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Development and technology enjoy an uneasy

relationship: within development circles there

is a suspicion of technology-boosters as too

often people promoting expensive, inappro-

priate fixes that take no account of development

realities. Indeed, the belief that there is a tech-

nological silver bullet that can “solve” illiteracy,

ill health or economic failure reflects scant un-

derstanding of real poverty.

Yet if the development community turns its

back on the explosion of technological innova-

tion in food, medicine and information, it risks

marginalizing itself and denying developing

countries opportunities that, if harnessed ef-

fectively, could transform the lives of poor peo-

ple and offer  breakthrough development

opportunities to poor countries. 

Often those with the least have least to fear

from the future, and certainly their governments

are less encumbered by special interests com-

mitted to yesterday’s technology. These coun-

tries are more willing to embrace innovations: for

example, shifting from traditional fixed line phone

systems to cellular or even Internet-based voice,

image and data systems. Or to jump to new crops,

without an entrenched, subsidized agricultural sys-

tem holding them back.

So with the Internet, agricultural biotech-

nology advances and new generations of phar-

maceuticals reaching the market, it is time for

a new partnership between technology and de-

velopment. Human Development Report 2001
is intended as the manifesto for that partnership.

But it is also intended as a source of cautionary

public policy advice to ensure that technology

does not sweep development off its feet, but in-

stead that the potential benefits of technology

are rooted in a pro-poor development strategy.

And that in turn means, as the Human Devel-
opment Reports have argued over 11 editions,

that technology is used to empower people, al-

lowing them to harness technology to expand

the choices in their daily lives.

In India, for example, there are two de-

velopment faces to harnessing information

technology. One is the beginning of Internet

connectivity in isolated rural villages—

allowing critical meteorological, health and

crop information to be accessed and shared.

But the second is growing regional informa-

tion technology–based economic clusters, as

skills demand by successful start-ups drives the

opening of new universities and the rapid ex-

pansion of an extensive ancillary service sec-

tor. In other words, technology itself has

become a source of economic growth.

While it is undeniable that many of the

high-tech marvels that dazzle the rich North

are inappropriate for the poor South, it is also

true that research and development address-

ing specific problems facing poor people—from

combating disease to developing distance edu-

cation—have proved time and again how tech-

nology can be not just a reward of successful

development but a critical tool for achieving it. 

That has never been more true than today. We

live at a time of new discovery, with the mapping

of the human genome, enormous structural shifts

in the way science is carried out and unprece-

dented networking and knowledge-sharing op-

portunities brought about by the falling costs of

communications. But it is also a time of growing

public controversy on issues ranging from the pos-

sible risks of transgenic crops to providing access

to lifesaving drugs for all who need them. 

Our challenge now is to map a path across this

fast-changing terrain. Not just to put to rest the

debate over whether technological advances can

help development but to help identify the global

and national policies and institutions that can
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best accelerate the benefits of technological ad-

vances while carefully safeguarding against the

new risks that inevitably accompany them. 

As the Report details, emerging centres of ex-

cellence throughout the developing world are

already providing hard evidence of the potential

for harnessing cutting-edge science and technol-

ogy to tackle centuries-old problems of human

poverty. Many countries are making huge strides

in building the capacity to innovate, adapt and reg-

ulate technology for their needs. They are nego-

tiating for their interests in international

agreements, drawing up comprehensive science

and technology policies that reflect local needs and

tapping the new opportunities of the network age

to help create a critical mass of entrepreneurial

activity that can generate its own momentum. 

But the Report also shows how many other

countries are failing to keep pace. And with lim-

ited resources, their governments have to be in-

creasingly strategic and selective if they are to have

any hope of bridging the technology divide and be-

coming full participants in the modern world.

Worse, there is no simple blueprint. Technologi-

cal progress is not a simple hand-me-down in an

appropriate form and cost to developing country

users. Rather, it must also be a process of knowl-

edge creation and capacity building in developing

countries. Needs, priorities and constraints in-

evitably vary widely by region and country—hence

the importance of a strategy for every country.

Nevertheless, a critical foundation for suc-

cess includes, at a minimum, some combination

of unshackled communications systems, sustained

support for research and development in both the

private and public sectors, education policies and

investments that can help nurture a sufficiently

strong skills base to meet local needs and sufficient

regulatory capacity to sustain and manage all these

activities. And these domestic initiatives need to

be supported by far-sighted global initiatives and

institutions that help provide resources and lend

support to the capacity of developing countries—

and that pay more attention to neglected areas,

from treating tropical diseases to helping devel-

oping countries better participate in and benefit

from global intellectual property regimes. 

In short, the challenge the world faces is to

match the pace of technological innovation with

real policy innovation both nationally and glob-

ally. And if we can do that successfully, we can

dramatically improve the prospects for develop-

ing countries of meeting the key development

goals set out in last year’s historic United Nations

Millennium Declaration. I believe this Report

helps set us firmly in the right direction.

Core team

Selim Jahan (Deputy Director), Haishan Fu (Chief of Sta-

tistics), Omar Noman and Kate Raworth with Ruth Hill, Claes

Johansson, Petra Mezzetti, Laura Mourino-Casas, Andreas

Pfeil, Richard Ponzio, David Stewart and Emily White.

Statistical advisor: Tom Griffin 

Principal consultants

C. P. Chandrasekhar, Joel Cohen, Meghnad Desai,

Calestous Juma, Devesh Kapur, Geoffrey Kirkman, San-

jaya Lall, Jong-Wha Lee, Michael Lipton, Peter Matlon,

Susan McDade, Francisco Sagasti.

Editors: Bruce Ross-Larson, Justin Leites

Design: Gerald Quinn

The analysis and policy recommendations of this Report do not necessarily reflect the views of the United Nations Development Pro-

gramme, its Executive Board or its Member States. The Report is an independent publication commissioned by UNDP. It is the fruit of

a collaborative effort by a team of eminent consultants and advisers and the Human Development Report team. Sakiko Fukuda-Parr,

Director of the Human Development Report Office, led the effort, with extensive advice and collaboration from Nancy Birdsall, Spe-

cial Adviser to the Administrator.

Team for the preparation of

Human Development Report 2001

Director and Lead Author Special Adviser 

Sakiko Fukuda-Parr Nancy Birdsall

Mark Malloch Brown

Administrator, UNDP



v

The preparation of this Report would not have

been possible without the support and valu-

able contributions of a large number of indi-

viduals and organizations. 

CONTRIBUTORS

Many background studies, papers and notes

were prepared on thematic issues in technology

and human development as well as analyses of

global trends in social and economic develop-

ment. These were contributed by Amir Attaran,

Christian Barry, Nienke Beintema, David E.

Bloom, C. P. Chandrasekhar, Ha-Joon Chang,

Joel I. Cohen, Carlos Correa, Meghnad Desai,

Francois Fortier, José Goldemberg, Carol Gra-

ham, Nadia Hijab, Thomas B. Johansson, Al-

lison Jolly, Richard Jolly, Calestous Juma,

Devesh Kapur, Geoffrey Kirkman, Paul Klein-

dorfer, Michael Kremer, Sanjaya Lall, Jong-

Wha Lee, Michael Lipton, James Love, Peter

Matlon, Susan McDade, Suppiramaniam

Nanthikesan, Howard Pack, Phil G. Pardey,

Stefano Pettinato, Pablo Rodas-Martini, Andrés

Rodríguez-Clare, Francisco Sagasti, Joseph E.

Stiglitz, Michael Ward, Jayashree Watal, Shahin

Yaqub and Dieter Zinnbauer.

Many organizations generously shared their

data series and other research materials: the

Carbon Dioxide Information Analysis Center,

Center for International and Interarea Com-

parisons (University of Pennsylvania), Food

and Agriculture Organization, International In-

stitute for Strategic Studies, International Labour

Organization, International Telecommunica-

tion Union, Inter-Parliamentary Union, Joint

United Nations Programme on HIV/AIDS,

Luxembourg Income Study, Organisation for

Economic Co-operation and Development,

Stockholm International Peace Research Insti-

tute, United Nations Children’s Fund, United

Nations Conference on Trade and Develop-

ment, United Nations Department of Economic

and Social Affairs, United Nations Educational,

Scientific and Cultural Organization, United

Nations High Commissioner for Refugees,

United Nations Interregional Crime and Justice

Research Institute, United Nations Population

Division, United Nations Statistics Division,

World Bank, World Health Organization,

World Intellectual Property Organization and

World Trade Organization. The team also grate-

fully acknowledges data received from numer-

ous UNDP country offices.

ADVISORY PANELS

The Report benefited greatly from intellectual

advice and guidance provided by the external

Advisory Panel of eminent experts, which in-

cluded Gabriel Accascina, Carlos Braga, Manuel

Castells, Lincoln Chen, Denis Gilhooly, Shulin

Gu, Ryokichi Hirono, H. Thaweesak Koanan-

takool, Emmanuel Lallana, Mirna Lievano de

Marques, Patrick Mooney, Jay Naidoo, Subhi

Qasem, Gustav Ranis, Andrés Rodríguez-Clare,

Vernon W. Ruttan, Frances Stewart, Doug

Sweeny and Laurence Tubiana. An advisory

panel on statistics included Sudhir Anand, Lidia

Barreiros, Jean-Louis Bodin, Willem DeVries,

Lamine Diop, Carmen Feijo, Andrew Flatt,

Paolo Garonna, Leo Goldstone, Irena Kriz-

man, Nora Lustig, Shavitri Singh, Timothy

Smeeding, Soedarti Surbakti, Alain Tranap and

Michael Ward.

UNDP READERS

Colleagues in UNDP provided extremely use-

ful comments, suggestions and input during

Acknowledgements



vi

the drafting of the Report. In particular, the au-

thors would like to express their gratitude to

Anne-Birgitte Albrectsen, Håkan Björkman,

Stephen Browne, Marc Destanne de Bernis,

Djibril Diallo, Moez Doraid, Heba El-Kholy,

Sally Fegan-Wyles, Enrique Ganuza, Rima Kha-

laf Hunaidi, Abdoulie Janneh, Bruce Jenks,

Inge Kaul, Radhika Lal, Justin Leites, Kerstin

Leitner, Carlos Lopes, Jacques Loup, Khalid

Malik, Elena Martinez, Saraswathi Menon,

Kalman Mizsei, Hafiz Pasha, Jordan Ryan, Jen-

nifer Sisk, Jerzy Szeremeta, Modibo Toure,

Jens Wandel, Eimi Watanabe and Raul

Zambrano.

CONSULTATIONS

Many individuals consulted during the prepa-

ration of the Report provided invaluable ad-

vice, information and materials. We thank

all of them for their help and support. Lack

of space precludes naming everyone here,

but we would like to especially recognize the

contributions of Yasmin Ahmad, Bettina

Aten, Dean Baker, Julia Benn, Seth Berkley,

Ana Betran, Yonas Biru, Thomas Buettner,

Luis Carrizo, Paul Cheung, S. K. Chu, David

Cieslikowski, Patrick Cornu, Sabrina

D’Amico, Carolyn Deere, Heloise Emdon,

Robert Evenson, Susan Finston, Kathy Foley,

Maria Conchetta Gasbarro, Douglas Gollin,

Jean-Louis Grolleau, Emmanuel Guindon,

Bill Haddad, Andrew Harvey, Peter Hazell,

Huen Ho, Ellen ‘t Hoen, Eivind Hoffmann,

Hans Hogerzeil, Mir Asghar Husain, Edwyn

James, Lawrence Jeff Johnson, Gareth Jones,

Robert Juhkam, Vasantha Kandiah, Jan Karl-

son, Alison Kennedy, John van Kesteren,

Jenny Lanjouw, Georges LeMaitre, Nyein

Nyein Lwin, Farhad Mehran, Ana Maria Men-

donça, Zafar Mirza, Scott Murray, Per Pin-

strup-Andersen, Christine Pintat, William

Prince, Agnes Puymoyen, Jonathan Quick,

Kenneth W. Rind, Simon Scott, Sara Sievers,

Josh Silver, Anthony So, Petter Stålenheim,

Eric Swanson, Geoff Tansey, Joann Vanek,

Chinapah Vinayagum, Neff Walker, Tessa

Wardlaw, Wend Wendland, Patrick Werquin,

Siemon Wezeman, Frederick Wing and Hania

Zlotnik.

A consultation meeting with UN organiza-

tions included Brian Barclay, Shakeel Bhatti,

Henk-Jan Brinkman, Duncan Campbell, K.

Michael Finger, Murray Gibbs, Mongi Hamdi,

Cynthia Hewitt de Alcantara, Tim Kelly, An-

thony Marjoram, Adrian Otten, Philippe Quéau,

Frédéric J. Richard, Kathryn Stokes and Ger-

man Velasquez.

STAFF SUPPORT

Administrative support for the Report’s prepa-

ration was provided by Oscar Bernal, Renuka

Corea-Lloyd and Maria Regina Milo. Other

Human Development Report Office colleagues

provided invaluable input to the Report: Sarah

Burd-Sharps, Francois Coutu, Geneve Mantri,

Stephanie Meade, Marixie Mercado and Shar-

banou Tadjbakhsh. The Report also benefited

from the dedicated work of interns: Altaf Abro,

Sharmi Ahmad, Mohammad Niaz Asadullah,

Elsie Attafuah, Yuko Inagaki, Safa Jafari, Deme-

tra Kasimis, Vadym B. Lepetyuk, Chiara Rosaria

Pace and Aisha Talib.

The Environmental Division of the United

Nations Office for Project Services provided

the team with critical administrative support

and management services. 

EDITING, PRODUCTION AND TRANSLATION

As in previous years, the Report benefited from

the editing and pre-press production of Com-

munications Development Incorporated’s Bruce

Ross-Larson, Fiona Blackshaw, Garrett Cruce,

Terrence Fischer, Wendy Guyette, Paul Holtz,

Megan Klose, Molly Lohman, Susan Quinn,

Stephanie Rostron and Alison Strong. The team

also thanks Mike Elliot and David Major for

their editorial inputs.

The Report also benefited from the trans-

lation, design and distribution work of Elizabeth

Scott Andrews, Maureen Lynch and Hilda

Paqui.

• • •

The team expresses sincere appreciation to Lin-

coln Chen, Denis Gilhooly, Sanjaya Lall, Jessica

Matthews, Lynn Mytelka and Doug Sweeny for



vii

their advice to the Administrator. And to peer

reviewers Meghnad Desai and Calestous Juma

as well as Paolo Garonna, Irena Krizman and

Ian Macredie.

Last but not least, the authors are especially

grateful to Mark Malloch Brown, UNDP Ad-

ministrator, for his leadership and vision.

Thankful for all the support they have re-

ceived, the authors assume full responsibility for

the opinions expressed in the Report.



viii

AIDS acquired immunodeficiency syndrome

ASEAN Association of South-East Asian Nations

CAT Convention Against Torture and Other Cruel, Inhuman or Degrading Treatment or Punishment

CD-ROM compact disc with read-only memory

CEDAW Convention on the Elimination of All Forms of Discrimination Against Women

CFC chlorofluorocarbon

CGIAR Consultative Group for International Agricultural Research

CIS Commonwealth of Independent States

CRC Convention on the Rights of the Child

DDT dichlorodiphenyltrichloroethane

DNA deoxyribonucleic acid

DNS domain name system

DVD digital versatile disk

EU European Union

GDI gender-related development index

GDP gross domestic product

G-8 Group of 8 industrial countries

GEM gender empowerment measure

GNP gross national product

HDI human development index

HIV human immunodeficiency virus

HPI human poverty index

ICANN Internet Corporation for Assigned Names and Numbers

ICCPR International Convention on Civil and Political Rights

ICERD International Convention on the Elimination of All Forms of Racial Discrimination

ICESCR International Convention on Economic, Social, and Cultural Rights

NASDAQ National Association of Securities Dealers Automated Quotations

NGO non-governmental organization

OECD Organisation for Economic Co-operation and Development

ORT oral rehydration therapy

PPP purchasing power parity

R&D research and development

TAI technology achievement index

TRIPS Trade-Related Aspects of Intellectual Property Rights

UNDP United Nations Development Programme

WAP wireless application protocol

UNESCO United Nations Educational, Scientific and Cultural Organization

UNICEF United Nations Children’s Fund

ABBREVIATIONS



ix

OVERVIEW

Making new technologies work for human development 1

CHAPTER 1

Human development—past, present and future 9

Thirty years of impressive progress—but a long way still to go 9

Unequal incomes 16

Human development—at the heart of today’s policy agenda 20

The Millennium Declaration’s goals for development and poverty eradication 21

CHAPTER 2

Today’s technological transformations—creating the network age 27

Technology can be a tool for—not only a reward of—development 27

Today’s technological transformations combine with globalization to create the network age 29

The new technological age brings new possibilities—for still greater advances in human development 35

The network age is changing how technologies are created and diffused—in five ways 37

The opportunities of the network age exist in a world of uneven technological capacity 38

Turning technology into a tool for human development requires effort 43

Annex 2.1 The technology achievement index—a new measure of countries’ ability to participate in the network age 46

CHAPTER 3

Managing the risks of technological change 65

Risky business: assessing potential costs and benefits 66

Shaping choices: the role of public opinion 68

Taking precautions: different countries, different choices 70

Building the capacity to manage risk 71

Challenges facing developing countries 73

National strategies to deal with the challenges of risk 73

Global collaboration for managing risks 76

CHAPTER 4

Unleashing human creativity: national strategies 79

Creating an environment that encourages technological innovation 79

Rethinking education systems to meet the new challenges of the network age 84

Mobilizing diasporas 91

Contents



x

CHAPTER 5

Global initiatives to create technologies for human development 95

Creating innovative partnerships and new incentives for research and development 97

Managing intellectual property rights 102

Expanding investment in technologies for development 109

Providing regional and global institutional support 112

Endnotes 118

Bibliographic note 120

Bibliography 122

SPECIAL CONTRIBUTIONS

Human resource development in the 21st century: enhancing knowledge and information capabilities Kim Dae-jung 24

The antyodaya approach: a pathway to an ever-green revolution M. S. Swaminathan 75

Insisting on responsibility: a campaign for access to medicines Morten Rostrup 117 

BOXES

1.1 Measuring human development 14

1.2 Why inequality matters 17

1.3 International comparisons of living standards—the need for purchasing power parities 20

2.1 Technology and human identity 27

2.2 Modern science creates simple technology—oral rehydration therapy and vaccines adapted 

to village conditions 28

2.3 Breaking barriers to Internet access 35

2.4 The new economy and growth paradoxes 36

2.5 India’s export opportunities in the new economy 37

2.6 Combining traditional knowledge and scientific methods to create breakthrough treatment 

for malaria in Viet Nam 39

3.1 Historical efforts to ban coffee 68

3.2 DDT and malaria: whose risk and whose choice? 69

3.3 “Use the precautionary principle!” But which one? 70

3.4 Miracle seeds or Frankenfoods? The evidence so far 72

3.5 Strengthening institutional capacity in Argentina and Egypt for dealing with genetically modified commodities 75

4.1 Technology foresight in the United Kingdom—building consensus among key stakeholders 80

4.2 Attracting technology-intensive foreign direct investment in Costa Rica—through human skills, stability 

and infrastructure 81

4.3 Strategies for stimulating research and development in East Asia 83

4.4 A push for education quality in Chile—measuring outcomes and providing incentives 85

4.5 Orientation and content as important as resources—lessons from education strategies in East Asia 86

4.6 Providing incentives for high-quality training in Singapore 89

4.7 Taxing lost skills 92

5.1 Tropical technology, suffering from an ecological gap 96

5.2 Homemade but world class: research excellence for an alternative agenda 98



xi

5.3 From longitude to long life—the promise of pull incentives 100

5.4 Hidden costs of drug donation programmes 101

5.5 IAVI’s innovation in networked research 102

5.6 Lessons from the history of intellectual property rights 103

5.7 Making the global intellectual property rights regime globally relevant 105

5.8 Paper promises, inadequate implementation 109

5.9 ASARECA and FONTAGRO—promoting regional collaboration in public agricultural research 113

5.10 Who administers the Internet? ICANN! 116

TABLES

1.1 Serious deprivations in many aspects of life 9

1.2 Countries suffering setbacks in the human development index, 1999 10

1.3 Countries where girls’ net secondary enrolment ratio declined, 1985–97 15

1.4 Trends in income distribution in OECD countries 19

2.1 Technology as a source of mortality reduction, 1960–90 29

2.2 High-tech products dominate export expansion 31

2.3 The private sector leads technology creation 37

2.4 Venture capital spreads across the world 38

2.5 Investing in domestic technology capacity 39

2.6 Competing in global markets: the 30 leading exporters of high-tech products 42

2.7 High rates of return to investing in agricultural research 44

A2.1 Technology achievement index 48

A2.2 Investment in technology creation 52

A2.3 Diffusion of technology—agriculture and manufacturing 56

A2.4 Diffusion of technology—information and communications 60

3.1 Policy stances for genetically modified crops—the choices for developing countries 71

4.1 Telecommunications arrangements in various countries by sector, 2000 82

4.2 Enterprises providing training in selected developing countries 88

4.3 Average public education spending per pupil by region, 1997 91

5.1 Who has real access to claiming patents? 104

FIGURES

1.1 Income growth varies among regions 10

1.2 Different paths of human progress 13

1.3 No automatic link between income and human development 13

1.4 No automatic link between human development and human poverty 15

1.5 Comparing incomes—developing regions and high-income OECD 16

1.6 Widening income gap between regions 17

1.7 Income inequality within countries 18

2.1 Links between technology and human development 28

2.2 Oral rehydration therapy reduces child mortality without income increase 29

2.3 Enrolments reflect uneven progress in building skills 43

4.1 The cost of being connected 81

5.1 The rise of networked research: international co-authorship of published scientific articles 97



xii

5.2 Research and development spending in OECD countries 109

5.3 Public investment in agricultural research 110

5.4 Priorities for energy research and development in major industrial countries 110

5.5 Whose voices are heard in international negotiations? 116

5.6 Industry’s influence over public policy 117

FEATURES

1.1 Progress in the past 30 years has been impressive . . . 11

1.2 . . . but the pace of the progress and the levels of achievement vary widely among regions and groups 12

1.3 Millennium Declaration goals for 2015 22

2.1 The promise of today’s technological transformations for human development—information and communications

technology 32

2.2 The promise of today’s technological transformations for human development—biotechnology 34

2.3 Uneven diffusion of technology—old and new . . . between countries . . . and within countries 40

5.1 Easing access to HIV/AIDS drugs through fair implementation of TRIPS 106

MAP

2.1 The geography of technological innovation and achievement 45

HUMAN DEVELOPMENT INDICATORS

Note on statistics in the Human Development Report 133

MONITORING HUMAN DEVELOPMENT: ENLARGING PEOPLE’S CHOICES . . .

1 Human development index 141

2 Human development index trends 145

3 Human and income poverty: developing countries 149

4 Human and income poverty: OECD countries, Eastern Europe and the CIS 152

. . . TO LEAD A LONG AND HEALTHY LIFE . . .

5 Demographic trends 154

6 Commitment to health: access, services and resources 158

7 Leading global health crises and challenges 162

8 Survival: progress and setbacks 166

. . . TO ACQUIRE KNOWLEDGE . . .

9 Commitment to education: public spending 170

10 Literacy and enrolment 174

. . . TO HAVE ACCESS TO THE RESOURCES NEEDED FOR A DECENT STANDARD OF LIVING…

11 Economic performance 178

12 Inequality in income or consumption 182

13 The structure of trade 186

14 Flows of aid from DAC member countries 190

15 Flows of aid, private capital and debt 191

16 Priorities in public spending 195

17 Unemployment in OECD countries 199



xiii

. . . WHILE PRESERVING IT FOR FUTURE GENERATIONS . . .

18 Energy and the environment 200

. . . PROTECTING PERSONAL SECURITY . . .

19 Refugees and armaments 204

20 Victims of crime 208

. . . AND ACHIEVING EQUALITY FOR ALL WOMEN AND MEN

21 Gender-related development index 210

22 Gender empowerment measure 214

23 Gender inequality in education 218

24 Gender inequality in economic activity 222

25 Women’s political participation 226

HUMAN AND LABOUR RIGHTS INSTRUMENTS

26 Status of major international human rights instruments 230

27 Status of fundamental labour rights conventions 234

28 BASIC INDICATORS FOR OTHER UN MEMBER COUNTRIES 238

Technical notes

1 Calculating the human development indices 239

2 Calculating the technology achievement index 246

3 Assessing progress towards the Millennium Declaration goals for development and poverty eradication 247

Statistical references 248

Definitions of statistical terms 250

Classification of countries 257

Index to indicators 261

Countries and regions that have produced human development reports 264



OVERVIEW 1

This Report, like all previous Human Devel-
opment Reports, is about people. It is about

how people can create and use technology to im-

prove their lives. It is also about forging new

public policies to lead the revolutions in infor-

mation and communications technology and

biotechnology in the direction of human

development.

People all over the world have high hopes

that these new technologies will lead to health-

ier lives, greater social freedoms, increased

knowledge and more productive livelihoods.

There is a great rush to be part of the network

age—the combined result of the technological

revolutions and globalization that are integrat-

ing markets and linking people across all kinds

of traditional boundaries.

At the same time, there is great fear of the

unknown. Technological change, like all change,

poses risks, as shown by the industrial disaster

in Bhopal (India), the nuclear disaster in Cher-

nobyl (Ukraine), the birth defects from thalido-

mide and the depletion of the ozone layer by

chlorofluorocarbons. And the more novel and

fundamental is the change, the less is known

about its potential consequences and hidden

costs. Hence there is a general mistrust of sci-

entists, private corporations and governments—

indeed, of the whole technology establishment. 

This Report looks specifically at how new

technologies will affect developing countries

and poor people. Many people fear that these

technologies may be of little use to the devel-

oping world—or that they might actually widen

the already savage inequalities between North

and South, rich and poor. Without innovative

public policy, these technologies could become

a source of exclusion, not a tool of progress. The

needs of poor people could remain neglected,

new global risks left unmanaged. But managed

well, the rewards could be greater than the

risks. 

At the United Nations Millennium Sum-

mit, world leaders agreed on a set of quantified

and monitorable goals for development and

poverty eradication to achieve by 2015. Progress

the world has made over the past 30 years shows

that these goals are attainable. But many de-

veloping countries will not achieve them with-

out much faster progress. While 66 countries are

on track to reduce under-five mortality rates by

two-thirds, 93 countries with 62% of the world’s

people are lagging, far behind or slipping. Sim-

ilarly, while 50 countries are on track to achieve

the safe water goal, 83 countries with 70% of the

world’s people are not. More than 40% of the

world’s people are living in countries on track

to halve income poverty by 2015. Yet they are

in just 11 countries that include China and India

(with 38% of the world’s people), and 70 coun-

tries are far behind or slipping. Without China

and India, only 9 countries with 5% of the

world’s people are on track to halve income

poverty. New technology policies can spur

progress towards reaching these and other goals.

1. The technology divide does not have to fol-

low the income divide. Throughout history,

technology has been a powerful tool for

human development and poverty reduction.

It is often thought that people gain access to

technological innovations—more effective med-

icine or transportation, the telephone or the

Internet—once they have more income. This is

true—economic growth creates opportunities

for useful innovations to be created and dif-

fused. But the process can also be reversed: in-

vestments in technology, like investments in

Making new technologies work 
for human development
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education, can equip people with better tools

and make them more productive and prosper-

ous. Technology is a tool, not just a reward, for

growth and development. 

In fact, the 20th century’s unprecedented

gains in advancing human development and

eradicating  poverty came largely from techno-

logical breakthroughs: 

• In the late 1930s mortality rates began to

decline rapidly in Asia, Africa and Latin Amer-

ica, and by the 1970s life expectancy at birth

had increased to more than 60 years. In Europe

that same gain took more than a century and

a half starting in the early 1800s. The rapid

gains of the 20th century were propelled by

medical technology—antibiotics and vaccines

—while progress in the 19th century depended

on slower social and economic changes, such

as better sanitation and diets. 

• The reduction in undernutrition in South

Asia from around 40% in the 1970s to 23% in

1997—and the end of chronic famine—was

made possible by technological breakthroughs

in plant breeding, fertilizers and pesticides in the

1960s that doubled world cereal yields in just

40 years. That is an astonishingly short period

relative to the 1,000 years it took for English

wheat yields to quadruple from 0.5 to 2.0 tonnes

per hectare. 

These examples show how technology can

cause discontinuous change: a single innova-

tion can quickly and significantly change the

course of an entire society. (Consider what an

affordable vaccine or cure for AIDS could do

for Sub-Saharan Africa.)

Moreover, technology-supported advances

in health, nutrition, crop yields and employ-

ment are usually not just one-time gains. They

typically have a multiplier effect—creating a

virtuous cycle, increasing people’s knowledge,

health and productivity, and raising incomes

and building capacity for future innovation—

all feeding back into human development. 

Today’s technological transformations are

more rapid (the power of a computer chip dou-

bles every 18–24 months without cost increase)

and more fundamental (genetic engineering

breakthroughs) and are driving down costs (the

cost of one megabit of storage fell from $5,257

in 1970 to $0.17 in 1999). These transforma-

tions multiply the possibilities of what people can

do with technology in areas that include:

• Participation. The Internet, the wireless

telephone and other information and commu-

nications technology enable people to commu-

nicate and obtain information in ways never

before possible, dramatically opening up pos-

sibilities to participate in decisions that affect

their lives. From the fax machine’s role in the

fall of communism in 1989 to the email cam-

paigns that helped topple Philippine President

Joseph Estrada in January 2001, information

and communications technology provides pow-

erful new ways for citizens to demand ac-

countability from their governments and in the

use of public resources.

• Knowledge. Information and communica-

tions technology can provide rapid, low-cost

access to information about almost all areas of

human activity. From distance learning in

Turkey to long-distance medical diagnosis in the

Gambia, to information on market prices of

grain in India, the Internet is breaking barriers

of geography, making markets more efficient,

creating opportunities for income generation and

enabling increased local participation.

• New medicines. In 1989 biotechnological re-

search into hepatitis B resulted in a breakthrough

vaccine. Today more than 300 biopharmaceuti-

cal products are on the market or seeking regu-

latory approval, and many hold equal promise.

Much more can be done to develop vaccines

and treatments for HIV/AIDS and other diseases

endemic in some developing countries. 

• New crop varieties. Trangenics offer the

hope of crops with higher yields, pest- and

drought-resistant properties and superior nu-

tritional characteristics—especially for farmers

in ecological zones left behind by the green rev-

olution. In China genetically modified rice of-

fers 15% higher yields without the need for

increases in other farm inputs, and modified cot-

ton (Bt cotton) allows pesticide spraying to be

reduced from 30 to 3 times. 

• New employment and export opportuni-
ties. The recent downturn in the Nasdaq has qui-

eted the hyperbole, but the long-term potential

for some developing countries remains tremen-

dous as electronic commerce breaks barriers

of distance and market information. Revenues
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from India’s information technology industry

jumped from $150 million in 1990 to $4 billion

in 1999. 

All this is just the beginning. Much more can

be expected as more technologies are adapted

to the needs of developing countries.

2. The market is a powerful engine of tech-

nological progress—but it is not powerful

enough to create and diffuse the technologies

needed to eradicate poverty.

Technology is created in response to market

pressures—not the needs of poor people, who

have little purchasing power. Research and de-

velopment, personnel and finance are concen-

trated in rich countries, led by global

corporations and following the global market de-

mand dominated by high-income consumers.

In 1998 the 29 OECD countries spent $520

billion on research and development—more

than the combined economic output of the

world’s 30 poorest countries. OECD countries,

with 19% of the world’s people, also accounted

for 91% of the 347,000 new patents issued in

1998. And in these  countries more than 60%

of research and development is now carried

out by the private sector, with a correspondingly

smaller role for public sector research. 

As a result research neglects opportunities

to develop technology for poor people. For in-

stance, in 1998 global spending on health re-

search was $70 billion, but just $300 million was

dedicated to vaccines for HIV/AIDS and about

$100 million to malaria research. Of 1,223 new

drugs marketed worldwide between 1975 and

1996, only 13 were developed to treat tropical

diseases—and only 4 were the direct result of

pharmaceutical industry research. The picture

is much the same for research on agriculture and

energy.

Technology is also unevenly diffused.

OECD countries contain 79% of the world’s In-

ternet users. Africa has less international band-

width than São Paulo, Brazil. Latin America’s

bandwidth, in turn, is roughly equal to that of

Seoul, Republic of Korea. 

These disparities should come as no surprise.

After all, electric power generation and grid

delivery were first developed in 1831 but are still

not available to a third of the world’s people.

Some 2 billion people still do not have access

to low-cost essential medicines (such as peni-

cillin), most of which were developed decades

ago. Half of Africa’s one-year-olds have not

been immunized against diphtheria, pertussis,

tetanus, polio and measles. And oral rehydra-

tion therapy, a simple and life-saving treatment,

is not used in nearly 40% of diarrhoea cases in

developing countries. 

Inadequate financing compounds the prob-

lem. High-tech startups in  the United States

have thrived on venture capital. But in many de-

veloping countries, where even basic financial

services are underdeveloped, there is little

prospect of such financing. Moreover, the lack

of intellectual property protection in some coun-

tries can discourage private investors. 

The global map of technological achieve-

ment in this Report shows huge inequalities be-

tween countries—not just in terms of innovation

and access, but also in the education and skills

required to use technology effectively. The Re-

port’s technology achievement index (TAI) pro-

vides a country-by-country measure of how

countries are doing in these areas.

Technology is also unevenly diffused within

countries. India, home to a world-class tech-

nology hub in Bangalore, ranks at the lower

end of the TAI. Why? Because Bangalore is a

small enclave in a country where the average

adult received only 5.1 years of education, adult

illiteracy is 44%, electricity consumption is half

that in China and there are just 28 telephones

for every 1,000 people. 

3. Developing countries may gain especially

high rewards from new technologies, but

they also face especially severe challenges in

managing the risks.

The current debate in Europe and the United

States over genetically modified crops mostly

ignores the concerns and needs of the devel-

oping world. Western consumers who do not

face food shortages or nutritional deficiencies

or work in fields are more likely to focus on

food safety and the potential loss of biodiver-
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sity, while farming communities in develop-

ing countries are more likely to focus on po-

tentially higher yields and greater nutritional

value, and on the reduced need to spray pes-

ticides that can damage soil and sicken farm-

ers. Similarly, the recent effort to globally ban

the manufacture of DDT did not reflect the pes-

ticide’s benefits in preventing malaria in trop-

ical countries. 

Moreover, while some risks can be assessed

and managed globally, others must take into

account local considerations. The potential

harms to health from mobile phones or to un-

born children from thalidomide are no differ-

ent for people in Malaysia than in Morocco.

But gene flow from genetically modified corn

would be more likely in an environment with

many corn-related wild species than in one with-

out such indigenous plants. 

Environmental risks in particular are often

specific to individual ecosystems and need to be

assessed case by case. In considering the possi-

ble environmental consequences of genetically

modified crops, the example of European rab-

bits in Australia offers a warning. Six rabbits

were introduced there in the 1850s. Now there

are 100 million, destroying native flora and fauna

and costing local industries $370 million a year.

If new technologies offer particular benefits

for the developing world, they also pose greater

risks. Technology-related problems are often

the result of poor policies, inadequate regula-

tion and lack of transparency. (For instance,

poor management by regulators led to the use

of HIV-infected blood in transfusions during the

1980s and to the spread of mad cow disease

more recently.) From that perspective, most

developing countries are at a disadvantage be-

cause they lack the policies and institutions

needed to manage the risks well.

Professional researchers and trained tech-

nicians are essential for adapting new tech-

nologies for local use. A shortage of skilled

personnel—from laboratory researchers to ex-

tension service officers—can seriously constrain

a country’s ability to create a strong regulatory

system. Even in developing countries with more

advanced capacity, such as Argentina and Egypt,

biosafety systems have nearly exhausted na-

tional expertise. 

The cost of establishing and maintaining a

regulatory framework can also place a severe fi-

nancial demand on poor countries. In the United

States three major, well-funded agencies—the

Department of Agriculture, Food and Drug

Administration and Environmental Protection

Agency—are all involved in regulating geneti-

cally modified organisms. But even these insti-

tutions are appealing for budget increases to deal

with the new challenges raised by biotechnol-

ogy. In stark contrast, regulatory agencies in

developing countries survive on very little fund-

ing. Stronger policies and mechanisms are

needed at the regional and global levels, and

should include active participation from devel-

oping countries. 

4. The technology revolution and globaliza-

tion are creating a network age—and that is

changing how technology is created and

diffused. 

Two simultaneous shifts in technology and eco-

nomics—the technological revolution and glob-

alization—are combining to create a new

network age. Just as the steam engine and elec-

tricity enhanced physical power to make possi-

ble the industrial revolution, digital and genetic

breakthroughs are enhancing brain power.

The industrial age was structured around

vertically integrated organizations with high

costs of communications, information and trans-

portation. But the network age is structured

along horizontal networks, with each organiza-

tion focusing on competitive niches. These new

networks cross continents, with hubs from Sil-

icon Valley (United States) to São Paulo to

Gauteng (South Africa) to Bangalore. 

Many developing countries are already tap-

ping into these networks, with significant ben-

efits for human development. For instance, new

malaria drugs created in Thailand and Viet

Nam were based on international research as

well as local knowledge.

Scientific research is increasingly collabo-

rative between institutions and countries. In

1995–97 scientists in the United States co-wrote

articles with scientists from 173 other coun-

tries, scientists in Brazil with 114, in Kenya with
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81, in Algeria with 59. Global corporations,

often based in North America, Europe or Japan,

now typically have research facilities in several

countries and outsource production worldwide.

In 1999, 52% of Malaysia’s exports were high-

tech, 44% of Costa Rica’s, 28% of Mexico’s,

26% of the Philippines’s. Hubs in India and

elsewhere now use the Internet to provide real-

time software support, data processing and cus-

tomer services for clients all over the world. 

International labour markets and skyrock-

eting demand for information and communica-

tions technology personnel make top scientists

and other professionals globally mobile. Thus de-

veloping country investments in education sub-

sidize industrial country economies. Many highly

educated people migrate abroad even though

their home country may have invested heavily in

creating an educated labour force. (For instance,

100,000 Indian professionals a year are expected

to take visas recently issued by the United

States—an estimated resource loss for India of

$2 billion.) But this migration can be a brain

gain as well as a brain drain: it often generates a

diaspora that can provide valuable networks of

finance, business contacts and skill transfer for

the home country. 

5. Even in the network age, domestic policy

still matters. All countries, even the poorest,

need to implement policies that encourage in-

novation, access and the development of ad-

vanced skills.

Not all countries need to be on the cutting edge

of global technological advance. But in the net-

work age every country needs the capacity to un-

derstand and adapt global technologies for local

needs. Farmers and firms need to master new

technologies developed elsewhere to stay com-

petitive in global markets. Doctors seeking the

best care for their patients need to introduce new

products and procedures from global advances

in medicine. In this environment the key to a

country’s success will be unleashing the cre-

ativity of its people.

Nurturing creativity requires flexible, com-

petitive, dynamic economic environments. For

most developing countries that means build-

ing on reforms that emphasize openness—to

new ideas, new products and new investment,

especially in telecommunications. Closed-mar-

ket policies, such as telecommunications laws

that favour government monopolies, still isolate

some countries from global networks. In others

a lack of proper regulation has led to private mo-

nopolies with the same isolating effects. In Sri

Lanka competition among providers of infor-

mation and communications technology has

led to increased investment, increased connec-

tivity and better service. Chile offers a success-

ful model for pursuing privatization and

regulation simultaneously.

But open markets and competition are not

enough. At the heart of nurturing creativity is

expanding human skills. Technological change

dramatically raises the premium every country

should place on investing in the education and

training of its people. And in the network age,

concentrating on primary education will not

suffice—the advanced skills developed in sec-

ondary and tertiary schools are increasingly

important. 

Vocational and on-the-job training also can-

not be neglected. When technology is changing,

enterprises have to invest in training workers to

stay competitive. Smaller enterprises in partic-

ular can benefit from public policies that en-

courage coordination and economies of scale

and that partly subsidize their efforts. Studies

in Colombia, Indonesia, Malaysia and Mexico

have shown that such training provides a con-

siderable boost to firm productivity.

Market failures are pervasive where knowl-

edge and skills are concerned. That is why in

every technologically advanced country today,

governments have provided funding to substi-

tute for market demand with incentives, regu-

lations and public programmes. But such

funding has not been mobilized to do the same

for most developing countries, from domestic

or international sources. 

More generally, governments need to estab-

lish broad technology strategies in partnership

with other key stakeholders. Governments should

not try to “pick winners” by favouring certain sec-

tors or firms. But they can identify areas where

coordination makes a difference because no sin-

gle private investor will act alone (in building in-
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frastructure, for example). Costa Rica has been

successful in implementing such a strategy.

6. National policies will not be sufficient to

compensate for global market failures. New

international initiatives and the fair use of

global rules are needed to channel new tech-

nologies towards the most urgent needs of the

world’s poor people.

No national government can single-handedly

cope with global market failures. Yet there is no

global framework for supporting research and

development that addresses the common needs

of poor people in many countries and regions. 

What is the research needed for? The list is

long and fast changing. Some top priorities: 

• Vaccines for malaria, HIV and tuberculo-

sis as well as lesser-known diseases like sleeping

sickness and river blindness.

• New varieties of sorghum, cassava, maize

and other staple foods of Sub-Saharan Africa. 

• Low-cost computers and wireless connec-

tivity as well as prepaid chip-card software for

ecommerce without credit cards.

• Low-cost fuel cells and photovoltaics for

decentralized electricity supply.

What can be done? Rich countries could

support a global effort to create incentives and

new partnerships for research and develop-

ment, boosted by new and expanded sources of

financing. Civil society groups and activists, the

press and policy-makers could nurture public

understanding on difficult issues such as the

differential pricing of pharmaceuticals and the

fair implementation of intellectual property

rights. The lesson of this Report is that at the

global level it is policy, not charity, that will ul-

timately determine whether new technologies be-

come a tool for human development everywhere. 

Creative incentives and new partnerships.
At a time when universities, private companies

and public institutions are reshaping their re-

search relationships, new international part-

nerships for development can bring together the

strengths of each while balancing any conflicts

of interest. Many approaches to creating in-

centives are possible—from purchase funds and

prizes to tax credits and public grants. 

One promising model is the International

AIDS Vaccine Initiative, which brings together

academics, industry, foundations and public re-

searchers through innovative intellectual prop-

erty rights agreements that enable each partner

to pursue its interests while jointly pursuing a vac-

cine for the HIV/AIDS strain common in Africa. 

Dedicated funds for research and devel-
opment. At the moment it is not even possible

to track how much each government or inter-

national institution contributes to research and

development to deal with global market failures.

For instance, it is relatively easy to find out how

much a donor spends to promote health in a

given country—but much harder to determine

how much of that goes for medical research. A

first step towards increased funding in this area

would be establishing a mechanism for mea-

suring current contributions.

Private foundations, such as Rockefeller,

Ford and now Gates and Wellcome, have made

substantial contributions to research and de-

velopment targeted at the needs of developing

countries. But these contributions are far from

sufficient to meet global needs, and at least $10

billion in additional funds could be mobilized

from:

• Bilateral donors. A 10% increase in official

development assistance, if dedicated to research

and development, would put $5.5 billion on

the table. 

• Developing country governments. Divert-

ing 10% of Sub-Saharan Africa’s military spend-

ing in 1999 would have raised $700 million. 

• International organizations. In 2000 about

$350 million of the World Bank’s income was

transferred to its interest-free arm for lending

to the poorest countries. A much smaller amount

dedicated to technology development for low-

income countries would go a long way.

• Debt-for-technology swaps. In 1999 official

debt service payments by developing countries

totalled $78 billion. Swapping just 1.3% of this

debt service for technology research and de-

velopment would have raised more than $1

billion. 

• Private foundations in developing coun-
tries. Developing countries could introduce tax

incentives to encourage their billionaires to set

up foundations. Rich individuals from Brazil
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to Saudi Arabia to India to Malaysia could help

fund regionally relevant research.

• Industry. With their financial, intellectual

and research resources, high-tech companies

could make bigger contributions than they do

now. The head of research at Novartis has pro-

posed that these companies devote a percentage

of their profits to research on non-commercial

products.

Differential pricing. From pharmaceuti-

cals to computer software, key technology prod-

ucts are in demand worldwide. An effective

global market would encourage different prices

for them in different countries, but the current

system does not.

A producer seeking to maximize global

profits on a new technology would ideally divide

the market into different income groups and sell

at prices that maximize profits in each. With

technology, where the main cost to the seller is

usually research rather than production, such

tiered pricing could lead to an identical prod-

uct being sold in Cameroon for just one-tenth—

or one-hundredth—the price in Canada.

But in the network age segmenting the in-

ternational market is not easy. With increas-

ingly open borders and growing Internet sales,

producers in rich countries fear that re-imports

of heavily discounted products will undercut the

higher domestic prices charged to cover over-

head and research and development. And even

if products do not creep back into the home mar-

ket, knowledge about lower prices will—creat-

ing the potential for consumer backlash.

Without mechanisms to deal with these threats,

producers are more likely to set global prices (for

AIDS drugs, for instance) that are unafford-

able for the citizens of poor countries. 

Part of the battle to establish differential

pricing must be won through consumer edu-

cation. Civil society groups and activists, the

press and policy-makers  could help the citizens

of rich countries understand that it is only fair

for people in developing countries to pay less

for medicines and other critical technology

products. Without higher prices in rich coun-

tries, companies would have far less incentive

to invest in new research and development.

The broader challenge for public, private

and non-profit decision-makers is to agree on

ways to segment the global market so that key

technology products can be sold at low cost in

developing countries without destroying mar-

kets—and industry incentives—in industrial

countries. This goal should be high on the agenda

in upcoming international trade negotiations.

Fair use of intellectual property rights
and fair implementation of TRIPS. Intellec-

tual property rights are being tightened and in-

creasingly used worldwide. The World

Intellectual Property Organization’s Patent Co-

operation Treaty accepts a single international

application valid in many countries; the num-

ber of international applications rose from 7,000

in 1985 to 74,000 in 1999. In the midst of this

boom, there are two new hurdles for develop-

ing countries and poor people.

First, intellectual property rights can go too

far. Some patent applications disclose their in-

novations with great obscurity, stretching patent

officers’ capacity to judge and the ability of other

researchers to understand. In 2000 the World In-

tellectual Property Organization received 30

patent applications over 1,000 pages long, with

several reaching 140,000 pages. From patents on

genes whose function may not be known to

patents on such ecommerce methods as one-

click purchasing, many believe that the criteria

of non-obviousness and industrial utility are

being interpreted too loosely. 

In particular, patent systems lay open in-

digenous and community-based innovation to

private sector claims. Ill-awarded patents,

granted despite prior art, obviousness or lack of

innovation—such as a US patent on the Mexi-

can enola bean—are contributing to the silent

theft of centuries of developing country knowl-

edge and assets.

Second, current practices are preventing

the fair implementation of the World Trade

Organization’s agreement on Trade-Related As-

pects of Intellectual Property Rights (TRIPS).

As signatories to the 1994 TRIPS agreement, de-

veloping countries are implementing national

systems of intellectual property rights following

an agreed set of minimum standards, such as 20

years of patent protection. A single set of min-

imum rules may seem to create a level playing

field, since one set of rules applies to all. But as

currently practiced, the game is not fair be-
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cause the players are of such unequal strength,

economically and institutionally. 

For low-income countries, implementing

and enforcing intellectual property rights put

stress on scarce resources and administrative

skills. Without good advice on creating national

legislation that makes the most of what TRIPS

allows, and under intense external pressure to

introduce legislation beyond that required by

TRIPS, countries can legislate themselves into

a disadvantageous position. Moreover, the high

costs of disputes with the world’s leading nations

are daunting, discouraging developing coun-

tries from asserting their rights. 

If the game is to be played fairly, at least two

changes are needed. First, the TRIPS agree-

ment must be implemented in a way that enables

developing countries to use safeguard provi-

sions that secure access to technologies of over-

riding national importance. 

For instance, under a range of special con-

ditions TRIPS allows governments to issue com-

pulsory licenses for companies to manufacture

products that have been patented by others.

Such licenses are already in use from Canada and

Japan to the United Kingdom and the United

States for products including pharmaceuticals,

computers and tow trucks. They are used par-

ticularly as antitrust measures to prevent re-

duced competition and higher prices. But so far

these provisions have not been used south of the

equator. Developing countries, like other coun-

tries, should be able to do in practice what

TRIPS allows them to do in theory.

Second, commitments under TRIPS and

many other multilateral agreements to promote

technology transfer to developing countries are

paper promises, often neglected in implemen-

tation. They must be brought to life.

The heart of the problem is that although

technology may be a tool for development, it is

also a means of competitive advantage in the

global economy. Access to patented environ-

mental technologies and pharmaceuticals, for ex-

ample, may be essential for combating global

warming and for saving lives worldwide. But for

countries that own and sell them, they are a

global market opportunity. Only when the two

interests are reconciled—through, say, adequate

public financing—will fair implementation of the

TRIPS agreement become a real possibility.

Policy—not charity—to build technological

capacity in developing countries

Global arrangements can only be as effective as

national commitments to back them. The first

step is for governments to recognize that tech-

nology policy affects a host of development is-

sues, including public health, education and

job creation.

There are many successful examples of in-

ternational corporate philanthropy involving

technology. For instance, in-kind donations by

pharmaceutical companies have saved many

lives, and the agreement to give poor farmers ac-

cess to vitamin A–enhanced rice could help re-

duce global malnutrition. These initiatives have

tremendous appeal—they can be a win-win

proposition in which a country gets access to vital

new technologies and a company get good pub-

lic relations and sometimes tax incentives.

But these kinds of industry initiatives are

no substitute for structural policy responses

from governments. High-profile projects may

gain such support from industry, but less news-

worthy research cannot depend on it. When

HIV/AIDS drugs and golden rice are no longer

in the news every day, will Chagas disease and

mosaic virus–resistant cassava motivate the

same global public support? 

Developing countries should not forever be

held hostage to the research agendas set by global

market demand. If any form of development is

empowering in the 21st century, it is development

that unleashes human creativity and creates tech-

nological capacity. Many developing countries are

already taking up the challenge to make this hap-

pen. Global initiatives that recognize this will

not only provide solutions to immediate crises but

also build means to cope with future ones. 

The ultimate significance of the network age

is that it can empower people by enabling them

to use and contribute to the world’s collective

knowledge. And the great challenge of the new

century is to ensure that the entire human race

is so empowered—not just a lucky few.

Commitments under
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Human development is about much more than

the rise or fall of national incomes. It is about

creating an environment in which people can de-

velop their full potential and lead productive,

creative lives in accord with their needs and in-

terests. People are the real wealth of nations. De-

velopment is thus about expanding the choices

people have to lead lives that they value. And

it is thus about much more than economic

growth, which is only a means—if a very im-

portant one—of enlarging people’s choices.

Fundamental to enlarging these choices is

building human capabilities—the range of things

that people can do or be in life. The most basic

capabilities for human development are to lead

long and healthy lives, to be knowledgeable, to

have access to the resources needed for a decent

standard of living and to be able to participate

in the life of the community. Without these,

many choices are simply not available, and many

opportunities in life remain inaccessible. 

This way of looking at development, often

forgotten in the immediate concern with accu-

mulating commodities and financial wealth, is

not new. Philosophers, economists and politi-

cal leaders have long emphasized human well-

being as the purpose, the end, of development.

As Aristotle said in ancient Greece, “Wealth is

evidently not the good we are seeking, for it is

merely useful for the sake of something else.”

In seeking that something else, human de-

velopment shares a common vision with human

rights. The goal is human freedom. And in pur-

suing capabilities and realizing rights, this free-

dom is vital. People must be free to exercise their

choices and to participate in decision-making

that affects their lives. Human development and

human rights are mutually reinforcing, helping to

secure the well-being and dignity of all people,

building self-respect and the respect of others. 

THIRTY YEARS OF IMPRESSIVE PROGRESS—

BUT A LONG WAY STILL TO GO

Human development challenges remain large in

the new millennium (tables 1.1 and 1.2). Across

the world we see unacceptable levels of depri-

vation in people’s lives. Of the 4.6 billion peo-

ple in developing countries, more than 850

million are illiterate, nearly a billion lack access

to improved water sources, and 2.4 billion lack

access to basic sanitation.1 Nearly 325 million

boys and girls are out of school.2 And 11 mil-

lion children under age five die each year from

preventable causes—equivalent to more than

30,000 a day.3 Around 1.2 billion people live on

less than $1 a day (1993 PPP US$),4 and 2.8 bil-

lion on less than $2 a day.5 Such deprivations

are not limited to developing countries. In

Human development—past, present and future

CHAPTER 1

Development is about

expanding the choices

people have to lead lives

that they value

TABLE 1.1

Serious deprivations in many aspects of life

Developing countries

Health
968 million people without access to improved water sources (1998) 
2.4 billion people without access to basic sanitation (1998)
34 million people living with HIV/AIDS (end of 2000) 
2.2 million people dying annually from indoor air pollution (1996)

Education
854 million illiterate adults, 543 million of them women (2000)
325 million children out of school at the primary and secondary levels, 183 million of

them girls (2000)

Income poverty
1.2 billion people living on less than $1 a day (1993 PPP US$), 2.8 billion on less than

$2 a day (1998)

Children
163 million underweight children under age five (1998)
11 million children under five dying annually from preventable causes (1998)

OECD countries

15% of adults lacking functional literacy skills (1994–98) 
130 million people in income poverty (with less than 50% of median income) (1999) 
8 million undernourished people (1996–98) 
1.5 million people living with HIV/AIDS (2000)

Source: Smeeding 2001b; UNAIDS 2000a, 2000b; UNESCO 2000b; World Bank 2000d, 2001b, 2001c, 2001f; WHO 1997,

2000b; OECD and Statistics Canada 2000.



10 HUMAN DEVELOPMENT REPORT 2001

OECD countries more than 130 million people

are income poor,6 34 million are unemployed,

and adult functional illiteracy rates average 15%. 

The magnitude of these challenges appears

daunting. Yet too few people recognize that

the impressive gains in the developing world in

the past 30 years demonstrate the possibility of

eradicating poverty. A child born today can ex-

pect to live eight years longer than one born 30

years ago. Many more people can read and

write, with the adult literacy rate having in-

creased from an estimated 47% in 1970 to 73%

in 1999. The share of rural families with access

to safe water has grown more than fivefold.7

Many more people can enjoy a decent standard

of living, with average incomes in developing

countries having almost doubled in real terms

between 1975 and 1998, from $1,300 to $2,500

(1985 PPP US$).8

The basic conditions for achieving human

freedoms were transformed in the past 10 years

as more than 100 developing and transition coun-

tries ended military or one-party rule, opening up

political choices. And formal commitment to in-

ternational standards in human rights has spread

dramatically since 1990. These are only some of

the indicators of the impressive gains in many as-

pects of human development (feature 1.1).

Behind this record of overall progress lies a

more complex picture of diverse experiences

across countries, regions, groups of people and

dimensions of human development. The indica-

tor tables in this Report provide a rich array of

data on many indicators of human development

for 162 countries, as well as aggregates for coun-

tries grouped by region, income and human de-

velopment level. Feature 1.2 provides a snapshot.

REGIONAL CONTRASTS IN THE PACE OF

PROGRESS

All regions have made progress in human de-

velopment in the past 30 years, but advancing

at very different paces and achieving very dif-

ferent levels. East Asia and the Pacific has made

rapid, sustained progress in most areas, from ex-

panding knowledge to improving survival to

raising standards of living. South Asia and Sub-

Saharan Africa lag far behind other regions,

with human and income poverty still high. The

adult literacy rate in South Asia is still 55% and

in Sub-Saharan Africa 60%, well below the de-

veloping country average of 73%. Life ex-

pectancy at birth in Sub-Saharan Africa is still

only 48.8 years, compared with more than 60 in

all other regions. And the share of people liv-

ing on less than $1 a day is as high as 46% in Sub-

Saharan Africa and 40% in South Asia,

compared with 15% in East Asia and the Pacific

and in Latin America.9

The Arab States also lag behind in many in-

dicators, but have been making the most rapid

progress. Since the early 1970s life expectancy

at birth has improved by 14 years and the infant

mortality rate by 85 per 1,000 live births, and

since 1985 the adult literacy rate has risen by 15

percentage points—faster progress than in any

other region. 

Differences among regions and countries

are particularly marked in economic growth,

which generates public resources to invest in

education and health services and increases the

resources people have to enjoy a decent standard

of living and improve many other aspects of

their lives. In 1975–99 per capita income quadru-

pled in East Asia and the Pacific, growing 6% a

year (figure 1.1). The growth rate in South Asia

exceeded 2%. Two countries that together ac-

count for a third of the world population did well:

per capita income in China grew at an impres-

sive 8% a year, and in India at an average rate of

3.2%. OECD countries had average growth of

2% a year, raising already high incomes to an av-

erage of more than $22,000 (PPP US$). 

But in the Arab States and Latin America

and the Caribbean growth has been slower, av-

eraging less than 1%. Most devastating has been

the performance of Sub-Saharan Africa, where

TABLE 1.2 

Countries suffering setbacks in the human development index, 1999

HDI HDI HDI HDI HDI
lower than lower than lower than lower than lower than
in 1975 in 1980 in 1985 in 1990 in 1995

Zambia Romania Botswana Belarus Malawi
Russian Federation Bulgaria Cameroon Namibia
Zimbabwe Burundi Kenya

Congo Lithuania
Latvia Moldova, Rep. of
Lesotho South Africa

Swaziland
Ukraine

Source: Indicator table 2.

FIGURE 1.1
Income growth varies 
among regions

GDP per capita annual growth rate 
(percent), 1975–99

Latin America and 
the Caribbean

OECD

Source: Indicator table 11.
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…BUT THE PACE OF THE PROGRESS AND THE LEVELS OF ACHIEVEMENT VARY WIDELY AMONG REGIONS AND GROUPS
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already low incomes have fallen; in 1975–99

GDP per capita growth in the region averaged

–1%. Madagascar and Mali now have per capita

incomes of $799 and $753 (1999 PPP US$)—

down from $1,258 and $898 (1999 PPP US$)

25 years ago. In 16 other Sub-Saharan countries

per capita incomes were also lower in 1999 than

in 1975. In Eastern Europe and the Common-

wealth of Independent States (CIS) too, in-

comes have dropped sharply. Since 1990 per

capita incomes have declined in 16 countries

—in 4 by more than half. 

NEW CHALLENGES AND SETBACKS

The course of human development is never

steady. The changing world always brings new

challenges, and the past decade has seen serious

setbacks and reversals. 

• At the end of 2000 about 36 million people

were living with HIV/AIDS—95% of them in

developing countries and 70% in Sub-Saharan

Africa. More than 5 million became newly in-

fected in 1999 alone.10 In Sub-Saharan Africa,

mainly because of HIV/AIDS, more than 20

countries experienced drops in life expectancy

between 1985–90 and 1995–2000. In six coun-

tries—Botswana, Burundi, Namibia, Rwanda,

Zambia and Zimbabwe—life expectancy de-

clined by more than seven years.11 The spread

of HIV/AIDS has multiple consequences for de-

velopment. It robs countries of people in their

prime, and leaves children uncared for. By the

end of 1999, 13 million children were AIDS

orphans.12

• In Eastern Europe and the CIS the disrup-

tive impact of the transition has exacted a heavy

toll on human lives, with adverse effects on in-

come, school enrolment and life expectancy,

particularly of males. 

• Personal security continues to be threat-

ened by crime and conflicts. Globalization has

created many opportunities for cross-border

crime and the rise of multinational crime syn-

dicates and networks. In 1995 the illegal drug

trade was estimated at $400 billion,13 and an es-

timated 1.8 million women and girls were vic-

tims of illegal trafficking.14 And because of

conflict, the world now has 12 million refugees

and 5 million internally displaced people.15

• Democracy is fragile and often suffers re-

versals. Elected governments have been toppled

in such countries as Côte d’Ivoire and Pakistan.

WHAT THE HUMAN DEVELOPMENT INDEX

AND HUMAN POVERTY INDEX REVEAL

This year’s Report presents estimates of the

human development index (HDI) for 162

countries, as well as trends in the HDI for 97

countries having data for 1975–99 (box 1.1; see

indicator tables 1 and 2). The results show a

substantial shift of the world’s people from low

to medium levels of human development and

from medium to high levels (see feature 1.1). 

As a summary measure of human develop-

ment, the HDI highlights the success of some

countries and the slower progress of others.

For example, Venezuela started with a higher

HDI than Brazil in 1975, but Brazil made much

faster progress (figure 1.2). The Republic of

Korea and Jamaica had similar HDI rankings in

1975, but today Korea ranks 27 and Jamaica 78. 

Rankings by HDI and by GDP per capita

can be quite different, showing that countries

do not have to wait for economic prosperity to

make progress in human development (see in-

dicator table 1). Costa Rica and Korea have

both made impressive human development

gains, reflected in HDIs of more than 0.800, but

Costa Rica has achieved this human outcome

with only half the income of Korea. Pakistan and

Viet Nam have similar incomes, but Viet Nam

has done much more in translating that income

into human development (figure 1.3). So, with

the right policies, countries can advance faster

in human development than in economic

growth. And if they ensure that growth favours

the poor, they can do much more with that

growth to promote human development.

The HDI measures only the average na-

tional achievement, not how well it is distributed

in a country. Disaggregating a country’s HDI by

region and population group can spotlight stark

disparities, and in many countries the results

have sparked national debate and helped pol-

icy-makers assess differences in human devel-

opment between rural and urban areas and

among regions and ethnic and income groups.

In South Africa in 1996 the HDI for the North-

19991975
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Human development index

Brazil

FIGURE 1.2
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Source: Indicator table 2.
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Human Development Reports, since the first in

1990, have published the human development

index (HDI) as a composite measure of human de-

velopment. Since then three supplementary indices

have been developed: the human poverty index

(HPI), gender-related development index (GDI)

and gender empowerment measure (GEM). The

concept of human development, however, is much

broader than the HDI and these supplementary

indices. It is impossible to come up with a com-

prehensive measure—or even a comprehensive set

of indicators—because many vital dimensions of

human development, such as participation in the

life of the community, are not readily quantified.

While simple composite measures can draw at-

tention to the issues quite effectively, these in-

dices are no substitute for full treatment of the rich

concerns of the human development perspective. 

Human development index

The HDI measures the overall achievements in

a country in three basic dimensions of human de-

velopment—longevity, knowledge and a decent

standard of living. It is measured by life ex-

pectancy, educational attainment (adult liter-

acy and combined primary, secondary and

tertiary enrolment) and adjusted income per

capita in purchasing power parity (PPP) US

dollars. The HDI is a summary, not a compre-

hensive measure of human development. 

As a result of refinements in the HDI

methodology over time and changes in data se-

ries, the HDI should not be compared across edi-

tions of the Human Development Report (see

indicator table 2 for an HDI trend from 1975

based on a consistent methodology and data).

The search for further methodological and data

refinements to the HDI continues. 

Human poverty index

While the HDI measures overall progress in a

country in achieving human development, the

human poverty index (HPI) reflects the distri-

bution of progress and measures the backlog of

deprivations that still exists. The HPI measures

deprivation in the same dimensions of basic

human development as the HDI.

HPI-1
The HPI-1 measures poverty in developing coun-

tries. It focuses on deprivations in three dimen-

sions: longevity, as measured by the probability

at birth of not surviving to age 40; knowledge,

as measured by the adult illiteracy rate; and

overall economic provisioning, public and pri-

vate, as measured by the percentage of people

not using improved water sources and the per-

centage of children under five who are

underweight.

HPI-2
Because human deprivation varies with the so-

cial and economic conditions of a community,

a separate index, the HPI-2, has been devised

to measure human poverty in selected OECD

countries, drawing on the greater availability

of data. The HPI-2 focuses on deprivation in

the same three dimensions as the HPI-1 and

one additional one, social exclusion. The in-

dicators are the probability at birth of not sur-

viving to age 60, the adult functional illiteracy

rate, the percentage of people living below the

income poverty line (with disposable household

income less than 50% of the median) and the

long-term unemployment rate (12 months or

more).

Gender-related development index

The gender-related development index (GDI)

measures achievements in the same dimensions

and using the same indicators as the HDI, but

captures inequalities in achievement between

women and men. It is simply the HDI adjusted

downward for gender inequality. The greater is

the gender disparity in basic human develop-

ment, the lower is a country’s GDI compared

with its HDI.

Gender empowerment measure

The gender empowerment measure (GEM) re-

veals whether women can take active part in

economic and political life. It focuses on par-

ticipation, measuring gender inequality in key

areas of economic and political participation

and decision-making. It tracks the percentages

of women in parliament, among legislators, se-

nior officials and managers and among profes-

sional and technical workers—and the gender

disparity in earned income, reflecting economic

independence. Differing from the GDI, it ex-

poses inequality in opportunities in selected

areas.

BOX 1.1

Measuring human development

HDI, HPI-1, HPI-2, GDI—same components, different measurements

Index Longevity Knowledge Decent standard of living Participation or exclusion

HDI Life expectancy at birth 1. Adult literacy rate GDP per capita (PPP US$) —

2. Combined enrolment ratio

HPI-1 Probability at birth of Adult illiteracy rate Deprivation in economic provisioning, measured by: —

not surviving to age 40 1. Percentage of people not using improved water sources

2. Percentage of children under five who are underweight

HPI-2 Probability at birth of Percentage of adults lacking functional Percentage of people living below the income poverty line Long-term 

not surviving to age 60 literacy skills (50% of median disposable household income) unemployment rate 

(12 months or more)

GDI Female and male 1. Female and male adult literacy rates Estimated female and male earned —

life expectancy at birth 2. Female and male combined primary, income, reflecting women’s and men’s 

secondary and tertiary enrolment ratios command over resources
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ern Province was only 0.531, compared with

0.712 for Gauteng.16 In Cambodia in 1999 the

HDI for the poorest 20% was 0.445, well below

the national average of 0.517 and, more im-

portant, nearly one-third less than that for the

richest 20%, at 0.623.17 In Guatemala in 1998

the rural HDI, at 0.536, was well below the

urban HDI, at 0.672.18 In the United States in

1999 the HDI for white Americans was 0.870,

ahead of the 0.805 for African Americans and

well ahead of the 0.756 for people of Hispanic

origin.19 The HDI for untouchables in Nepal,

at 0.239 in 1996, was almost half that for Brah-

mins, at 0.439.20

Another way to look at the distribution of

national achievements in human development

is to estimate the human poverty index (HPI),

a multidimensional measure of poverty intro-

duced in 1997. The United Republic of Tanza-

nia and Uganda, for example, have very similar

HDI rankings (140 and 141), but Uganda has

higher human poverty (figure 1.4; see indicator

table 3). Similarly, the 17 OECD countries for

which the HPI has been estimated have nearly

identical HDIs, yet their HPIs range from 6.8%

in Sweden to 15.8% in the United States (see in-

dicator table 4). 

Disaggregating a country’s HPI by region

can identify concentrations of impoverishment.

In the Islamic Republic of Iran in 1996 the dis-

aggregated HPI showed that human deprivation

in Tehran was only a quarter that in Sistan and

Baluchestan.21 The HPI for urban Honduras in

1999 was less than half that for rural areas.22 For

English speakers in Namibia in 1998 the HPI

was less than one-ninth that for San speakers.23

Similar differences exist in the developed world.

In the United States the HPI for Wisconsin in

1999 was less than half that for Arkansas.24

GENDER INEQUALITIES IN CAPABILITIES AND

OPPORTUNITIES

Because the HDI assesses only average achieve-

ments, it masks gender differences in human de-

velopment. To reveal these differences, the

gender-related development index (GDI), in-

troduced in 1995, adjusts the HDI for inequal-

ities in the achievements of men and women.

This year the GDI has been estimated for 146

countries (see indicator table 21).

With gender equality in human develop-

ment, the GDI and the HDI would be the same.

But for all countries the GDI is lower than the

HDI, indicating the presence of gender in-

equality everywhere. The extent of the inequality

varies significantly, however. For example, while

in many countries male and female literacy rates

are similar, in 43 countries—including India,

Mozambique and Yemen—male rates are at

least 15 percentage points higher than female

rates. And while there has been good progress

in eliminating gender disparities in primary and

secondary enrolments, with the ratio of girls to

boys in developing countries 89% at the primary

level and 82% at the secondary level in 1997,25

in 27 countries girls’ net enrolment declined at

the secondary level between the mid-1980s and

1997 (table 1.3).

The gender empowerment measure (GEM),

also introduced in 1995, helps to assess gender

inequality in economic and political opportuni-
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TABLE 1.3 

Countries where girls’ net secondary enrolment ratio declined, 1985–97 

Eastern Europe Latin America
Arab States Asia and the Pacific and the CIS and the Caribbean Sub-Saharan Africa 

Bahrain Mongolia Bulgaria Bolivia Angola
Iraq Croatia Ecuador Cameroon
Kuwait Estonia Haiti Central African Republic
Qatar Georgia Honduras Congo 
Syrian Arab Republic Kyrgyzstan Côte d’Ivoire

Latvia Equatorial Guinea
Romania Guinea
Russian Federation Lesotho

Mozambique

Note: Refers to declines of 5% or more.

Source: UNIFEM 2000. 
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ties. This year it has been estimated for 64 coun-

tries (see indicator table 22). Some observations:

• The GEM values range from less than 0.300

to more than 0.800, showing the great variation

across the world in empowering women.

• Only 3 of the 64 countries—Iceland, Nor-

way and Sweden—have a GEM of more than

0.800. As many as 25 countries have a GEM of

less than 0.500. So, many countries have far to

go in extending economic and political oppor-

tunities to women. 

• Some developing countries outperform much

richer industrial countries. The Bahamas and

Trinidad and Tobago are ahead of Italy and

Japan. Barbados has a GEM 30% higher than

Greece’s. The message: high income is not a

prerequisite to creating opportunities for women.

• Disaggregations of the GEM in national

human development reports show that differ-

ences within a country can also be large. For ex-

ample, the GEM for the Puttalam district in Sri

Lanka in 1994 was less than 8% of that for

Nuwara Eliya.26

There is much to improve in women’s eco-

nomic and political opportunities. Women’s

share of paid employment in industry and ser-

vices has increased in most countries, yet in 1997

women working in these sectors typically earned

78% of what men earned. In only eight countries

do women hold 30% or more of the seats in par-

liament. And in only four—Denmark, Finland,

Norway and Sweden—have there been simul-

taneous achievements in the female secondary en-

rolment ratio (to 95% or more), in women’s

share of paid employment in industry and ser-

vices (to around 50%) and in their share of par-

liamentary seats (to at least 30%).27

UNEQUAL INCOMES

Income is a very important means of enlarging

people’s choices and is used in the HDI as a

proxy for a decent standard of living. Income

growth has varied considerably among countries

in recent decades, more so than trends in many

human development indicators. The distribution

of the world’s income, and the way this is chang-

ing, are thus a vital issue deserving special

consideration.

Income levels across countries have been

both diverging and converging—with some re-

gions closing the income gap and others drift-

ing away (figure 1.5). In 1960 there was a

bunching of regions, with East Asia and the

Pacific, South Asia, Sub-Saharan Africa and

the least developed countries having an average

per capita income around 1⁄9 to 1⁄10 of that in high-

income OECD countries. Latin America and the

Caribbean fared better, but still had just 1⁄3 to
1⁄2 of the per capita income of these OECD

countries.

The impressive growth in East Asia and the

Pacific is reflected in the improvement in the ratio

of its income to that of high-income OECD

countries, from around 1⁄10 to nearly 1⁄5 over

1960–98. The relative income in Latin America

and the Caribbean stayed about the same. Income

in South Asia—after worsening in the 1960s and

1970s, then improving significantly in the 1980s

and 1990s—remains about 1⁄10 of that in OECD

countries. In Sub-Saharan Africa the situation has

worsened dramatically: per capita income, around
1⁄9 of that in high-income OECD countries in

1960, deteriorated to around 1⁄18 by 1998.

Despite a reduction in the relative differ-

ences between many countries, absolute gaps in

per capita income have increased (figure 1.6).

Even for East Asia and the Pacific, the fastest

growing region, the absolute difference in in-

come with high-income OECD countries

1965 19701960 1975 1980 1985 1990 1995 98

FIGURE 1.5

Comparing incomes—developing regions and high-income OECD
Regional average GDP per capita (1985 US$ PPP) as a ratio of that of high-income OECD countries

Note: High-income OECD excludes OECD members classified as developing countries and those in Eastern Europe and the CIS.
See the classification of countries.

Source: Human Development Report Office calculations based on World Bank 2001g.
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widened from about $6,000 in 1960 to more than

$13,000 in 1998 (1985 PPP US$). 

WITHIN-COUNTRY INEQUALITY—WHAT’S

HIDING BEHIND AVERAGE INCOMES?

Also important is income inequality within coun-

tries, which may affect long-term prosperity (box

1.2). Although there are reasonable data on within-

country inequality for points in time, the data are

not based on uniform surveys across countries and

so comparisons must be treated with care (see in-

dicator table 12).28 But even very rough compar-

isons reveal a lot about within-country inequality.

The variation is vast, with Gini coefficients rang-

ing from less than 20 in Slovakia to 60 in Nicaragua

and Swaziland (figure 1.7).

Has the situation been improving or deteri-

orating? Not clear. A study of 77 countries with

82% of the world’s people shows that between

the 1950s and the 1990s inequality rose in 45 of

the countries and fell in 16.29 Many of the coun-

tries with rising inequality are those in Eastern

Europe and the CIS that suffered low or nega-

tive growth in the 1990s. In the remaining 16

countries either no clear trend emerged or income

inequality initially declined, then levelled off.

Latin American and Caribbean countries

have among the world’s highest income inequality.

In 13 of the 20 countries with data for the 1990s,

the poorest 10% had less than 1⁄20 of the income

of the richest 10%. This high income inequality

places millions in extreme poverty and severely

limits the effect of equally shared growth on

High-income 
OECD

Latin America 
and the 
Caribbean

East  Asia 
and the Pacific

South Asia

Sub-Saharan 
Africa
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developed 
countries

FIGURE 1.6

Widening income gap
between regions
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Source: Human Development Report Office

calculations based on World Bank 2001g.
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Whether and why inequality matters is an old issue—

going back to the time of Karl Marx and before. For

development economists concerned primarily with the

world’s poor countries, the central issues have been

growth and poverty reduction, not inequality. And for

mainstream economists during most of the postwar

period of the 20th century, inequality was at worst a

necessary evil—helping to enhance growth by con-

centrating income among the rich, who save and in-

vest more, and by creating incentives for individuals

to work hard, innovate and take productive risks.

But income inequality does matter. It matters in

itself if people—and nations—care about their rela-

tive income status. It may also matter for instrumen-

tal reasons—that is, because it affects other outcomes.

• Inequality can exacerbate the effects of market and

policy failures on growth and thus on progress against

poverty. That makes inequality a special problem in

poor countries, where imperfect markets and insti-

tutional failures are common. For example, where

capital markets are weak, poor people, lacking good

collateral, will be unable to borrow. Their potential

to start small businesses will be limited—reducing

overall growth and limiting opportunities for poor

people. Though growth is not always sufficient to ad-

vance human development and reduce income

poverty, the experiences of China, the Republic of

Korea and other countries of East Asia suggest that

it makes a big contribution. Finally, there is the arith-

metic reality. Even if there is growth and poor peo-

ple gain proportionately from that growth, the same

growth rate buys less poverty reduction where in-

equality is high to start with. 

• Concentration of income at the top can undermine

the kinds of public policies—such as support for

high-quality universal public education—that are

likely to advance human development. Populist poli-

cies that generate inflation hurt poor people in the long

run. Artificially low prices for water and sanitation

mean that bankrupt public utilities never expand to

poor neighbourhoods. If rich people support indus-

trial subsidies or cheap loans for large landowners, that

may reduce growth directly as well. Developing and

implementing good social policies is especially diffi-

cult where inequality takes the form of concentration

at the top combined with substantial poverty at the

bottom—and thus the absence of a middle class that

demands accountable government.

• Inequality is likely to erode social capital, includ-

ing the sense of trust and citizen responsibility that is

key to the formation and sustainability of sound pub-

lic institutions. It can undermine participation in such

common spheres of community life as parks, local

sports leagues and parent-teacher associations of pub-

lic schools. Street crime undermines communal life,

and differences in income inequality across countries

are closely associated with differences in rates of

crime and violence.

• Inequality may over time increase a society’s tol-

erance for inequality. If global pressures lead to in-

creases in wage differences (for example, as the salaries

of the most skilled and internationally mobile people

rise), the social norm for what wage gap is acceptable

may eventually shift. If inequality matters for any of

the reasons above, the possibility that it can worsen

matters too. 

BOX 1.2

Why inequality matters

Source: Birdsall forthcoming.
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poverty. So Latin America and the Caribbean can

reach the Millenium Declaration’s development

target of halving poverty by 2015 only if the re-

gion generates more growth and that growth dis-

proportionately benefits poor people.30

All five South Asian countries with data

have fairly low Gini coefficients, in the 30s.

While the Arab States show more variation,

they also have fairly low income inequality.

Countries in East Asia and the Pacific exhibit

no clear pattern—varying from the fairly equal

Korea and Viet Nam to the much less equal

Malaysia and the Philippines.

China and India—two countries with low

but rapidly growing per capita incomes and

large populations—deserve special considera-

tion. In China inequality has followed a U-

shaped pattern, with inequality falling until the

mid-1980s and rising since. The story is better

in India, with inequality falling until recently, and

then coming to a halt.31

Many countries in Sub-Saharan Africa have

high levels of income inequality. In 16 of the 22

Sub-Saharan countries with data for the 1990s,

the poorest 10% of the population had less

than 1⁄10 of the income of the richest 10%, and

in 9 less than 1⁄20. Despite the pressing need to

understand what is happening to income in-

equality over time in this poor region, trend data

on income distribution remain too limited to

draw conclusions.

Most countries in Eastern Europe and the

CIS have relatively low inequality—though

there are notable exceptions, such as Armenia

and the Russian Federation.32 Before the tran-

sition to market economies the countries of

Eastern Europe and the CIS were bunched

closely, with Gini coefficients in the low- to

mid-20s. Changes in inequality during the tran-

sition were modest in Eastern European coun-

tries such as Hungary and Slovenia, but much

more dramatic in countries of the former Soviet

Union. Russia saw its Gini coefficient jump by

an astonishing 24 points, Lithuania by 14.33

Among OECD countries there is also di-

versity in income inequality, from the low lev-

els in Austria and Denmark to the relatively

high levels in the United Kingdom and the

United States. Still, in global terms income in-

equality among these countries is relatively

low.34 What about trends over time? Results

from a variety of country and cross-country

studies suggest that income inequality in-

creased in many OECD countries between

the mid- to late 1980s and mid- to late 1990s

(table 1.4). While data for earlier periods are

more limited, these countries seem to have ex-

perienced a U-shaped change in inequality,

with declines in the 1970s changing to in-

creases in the 1980s and 1990s. The constant

level in Canada and slight improvement in

Denmark are exceptions to the apparent trend.

Source: Indicator table 12.

a. Data refer to latest year available in 1990–98.
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WORLD INEQUALITY

Another measure of inequality looks both be-

tween and within countries—lining up all the

world’s people from richest to poorest (in real

purchasing power) regardless of national bound-

aries (box 1.3). A recent study by Milanovic

compares the poorest and richest people across

the globe, giving a much more complete picture

of world inequality than a simple comparison

of country averages would. Based on house-

hold surveys for 1988–93, the study covers 91

countries (with about 84% of the world’s pop-

ulation) and adjusts income levels using pur-

chasing power parity conversions.35 The

disadvantage is that the study relies entirely on

household budget survey data that are not nec-

essarily comparable and are limited in their

scope. Nevertheless, the study produced some

powerful results:36

• World inequality is very high. In 1993 the

poorest 10% of the world’s people had only

1.6% of the income of the richest 10%.

• The richest 1% of the world’s people re-

ceived as much income as the poorest 57%. 

• The richest 10% of the US population

(around 25 million people) had a combined in-

come greater than that of the poorest 43% of the

world’s people (around 2 billion people).

• Around 25% of the world’s people received

75% of the world’s income (in PPP US$).37

INEQUALITY AND MOBILITY

Two societies with the same income inequality

could differ greatly in the mobility and oppor-

tunity facing individual members—and in the

mobility and opportunity that children have

relative to their parents. A focus on mobility

helps to identify the factors that block the op-

portunities of poor people and contribute to the

intergenerational transmission of poverty. This

approach is well suited to evaluating the effects

of policy changes on poverty and inequality. 

The problem is that mobility is difficult to

measure accurately. Still, the few studies that ex-

amine it are suggestive.38

• In South Africa 63% of households in

poverty in 1993 were still there in 1998, while

60% of households in the highest income cate-

gory in 1993 were still there in 1998, indicating

limited income mobility.

• In Russia downward mobility was ex-

treme in the late 1990s. Among house-

holds in the top income quintile in 1995,

nearly 60% slid to lower quintiles by

1998—and 7% fell to the bottom quintile. 

• In Peru there has been a great deal of move-

ment up and down the income ladder. Oppor-

tunities are increasing with market reforms,

but so are insecurities. Between 1985 and 1991,

61% of households had income increases of

30% or more and 14% had income drops of 30%

or more. Overall, downward mobility domi-

nated in 1985–91, and upward mobility in

1991–97.

In every country family background signif-

icantly influences the length of children’s school-

ing. Children with wealthier, better-educated

TABLE 1.4 

Trends in income distribution in OECD
countries

Early Mid-
to mid-1970s to late 1980s

to to
mid- to late mid- to late

Country 1980s 1990s

Australia 0 +
Austria 0 + +
Belgium 0 +
Canada – 0
Denmark .. –
Finland – +
France – ..
Germany – +
Ireland – +
Italy – – + +
Japan 0 + +
Netherlands 0 + +
New Zealand 0 + + +
Norway 0 + +
Sweden – +
Switzerland .. +
United Kingdom + + + +
United States + + + +

Note: The results are based on the percentage change in Gini coeffi-

cients and reflect the general trends reported in national and compara-

tive studies. However, trends are always sensitive to beginning and

ending points as well as to other factors. The following symbols denote

the change in income inequality:

+ + + Increase of more than 15%.

+ + Increase of 7–15%.

+ Increase of 1–7%.

0 Change between –1% and 1%.

– Decrease of 1–7%.

– – Decrease of 7–15%.

– – – Decrease of more than 15%.

.. No consistent estimate available.

Source: Smeeding 2001a, forthcoming.

The richest 1% of the

world’s people received

as much income as the

poorest 57%
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parents are always likely to do better. But there

is substantial variation across countries and pe-

riods, depending on macroeconomic conditions

and public education policies. 

An emphasis on basic schooling in public

spending enhances intergenerational mobility in

Latin America.39 There, a person needs at least

10 years of schooling to have a 90% or higher

probability of not falling into poverty or of mov-

ing out of poverty. And having just 2 years less

schooling means 20% less income for the rest of

a person’s active life.40

With globalization and technology-led

growth, how will the determinants of mobility

change?

HUMAN DEVELOPMENT—AT THE HEART OF

TODAY’S POLICY AGENDA

More than 360 national and subnational human

development reports have been produced by 120

countries, in addition to 9 regional reports. The

reports have injected the human development

concept into national policy dialogues—not

only through human development indicators

and policy recommendations, but also through

the country-led process of consultation, data

collection and report writing. 

Botswana’s 2000 human development report

focuses on how HIV/AIDS is reducing eco-

nomic growth and increasing poverty, and pro-

vides policy guidance for political action at the

highest levels.41 The report spurred public dis-

cussion on the accessibility of antiretroviral

drugs and whether the government should be

responsible for providing them. Botswana’s

minister of health then asked the Bank of

Botswana to explore the financial viability of

such an approach. Meetings were convened at

UNDP with key stakeholders, including the

National AIDS Coordinating Agency, the min-

istries of health, finance and development and

major insurance companies. Those consulta-

tions led to a decision in March 2001 by the pres-

To compare the incomes of people in different coun-

tries, the incomes must first be converted into a com-

mon currency. Until 1999 the Human Development
Report used income measures based on exchange

rate conversions in assessing global income inequal-

ity (as in the comparison of income for the richest 20%

and the poorest 20% in the world). But exchange

rate conversions do not take into account price dif-

ferences between countries, which is vital when com-

paring living standards. To take account of these

price differences, purchasing power parity (PPP) con-

version rates are used to convert incomes into a com-

mon currency in which differences in national price

levels have been eliminated. 

The two approaches to measuring inequality pro-

duce very different results. Using exchange rates not

only produces much higher measures of inequality, but

also affects trends in inequality. 

With the exchange rate measure, the ratio of the

income of the richest 20% to that of the poorest 20%

grew from 34 to 1 in 1970 to 70 to 1 in 1997. With

the PPP measure, the ratio fell, from 15 to 1 to 13 to

1. Although both measures show increasing inequal-

ity between the richest 10% and poorest 10%, the ex-

change rate measure shows a much larger increase than

the rise in real living standards. 

While PPPs are the best way to convert in-

come when comparing living standards, they are not

without theoretical and practical problems. These

problems point to the need for greater support—

financial and institutional—for the collection of

PPP data.

BOX 1.3 

International comparisons of living standards—

the need for purchasing power parities

Source: UN 2000b; Melchior, Telle and Wiig 2000; Human Development Report Office calculations based on World Bank 2001h and 2001g.

Income inequality between the world’s richest and poorest, based on country averages, 1970 and 1997

Richest 10% Richest 20%
to poorest 10% to poorest 20%

Measure 1970 1997 1970 1997

Exchange rate 51.5 127.7 33.7 70.4

Purchasing power parity 19.4 26.9 14.9 13.1

National human

development reports 

have injected the human

development concept into

national policy dialogues



HUMAN DEVELOPMENT—PAST, PRESENT AND FUTURE 21

ident of Botswana to provide antiretroviral

drugs for free to the 17% of the country’s peo-

ple with HIV.

The Philippines’s 2000 report analyses the

education issues and challenges facing the Fil-

ipino society in coming years.42 It calls for the

country to take advantage of the network age

and today’s technological transformations. The

report spurred major debates on education re-

form in the country’s Senate and Executive

Cabinet. The country’s 1997 report helped catal-

yse a presidential directive requiring all local gov-

ernments to devote at least 20% of domestic

revenue to human development priorities.43

Many of India’s 25 states rival medium-size

countries in size, population and diversity. The

government of Madhya Pradesh was the first to

prepare a state report on human development,

in 1995, to bring the subject to political discourse

and investment planning.44 By 1998 social ser-

vices accounted for more than 42% of planned

investment, compared with 19% in the previous

plan budget.45 Human development reports

have also been prepared in Gujarat, Karnataka

and Rajasthan and are under way in Arunachal

Pradesh, Assam, Himachal Pradesh and Tamil

Nadu.46 The states’ preparation of the reports

has made human development priorities an im-

portant part of political discourse and devel-

opment strategies.

Kuwait’s first human development report,

in 1997, raised awareness of the human devel-

opment concept and its relevance to the coun-

try’s struggle to shift from dependence on oil

towards a knowledge-based economy.47 The

report’s production and promotion helped ad-

vance new thinking in academia, research in-

stitutions and the government. The Ministry of

Planning has started to monitor human devel-

opment and to incorporate the human devel-

opment approach in its indicators for strategic

planning. Given the success of the first report,

the ministry is following up with a second.

Colombia’s 2000 report looks at human

rights as an intrinsic part of development and

shows how they bring principles of account-

ability and social justice to the development

process.48 Exposing weaknesses in the inter-

pretation and implementation of some consti-

tutional rights, the report has moved debates and

dialogues on human rights to a new level, with

a vigorous focus on economic, social and cultural

rights. The report stresses basic social services,

discusses social exclusion and revisits labour

rights under globalization, providing a new lens

for viewing development in Colombia. 

Bulgaria’s 2000 report, analysing the socio-

economic situation in each of the country’s 262

municipalities, initiated a healthy competition

among neighbouring municipalities to do bet-

ter in human development.49 The report has

been used in determining the target locations for

a large government programme for small-

business job creation. It has also sparked con-

structive debates, in the media and among

mayors, governors and ministers, about such is-

sues as decentralization, municipal budgets and

educational attainment and subsidies. 

After the Atlas of Human Development in
Brazil—an electronic database with human de-

velopment indicators for all 5,000 Brazilian mu-

nicipalities—was launched in 2000,50 the central

government’s budgetary law for 2000 was re-

vised to make the HDI mandatory in focusing

social programmes. Encouraged by that move,

the state of São Paulo has produced a new index

reflecting both human development and social

responsibility. Having decided to institutional-

ize the index, the state legislative body intends

to issue a decree making production of the

index mandatory for city administrations. 

THE MILLENNIUM DECLARATION’S GOALS

FOR DEVELOPMENT AND POVERTY

ERADICATION

As the world entered the new millennium, heads

of state and government gathered at the United

Nations General Assembly to lay out their vi-

sion for the world. The leaders of the summit

adopted the United Nations Millennium Dec-

laration, recognizing their “collective responsi-

bility to uphold the principles of human dignity,

equality and equity at the global level”. Among

the many objectives set out by the declaration

are specific, quantified and monitorable goals

for development and poverty eradication by

2015:

• To halve the proportion of the world’s peo-

ple living on less than $1 a day.

The Millennium Declaration

recognizes the “collective

responsibility to uphold the

principles of human

dignity, equality and equity

at the global level”
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Halve the proportion of people living in

extreme poverty. 

Halve the proportion of people suffering

from hunger.

Halve the proportion of people without

access to safe water. 

Enrol all children in primary school.

Achieve universal completion of primary

schooling.

Empower women and eliminate gender

disparities in primary and secondary

education. 

Reduce maternal mortality ratios by

three-quarters. 

Reduce infant mortality rates by two-

thirds.a

Reduce under-five mortality rates by 

two-thirds. 

Halt and begin to reverse the spread of

HIV/AIDS.

Provide access for all who want repro-

ductive health services.a

Implement national strategies for sus-

tainable development by 2005 to reverse

the loss of environmental resources by

2015.a

Between 1990 and 1998 the proportion

of people living on less than $1 (1993

PPP US$) a day in developing countries

was reduced from 29% to 24%.

The number of undernourished people

in the developing world fell by 40 mil-

lion between 1990–92 and 1996–98.

Around 80% of people in the developing

world now have access to improved

water sources.

By 1997 more than 70  countries had

primary net enrolment ratios over 80%. 

In 29 of the 46 countries with data, 80%

of children enrolled reach grade 5.

By 1997 the female enrolment ratio in

developing countries had reached 89%

of the male ratio at the primary level and

82% at the secondary level.

Only 32 countries have achieved a re-

ported maternal mortality ratio of less

than 20 per 100,000 live births.

In 1990–99 infant mortality was reduced

by more than 10%, from 64 per 1,000

live births to 56. 

Under-five mortality was reduced from

93 per 1,000 live births to 80 in

1990–99. 

In a few countries, such as Uganda and

possibly Zambia, HIV/AIDS prevalence

is showing signs of decline.

Contraceptive prevalence has reached

nearly 50% in developing countries. 

The number of countries adopting sus-

tainable development strategies rose

from fewer than 25 in 1990 to more than

50 in 1997.

Even if the proportion is halved by 2015,

there will still be 900 million people liv-

ing in extreme poverty in the developing

world.

The developing world still has 826 mil-

lion undernourished people.

Nearly one billion people still lack access

to improved water sources.

In the next 15 years provision must be

made for the 113 million children now out

of primary school and the millions more

who will enter the school-age population.

In 20 countries girls’ secondary enrol-

ment ratios are still less than two-thirds

of boys’ enrolment ratios. 

In 21 countries the reported maternal

mortality ratio exceeds 500 per 100,000

live births. 

Sub-Saharan Africa has an infant mortal-

ity rate of more than 100 and an under-

five mortality rate of more than 

170—and has been making slower 

progress than other regions.

Around 36 million people are living with

HIV/AIDS.

Around 120 million couples who want to

use contraception do not have access to

it.

Implementation of the strategies remains

minimal.

A balance sheet of human development—goals, achievements and unfinished path

Goals Achievements Unfinished path

FEATURE 1 .3   

MILLENNIUM DECLARATION GOALS FOR 2015

a. International development goal.
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Millennium Declaration goals for development and poverty eradication: how are countries doing?
Number of countries 
far behind or slippingGoal 

(for 2015)
Sub-Saharan

Total LDCs Africa

14 9 9

18 10 12

82 27 35

76 26 34

37 27 31

41 27 26

40 16 21

22 9 10

15 11 11

70 14 17

50 9 13

NUMBER OF COUNTRIES

Note: This analysis excludes high-income OECD countries. See technical note 3 for an explanation of the assessments of progress and for information on the data sources used. LDCs are least developed countries.

a. International development goal.

Achieved On track Lagging Far behind Slipping

Maternal mortality

Reduce maternal mortality ratios by three-quarters 4913 46 37

Extreme income poverty

Halve the proportion 
of people living 
in extreme poverty

Business-as-usual growth pattern

Pro-poor growth pattern

11 39 31

29 19 316

4

Infant and child mortality

Reduce infant mortality rates by two-thirds a

Reduce under-five mortality rates by two-thirds

63

66 17 66 10

14 73 9

Hunger

Halve the proportion of people suffering from hunger 37 23 1736

Basic amenities

Halve the proportion of people without access to safe water 18 32 42 41

Universal education

Enrol all children in primary school

Achieve universal completion of primary schooling

5 27 13 9

328 28 15

4

Gender equality

Eliminate disparity in primary education

Eliminate disparity in secondary education 16

15

39 25 23

57 13 12

Millennium Declaration goals: how are people doing?
Percentage of world populationa

Achieved or Lagging, far behind
Goal (for 2015) on track or slipping No data

Gender equality
Eliminate disparity in primary education 58 5 22
Eliminate disparity in secondary education 42 22 21

Infant and child mortality
Reduce infant mortality rates by two-thirdsb 23 62 (.)
Reduce under-five mortality rates by two-thirds 23 62 (.)

Maternal mortality
Reduce maternal mortality ratios by three-quarters 37 48 (.)

Basic amenities
Halve the proportion of people without access to safe water 12 70 3

Hunger
Halve the proportion of people suffering from hunger 62 11 12

Universal education
Enrol all children in primary school 34 5 46
Achieve universal completion of primary schooling 26 13 46

Extreme income poverty
Halve the proportion of people living in extreme poverty Business-as-usual growth pattern 43 34 8

Pro-poor growth pattern 54 23 8

Note: Population shares do not sum to 100% because the analysis excludes high-income OECD countries.

a. Refer to sum of country population in respective categories as a percentage of world population.

b. International development goal.

Source: FAO 2000b; UNICEF 2001b, 2001c; World Bank 2000c, 2001h; UNESCO 2000b; UNFPA 2001; UNAIDS 1998, 2000b; IMF, OECD, UN and World Bank 2000; Hanmer, Healey and Naschold 2000.
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• To halve the proportion of the world’s peo-

ple suffering from hunger.

• To halve the proportion of the world’s peo-

ple without access to safe drinking water.

• To achieve universal completion of primary

schooling.

• To achieve gender equality in access to

education.

• To reduce maternal mortality ratios by three-

quarters.

• To reduce under-five mortality rates by two-

thirds.

• To halt and begin to reverse the spread of

HIV/AIDS, malaria and other major diseases.

These goals build on the international de-

velopment goals, which include three more tar-

gets—namely, to reduce infant mortality rates

by two-thirds, to provide access for all who

want reproductive health services and to im-

plement national strategies for sustainable de-

velopment by 2005 to reverse the loss of

environmental resources by 2015.51

What are the prospects for achieving these

goals? The good news is that for universal pri-

mary education and gender equity in educa-

tion, many developing countries have already

achieved the goals or are on track to do so (fea-

ture 1.3). Because of the importance of educa-

We are living in an age of knowledge and in-

formation, fraught with both opportunities and

dangers. There are opportunities for the un-

derprivileged and poor to become rich and

strong. But at the same time there is a danger

that the gap between rich and poor nations

could widen. The message is clear. We must con-

tinue to develop our human resources. The suc-

cess or failure of individuals and nations, as

well as the prosperity of mankind, depends on

whether we can wisely develop our human

resources.

During the 20th century such tangible ele-

ments as capital, labour and natural resources

were the driving force behind economic devel-

opment. But in the new century such intangible

elements as information and creativity will give

nations a competitive edge. Consequently, if we

succeed in developing the potential of our citi-

zens by fostering a creative spirit of adventure,

individuals and nations will become rich, even

if they are without much capital, labour or nat-

ural resources.

The Republic of Korea is not endowed

with sufficient natural resources and capital,

but its people have the spirit of challenge and

the confidence that they can become a first-rate

advanced country in the new century. The

source of their confidence lies in their innate

potential and their determination to develop

themselves to the fullest. With their long-stand-

ing enthusiasm for education, the Korean peo-

ple have built up an impressive knowledge

base. The percentage of high school seniors

who go on to college in Korea is 68 percent,

one of the highest rates in the world. Koreans

also have a rich tradition in creativity, trans-

forming imported cultures into their own, as

exemplified by their own schools of Buddhism

and Confucianism.

Based on this tradition, we are making a con-

certed effort to develop our human resources in

order to take the lead in the age of knowledge

and information. We are offering educational op-

portunities to all citizens, including students,

farmers, fishermen, men and women in uniform

and prison inmates, to enhance their information

capabilities. We have completed the construc-

tion of a nationwide information superhighway

network and now provide high-speed Internet

access to most elementary, middle and high

schools for free. We are combining conventional

industries, such as automobile manufacturing,

shipbuilding, textiles and even the agricultural

industry, with information capabilities.

The number of Internet users in Korea re-

cently topped 20 million, and some 28 percent

of the population, or 4 million households, have

high-speed Internet access. And we plan to pro-

duce some 200,000 specialists in information

and technology by 2005. All of this is part of our

efforts to forge Korea into a nation with ad-

vanced knowledge and information capabilities

in the 21st century.

I believe that developing nations that lagged

behind in their industrialization during the 20th

century can overcome poverty and achieve eco-

nomic growth by successfully developing their

human resources. And to do so, assistance and

cooperation from the international community

are vital.

Enhancement of information capabilities

can bring affluence to us by increasing effi-

ciency. But it is also widening the digital divide

between the information technology haves and

have-nots. The whole world must cooperate to

close the gap and seek co-prosperity. To that end,

we must take “globalization of information” a

step further to “globalization of the benefits of

information”. Developing nations should be

able to participate in the process of furthering

information capabilities and to receive their fair

share of the benefits. We must make a joint ef-

fort, both regionally and globally, so that all of

humanity can share the benefits of advanced in-

formation and communications technologies.

Korea’s proposals for the joint develop-

ment of leading-edge industries were adopted at

various multilateral forums, including ASEM,

APEC and ASEAN+3. Furthermore, Korea

hosted a forum on South-South Cooperation in

Science and Technology in Seoul in February

2000, in conjunction with the United Nations De-

velopment Programme, to help build a cooper-

ative network for technological development

among developing nations.

Korea will continue to support developing

nations through the official development assis-

tance programme, while actively participating in

international efforts to help these countries en-

hance their information capabilities. It is the

belief of this government that only through such

efforts can all humanity share peace and

prosperity.

Kim Dae-jung

President of the Republic of Korea

Human resource development in the 21st century: enhancing knowledge and information capabilities

SPECIAL CONTRIBUTION
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tion to so many areas of development, these

bright prospects strengthen the possibilities for

accelerating progress towards the other goals (see

the special contribution by President Kim Dae-

jung of the Republic of Korea). Furthermore,

over 60% of the world’s people live in 43 coun-

tries that have met or are on track to meet the

goal of halving the number of people who are

hungry. 

The bad news is that in other areas more than

half the countries for which data are available will

not achieve the goals without a significant ac-

celeration in progress. Many of these are least de-

veloped countries in Sub-Saharan Africa. While

50 countries have achieved or are on track to

achieve the safe water goal, 83 countries with 70%

of the world’s people are lagging or far behind.

And while 62 countries are on track to reduce ma-

ternal mortality by three-quarters, 83 are lag-

ging or far behind. In income poverty, more

than 40% of the world’s people live in countries

that are on track to meet the goal. But they are

concentrated in 11 countries, including India

and China, while 70 countries are far behind or

slipping. Though these countries contain only a

third of the world’s people, they constitute more

than half of all developing countries. Without

China and India, 9 countries, with 5% of the

world’s people, would be on track to halve the

proportion of people living in extreme income

poverty. The situation is perhaps most serious for

under-five mortality. While 66 countries are on

track to meet the goal, 83 countries with around

60% of the world’s people are lagging or far be-

hind—and in 10 under-five mortality rates are in-

creasing. While there is not comparable trend

data on the prevalence of HIV/AIDS to do a full

analysis, the global prevalence of HIV/AIDS

among adults is still on the rise, with only a hand-

ful of countries, such as Uganda and possibly

Zambia, showing signs of decline.52

Human progress in the past 30 years shows

what is possible. So does this year’s Report.

One of its main messages is that technological

advance has contributed greatly to the acceler-

ation of human progress in the past several cen-

turies. Those contributions have the promise of

even greater acceleration.

Technological advance

has contributed greatly to

the acceleration of human

progress in the past

several centuries
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Technological innovation is essential for human

progress. From the printing press to the com-

puter, from the first use of penicillin to the

widespread use of vaccines, people have de-

vised tools for improving health, raising pro-

ductivity and facilitating learning and

communication. Today technology deserves

new attention. Why? Because digital, genetic and

molecular breakthroughs are pushing forward

the frontiers of how people can use technology

to eradicate poverty. These breakthroughs are

creating new possibilities for improving health

and nutrition, expanding knowledge, stimulat-

ing economic growth and empowering people

to participate in their communities. 

Today’s technological transformations are in-

tertwined with another transformation—glob-

alization—and together they are creating a new

paradigm: the network age. These transforma-

tions expand opportunities and increase the so-

cial and economic rewards of creating and using

technology. They are also altering how—and by

whom—technology is created and owned, and

how it is made accessible and used. A new map

of innovation and diffusion is appearing. Tech-

nology growth hubs—centres that bring to-

gether research institutes, business startups and

venture capital—are dotted across the globe,

from Silicon Valley (United States) to Bangalore

(India) to El Ghazala (Tunisia), linked through

technology development networks. But these

new networks and opportunities are superim-

posed on another map that reflects a long his-

tory of unevenly diffused technology, both

among and within countries. 

No individual, organization, business or

government can ignore these changes. The new

terrain requires shifts in public policy—national

and global—to harness today’s technological

transformations as tools for human development. 

TECHNOLOGY CAN BE A TOOL FOR—NOT ONLY

A REWARD OF—DEVELOPMENT

Technology is not inherently good or bad—the

outcome depends on how it is used. This Report

is about how people can create and use tech-

nology to improve human lives, especially to re-

duce global poverty. 

Some people argue that technology is a re-

ward of development, making it inevitable that

the digital divide follows the income divide.

True, as incomes rise, people gain access to the

benefits of technological advance. But many

technologies are tools of human development

that enable people to increase their incomes, live

longer, be healthier, enjoy a better standard of

living, participate more in their communities and

lead more creative lives. From the earliest times,

people have fashioned tools to address the chal-

lenges of existence, from war to health care to

crop production (box 2.1). Technology is like

education—it enables people to lift themselves

out of poverty. Thus technology is a tool for, not

just a reward of, growth and development. 

Today’s technological transformations—
creating the network age

CHAPTER 2

Today’s technological

transformations are

intertwined with another

transformation—

globalization—and

together they are creating

the network age

Technology has been at the heart of

human progress since earliest times. Our

prehuman ancestors fashioned sticks to

reach for food, used leaves to sop up water

and hurled stones in anger, just as chim-

panzees do today. The first human species

is named Homo habilis—the “handy

man”. Its fossils from some 2.5 million

years ago lie with chipped pebbles, the

first unequivocal stone tools. Early Homo
may have used the perishable technologies

of gourds to drink water and leather slings

to carry infants. About half a million years

ago, Homo erectus fashioned elegant leaf-

shaped hand axes throughout Africa, Asia

and Europe and was apparently using fire.

Our own species, Homo sapiens—the

“wise man” from some 40,000 years ago

in Europe, the Middle East and Aus-

tralia—made tools of stone, bone and

antler as well as necklaces for adornment,

and drew symbolic art on rock walls—

technology in the service of ideas and

communication. 

BOX 2.1 

Technology and human identity 

Source: Jolly 2000.
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Technological innovation affects human de-

velopment in two ways (figure 2.1). First, it can

directly enhance human capabilities. Many prod-

ucts—drought-tolerant plant varieties for farm-

ers in uncertain climates, vaccines for infectious

diseases, clean energy sources for cooking, In-

ternet access for information and communica-

tions—directly improve people’s health,

nutrition, knowledge and living standards, and

increase people’s ability to participate more ac-

tively in the social, economic and political life

of a community. 

Second, technological innovation is a means

to human development because of its impact on

economic growth through the productivity gains

it generates. It raises the crop yields of farmers,

the output of factory workers and the efficiency

of service providers and small businesses. It

also creates new activities and industries—such

as the information and communications tech-

nology sector—contributing to economic growth

and employment creation. 

Human development is also an important

means to technology development. Techno-

logical innovation is an expression of human po-

tential. Higher levels of education make

especially powerful contributions to technol-

ogy creation and diffusion. More scientists can

undertake research and development, and

better-educated farmers and factory workers

can learn, master and use new techniques with

greater ease and effectiveness. In addition, so-

cial and political freedom, participation and ac-

cess to material resources create conditions that

encourage people’s creativity. 

So, human development and technological

advance can be mutually reinforcing, creating

a virtuous circle. Technological innovations in

agriculture, medicine, energy, manufacturing

and communications were important—though

not the only—factors behind the gains in human

development and poverty eradication docu-

mented in chapter 1. These innovations broke

barriers to progress, such as low incomes or in-

stitutional constraints, and made possible more

rapid gains. 

Survival and health. Medical breakthroughs

such as immunizations and antibiotics resulted

in faster gains in Latin America and East Asia

in the 20th century than Europe achieved

Building human capabilities

To live a long, healthy life

To acquire knowledge and be creative

To enjoy a decent standard of living
To participate in the social, economic 
   and political life of a community

Knowledge

Creativity

FIGURE 2.1

Links between technology and human development

Economic growth

Resources for education, 
health, communication

Employment
Advances in
medicine,

communications,
agriculture,

energy,
manufacturing

Resources 
for technology 
development

Productivity 
gains

Technological change

When oral rehydration therapy was devel-

oped at Bangladesh’s International Centre

for Diarrhoeal Disease Research, the Lancet,
a leading medical journal, hailed it as pos-

sibly the most important medical discovery

of the 20th century. Until then the only ef-

fective remedy for dehydration caused by di-

arrhoea was providing sterilized liquid

through an intravenous drip—costing about

$50 per child, far beyond the budgets, fa-

cilities and capacities of most developing

country health centres. But scientists found

that giving a child sips of a simple sugar-salt

solution in the right proportions led to a 25-

fold increase in the child’s rate of absorp-

tion of the solution compared with water

alone. During the 1980s packets of oral re-

hydration salts were manufactured by the

hundreds of millions, with most selling for

less than 10 cents apiece. 

Adaptation to developing country

conditions of vaccines for the killer com-

municable diseases—measles, rubella,

whooping cough, diphtheria, tetanus,

tuberculosis—was another major break-

through. The antigens to tackle these six dis-

eases had long been known. But they

required sterile conditions and a reliable

cold chain—a system of well-maintained

refrigerators and cold transport from the

point of vaccine production to clinics and

village health centres thousands of miles

away. Important advances came with tech-

nological improvements: a polio vaccine

that requires only a drop on the tongue,

freeze-dried and more heat-stable vaccines

that do not require refrigeration and the

development of vaccine cocktails in a sin-

gle shot.

For both oral rehydration therapy and

new immunization methods, advances in

technology had to go hand in hand with ad-

vances in organization. Massive campaigns

were developed to spread awareness. Politi-

cians, churches, teachers and non-govern-

mental organizations were enlisted to

underscore the facts and help organize the

efforts. 

BOX 2.2

Modern science creates simple technology—oral rehydration therapy

and vaccines adapted to village conditions 

Source: Jolly 2001; UNICEF 1991; WHO 1998. 
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through better nutrition and sanitation in the

19th century. Human health and survival began

to improve dramatically in both regions in the

1930s.1 By the 1970s life expectancy at birth had

climbed to more than 60 years, achieving in

four decades an increase that took Europe a cen-

tury and a half starting in the early 1800s. 

The 1980s saw the impact of two new break-

throughs—oral rehydration therapy and vac-

cines better adapted to conditions in developing

countries. These technologies, diffused through

a major global campaign, enabled major reduc-

tions in child mortality (box 2.2). In developing

countries deaths from major childhood diseases

and from diarrhoea-related illnesses were cut by

about 3 million between 1980 and 1990—an es-

pecially impressive achievement given that it

came during that “lost decade” of economic

growth, when income growth was stagnant or

negative (figure 2.2).2 Moreover, under-five mor-

tality rates were cut by nearly half between 1970

and 1999, from 170 to 90 per 1,000. 

The importance of technology is quantified

in a recent World Bank study showing that

technical progress accounted for 40–50% of

mortality reductions between 1960 and 1990—

making technology a more important source of

gains than higher incomes or higher education

levels among women (table 2.1).3

Food production and nutrition. Techno-

logical progress has played a similar role in ac-

celerating food production. It took nearly 1,000

years for wheat yields in England to increase

from 0.5 tonnes per hectare to 2, but only 40

years to go from 2 tonnes per hectare to 6.4

Starting in 1960 a green revolution of plant

breeding, fertilizer use, better seeds and water

control transformed land and labour produc-

tivity around the world. This had dynamic ef-

fects on human development: increased food

production and reduced food prices eliminated

much of the undernutrition and chronic famine

in Asia, Latin America and the Arab States. Be-

cause the poorest families rely on agriculture for

their livelihood and spend half their incomes on

food, this also contributed to huge declines in

income poverty. 

Participation. Like the printing press of

earlier centuries, the telephone, radio, television

and fax of the 20th century opened up com-

munications, reducing isolation and enabling

people to be better informed and to partici-

pate in decisions that affect their lives. Tied to

these technologies is the free media, a pillar of

all functioning democracies. The advent of the

fax machine in the 1980s enabled much more

rapid popular mobilization both nationally and

globally. 

Employment and economic growth. In

the 1970s the acquisition and adaptation of

manufacturing technology brought rapid gains

in employment and incomes to the Republic of

Korea, Malaysia and Singapore. The industrial

revolution was triggered by technological

change, and economists argue that technologi-

cal progress plays a pivotal role in sustained

long-term economic growth.5 Cross-country

studies suggest that technological change ac-

counts for a large portion of differences in

growth rates.6

TODAY’S TECHNOLOGICAL

TRANSFORMATIONS COMBINE

WITH GLOBALIZATION TO CREATE

THE NETWORK AGE

Today’s technological advances are faster

(Moore’s law) and more fundamental (break-

Under-five
mortality
from diarrhoeal
diseases
(per 100,000)

Income
(GDP per capita PPP US$)

144

274

5,628 5,580

Source: Gutierrez and others 1996; 

World Bank 2001g. 

FIGURE 2.2

Oral rehydration therapy
reduces child mortality
without income increase

1978–80 1988–90

1983
ORT 

introduced

M E X I C O

TABLE 2.1

Technology as a source of mortality reduction, 1960–90
(percent)

Contribution Contribution
Contribution of gains in of gains in
of gains in education level of technical

Improvement in income adult females progress

Under-five mortality rate 17 38 45
Female adult mortality rate 20 41 39
Male adult mortality rate 25 27 49
Female life expectancy at birth 19 32 49

Source: Wang and others 1999.
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throughs in genetics). They are driving down

costs (computing and communications) at a

pace never before seen. Leading these trans-

formations are the accelerated developments

in information and communications tech-

nology, biotechnology and just-emerging

nanotechnology. 

INFORMATION AND COMMUNICATIONS

TECHNOLOGY—CREATING NETWORKS WITH

GROWING REACH, FALLING COSTS

Information and communications technology

involves innovations in microelectronics,

computing (hardware and software), telecom-

munications and opto-electronics—micro-

processors, semiconductors, fibre optics. These

innovations enable the processing and storage

of enormous amounts of information, along

with rapid distribution of information through

communication networks. Moore’s law pre-

dicts the doubling of computing power every

18–24 months due to the rapid evolution of

microprocessor technology. Gilder’s law pre-

dicts the doubling of communications power

every six months—a bandwidth explosion—

due to advances in fibre-optic network tech-

nologies.7 Both are accompanied by huge

reductions in costs and massive increases in

speed and quantity (feature 2.1).

In 2001 more information can be sent over

a single cable in a second than in 1997 was sent

over the entire Internet in a month.8 The cost

of transmitting a trillion bits of information

from Boston to Los Angeles has fallen from

$150,000 in 1970 to 12 cents today. A three-

minute phone call from New York to London

that in 1930 cost more than $300 (in today’s

prices) costs less than 20 cents today.9 E-mailing

a 40-page document from Chile to Kenya costs

less than 10 cents, faxing it about $10, sending

it by courier $50.10

Linking computing devices and allowing

them to communicate with each other creates

networked information systems based on a com-

mon protocol. Individuals, households and in-

stitutions are linked in processing and executing

a huge number of instructions in imperceptible

time spans. This radically alters access to in-

formation and the structure of communication

—extending the networked reach to all cor-

ners of the world. 

BIOTECHNOLOGY—TRANSFORMING LIFE

SCIENCES

Modern biotechnology—recombinant DNA

technology—is transforming life sciences. The

power of genetics can now be used to engineer

the attributes of plants and other organisms, cre-

ating the potential for huge advances, particu-

larly in agriculture and medicine. The cloning

of Dolly the sheep and the mapping of the

human genome open scientific frontiers and

will transform technology development for years

to come (feature 2.2). Genetics is now the basis

of life sciences, with much research in phar-

maceuticals and plant breeding now biotech-

nology based. 

AND PERHAPS SOON, NANOTECHNOLOGY

To these two new technologies may soon be

added a third, nanotechnology. Nanotech is

evolving from scientific breakthroughs enabling

engineering and science at the molecular level.

(A nanometer is one-billionth of a meter.) Nan-

otechnologies rearrange atoms to create new

molecular structures. Few areas of human ac-

tivity will not be touched by nanotech.

Nanoscale robots will heal injured human tis-

sue, remove obstructions in the circulatory sys-

tem and take over the function of subcellular

organelles. Solar nanotechnologies will provide

energy to an ever-growing population. In the

bionic world, where nanotech and biotech

merge, look forward to biocomputers and

biosensors able to monitor everything from

plant regulators to political rallies. For now, re-

search on nanotechnology remains limited rel-

ative to other technologies—some $500 million

a year in the United States in 2000, with Japan

and Europe following—but investment has

been almost doubling each year.11

TECHOLOGICAL TRANSFORMATIONS AND

GLOBALIZATION—MUTUALLY REINFORCING

Today’s technological transformations are in-

tertwined with another major historic shift—

The cost of transmitting a

trillion bits of information

from Boston to Los

Angeles has fallen from

$150,000 in 1970 to

12 cents today
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economic globalization that is rapidly unifying

world markets. The two processes are mutually

reinforcing. The late 20th century integration

of world markets was driven by trade liberal-

ization and other dramatic policy changes

around the world—privatization, the fall of

communism in the former Soviet Union. The

new tools of information and communications

technology reinforced and accelerated the

process. 

Globalization propels technological progress

with the competition and incentives of the global

marketplace and the world’s financial and sci-

entific resources. And the global marketplace is

technology based, with technology a major fac-

tor in market competition. 

High-tech manufacturing has been the

fastest-growing area of world trade (table 2.2),

and now accounts for one-fifth of the total. A

study of 68 economies accounting for 97% of

global industrial activity shows that in 1985–97

high-tech production grew more than twice as

fast as total production in all but one country.12

FROM THE INDUSTRIAL TO THE NETWORK

AGE—A HISTORIC SHIFT

Structures of production and other activities

have been reorganized into networks that span

the world. In the industrial age—with its high

costs of information access, communications

and transportation—businesses and organiza-

tions were vertically integrated. In the network

age, with the costs of communications and in-

formation down to almost zero, horizontal net-

works make sense. Production is increasingly

organized among separate players—

subcontractors, suppliers, laboratories, man-

agement consultants, education and research

institutes, marketing research firms, distribu-

tors. Their complex interactions, with each

playing a niche role, create the value chains that

drive the technology-based global economy.

The new age is giving rise to global networks

in many areas of activity. When these networks

reach a critical mass of members and interactions,

they become an important new force in shaping

the path and spread of technology.

• Scientific research and innovation—the

original networked communication between

universities that breathed life into the Inter-

net—is increasingly collaborative between in-

stitutions and countries. From 1995–97,

scientists in the United States co-authored ar-

ticles with scientists from 173 other countries;

scientists in Brazil with 114, in Kenya with 81,

in Algeria 59.13

• Production—global corporations, often

headquartered in North America, Europe or

Japan, but with research facilities in several

countries and outsourced production world-

wide, drawing many new countries into creat-

ing their global value chains. In 1999 in Costa

Rica, Malaysia and Singapore, high-tech ex-

ports exceeded 40% of the total.

• E-business—only now emerging as a future

commerce network, business-to-business e-com-

merce is projected to rise.

• Diaspora—skyrocketing demand for infor-

mation and communications technology per-

sonnel makes top scientists and technologists

globally mobile. When they come from devel-

oping countries, their global dispersal creates di-

aspora that can become valuable networks of

finance, business contacts and skill transfer for

their home country.

• Advocacy—the globalization of civil soci-

ety concerns—from Jubilee 2000 to the ban-

The new age is giving rise

to global networks in

many areas of activity—

an important new force in

shaping the path and

spread of technology

TABLE 2.2

High-tech products dominate export expansion
(average annual percentage growth in exports, 1985–98)

High-tech Medium-tech Low-tech Resource-based Primary
Area manufactures manufactures manufactures manufactures products

World 13.1 9.3 9.7 7.0 3.4
Developing countriesa 21.4 14.3 11.7 6.0 1.3
High-income OECDb 11.3 8.5 8.5 7.0 4.4

a. Includes Eastern Europe and the Commonwealth of Independent States.

b. Includes Cyprus, Israel and Malta. 

Source: Lall 2001. 
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Information technology timeline

3000 BC Abacus developed 

1823–40 Automatic calculating machine de-

signed by Charles Babbage

1946 First high-speed electronic computer,

ENIAC, runs a thousand times faster than

previous computing machines

1947 Transistor invented by Gordon Bell

1959 Integrated circuit invented by Robert

Noyce, putting an entire electronic circuit on

a tiny silicon chip

1966 First disk storage introduced by IBM

1971 Microprocessor invented by Marcian

Hoff

1975 First personal computers introduced—

programmable machines small and inexpen-

sive enough to be used by individuals 

1980 QDOS (Quick and Dirty Operating Sys-

tem) introduced by Seattle Computer Prod-

ucts, later renamed MS-DOS by Microsoft

1984 Macintosh introduced by Apple Com-

puters, setting the standard for point and

click graphical environments. Windows oper-

ating system (rudimentary version) followed

in 1985

1980s Mobile computing (laptops) intro-

duced

1993 Palm Pilot developed and marketed—

the emergence of sophisticated handheld

computing devices

1994 Disk drive with transfer rate of more

than 100 megabytes a second introduced by

Seagate

1995 Digital Versatile Disk (DVD) standard-

ized, capable of storing more than eight

times the information of a compact disc (CD) 

2000 AMD Gigahertz microprocessor intro-

duced

The future research agenda: natural lan-

guage input and output, artificial intelligence,

wearable computers, nanocomputing, distrib-

uted systems computing

FEATURE 2.1

THE PROMISE OF TODAY’S TECHNOLOGICAL TRANSFORMATIONS FOR HUMAN DEVELOPMENT

I N F O R M A T I O N A N D C O M M U N I C A T I O N S T E C H N O L O G Y

Rapid advances in two technologies—digital storage and processing of information (information) and satel-

lite and optical fibre transmission of information (communications)—are creating new and faster ways

of storing, handling, distributing and accessing information. More than that, these advances are dramatically

lowering costs. 

BENEFITS FOR HUMAN DEVELOPMENT ARE JUST BEGINNING

These new technologies dramatically increase access to information and communications, breaking bar-

riers to knowledge and participation. But can these tools reach poor people? The potential is only be-

ginning to be explored. Initiatives are mushrooming and hint at tremendous possibilities. 

Political participation is being redefined by the creative use of two-way communications. In the Philip-

pines an electronic advocacy network was set up in early 2001 in response to the impeachment trial of

former President Joseph Estrada, collecting more than 150,000 petition signatures and coordinating a

letter-writing campaign that targeted senators to vote with their consciences, not with their vested in-

terests. In Honduras an organization of small-scale fishermen has sent Congress a video of the illegal de-

struction of their mangroves by politically powerful commercial farmers, raising awareness of and

protesting against the loss of their livelihoods and habitat. In the future, virtual committee rooms could

allow citizens to testify on various issues, further expanding the Internet’s possibilities for enhancing par-

ticipation.

Greater transparency in planning and transactions is making markets and institutions work better. In

Morocco the ministries of finance and planning have used information and communications technology

to make the budget process more efficient, creating a common platform to share data on tax revenue,

auditing and spending management. The time required to prepare a budget has been halved, and bud-

gets better reflect actual revenue and spending. In the Indian state of Gujurat, dairy farmers are paid

based on the weight and fat content of their milk, which can be tested instantly using low-cost equip-

ment. Such transparent and accurate measures reduce the risk of underpayment, and farmers’ accounts

are matched with databases of their cattle, keeping a record of inoculation requirements—helping co-

operatives to better manage input requirements and veterinary services.

Income Inventive use of the Internet is increasing incomes in developing countries. In Pondicherry, India

the MS Swaminathan Research Foundation has set up rural information centres for local communica-

tion and Internet access using solar and electric power and wired and wireless communications. Farm-

ers are getting information such as market prices, enabling them to negotiate better with intermediaries.

Fishermen can download satellite images that indicate where fish shoals are. Internet connections with

other villages have encouraged local dialogue on farming techniques, microcredit management, business

The rapid growth of the Internet
Internet hosts (thousands)

1995 2000

Brazil 26.8 1,203.1

China 10.6 159.6

Korea, Rep. of 38.1 863.6

Macedonia, TFYR 0.1 3.8

Uganda 0.1 0.9

Ukraine 2.4 59.4
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Communications technology timeline

1833 Morse Code developed by Samuel

Morse, allowing the transmission of signals

through wires. First telegraph introduced in

1837

1876 Telephone introduced by Alexander

Graham Bell

1895 Wireless transmission and reception

demonstrated by Guglielmo Marconi

1920s Television experimenters and demon-

strators shown around the world

1947 Mathematical theory of communica-

tions established by Claude Shannon, provid-

ing the basic theory for all modern digital

communications

1966 Satellite telecommunications devel-

oped (Telestar)

1977 First mobile telecommunications net-

work established by Ericsson in Saudi Arabia

1977 First fibre optic communication system

installed by AT&T and GTE

1979 First computer modem introduced by

Hayes

1982 Basic networking protocol adopted as

a standard, leading to one of the first defini-

tions of the Internet

1989 Concept of the World Wide Web devel-

oped by Cern

1993 Mosaic introduced—the first popular

graphical interface for the World Wide Web 

1995 Public Internet with high-speed back-

bone service linking supercomputing centres

established by the US National Science

Foundation

1995 MP3, Real Audio and MPEG enable In-

ternet distribution of audio and video content

services such as Napster and Real Player

1997 Wireless Application Protocol (WAP)

developed

The future High-speed connection to every

home, Internet coupling with game devices,

merger of cellular phones and personal digi-

tal assistants

and education opportunities, traditional medicine and religious

events. About one-third of the users are from assetless households,

and about 18% are women. 

Grameen Telecom provides telephones throughout Bangladesh, al-

lowing individuals, schools and health centres to get the information

they need easily and cheaply. Studies suggest that a single call pro-

vides real savings of 3–10% of the average family’s monthly income,

benefiting poor households that use village phones for calls that re-

place the need to collect information through more expensive

channels. 

Health Where health problems are rooted in lack of information, new solutions

are emerging. In Ginnack, a remote island on the Gambia river, nurses use a dig-

ital camera to record patients’ symptoms. The pictures are sent electronically to

a nearby town to be diagnosed by a local doctor, or sent to the United Kingdom

if a specialist’s opinion is required. 

The Healthnet Project is a network of networks launched in 1989 for health care

professionals—especially in remote areas—in Africa, Asia and Latin America. It

enables them to procure equipment efficiently, cooperate with medical institutions

worldwide and provide information on emerging outbreaks. Nepal’s Healthnet

has 150 user points around the country, reaching

500 health professionals and getting 300 hits a day

on its Website. 

These examples are just the beginning. Tapping

the potential of these new technologies will de-

pend on adaptations to the conditions in devel-

oping countries, especially for poor users. Much

will depend on innovations—technological, in-

stitutional and entrepreneurial—to create low-

cost, easy to use devices and to set up access

through public or market centres with afford-

able products. 

Source: Fortier and Trang 2001; Chandrasekhar 2001; Hijab 2001; Tamesis 2001; UNDP,
Accenture and Markle Foundation 2001; Zakon 2000; ITU 2001b; Nua Publish 2001; Cox and
Alm 1999; Archive Builders 2000; Universitiet Leiden 1999; W3C 2000; Bell Labs 2000; Bign-
erds 2001; Telia Mobile 2000.
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FEATURE 2.2

THE PROMISE OF TODAY’S TECHNOLOGICAL TRANSFORMATIONS FOR HUMAN DEVELOPMENT

B I O T E C H N O L O G Y

Biotech information

Units identified
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1982 2000

Base pairs
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Sequences

10.1 
million
in 2000

606 in 1982

11.1 billion
in 2000

680,000
in 1982

Biotechnology timeline

1856 Gene established as the
functional unit of inheritance by
Gregor Mendel

1871 DNA discovered by Frederich
Miescher 

1909 The word gene introduced
by Wilhelm Jorgenson, replacing
Mendelian factors

1944 Oswald Avery, Colin
MacLeod and Mclyn MacCartey
determine that genes are en-
coded by DNA

1953 A structure for DNA—the
double helix—introduced by
James Watson and Francis Crick

1960s Proteins responsible for
cutting DNA (restriction enzymes)
discovered by Werner Arber,
Hamilton Smith and Daniel Smith

1972 First recombinant DNA tech-
nology constructed by Paul Berg 

1973 Herb Boyer and Stanley
Cohen are the first to use a plas-
mid to clone DNA, allowing the
replication and use of recombi-
nant DNA modules

1982 First biotechnology drug re-
leased for use

1982 First transgenic plants intro-
duced experimentally

1996 First transgenic plants avail-
able commercially

1996 Dolly the sheep cloned at
the Roslin Institute, Edinburgh

2000 Celera Genomics and the US
National Institute of Health’s
Human Genome Project an-
nounce the assembling of a work-
ing draft of the human genome

Recombinant DNA technology—a group of technologies that enhances our ability to manipulate genetic

material—is often what is referred to as biotechnology. Since the discoveries of the 1960s, the introduction

of recombinant DNA molecules into organisms has become more efficient and effective—making it possi-

ble to use the power of genetics to engineer the attributes of an organism. More precise techniques have

emerged, enabling the genetic modification of most crops and food plants. Biotechnology has also been ap-

plied to seemingly intractable health issues, determining which genes are responsible for creating or enabling

disease processes, how these genes control these processes and what might be done to stop them.

BENEFITS FOR HUMAN DEVELOPMENT ARE JUST BEGINNING

Breakthrough applications in medicine and agriculture have huge potential for accelerating human devel-

opment. But this potential will be truly tapped only if biotechnology is used to address the key health and

agriculture challenges of poor countries—tropical diseases and the crops and livestock of the marginal eco-

logical zones left behind by the green revolution. And only if this is done with a systematic approach to as-

sessing and managing risks of harm to human health, environment and social equity.

In health, pharmaceutical companies are moving from drug discovery and development based on medici-

nal chemistry to designing and developing drugs based on information provided by genomics and related

technologies. Nearly 300 biopharmaceuticals have been approved for use or are being reviewed by the US

Food and Drug Administration. The genomics-based pharmaceutical market is projected to grow from $2.2

billion in 1999 to $8.2 billion in 2004. These products offer treatment for diseases that was not possible be-

fore. Insulin as a tool to fight diabetes was made possible through recombinant DNA technology, as was a

vaccine for hepatitis B. But that is just the beginning. Biotechnological knowledge has the potential to de-

velop better treatment and vaccines for AIDS, malaria, cancer, heart disease and nervous disorders. Gene

therapy and antisense technologies will forever change the treatment of disease by actually curing diseases

rather than treating symptoms. Five gene therapy drugs for various forms of cancer are expected to hit the

market by 2005. Researchers at Cornell University in the United States have created transgenic tomatoes and

bananas that contain a hepatitis B vaccine. Just one dried banana chip or one portion of tomato paste inside

a wafer contains enough of the needed medication to act as a dose—costing less that one cent to make, in

contrast to the usual $15. PowderJect Pharmaceuticals, a British company, has created DNA-based vaccines

with a needle-free way to deliver them. The handheld device pumps a microscopic powdered vaccine pain-

lessly into the skin in a jet of gas, making it far easier and safer to use than syringes and eliminating the need

for refrigeration. Biotechnical knowledge could also be used to modify organisms that transmit diseases—

for example, creating the “perfect” mosquito, unable to carry malaria. 

In agriculture, plant breeding promises to generate higher yields and resistance to drought, pests and dis-

ease. Traditional cross-breeding takes a long time, typically 8–12 years. Biotechnology speeds the process

of producing crops with altered traits by using a specific genetic trait from any plant and moving it into the

genetic code of any other plant. More significantly, the modification of plants is no longer restricted by the

characteristics of that species. Cacti genes responsible for tolerating drought can be used to help food crops

survive drought. Dwarfing genes used to increase cereal yields have been shown to have the same effect on

other crops, so dwarfing could increase yields in crops previously unable to benefit from these genes. Ge-

netic control of the rice yellow mottle virus shows what transgenics can do where conventional approaches

failed. And farmers in China have been able to control the cotton bollworm, which can no longer be con-

trolled by chemicals or host plant protection, by growing cotton expressing the Bacillus thuringiensis toxin. 

New treatment for livestock diseases appears to be the most significant area for product development. Di-

agnostic tests and recombinant DNA vaccines for rinderpest, cowdriosis (heartwater), theileriosis (East coast

fever) and foot-and-mouth disease are reportedly ready for large-scale testing or product development.

Source: Cohen 2001; Bloom, River Path Associates and Fang 2001; CDI 2001; BCC Research 2000; Biopharma 2001; Powderjet 2001; Doran
2001; NCBI 2001.
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ning of land mines—puts advantage on glob-

ally networked advocacy. Technology con-

cerns are likewise addressed with

countervailing pressure and alternative opin-

ions, from access to HIV/AIDS drugs and in-

tellectual property rules to the risks of

genetically modified foods.

THE NEW TECHNOLOGICAL AGE BRINGS

NEW POSSIBILITIES—FOR STILL GREATER

ADVANCES IN HUMAN DEVELOPMENT

Today’s technological advances can accelerate

human development in many areas. 

Biotechnology provides a way forward in

medicine and agriculture where earlier methods

were less successful. Designing new drugs and

treatments based on genomics and related tech-

nologies offers potential for tackling the major

health challenges facing poor countries and

people—possibly leading, for example, to vac-

cines for malaria and HIV/AIDS. Genomics

can speed up plant breeding and drive the de-

velopment of new crop varieties with greater

drought and disease resistance, less environ-

mental stress and more nutritional value.

Biotechnology offers the only or the best ‘tool

of choice’ for marginal ecological zones—left be-

hind by the green revolution but home to more

than half of the world’s poorest people, de-

pendent on agriculture and livestock. 

There is a long way to go before biotech-

nology’s potential is mobilized. Transgenic

crops increased from 2 million hectares planted

in 1996 to 44 million hectares in 2000. But 98%

of that is in just three countries—Argentina,

Canada and the United States.14 Moreover, all

governments must devise new institutional and

scientific policies to manage the health, envi-

ronmental and social risks of this new innova-

tion (chapter 3).

Applications in information and com-
munications technology are farther ahead of

those in biotechnology. The Internet has

grown exponentially, from 16 million users in

1995 to more than 400 million users in 2000—

and to an expected 1 billion users in 2005.15

Connectivity is rising at spectacular rates in Eu-

rope, Japan, the United States and many de-

veloping countries (see feature 2.1). In Latin

America Internet use is growing by more than

30% a year—though that still means that only

12% of individuals will be connected by 2005.

Broader expansion is limited by low household

incomes.16

Connecting a major portion of the popula-

tion will be a challenge in developing regions.

But the digital divide need not be permanent if

technological adaptations and institutional in-

novations expand access. Creativity and entre-

preneurship in Brazil, India, Thailand, Niger

and elsewhere have already developed software

for illiterate users and low-cost, solar-powered

wireless devices (box 2.3). Community access—

public and private—is proliferating in urban and

rural settings. From South Africa to Bangladesh,

innovations like prepaid phone cards are ex-

panding access to information and communi-

cations technology. Multiple uses are made

from health to education to political participa-

tion, not to mention raising the incomes of poor

families.

What is new and different about informa-

tion and communications technology as a means

for eradicating poverty in the 21st century?

First, it is a pervasive input to almost all human

activities: it has possibilities for use in an al-

most endless range of locations and purposes.

Second, information and communications tech-

nology breaks barriers to human development

in at least three ways not possible before:

• Breaking barriers to knowledge. Access to

information is as central as education to build-

ing human capabilities. While education de-

The digital divide need

not be permanent if

technological adaptations

and institutional

innovations expand

access

The World Wide Web is too expensive for

millions of people in developing countries,

partly because of the cost of computers that

are the standard entry point to the Web: in

January 2001 the cheapest Pentium III com-

puter was $700—hardly affordable for low-

income community access points. Further,

the text-based interface of the Internet puts

it out of reach for illiterate people. 

To overcome these barriers, academics

at the Indian Institute of Science and engi-

neers at the Bangalore-based design com-

pany Encore Software designed a handheld

Internet appliance for less than $200. Based

on the Linux open source operating system,

the first version of the Simputer will provide

Internet and email access in local languages,

with touch-screen functions and mi-

crobanking applications. Future versions

promise speech recognition and text-to-

speech software for illiterate users. The in-

tellectual property rights have been

transferred for free to the non-profit Simputer

Trust, which is licensing the technology to

manufacturers at a nominal fee—and the

device is soon to be launched.

BOX 2.3 

Breaking barriers to Internet access

Source: PC World 2000; Simputer Trust 2000; Kirkman 2001. 
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velops cognitive skills, information gives content

to knowledge. The Internet and the World

Wide Web can deliver information to the poor

and the rich alike. 

• Breaking barriers to participation. Poor

people and communities are often isolated and

lack means to take collective action. Global

Internet communications have powered many

global civil society movements in recent years:

the agreement to ban land mines, initiatives to

provide debt relief to poor countries and efforts

to provide HIV/AIDS drugs in poor coun-

tries. The Internet is just as powerful in mobi-

lizing people locally. E-mail campaigns against

corruption influenced Korea’s 1999 elections

and gave rise to the recent movement that de-

posed Philippine President Joseph Estrada.

The world over, citizens are increasingly able

to use the Internet to hold governments more

accountable.

• Breaking barriers to economic opportu-
nity. Despite the recent drops in technology

stocks and the demise of many dot-coms, in-

formation and communications technology and

related industries are among the most dynamic

sectors of the global economy (box 2.4). They

offer the potential for developing countries to

expand exports, create good jobs and diversify

their economies. The information and commu-

nications technology sector requires less initial

investment in capital and infrastructure than

do more traditional sectors—which may ex-

plain why high-tech industries are growing faster

than medium-tech industries in developing

countries. Moreover, such industries are labour-

intensive, providing new jobs and wages for

educated workers. Wages are high for Indian

software professionals, but competitive in the

global market (box 2.5).17

What does the future hold? Global spend-

ing on information and communications tech-

nology is projected to grow from $2.2 trillion in

1999 to $3 trillion by 2003—providing many

niche opportunities for service providers in de-

veloping countries.18 There are now about 2.5

billion unique, publicly accessible Web pages on

the Internet, and 7.3 million new ones are added

every day.19 With Internet access through wire-

less devices, including mobile phones, expected

to outstrip personal computer access by 2005,20

people and businesses in developing countries

will become increasingly able to access valu-

able Internet-based information. Global busi-

ness to consumer e-commerce is projected to

grow from $25 billion in 1999 to $233 billion

by 2004;21 business to business e-commerce

projections range from $1.2 to $10 trillion by

2003.22

Developing countries that can develop the

requisite infrastructure can participate in new

global business models of intermediation, busi-

ness process outsourcing and value chain inte-

gration. In developing countries, as the user

base expands, costs fall and technologies are

adapted to local needs, the potential of infor-

mation and communications technology will

be limited only by human imagination and po-

litical will.

Proponents of the new economy claim that

today’s technological revolution has cre-

ated a new growth paradigm that will allow

US GDP to keep expanding at well over

4% a year—a new engine of higher long-

term growth comparable to the railway or

electricity. But a dismissive contingent,

bolstered by the downturn in dot-coms

and NASDAQ share prices, claims that

increases in productivity have been con-

fined to the computer sector, helped along

by the economic cycle—and that com-

puters and the Internet do not rate with the

industrial revolution. Has everything

changed, or nothing? The reality is that the

growth of the new economy has not defied

the laws of economics (overinvestment still

overheats the economy). But it has con-

tributed to the recent rapid growth of the

US economy.

What has happened? First, the fast

growth of the computer sector—hardware,

software, the Internet—has directly con-

tributed to US growth, accounting for about

a quarter of output growth in the 1990s.

Second, since the mid-1990s the use of com-

puters and the Internet has affected other

parts of the economy, raising productivity in

traditional manufacturing and services. After

20 years of annual productivity growth av-

eraging about 1%, since 1995 productivity

growth has risen as much as 3% a year—and

has sustained that level even as the econ-

omy slowed in 2000–01.

This recent US experience seems to re-

solve the so-called productivity paradox

that led Robert Solow to remark in the late

1980s, “you can see the computer age every-

where but in the productivity statistics”.

But that is not the case in all OECD coun-

tries. In much of Europe and in Japan pro-

ductivity growth has not accelerated.

Why? Some have argued that the ben-

efits of the computer and the Internet come

only when they reach, say, 50% penetration

and begin reducing costs in other parts of

the economy. That rate was reached in the

United States only in 1999. It is not the

number of computers that triggers higher

productivity but overall change in the way

the economy works—whether labour is

mobile from one location and type of job

to another, whether some businesses fail

while others start up, whether investors

shift their money from one new idea to an-

other, whether relationships among firms

and their traditional suppliers break up

and realign, whether organizations change.

In a recent US survey a quarter of firms re-

ported that they had made organizational

changes in response to the emergence of the

Internet.

BOX 2.4

The new economy and growth paradoxes

Source: President of the United States 2001; Bassanini, Scarpetta and Visco 2000; Solow 1987; Jorgenson and Stiroh 2000;

David 1999; OECD 2000a; The Economist 2000.
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THE NETWORK AGE IS CHANGING HOW

TECHNOLOGIES ARE CREATED AND

DIFFUSED—IN FIVE WAYS

Several contours of this new age must be un-

derstood if poor countries and poor people are

to take advantage of the new opportunities. 

First, skills matter more than ever in today’s

more competitive global market. Technology

transfer and diffusion are not easy. Developing

countries cannot simply import and apply

knowledge from outside by obtaining equip-

ment, seeds and pills. Not every country needs

to develop cutting-edge technologies, but every

country needs domestic capacity to identify

technology’s potential benefits and to adapt

new technology to its needs and constraints.

To use a new technology, firms and farmers

must be able to learn and develop new skills with

ease. In Thailand four years of education triples

the chance that a farmer will use fertilizer ef-

fectively. In India educated farmers are more

likely to use irrigation and improved seeds. In

this era of rapid technological advance, mas-

tering new technology is a continuous process.

Without continuous upgrading of skills, coun-

tries cannot stay competitive (chapter 4).

Second, new global rules giving value to

technology also matter more. New rules en-

dorsed by almost all countries have brought

tighter intellectual property protection world-

wide. These raise the market value of technol-

ogy, increasing incentives to invest in research

and development. But they also imply new

choices for developing countries in accessing

technology and shifts in costs for consumers

(chapter 5).

Third, the private sector is leading global re-

search and development, and has much of the

finance, knowledge and personnel for techno-

logical innovation. Among most OECD coun-

tries the private sector finances 50–60% of

research and development. Firms play an even

bigger role in research and development in Ire-

land, Japan, Korea and Sweden. In most coun-

tries corporations implement more research

than they fund, indicating that there is some gov-

ernment funding of corporate research and de-

velopment. Universities typically undertake

15–20% of national research and development,

while public research institutions account for

about 10% in North America and the Nordic

countries, slightly more than 15% in the Euro-

pean Union (table 2.3).23

New forms of private financing of high-risk

research are part of the story. Small, technology-

based startups carry high risks, making them un-

likely candidates for conventional financing.

Venture capital, central to the technology boom

in the United States and backing new technol-

ogy companies in Europe and Japan, allows the

market to pick a winner. It is emerging else-

where—including China, India, Israel and Sin-

gapore (table 2.4).

Corporations dominate research and de-

velopment in the information and communi-

What real promises does the new economy

hold for developing countries? The explosive

expansion of global information and com-

munications technology has triggered new

opportunities for niche activities. In India the

industry generated 330 billion rupiah ($7.7

billion) in 1999, 15 times the level in 1990,

and exports rose from $150 million in 1990

to nearly $4 billion in 1999. One study esti-

mates that this could rise to $50 billion by

2008, leading information technology to ac-

count for 30% of India’s exports and 7.5%

of its GDP. Employment in the software in-

dustry is projected to rise from 180,000 in

1998 to 2.2 million in 2008, to account for

8% of India’s formal employment.

Information and communications tech-

nology has created new outsourcing op-

portunities by enabling services to be

provided in one country and delivered in an-

other. Delivered by telecommunication or

data networks, the services include credit

card administration, insurance claims, busi-

ness payrolls and customer, financial and

human resource management. The global

outsourcing market is worth more than $100

billion, with 185 Fortune 500 companies

outsourcing their software requirements in

India alone. India now has 1,250 companies

exporting software. 

India shows why public policy is

important. By providing education for in-

formation technology—India’s English-lan-

guage technical colleges turn out more than

73,000 graduates a year—and investing in in-

frastructure (especially high-speed links and

international gateways with sufficient band-

width), the government has ensured India’s

place in the new economy. These efforts

will deliver long-term benefits for human de-

velopment and equitable economic growth.

BOX 2.5 

India’s export opportunities in the new economy

Source: Landler 2001; Reuters 2001; Chandrasekhar 2001. 

TABLE 2.3

The private sector leads technology creation
(percentage of research and development spending, 1995)

Source North America European Union Nordic countries

Private sector financing 59 53 59
Private sector carrying out 71 62 67
Universities carrying out 16 21 23
Public sector carrying out 10 16 10

Note: Excludes research and development by non-profit organizations.

Source: Lall 2001.
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cations technology and biotechnology that mat-

ter so much for human development. World-

wide, the pharmaceutical and biotechnology

industries spent $39 billion on research and

development in 1998. Research-based phar-

maceutical companies in the United States in-

vested $24 billion in 1999, increasing to $26.4

billion in 2000. Since the mid-1990s the top 20

pharmaceutical companies have doubled their

spending on research and development. If that

trend continues, average spending per com-

pany could rise to $2.5 billion by 2005.24

Fourth, a global labour market has

emerged for top technology professionals. Pro-

pelled by skill shortages in Europe, Japan and

the United States, such workers are increasingly

mobile across countries. In 2000 the United

States approved legislation allowing 195,000

more work visas each year for skilled profes-

sionals. Of the 81,000 visas approved between

October 1999 and February 2000, 40% were

for individuals from India and more than half

were for computer-related occupations, a sixth

for sciences and engineering.25 A secondary ef-

fect has emerged: a new kind of business or

brain diaspora. A strong link between Silicon

Valley and Bangalore is built on the Indian di-

aspora in economic networks as they invest at

home, but is also facilitating contacts for mar-

ket access.

Fifth, startup companies, research labs, and

financiers and corporations are converging in

new global hubs of innovation, creating a dy-

namic environment that brings together know-

how, finance and opportunity. Top scientists

and eager entrepreneurs from around the world

congregate in these hubs, attracting investors.

Wired magazine has identified 46 top hubs

and ranked them by importance and vitality

based on the presence of corporate offices, ven-

ture capitalists, business startups and universi-

ties and research labs.26 The United States has

13 hubs, Europe has 16, Asia 9, South Amer-

ica 2, Africa 2, Australia 2, Canada 1 and Israel

1. Other hubs may soon make the list—Hy-

derabad in India or Beijing and Shanghai in

China. 

THE OPPORTUNITIES OF THE NETWORK AGE

EXIST IN A WORLD OF UNEVEN

TECHNOLOGICAL CAPACITY

The uneven diffusion of information and com-

munications technology—the digital divide—

has caught the attention of world leaders.

Bridging this divide is now a global objective.

But the uneven diffusion of technology is noth-

ing new (feature 2.3). There have long been

huge differences among countries. As a result

the world’s 200 or so countries face the chal-

lenges of human development in the network

age starting from very different points. The

technology achievement index introduced in

this Report presents a snapshot of each coun-

try’s average achievements in creating and dif-

fusing technology and in building human skills

to master new innovations (see map 2.1, p. 45;

and annex 2.1, p. 46). 

In addition to the differences across coun-

tries, the index reveals considerable disparities

within countries. Consider India, home to one

of the most dynamic global hubs—Bangalore,

which Wired rated 11th among the 46 hubs. Yet

India ranks 63rd in the technology achievement

index, falling among the lower end of dynamic

adopters. Why? Because of huge variations in

technological achievement among Indian states.

The country has the world’s seventh largest

number of scientists and engineers, some

140,000 in 1994.27 Yet in 1999 mean years of

schooling were only 5.1 years and adult illiter-

acy was 44%. 

The uneven diffusion of

technology is nothing

new—there have long

been huge differences

among countries

TABLE 2.4

Venture capital spreads across the
world
(millions of current US dollars in investment)

Country or area 1995 2000

United States 4,566 103,170
United Kingdom 19 2,937
Japan 21 1,665
Germany 13 1,211
France 8 1,124
Hong Kong, China (SAR) 245 769
Singapore 5 651
Sweden — 560
Israel 8 474
India 3 342
Finland — 217
China — 84
Korea, Rep. of 1 65
Philippines 2 9
South Africa — 3

Note: Data for Finland and Sweden represent private equity.

Source: Thomson Financial Data Services 2001.
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The technology achievement index fo-

cusses on three dimensions at the country

level:

• Creating new products and processes

through research and development.

• Using new technologies—and old—in pro-

duction and consumption.

• Having the skills for technological learning

and innovation.

TECHNOLOGY CREATION

New invention and product development,

mostly the result of systematic investments in re-

search and development, are carried out al-

most exclusively in high-income OECD

countries and a handful of developing countries

in Asia and Latin America.28 OECD countries,

with 14% of the world’s people, accounted for

86% of the 836,000 patent applications filed in

1998 and 85% of the 437,000 scientific and

technical journal articles published worldwide.29

These countries also invest more in both ab-

solute and relative terms—an average of 2.4%

of their GDP in research and development,

compared with 0.6% in South Asia (annex table

A.2.2). Innovation also means ownership. Of

worldwide royalty and license fees in 1999, 54%

went to the United States and 12% went to

Japan.30

Still, this picture of concentration in OECD

countries masks developments and dynamism

in many developing countries. There are hubs

of innovation in Brazil, India, South Africa,

Tunisia and elsewhere, and several other Asian

and Latin American countries are increasingly

engaged in technology creation. Brazil is de-

veloping low-cost computers, Thailand has de-

veloped treatments for dengue fever and

malaria (see box 5.2) and Viet Nam has de-

veloped treatment for malaria using traditional

knowledge (box 2.6). Argentina, China, Korea,

Mexico and Thailand are filing substantial

numbers of patents. In Korea spending on re-

search and development amounts to 2.8% of

GDP, more than in any other country except

Sweden (table 2.5). 

TECHNOLOGY USE

The use of new and old technologies is, not

surprisingly, uneven—an obvious function,

among other things, of income. What is sur-

prising is the rapid diffusion of new technolo-

gies in some countries and the diverse trends

among them.

In Hong Kong (China, SAR), Iceland, Nor-

way, Sweden and the United States the Internet

Viet Nam has dramatically reduced malaria

deaths and cases using locally produced,

high-quality drugs. Between 1992 and 1997

the death toll from malaria was slashed 97%,

and the number of cases fell almost 60%.

What made such great gains possible?

In the early 1990s the Vietnamese gov-

ernment took advantage of an upturn in

the economy, increasing its investment in

malaria control and identifying the drive

against malaria as a national priority. The

first major breakthrough was the develop-

ment and manufacture of a new drug

—artemisinin—to treat severe and

multidrug-resistant cases of malaria. The

drug, extracted from the indigenous thanh

hao tree, has been used in traditional Chi-

nese and Vietnamese medicine for centuries.

Collaboration between industry and re-

searchers led to local production of high-

quality artemisinin and other derivatives at

low cost. 

BOX 2.6

Combining traditional knowledge and scientific methods to create

breakthrough treatment for malaria in Viet Nam

Source: WHO 2000a. 

TABLE 2.5

Investing in domestic technology capacity

Share of tertiary enrolment Research and development
Gross tertiary enrolment ratio in science spending

(percent) (percent) (percentage of GNP)
Country or group 1980 1997 1995–97 1987–97

Korea, Rep. of 15 68 34.1 2.8
Singapore 8 43 62.0 1.1
Sweden 31 55a 30.6 3.8
Thailand 15 22a 20.9 0.1
United States 56 81a 17.2 2.6
Developing countries 7 9a 27.6 ..
High-income OECD 39 64a 28.2 2.4

a. Refers to earlier year.

Source: Human Development Report Office calculations based on UNESCO 1999 and 2001a and World Bank 2001h.
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INTERNET USERS—STILL A GLOBAL ENCLAVE

High-income
OECD excl.
US

United
States

Sub-Saharan
Africa

Arab States

East Asia 
and the Pacific

South Asia

Latin America and 
the CaribbeanEastern Europe

and the CIS

Source: Human Development Report Office calculations based on data supplied by Nua Publish 2001 and UN 2001c. 

Internet users

(as percentage of population)

1998 2000

United States 26.3 54.3

High-income OECD (excl. US) 6.9 28.2

Latin America and the Caribbean 0.8 3.2

East Asia and the Pacific 0.5 2.3

Eastern Europe and CIS 0.8 3.9

Arab States 0.2 0.6

Sub-Saharan Africa 0.1 0.4

South Asia 0.04 0.4

World 2.4 6.7

The large circle represents world population.

Pie slices show regional shares 
of world population.

Dark wedges show Internet users.
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Internet users as a percentage
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South Africa
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Sweden

United States

Japan

Ireland
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1998 2000

The divide narrows—but ever 
so slowly 

High-
income
OECDWorld population

Internet user population

High-income OECD 88% in 1998

79% in 2000

14%

Source: Human Development Report Office 

calculations based on data supplied by Nua 

Publish 2001 and UN 2001c.

FEATURE 2.3  

UNEVEN DIFFUSION OF TECHNOLOGY—OLD AND NEW . . .

More than three-quarters
of Internet users live in high-income
OECD countries, which contain 14%

of the world's people

The digital divide within countries

Though data are limited on the demography of In-

ternet users, Internet use is clearly concentrated. In

most countries Internet users are predominantly: 

• Urban and located in certain regions. In China

the 15 least connected provinces, with 600 million

people, have only 4 million Internet users—while

Shanghai and Beijing, with 27 million people, have

5 million users. In the Dominican Republic 80% of

Internet users live in the capital, Santo Domingo. And

in Thailand 90% live in urban areas, which contain

only 21% of the country’s population. Among India’s

1.4 million Internet connections, more than 1.3 mil-

lion are in the five states of Delhi, Karnataka, Ma-

harashtra, Tamil Nadu and Mumbai.

• Better educated and wealthier. In Bulgaria the

poorest 65% of the population accounts for only 29%

of Internet users. In Chile 89% of Internet users

have had tertiary education, in Sri Lanka 65%, and

in China 70%.

• Young. Everywhere, younger people are more

apt to be online. In Australia 18–24-year-olds are five

times more likely to be Internet users than those above

55. In Chile 74% of users are under 35; in China that

share is 84%. Other countries follow the same pattern. 

• Male. Men make up 86% of users in Ethiopia,

83% in Senegal, 70% in China, 67% in France and

62% in Latin America. 

Some of these disparities are easing. For exam-

ple, the gender gap seems to be narrowing rapidly—

as in Thailand, where the share of female users jumped

from 35% in 1999 to 49% in 2000, or in the United

States, where women made up 38% of users in 1996

but 51% in 2000. In Brazil, where Internet use has in-

creased rapidly, women account for 47% of users. 

Source: UNDP, Country Offices 2001; Nanthikesan 2001. 
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MODERN CROP VARIETIES

Percentage of permanently cultivated agricultural land

Latin America Asia Sub-Saharan Africa

Type 1970 1980 1990 1998 1970 1980 1990 1998 1970 1980 1990 1998 1970 1980 1990 1998

Wheat 11 46 83 90 19 49 74 86 5 22 32 52
Rice 2 22 52 65 10 35 55 65 0 2 15 40
Maize 10 20 30 46 10 25 45 70 1 4 15 17
Sorghum 4 20 54 70 0 8 15 26
Millet 5 30 50 78 0 0 5 14
Cassava

Note: Shaded areas indicate less than 30% of land is planted with modern crop varieties.
Source: Evenson and Gollin 2001.
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Source: Human Development Report Office calculations based on World Bank 2001h, FAO 2000a and ITU 2001b. 

Access to electricity Internet Secondary gross
(percentage Telephones connections attendance ratio

of households) (per 1,000 people) (per 1,000 people) (percent)
Indian state/territory 1994 1999 1999 1996

Maharashtra 59.7 43 8.21 66

Punjab 83.5 47 1.24 64

Kerala 61.1 43 0.87 83

Karnataka 63.0 29 2.73 52

West Bengal 15.6 16 2.51 44

Orissa 18.8 9 0.12 54

Uttar Pradesh 20.1 10 0.12 43

Source: Human Development Report Office calculations based on NCAER 1999; UNDP, India Country Office 2001; Chandrashekar 2001: Government of India, Department of
Education 2001. 
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has reached more than half the population, and

in other OECD countries close to one-third.31

In the rest of the world the shares are much

smaller, reaching only 0.4% of Sub-Saharan

Africans. Even in India, home to a major global

hub of innovation, only 0.4% of people use the

Internet. From these levels it will take years for

the digital divide to be bridged. Today 79% of

Internet users live in OECD countries, which

contain only 14% of the world’s people.

Still, Internet use is exploding in many

countries—in OECD countries excluding the

United States the share of Internet users

quadrupled from 7% to 28% between 1998 and

2000. Even in developing countries the increase

was dramatic: from 1.7 million to 9.8 million

users in Brazil, from 3.8 million to 16.9 million

in China and from 2,500 to 25,000 in Uganda.32

Yet because they are starting from very low

bases, the portion of the population reached re-

mains small. 

The diffusion of the Internet has also been

uneven within countries, concentrated in urban

areas, among young men and among people

with higher incomes and more education. In a

positive sign, the gender gap seems to be clos-

ing in several countries, while the spread of ac-

cess sites such as Internet cafes and community

information centres is increasing use by lower-

income groups. 

Many countries are using the latest tech-

nology competitively in manufacturing indus-

tries, as shown by their success with high-tech

exports. Of the 30 top exporters, 11 are in the

developing world—including Korea, Malaysia

and Mexico (table 2.6). But in Sub-Saharan

Africa, the Arab States and South Asia high-tech

exports still account for less than 5% of the

total (annex table A2.3). 

Yet many inventions that are decades old

have not been adopted around the world despite

their enormous value as tools of human progress.

With many of these old technologies, diffusion

has stagnated or stalled, apparently hitting the

limits of income, infrastructure and institutions. 

• Electricity has not reached some 2 billion

people, a third of the world’s population. In 1998

average electricity consumption in South Asia

and Sub-Saharan Africa was less than one-tenth

that in OECD countries.

• The telephone has been around for more

than a hundred years. While there is more than

1 mainline connection for every 2 people in

OECD countries, there is just 1 for every 15 in

developing countries—and 1 for every 200 in the

least developed countries. Such disparities im-

pede Internet access and hinder connections

to the network age. Recently, however, infra-

structure investments, institutional reforms, in-

novations in marketing and technological

progress have accelerated the spread of tele-

phone connections. Between 1990 and 1999

mainline density increased from 22 to 69 per

1,000 people in developing countries. Mobile

telephones have overcome infrastructure con-

straints, spreading as widely as mainlines in

some countries. South Africa has 132 cellular

subscribers compared with 138 phone lines per

1,000 people, and Venezuela has 143 cellular

subscribers and 109 mainlines per 1,000 people

(annex table A.2.4). Until recently, though, mo-

Diffusion has stagnated or

stalled, apparently hitting

the limits of income,

infrastructure and

institutions

TABLE 2.6
Competing in global markets: the 30
leading exporters of high-tech products

Billions of
Country US dollars, Index 

Rank or area 1998–99 (1990=100)

1 United States 206 250
2 Japan 126 196
3 Germany 95 206
4 United Kingdom 77 255
5 Singapore 66 420
6 France 65 248
7 Korea, Rep. of 48 428
8 Netherlands 45 310
9 Malaysia 44 685

10 China 40 1,465
11 Mexico 38 3,846
12 Ireland 29 535
13 Canada 26 297
14 Italy 25 177
15 Sweden 22 314
16 Switzerland 21 231
17 Belgium 19 296
18 Thailand 17 591
19 Spain 11 289
20 Finland 11 512
21 Denmark 9 261
22 Philippines 9 1,561
23 Israel 7 459
24 Austria 7 172
25 Hungary 6 ..
26 Hong Kong, China

(SAR) 5 111
27 Brazil 4 364
28 Indonesia 3 1,811
29 Czech Republic 3 ..
30 Costa Rica 3 7,324

Source: Human Development Report Office calculations based on data

from Lall 2000 and UN 2001a.
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bile phones have actually widened the gap be-

cause they have been diffused more rapidly in

OECD countries. 

• Agrotechnical transformations of plant

breeding, better seeds, fertilizer, water control

and mechanization started in Europe in the

mid-18th century and spread to the rest of the

world. With the green revolution, world cereal

yields doubled between the early 1960s and

late 1990s, growing especially fast in Asia and

Latin America. But Sub-Saharan Africa lags far

behind in the use of modern seed varieties, trac-

tors and fertilizer.33 Climate and soils help ex-

plain such differences, but lower yields also

reflect lower technological inputs.

• Medical advances that have driven huge

gains in survival are still out of reach for many.

Some 2 billion people do not have access to es-

sential medicines such as penicillin. Oral rehy-

dration therapy is still not used in 38% of

diarrhoea cases in developing countries. And half

of 1-year-old Africans have been immunized

against diphtheria, pertussis, tetanus, polio and

measles.34

HUMAN SKILLS

Developing countries that rank high in the tech-

nology achievement index have made spectac-

ular gains in human skills in the past few

decades. Tertiary gross enrolment rates in Korea

rose from 15% to 68% between 1980 and 1997,

and 34% of that enrolment is in science and

mathematics—well ahead of 28%, the OECD

average. 35 But most developing countries lag far

behind OECD countries in school enrolment

(figure 2.3).

TURNING TECHNOLOGY INTO A TOOL FOR

HUMAN DEVELOPMENT REQUIRES EFFORT

At the end of the 19th century the application

of science to manufacturing techniques or to

agricultural practices became a basis of pro-

duction systems, eventually increasing most

workers’ incomes. In the 20th century invest-

ments in research and development trans-

formed knowledge into a critical factor of

production, and industrial laboratories began

producing inventions that soon found their

way to the shop floor. Entrepreneurship and

market incentives accelerated technological

progress to meet consumer demand. In just

the past 10 years the store of indigenous knowl-

edge has begun to reach people more widely.

Its value can be enhanced when developed

with modern methods, diffused and marketed

(see box 2.6).

But the market is not enough to channel

technological development to human needs.

The market may produce video games and pal-

liatives for baldness, but it will not necessarily

eliminate the ill health, malnutrition, isolation

and lack of knowledge that afflict poor people.

Many 20th century successes required deliber-

ate efforts to develop technological solutions to

human problems, adapt them to developing

countries and diffuse them widely to poor peo-

ple. The green revolution required mobilizing

the international community in a massive pro-

gramme of agricultural research to prevent

global famine, along with scientific research

and adaptation at local levels. Oral rehydra-

tion therapy emerged from state-of-the-art re-

search, but its dissemination required a major

public effort (see box 2.2). And though peni-

cillin was discovered in 1928, it was not mar-

keted until 15 years later. Why? The untapped

demand for antibiotics was undoubtedly huge,

but pharmaceutical companies were not inter-

ested. It took a war to crystallize this demand

into a viable market.36

So, turning technology into a tool for human

development often requires purposive effort

and public investment to create and diffuse in-

novations widely. Investment in creating, adapt-

ing and marketing products that poor people can

afford or need is inadequate because their in-

comes are too low and do not present a market

opportunity for the private sector. In develop-

ing countries national capacities are also limited.

Intellectual property rights can stimulate inno-

vation, but in today’s world of very uneven de-

mand and capacity, they are not enough to

stimulate innovation in many developing coun-

tries. At the global level, potentially huge ben-

efits require difficult coordination. Yet public

investment in technology development can have

enormous returns. For example, some 1,800

public research programmes on wheat, rice,
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maize and other food crops—occurring in all re-

gions and spanning four decades from 1958—

are estimated to have had an average internal real

rate of return of 44% (table 2.7).

The rest of this Report explores how national

and global public policy can address the fun-

damental constraints to creating and diffusing

technology for poor people and countries. Chap-

ter 3 focuses on managing risks, chapter 4 on

building national capacity and chapter 5 on fos-

tering global initiatives.

TABLE 2.7

High rates of return to investing in
agricultural research
(percent)

Internal rate
of return,

Location 1958–98 

All known locations 44
Sub-Saharan Africa 33
Asia and the Pacific 48
Latin America and the Caribbean 41
West Asia and North Africa 34
Multinational or international 35

Note: Regional classifications differ from those used elsewhere in the

Report. Shows average of 1,809 public sector programmes.

Source: Lipton, Sinha and Blackman 2001.
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MAP 2.1

THE GEOGRAPHY OF TECHNOLOGICAL INNOVATION AND ACHIEVEMENT

Score
16 Silicon Valley, US

15 Boston, US

15 Stockholm-Kista, Sweden

15 Israel

14 Raleigh-Durham-Chapel

Hill, US

14 London, UK

14 Helsinki, Finland

13 Austin, US

13 San Francisco, US

13 Taipei, Taiwan (province

of China)

13 Bangalore, India

12 New York City, US

12 Albuquerque, US

12 Montreal, Canada

12 Seattle, US

12 Cambridge, UK

12 Dublin, Ireland

11 Los Angeles, US

11 Malmo, Sweden–

Copenhagen, Denmark

11 Bavaria, Germany

11 Flanders, Belgium

11 Tokyo, Japan

11 Kyoto, Japan

11 Hsinchu, Taiwan (province

of China)

10 Virginia, US

10 Thames Valley, UK

10 Paris, France

10 Baden-Wurttemberg,

Germany

10 Oulu, Finland

10 Melbourne, Australia

9 Chicago, US

9 Hong Kong, China (SAR)

9 Queensland, Australia

9 Sao Paulo, Brazil

8 Salt Lake City, US

8 Santa Fe, US

8 Glasgow-Edinburgh, UK

8 Saxony, Germany

8 Sophia Antipolis, France

8 Inchon, Rep. of Korea

8 Kuala Lumpur, Malaysia

8 Campinas, Brazil

7 Singapore

6 Trondheim, Norway

4 El Ghazala, Tunisia

4 Gauteng, South Africa

Global hubs of technological innovation In 2000 Wired magazine consulted local sources in government, industry and the media to find the locations that matter

most in the new digital geography. Each was rated from 1 to 4 in four areas: the ability of area universities and research facilities to train skilled workers or develop new technolo-

gies, the presence of established companies and multinational corporations to provide expertise and economic stability, the population’s entrepreneurial drive to start new ventures

and the availability of venture capital to ensure that the ideas make it to market. Forty-six locations were identified as technology hubs, shown on the map as black circles

Source: Hillner 2000. 

Four categories of the technology achievement index (see annex 2.1, p. 46; and annex table A2.1, p. 48)

LEADERS

Finland (2 hubs)

United States (13 hubs)

Sweden (2 hubs)

Japan (2 hubs)

Korea, Rep. of (1 hub)

Netherlands

United Kingdom (4 hubs)

Canada (1 hub)

Australia (2 hubs)

Singapore (1 hub)

Germany (3 hubs)

Norway (1 hub)

Ireland (1 hub)

Belgium (1 hub)

New Zealand

Austria

France (2 hubs)

Israel (1 hub)

POTENTIAL LEADERS

Spain

Italy

Czech Republic

Hungary

Slovenia

Hong Kong, China (SAR)

Slovakia

Greece

Portugal

Bulgaria

Poland

Malaysia (1 hub)

Croatia

Mexico

Cyprus

Argentina

Romania

Costa Rica

Chile

DYNAMIC ADOPTERS

Uruguay 

South Africa (1 hub)

Thailand

Trinidad and Tobago

Panama

Brazil (2 hubs)

Philippines

China (3 hubs)

Bolivia

Colombia

Peru

Jamaica

Iran, Islamic Rep. of

Tunisia (1 hub)

Paraguay

Ecuador

El Salvador

Dominican Republic

Syrian Arab Republic

Egypt

Algeria

Zimbabwe

Indonesia

Honduras

Sri Lanka

India (1 hub)

MARGINALIZED

Nicaragua

Pakistan

Senegal

Ghana

Kenya

Nepal

Tanzania, U. Rep. of

Sudan

Mozambique



This Report introduces the technology achieve-

ment index (TAI), which aims to capture how

well a country is creating and diffusing technol-

ogy and building a human skill base—reflecting

capacity to participate in the technological in-

novations of the network age. This composite

index measures achievements, not potential, ef-

fort or inputs. It is not a measure of which coun-

try is leading in global technology development,

but focuses on how well the country as a whole

is participating in creating and using technol-

ogy. Take the United States—a global technol-

ogy powerhouse—and Finland. The United States

has far more inventions and Internet hosts in

total than does Finland, but it does not rank as

highly in the index because in Finland the In-

ternet is more widely diffused and more is being

done to develop a technological skill base

throughout the population.

A nation’s technological achievements are

larger and more complex than what this or any

other index can capture. It is impossible to reflect

the full range of technologies—from agriculture

to medicine to manufacturing. Many aspects of

technology creation, diffusion and human skills are

hard to quantify. And even if they could be quan-

tified, a lack of reliable data makes it impossible

to fully reflect them. For example, important tech-

nological innovations occur in the informal sector

and in indigenous knowledge systems. But these

are not recorded and cannot be quantified. Thus

the TAI is constructed using indicators, not direct

measures, of a country’s achievements in four di-

mensions. It provides a rough summary—not a

comprehensive measure—of a society’s techno-

logical achievements.

Why a composite index? 

The TAI is intended to help policy-makers define

technology strategies. This Report argues that de-

velopment strategies need to be redefined in the

network age. It calls on policy-makers to take a new

look at their current technology achievements as

a first step. A composite index helps a country sit-

uate itself relative to others, especially those far-

ther ahead. Many elements make up a country’s

technological achievement, but an overall assess-

ment is more easily made based on a single com-

posite measure than on dozens of different

measures. Like other composite indices in Human
Development Reports (such as the human de-

velopment index), the TAI is intended to be used

as a starting point to make an overall assessment,

to be followed by examining different indicators

in greater detail. 

The design of the index reflects two particu-

lar concerns. First, to focus on indicators that re-

flect policy concerns for all countries, regardless

of the level of technological development. Second,

to be useful for developing countries. To accom-

plish this the index must be able to discriminate

between countries at the lower end of the range. 

Components of the index

The TAI focuses on four dimensions of techno-

logical capacity that are important for reaping

the benefits of the network age. The indicators se-

lected relate to important technology policy ob-

jectives for all countries, regardless of their level

of development: 

• Creation of technology. Not all countries

need to be at the leading edge of global techno-

logical development, but the capacity to innovate

is relevant for all countries and constitutes the

highest level of technological capacity. The global

economy gives big rewards to the leaders and

owners of technological innovation. All countries

need to have capacity to innovate because the

ability to innovate in the use of technology cannot

be fully developed without the capacity to create—

especially to adapt products and processes to local

conditions. Innovation occurs throughout society,

in formal and informal settings, though the cur-

rent trend is towards increasing commercialization

and formalization of the process of innovation. In

the absence of perfect indicators and data series

the TAI uses two indicators to capture the level

of innovation in a society. The first is the number

of patents granted per capita, to reflect the cur-

rent level of invention activities. The second is re-

ceipts of royalty and license fees from abroad per

capita, to reflect the stock of successful innovations

of the past that are still useful and hence have mar-

ket value.

• Diffusion of recent innovations. All countries

must adopt innovations to benefit from the

opportunities of the network age. This is mea-

sured by diffusion of the Internet—indispensable

to participation—and by exports of high- and

medium-technology products as a share of all

exports.

• Diffusion of old innovations. Participation in

the network age requires diffusion of many old in-

novations. Although leapfrogging is sometimes

possible, technological advance is a cumulative

process, and widespread diffusion of older inno-

vations is necessary for adoption of later innova-

tions. Two indicators used here—telephones and

electricity—are especially important because they

are needed to use newer technologies and are also

pervasive inputs to a multitude of human activi-

ties. Both indicators are expressed as logarithms

and capped at the average OECD level, however,

because they are important at the earlier stages of

technological advance but not at the most ad-

vanced stages. Thus while it is important for India

to focus on diffusing electricity and telephones so

that all its people can participate in the techno-

logical revolution, Japan and Sweden have passed

that stage. Expressing the measure in logarithms

ensures that as the level increases, it contributes

less to the index. 

• Human skills. A critical mass of skills is in-

dispensable to technological dynamism. Both cre-

ators and users of new technology need skills.

Today’s technology requires adaptability—skills

to master the constant flow of new innovations.

The foundations of such ability are basic educa-

tion to develop cognitive skills and skills in science

and mathematics. Two indicators are used to re-

flect the human skills needed to create and absorb

innovations: mean years of schooling and gross en-

rolment ratio of tertiary students enrolled in sci-

ence, mathematics and engineering. Though it

would be desirable to include indicators of voca-

tional training, these data are not available. 

Data sources and limitations

The data used to construct the TAI are from in-

ternational series that are the most widely used in

analyses of technology trends, and so are consid-

ered the most reliable of available sets, as shown

below. The range of appropriate indicators is lim-

ited to those with reasonable coverage.

Limitations in data series must be taken into

account in interpreting TAI values and rankings.

Some countries will have undervalued innova-

tions because patent records and royalty payments

are the only systematically collected data on tech-

nological innovation and leave out valuable but

non-commercialized innovations such as those

occurring in the informal sector and in indigenous

knowledge systems. Moreover, national systems

and traditions differ in scope and criteria. High

numbers of patents may reflect liberal intellectual

property systems. Diffusion of new technologies

may be understated in many developing coun-

tries. Internet access is measured by Internet hosts

because these data are more reliable and have

better coverage than Internet user data at the

country level. 

Weighting and aggregation

The methodology for constructing the TAI is pre-

sented in detail in the technical note. Each of the

four dimensions has equal weight. Each of the

indicators that make up the dimensions also has

equal weight. 

TAI values and rankings 

TAI estimates have been prepared for 72 countries

for which data are available and of acceptable

quality. For others, data were missing or unsatis-

factory for one or more indicators, so the TAI

could not be estimated. For a number of countries

in the developing world, data on patents and roy-

alties are missing. Because a lack of data generally

indicates that little formal innovation is occur-

ring, a value of zero for the missing indicator was

used in these cases.
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The results show three trends: a map of great

disparities among countries, diversity and dy-

namism in technological progress among devel-

oping countries and a map of technology hubs

superimposed on countries at different levels of

development.

The map of great disparities shows four

group of countries (see map 2.1), with TAI val-

ues ranging from 0.744 for Finland to 0.066 for

Mozambique. These countries can be consid-

ered leaders, potential leaders, dynamic adopters

or marginalized:

• Leaders (TAI above 0.5)—topped by Finland,

the United States, Sweden and Japan, this group

is at the cutting edge of technological innovation.

Technological innovation is self-sustaining, and

these countries have high achievements in tech-

nology creation, diffusion and skills. Coming fifth

is the Republic of Korea, and tenth is Singapore—

two countries that have advanced rapidly in tech-

nology in recent decades. This group is set apart

from the rest by its higher invention index, with

a marked gap between Israel in this group and

Spain in the next.

• Potential leaders (0.35–0.49)—most of these

countries have invested in high levels of human

skills and have diffused old technologies widely but

innovate little. Each tends to rank low in one or

two dimensions, such as diffusion of recent inno-

vations or of old inventions. Most countries in

this group have skill levels comparable to those in

the top group. 

• Dynamic adopters (0.20–0.34)—these coun-

tries are dynamic in the use of new technology.

Most are developing countries with significantly

higher human skills than the fourth group. In-

cluded are Brazil, China, India, Indonesia, South

Africa and Tunisia, among others. Many of these

countries have important high-technology in-

dustries and technology hubs, but the diffusion

of old inventions is slow and incomplete. 

• Marginalized (below 0.20)—technology dif-

fusion and skill building have a long way to go in

these countries. Large parts of the population

have not benefited from the diffusion of old

technology. 

These rankings do not shadow income rank-

ings and show considerable dynamism in several

countries with rising technological achievement—

for example, Korea ranks above the United King-

dom, Canada and other established industrial

economies. Ireland ranks above Austria and

France. Large developing countries—Brazil,

China, India—do less well than one might expect

because this is not a ranking of “technological

might” of a country. 

Finally, technology hubs have a limited effect

on the index because of disparities within coun-

tries. If the TAI were estimated only for the hubs,

such countries would undoubtedly rank as lead-

ers or potential leaders. 

Technological achievement and human

development

Although technological achievements are impor-

tant for human development, the TAI measures

only technological achievements. It does not in-

dicate how well these achievements have been

translated into human development. Still, the TAI

shows a high correlation with the human devel-

opment index (HDI), and it correlates better with

the HDI than with income. 

Dimension Indicator Source

Creation of technology Patents granted per capita World Intellectual Property Organization

(WIPO 2001a)

Receipts of royalty and license fees from abroad per capita World Bank (World Bank 2001h)

Diffusion of recent innovations Internet hosts per capita International Telecommunication Union (ITU

2001a)

High- and medium-technology exports as a share of all exports United Nations Statistical Division (calculated

based on data from Lall 2001 and UN 2001a)

Diffusion of old innovations Logarithm of telephones per capita (mainline and cellular combined) International Telecommunication Union (ITU

2001b)

Logarithm of electricity consumption per capita World Bank (World Bank 2001h)

Human skills Mean years of schooling Barro and Lee (Barro and Lee 2000)

Gross enrolment ratio at tertiary level in science, mathematics and engineering United Nations Educational, Scientific and

Cultural Organization (calculated based on

data from UNESCO 1998, 1999 and 2001a)

Source: Desai and others 2001.
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Diffusion of recent

innovations

Technology creation High- and Diffusion of old Human skills

Patents Receipts of medium- innovations Gross tertiary

Technology granted to royalties and Internet technology Telephones Electricity Mean years science

achievement residents license fees hosts exports (mainline and consumption of schooling enrolment

index (per million (US$ per 1,000 (per 1,000 (as % of total cellular, per (kilowatt-hours (age 15 and ratio

(TAI) people) people) people) goods exports) 1,000 people) per capita) above) (%)

TAI rank value 1998 a 1999 b 2000 1999 1999 1998 2000 1995–97 c

Leaders

1 Finland 0.744 187 125.6 200.2 50.7 1,203 d 14,129 e 10.0 27.4

2 United States 0.733 289 130.0 179.1 66.2 993 d 11,832 e 12.0 13.9 f

3 Sweden 0.703 271 156.6 125.8 59.7 1,247 d 13,955 e 11.4 15.3

4 Japan 0.698 994 64.6 49.0 80.8 1,007 d 7,322 e 9.5 10.0 g

5 Korea, Rep. of 0.666 779 9.8 4.8 66.7 938 d 4,497 10.8 23.2

6 Netherlands 0.630 189 151.2 136.0 50.9 1,042 d 5,908 9.4 9.5

7 United Kingdom 0.606 82 134.0 57.4 61.9 1,037 d 5,327 9.4 14.9

8 Canada 0.589 31 38.6 108.0 48.7 881 15,071 e 11.6 14.2 f

9 Australia 0.587 75 18.2 125.9 16.2 862 8,717 e 10.9 25.3

10 Singapore 0.585 8 25.5 h, i 72.3 74.9 901 6,771 7.1 24.2 h

11 Germany 0.583 235 36.8 41.2 64.2 874 5,681 10.2 14.4

12 Norway 0.579 103 20.2 i 193.6 19.0 1,329 d 24,607 e 11.9 11.2

13 Ireland 0.566 106 110.3 48.6 53.6 924 d 4,760 9.4 12.3

14 Belgium 0.553 72 73.9 58.9 47.6 817 7,249 e 9.3 13.6 f

15 New Zealand 0.548 103 13.0 146.7 15.4 720 8,215 e 11.7 13.1

16 Austria 0.544 165 14.8 84.2 50.3 987 d 6,175 8.4 13.6

17 France 0.535 205 33.6 36.4 58.9 943 d 6,287 7.9 12.6

18 Israel 0.514 74 43.6 43.2 45.0 918 d 5,475 9.6 11.0 f

Potential leaders

19 Spain 0.481 42 8.6 21.0 53.4 730 4,195 7.3 15.6

20 Italy 0.471 13 9.8 30.4 51.0 991 d 4,431 7.2 13.0

21 Czech Republic 0.465 28 4.2 25.0 51.7 560 4,748 9.5 8.2

22 Hungary 0.464 26 6.2 21.6 63.5 533 2,888 9.1 7.7

23 Slovenia 0.458 105 4.0 20.3 49.5 687 5,096 7.1 10.6

24 Hong Kong, China (SAR) 0.455 6 .. 33.6 33.6 1,212 d 5,244 9.4 9.8 f, g

25 Slovakia 0.447 24 2.7 10.2 48.7 478 3,899 9.3 9.5

26 Greece 0.437 (.) 0.0 j 16.4 17.9 839 3,739 8.7 17.2 f

27 Portugal 0.419 6 2.7 17.7 40.7 892 3,396 5.9 12.0

28 Bulgaria 0.411 23 .. 3.7 30.0 i 397 3,166 9.5 10.3

29 Poland 0.407 30 0.6 11.4 36.2 365 2,458 9.8 6.6 f

30 Malaysia 0.396 .. 0.0 2.4 67.4 340 2,554 6.8 3.3 f

31 Croatia 0.391 9 .. 6.7 41.7 431 2,463 6.3 10.6

32 Mexico 0.389 1 0.4 9.2 66.3 192 1,513 7.2 5.0

33 Cyprus 0.386 .. .. 16.9 23.0 735 3,468 9.2 4.0

34 Argentina 0.381 8 0.5 8.7 19.0 322 1,891 8.8 12.0 g

35 Romania 0.371 71 0.2 2.7 25.3 227 1,626 9.5 7.2

36 Costa Rica 0.358 .. 0.3 4.1 52.6 239 1,450 6.1 5.7 g

37 Chile 0.357 .. 6.6 6.2 6.1 358 2,082 7.6 13.2

Dynamic adopters

38 Uruguay 0.343 2 0.0 j 19.6 13.3 366 1,788 7.6 7.3

39 South Africa 0.340 .. 1.7 8.4 30.2 k 270 3,832 6.1 3.4

40 Thailand 0.337 1 0.3 1.6 48.9 124 1,345 6.5 4.6

41 Trinidad and Tobago 0.328 .. 0.0 i 7.7 14.2 246 3,478 7.8 3.3

42 Panama 0.321 .. 0.0 1.9 5.1 251 1,211 8.6 8.5

43 Brazil 0.311 2 0.8 7.2 32.9 238 1,793 4.9 3.4

44 Philippines 0.300 (.) 0.1 0.4 32.8 77 451 8.2 5.2 f

45 China 0.299 1 0.1 0.1 39.0 120 746 6.4 3.2

46 Bolivia 0.277 .. 0.2 0.3 26.0 113 409 5.6 7.7 f, g

47 Colombia 0.274 1 0.2 1.9 13.7 236 866 5.3 5.2

48 Peru 0.271 .. 0.2 0.7 2.9 107 642 7.6 7.5 f

49 Jamaica 0.261 .. 2.4 0.4 1.5 i 255 2,252 5.3 1.6

50 Iran, Islamic Rep. of 0.260 1 0.0 i (.) 2.0 133 1,343 5.3 6.5
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51 Tunisia 0.255 .. 1.1 (.) 19.7 96 824 5.0 3.8

52 Paraguay 0.254 .. 35.3 0.5 2.0 137 756 6.2 2.2

53 Ecuador 0.253 .. .. 0.3 3.2 122 625 6.4 6.0 f, g

54 El Salvador 0.253 .. 0.2 0.3 19.2 138 559 5.2 3.6

55 Dominican Republic 0.244 .. .. 1.7 5.7 i 148 627 4.9 5.7

56 Syrian Arab Republic 0.240 .. .. 0.0 1.2 102 838 5.8 4.6 g

57 Egypt 0.236 (.) 0.7 0.1 8.8 77 861 5.5 2.9

58 Algeria 0.221 .. .. (.) 1.0 54 563 5.4 6.0

59 Zimbabwe 0.220 (.) .. 0.5 12.0 36 896 5.4 1.6

60 Indonesia 0.211 .. .. 0.2 17.9 40 320 5.0 3.1

61 Honduras 0.208 .. 0.0 (.) 8.2 57 446 4.8 3.0 g

62 Sri Lanka 0.203 .. .. 0.2 5.2 49 244 6.9 1.4

63 India 0.201 1 (.) 0.1 16.6 i 28 384 5.1 1.7

Marginalized

64 Nicaragua 0.185 .. .. 0.4 3.6 39 281 4.6 3.8

65 Pakistan 0.167 .. (.) j 0.1 7.9 24 337 3.9 1.4 f, g

66 Senegal 0.158 .. 0.0 j 0.2 28.5 27 111 2.6 0.5 f, g

67 Ghana 0.139 (.) .. (.) 4.1 12 289 3.9 0.4 f, g

68 Kenya 0.129 (.) (.) 0.2 7.2 11 129 4.2 0.3 f

69 Nepal 0.081 .. 0.0 0.1 1.9 i 12 47 2.4 0.7

70 Tanzania, U. Rep. of 0.080 .. (.) (.) 6.7 6 54 2.7 0.2

71 Sudan 0.071 .. 0.0 0.0 0.4 i 9 47 2.1 0.7 f, g

72 Mozambique 0.066 .. .. (.) 12.2 i 5 54 1.1 0.2

Others

Albania .. .. .. 0.1 4.2 i 39 678 .. 2.7

Angola .. .. .. (.) .. 10 60 .. ..

Armenia .. 8 .. 0.9 11.7 158 930 .. 4.0

Azerbaijan .. .. .. 0.1 6.3 118 1,584 .. 7.3 f

Bahamas .. .. .. .. .. 422 .. .. ..

Bahrain .. .. .. 3.6 5.7 i 453 7,645 6.1 6.7 f

Bangladesh .. (.) (.) 0.0 2.9 i 5 81 2.6 ..

Barbados .. .. 0.8 0.5 31.3 538 .. 8.7 6.1

Belarus .. 50 0.1 0.3 46.5 259 2,762 .. 14.4

Belize .. .. 0.0 i 2.2 0.2 l 182 .. .. ..

Benin .. .. .. (.) .. .. 46 2.3 0.5

Bhutan .. .. .. 2.1 .. 18 .. .. ..

Botswana .. 1 (.) 2.7 .. 150 .. 6.3 1.6

Brunei Darussalam .. .. .. 8.0 .. 451 7,676 .. 0.4

Burkina Faso .. .. .. (.) .. 5 .. .. 0.2

Burundi .. .. 0.0 0.0 .. 3 .. .. ..

Cambodia .. .. .. (.) .. 11 .. .. 0.2

Cameroon .. .. .. (.) 2.2 i .. 185 3.5 ..

Cape Verde .. .. (.) i 0.1 .. 131 .. .. ..

Central African Republic .. .. .. (.) 13.6 i .. .. 2.5 ..

Chad .. .. .. (.) .. .. .. .. 0.1

Comoros .. .. .. 0.1 .. 10 .. .. ..

Congo .. .. 0.0 j (.) .. .. 83 5.1 ..

Congo, Dem. Rep. of the .. .. .. (.) .. .. 110 3.0 ..

Côte d’Ivoire .. .. .. 0.1 .. 33 .. .. ..

Denmark .. 52 .. 114.3 41.0 1,179 6,033 9.7 10.1

Djibouti .. .. .. 0.1 .. 14 .. .. ..

Equatorial Guinea .. .. .. 0.0 .. .. .. .. ..

Eritrea .. .. .. (.) .. 7 .. .. ..

Estonia .. 1 1.2 43.1 31.9 624 3,531 .. 13.4

Diffusion of recent

innovations

Technology creation High- and Diffusion of old Human skills

Patents Receipts of medium- innovations Gross tertiary

Technology granted to royalties and Internet technology Telephones Electricity Mean years science

achievement residents license fees hosts exports (mainline and consumption of schooling enrolment

index (per million (US$ per 1,000 (per 1,000 (as % of total cellular, per (kilowatt-hours (age 15 and ratio

(TAI) people) people) people) goods exports) 1,000 people) per capita) above) (%)

TAI rank value 1998 a 1999 b 2000 1999 1999 1998 2000 1995–97 c
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Ethiopia .. .. .. (.) .. 3 22 .. 0.3

Fiji .. .. .. 0.9 .. 130 .. 8.3 ..

Gabon .. .. .. (.) 0.9 i 39 749 .. ..

Gambia .. 1 .. (.) .. 27 .. 2.3 ..

Georgia .. 67 .. 0.4 .. 142 1,257 .. 20.2

Guatemala .. (.) .. 0.5 16.0 86 322 3.5 ..

Guinea .. .. .. (.) .. 9 .. .. 0.4

Guinea-Bissau .. .. .. (.) .. .. .. 0.8 ..

Guyana .. .. .. 0.1 .. 78 .. 6.3 2.7

Haiti .. .. .. 0.0 3.2 i 12 33 2.8 ..

Iceland .. 15 .. 232.4 9.8 1,297 20,150 8.8 7.4

Jordan .. .. .. 0.2 .. 105 1,205 6.9 ..

Kazakhstan .. 55 .. 0.6 15.0 111 2,399 .. 13.7

Kuwait .. .. .. 4.4 6.8 398 13,800 6.2 4.4

Kyrgyzstan .. 14 .. 1.1 10.9 77 1,431 .. 3.3 f

Lao People’s Dem. Rep. .. .. .. 0.0 .. 8 .. .. ..

Latvia .. 71 4.3 13.4 12.4 412 1,879 .. 9.5

Lebanon .. .. .. 2.3 .. .. 1,820 .. 4.5

Lesotho .. .. 6.5 0.1 .. .. .. 4.2 0.3

Libyan Arab Jamahiriya .. .. .. (.) 1.8 i .. 3,677 .. ..

Lithuania .. 27 (.) 7.5 29.2 401 1,909 .. 11.7

Luxembourg .. 202 272.6 49.5 34.0 1,211 12,400 .. ..

Macedonia, TFYR .. 19 1.1 1.9 23.8 i 258 .. .. 7.6

Madagascar .. .. (.) i 0.1 3.0 .. .. .. 0.4

Malawi .. .. .. 0.0 .. 6 .. 3.2 ..

Maldives .. .. 0.0 j 1.7 .. 90 .. .. ..

Mali .. .. .. (.) .. .. .. 0.9 ..

Malta .. 18 0.0 19.5 72.0 609 3,719 .. 3.9

Mauritania .. .. 0.0 i (.) .. 6 .. .. ..

Mauritius .. .. 0.0 5.2 4.3 312 .. 6.0 1.0

Moldova, Rep. of .. 42 (.) 0.7 6.2 131 689 .. 12.0

Mongolia .. 56 0.4 0.1 3.2 i 53 .. .. 4.2

Morocco .. 3 0.2 0.1 12.4 i 66 443 .. 3.2

Myanmar .. .. (.) 0.0 .. 6 64 2.8 2.3

Namibia .. .. 3.5 i 3.7 .. 82 .. .. 0.4

Niger .. .. .. (.) .. .. .. 1.0 ..

Nigeria .. .. .. (.) 0.4 .. 85 .. 1.8

Oman .. .. .. 1.4 13.2 139 2,828 .. 2.4

Papua New Guinea .. .. .. 0.1 .. 14 .. 2.9 ..

Qatar .. .. .. .. .. 406 13,912 .. ..

Russian Federation .. 131 0.3 3.5 16.0 220 3,937 .. 19.7 g

Rwanda .. .. 0.0 0.1 .. 3 .. 2.6 ..

Samoa (Western) .. .. .. 5.3 .. .. .. .. ..

Saudi Arabia .. (.) 0.0 0.3 5.2 i 170 4,692 .. 2.8

Sierra Leone .. .. .. 0.1 .. .. .. 2.4 ..

Suriname .. .. 0.0 i 0.0 1.0 i 213 .. .. ..

Swaziland .. .. 0.2 1.4 .. 45 .. 6.0 1.3

Switzerland .. 183 .. 82.7 63.6 1,109 6,981 10.5 10.3

Tajikistan .. 2 .. 0.1 .. 35 2,046 .. 4.7

Togo .. .. .. 0.1 0.4 12 .. 3.3 0.4

Diffusion of recent

innovations

Technology creation High- and Diffusion of old Human skills

Patents Receipts of medium- innovations Gross tertiary

Technology granted to royalties and Internet technology Telephones Electricity Mean years science

achievement residents license fees hosts exports (mainline and consumption of schooling enrolment

index (per million (US$ per 1,000 (per 1,000 (as % of total cellular, per (kilowatt-hours (age 15 and ratio

(TAI) people) people) people) goods exports) 1,000 people) per capita) above) (%)

TAI rank value 1998 a 1999 b 2000 1999 1999 1998 2000 1995–97 c
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Turkey .. (.) .. 2.5 26.7 384 1,353 5.3 4.7

Turkmenistan .. 10 .. 0.3 .. 83 859 .. ..

Uganda .. .. 0.0 j (.) 2.2 5 .. 3.5 0.3

Ukraine .. 84 .. 1.2 .. 203 2,350 .. ..

United Arab Emirates .. .. .. 20.9 .. 754 9,892 .. 3.2

Uzbekistan .. 25 .. (.) .. 68 1,618 .. ..

Venezuela .. .. 0.0 1.2 6.2 253 2,566 6.6 ..

Viet Nam .. .. .. (.) .. 31 232 .. ..

Yemen .. .. .. (.) .. 18 96 .. 0.2

Zambia .. (.) .. 0.2 .. 12 539 5.5 ..

a. For purposes of calculating the TAI a value of zero was used for countries for which no data were available.

b. For purposes of calculating the TAI a value of zero was used for non-OECD countries for which no data were available.

c. Data refer to the most recent year available during the period specified.

d. For purposes of calculating the TAI the weighted average value for OECD countries (901) was used.

e. For purposes of calculating the TAI the weighted average value for OECD countries (6,969) was used.

f. Data refer to the most recent year available during the period 1989–94.

g. Data are based on preliminary UNESCO estimates of the gross tertiary enrolment ratio.

h. Data are from national sources.

i. Data refer to 1998.

j. Data refer to 1997.

k. Data refer to the South African Customs Union, which comprises Botswana, Lesotho, Namibia, South Africa and Swaziland.

l. Data refer to medium-technology exports only.

Source: Column 1: calculated on the basis of data in columns 2–9; see technical note 2 for details; column 2: WIPO 2001a; column 3: unless otherwise noted, World Bank 2001h; column 4: ITU 2001a; col-
umn 5: calculated on the basis of data on exports from Lall 2001 and UN 2001a; column 6: ITU 2001b; column 7: World Bank 2001h; column 8: Barro and Lee 2000; column 9: calculated on the basis of

data on gross tertiary enrolment ratios and tertiary science enrolment from UNESCO 1998, 1999 and 2001a.

Diffusion of recent

innovations

Technology creation High- and Diffusion of old Human skills

Patents Receipts of medium- innovations Gross tertiary

Technology granted to royalties and Internet technology Telephones Electricity Mean years science

achievement residents license fees hosts exports (mainline and consumption of schooling enrolment

index (per million (US$ per 1,000 (per 1,000 (as % of total cellular, per (kilowatt-hours (age 15 and ratio

(TAI) people) people) people) goods exports) 1,000 people) per capita) above) (%)

TAI rank value 1998 a 1999 b 2000 1999 1999 1998 2000 1995–97 c
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High human development

1 Norway 7.2 8.2 11.6 11.9 1.6 49.9 3,664

2 Australia 10.2 10.3 10.4 10.9 1.8 45.7 3,357

3 Canada 9.1 10.3 11.0 11.6 1.7 50.7 2,719

4 Sweden 8.0 9.7 9.5 11.4 3.8 62.9 3,826

5 Belgium 8.8 8.2 8.9 9.3 1.6 64.8 2,272

6 United States 9.5 11.9 11.7 12.0 2.6 59.4 3,676

7 Iceland 6.6 7.4 8.1 8.8 .. 34.6 4,131

8 Netherlands 7.8 8.2 8.8 9.4 2.1 44.7 2,219

9 Japan 7.5 8.5 9.0 9.5 2.8 81.7 4,909

10 Finland 6.1 7.2 9.4 10.0 2.8 57.7 2,799

11 Switzerland 8.5 10.4 10.1 10.5 2.6 67.4 3,006

12 Luxembourg .. .. .. .. .. .. ..

13 France 5.7 6.7 7.0 7.9 2.3 48.7 2,659

14 United Kingdom 7.7 8.3 8.8 9.4 2.0 51.9 2,448

15 Denmark 8.8 9.0 9.6 9.7 2.0 49.8 3,259

16 Austria 7.4 7.3 7.8 8.4 1.5 49.0 1,627

17 Germany .. .. 9.9 10.2 2.4 61.4 2,831

18 Ireland 6.8 7.5 8.8 9.4 1.6 63.4 2,319

19 New Zealand 9.7 11.5 11.3 11.7 1.0 33.9 1,663

20 Italy 5.5 5.9 6.5 7.2 2.2 43.7 1,318

21 Spain 4.8 6.0 6.4 7.3 0.9 40.3 1,305

22 Israel 8.1 9.4 9.4 9.6 2.4 35.7 ..

23 Greece 5.4 7.0 8.0 8.7 0.5 20.2 773

24 Hong Kong, China (SAR) 6.3 8.0 9.2 9.4 .. 2.8 ..

25 Cyprus 5.2 6.5 8.7 9.2 .. 13.1 209

26 Singapore 5.1 5.5 6.0 7.1 1.1 62.5 2,318

27 Korea, Rep. of 4.9 7.9 9.9 10.8 2.8 84.0 2,193

28 Portugal 2.6 3.8 4.9 5.9 0.6 18.9 1,182

29 Slovenia .. .. 6.6 7.1 1.5 49.1 2,251

30 Malta .. .. .. .. .. .. ..

31 Barbados 9.7 6.8 7.9 8.7 .. .. ..

32 Brunei Darussalam 4.8 6.0 .. .. .. .. ..

33 Czech Republic .. .. 9.2 9.5 1.2 63.1 1,222

34 Argentina 6.2 7.0 8.1 8.8 0.4 11.3 660

35 Slovakia .. .. 8.9 9.3 1.1 60.4 1,866

36 Hungary 8.1 9.1 8.9 9.1 0.7 79.6 1,099

37 Uruguay 5.7 6.2 7.1 7.6 .. .. ..

38 Poland 7.9 8.8 9.5 9.8 0.8 31.8 1,358

39 Chile 5.7 6.4 7.0 7.6 0.7 15.2 445

40 Bahrain 2.8 3.6 5.0 6.1 .. .. ..

41 Costa Rica 3.9 5.2 5.6 6.1 0.2 .. 532

42 Bahamas .. .. .. .. .. .. ..

43 Kuwait 3.1 4.5 5.8 6.2 0.2 64.3 230

44 Estonia .. .. 9.0 .. 0.6 7.7 2,017

45 United Arab Emirates .. .. .. .. .. .. ..

46 Croatia .. .. 5.9 6.3 1.0 19.0 1,916

47 Lithuania .. .. 9.4 .. 0.7 .. 2,028

48 Qatar .. .. .. .. .. .. ..

Medium human development

49 Trinidad and Tobago 5.3 7.3 7.2 7.8 .. .. ..

50 Latvia .. .. 9.5 .. 0.4 20.5 1,049

A2.2 Investment
in technology
creation

Scientists and
Research and development engineers

(R&D) expenditures in R&D
Mean years of schooling As % of In business (per 100,000

(age 15 and above) GNP (as % of total) people)

HDI rank 1970 1980 1990 2000 1987–97 a 1987–97 a 1987–97 a
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A2.2 Investment
in technology
creation

51 Mexico 3.7 4.8 6.7 7.2 0.3 17.6 214

52 Panama 4.8 6.4 8.1 8.6 .. .. ..

53 Belarus .. .. .. .. 1.1 27.9 2,248

54 Belize .. .. .. .. .. .. ..

55 Russian Federation .. .. .. .. 0.9 15.5 3,587

56 Malaysia 3.9 5.1 6.0 6.8 0.2 8.3 93

57 Bulgaria 6.6 7.3 9.2 9.5 0.6 60.5 1,747

58 Romania 6.2 7.8 9.4 9.5 0.7 23.1 1,387

59 Libyan Arab Jamahiriya .. .. .. .. .. .. ..

60 Macedonia, TFYR .. .. .. .. .. 28.2 1,335

61 Venezuela 3.2 5.5 5.0 6.6 0.5 .. 209

62 Colombia 3.1 4.4 4.7 5.3 .. .. ..

63 Mauritius 4.2 5.2 5.6 6.0 0.4 2.4 361

64 Suriname .. .. .. .. .. .. ..

65 Lebanon .. .. .. .. .. .. ..

66 Thailand 4.1 4.4 5.6 6.5 0.1 12.2 103

67 Fiji 5.5 6.8 7.9 8.3 .. .. ..

68 Saudi Arabia .. .. .. .. .. .. ..

69 Brazil 3.3 3.1 4.0 4.9 0.8 40.0 168

70 Philippines 4.8 6.5 7.3 8.2 0.2 1.9 157

71 Oman .. .. .. .. .. .. ..

72 Armenia .. .. .. .. .. .. 1,485

73 Peru 4.6 6.1 6.2 7.6 .. 27.2 233

74 Ukraine .. .. .. .. .. 46.3 2,171

75 Kazakhstan .. .. 8.9 .. 0.3 1.0 ..

76 Georgia .. .. .. .. .. .. ..

77 Maldives .. .. .. .. .. .. ..

78 Jamaica 3.2 4.1 4.7 5.3 .. .. ..

79 Azerbaijan .. .. .. .. 0.2 .. 2,791

80 Paraguay 4.2 5.1 6.1 6.2 .. .. ..

81 Sri Lanka 4.7 5.6 6.1 6.9 .. .. 191

82 Turkey 2.6 3.4 4.2 5.3 0.5 32.9 291

83 Turkmenistan .. .. .. .. .. .. ..

84 Ecuador 3.5 6.1 5.9 6.4 (.) .. 146

85 Albania .. .. .. .. .. .. ..

86 Dominican Republic 3.4 3.8 4.4 4.9 .. .. ..

87 China .. 4.8 5.9 6.4 0.7 .. 454

88 Jordan 3.3 4.3 6.0 6.9 0.3 .. 94

89 Tunisia 1.5 2.9 3.9 5.0 0.3 .. 125

90 Iran, Islamic Rep. of 1.6 2.8 4.0 5.3 0.5 .. 560

91 Cape Verde .. .. .. .. .. .. ..

92 Kyrgyzstan .. .. .. .. 0.2 24.8 584

93 Guyana 4.5 5.2 5.7 6.3 .. .. ..

94 South Africa 4.6 3.8 5.4 6.1 0.7 54.4 1,031

95 El Salvador 2.7 3.2 4.3 5.2 .. .. 20

96 Samoa (Western) 6.4 5.9 .. .. .. .. ..

97 Syrian Arab Republic 2.2 3.7 5.1 5.8 0.2 .. 30

98 Moldova, Rep. of .. .. 9.2 .. 0.9 51.4 330

99 Uzbekistan .. .. .. .. .. .. 1,763

100 Algeria 1.6 2.7 4.3 5.4 .. .. ..

Scientists and
Research and development engineers

(R&D) expenditures in R&D
Mean years of schooling As % of In business (per 100,000

(age 15 and above) GNP (as % of total) people)

HDI rank 1970 1980 1990 2000 1987–97 a 1987–97 a 1987–97 a
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A2.2 Investment
in technology
creation

101 Viet Nam .. .. 3.8 .. .. .. ..

102 Indonesia 2.9 3.7 4.0 5.0 0.1 76.4 182

103 Tajikistan .. .. 9.8 .. .. .. 666

104 Bolivia 4.8 4.6 5.0 5.6 0.5 .. 172

105 Egypt .. 2.3 4.3 5.5 0.2 .. 459

106 Nicaragua 2.9 3.2 3.7 4.6 .. .. 204

107 Honduras 2.2 2.8 4.2 4.8 .. .. ..

108 Guatemala 1.7 2.7 3.0 3.5 0.2 0.5 104

109 Gabon .. .. .. .. .. .. 234

110 Equatorial Guinea .. .. .. .. .. .. ..

111 Namibia .. .. .. .. .. .. ..

112 Morocco .. .. .. .. .. .. ..

113 Swaziland 2.5 3.9 5.3 6.0 .. .. ..

114 Botswana 2.0 3.1 5.3 6.3 .. .. ..

115 India 2.3 3.3 4.1 5.1 0.7 24.0 149

116 Mongolia .. .. .. .. .. .. 910

117 Zimbabwe 2.0 2.1 5.0 5.4 .. .. ..

118 Myanmar 1.4 1.6 2.5 2.8 .. .. ..

119 Ghana 3.3 3.4 3.6 3.9 .. .. ..

120 Lesotho 3.4 3.8 3.9 4.2 .. .. ..

121 Cambodia .. .. .. .. .. .. ..

122 Papua New Guinea 1.1 1.7 2.3 2.9 .. .. ..

123 Kenya 2.2 3.4 3.7 4.2 .. .. ..

124 Comoros .. .. .. .. .. .. ..

125 Cameroon 1.9 2.4 3.1 3.5 .. .. ..

126 Congo .. .. 5.1 5.1 .. 25.5 ..

Low human development

127 Pakistan 1.5 2.1 4.2 3.9 0.9 .. 72

128 Togo 0.8 2.3 2.9 3.3 0.5 .. 98

129 Nepal 0.2 0.9 1.6 2.4 .. .. ..

130 Bhutan .. .. .. .. .. .. ..

131 Lao People’s Dem. Rep. .. .. .. .. .. .. ..

132 Bangladesh 0.9 1.9 2.2 2.6 (.) .. 52

133 Yemen .. 0.3 1.5 .. .. .. ..

134 Haiti 1.2 1.9 2.9 2.8 .. .. ..

135 Madagascar .. .. .. .. 0.2 .. 12

136 Nigeria .. .. .. .. 0.1 .. 15

137 Djibouti .. .. .. .. .. .. ..

138 Sudan 0.6 1.1 1.6 2.1 .. .. ..

139 Mauritania .. .. 2.4 .. .. .. ..

140 Tanzania, U. Rep. of 2.8 2.7 2.8 2.7 .. .. ..

141 Uganda 1.4 1.8 3.3 3.5 0.6 2.2 21

142 Congo, Dem. Rep. of the 1.2 2.0 2.8 3.0 .. .. ..

143 Zambia 2.8 3.9 4.2 5.5 .. .. ..

144 Côte d’Ivoire .. .. .. .. .. .. ..

145 Senegal 1.7 2.2 2.3 2.6 (.) .. 3

146 Angola .. .. .. .. .. .. ..

147 Benin 0.5 1.1 2.0 2.3 0.0 .. 176

148 Eritrea .. .. .. .. .. .. ..

149 Gambia .. 0.9 1.6 2.3 .. .. ..

150 Guinea .. .. .. .. .. .. ..

Scientists and
Research and development engineers

(R&D) expenditures in R&D
Mean years of schooling As % of In business (per 100,000

(age 15 and above) GNP (as % of total) people)

HDI rank 1970 1980 1990 2000 1987–97 a 1987–97 a 1987–97 a
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in technology
creation

151 Malawi 1.9 2.7 2.7 3.2 .. .. ..

152 Rwanda 1.1 1.7 2.1 2.6 (.) .. 35

153 Mali 0.3 0.5 0.7 0.9 .. .. ..

154 Central African Republic 0.8 1.3 2.4 2.5 .. .. 56

155 Chad .. .. .. .. .. .. ..

156 Guinea-Bissau .. 0.3 0.7 0.8 .. .. ..

157 Mozambique 0.6 0.8 0.9 1.1 .. .. ..

158 Ethiopia .. .. .. .. .. .. ..

159 Burkina Faso .. .. .. .. 0.2 .. 17

160 Burundi .. .. 1.4 .. 0.3 .. 33

161 Niger 0.3 0.6 0.8 1.0 .. .. ..

162 Sierra Leone 0.9 1.6 2.1 2.4 .. .. ..

Developing countries .. 3.9 4.9 .. .. .. ..

Least developed countries .. .. .. .. .. .. ..

Arab States .. .. .. .. .. .. ..

East Asia and the Pacific .. 4.7 5.7 .. 1.3 .. ..

Latin America and the Caribbean 3.8 4.4 5.3 6.1 0.6 .. ..

South Asia 2.1 3.0 3.9 4.7 0.6 .. 152

Sub-Saharan Africa .. .. .. .. .. .. ..

Eastern Europe and the CIS .. .. .. .. 0.9 .. 2,437

OECD 7.3 8.6 9.1 9.6 2.3 .. 2,585

High-income OECD 7.7 9.2 9.5 10.0 2.4 .. 3,141

High human development 7.6 8.9 9.4 9.9 2.3 .. 2,827

Medium human development .. 4.1 5.1 .. 0.6 .. ..

Low human development .. 1.8 2.8 .. .. .. ..

High income 7.7 9.1 9.5 10.0 2.4 .. 3,127

Middle income .. 4.8 5.9 .. 1.0 .. 687

Low income .. .. .. .. 0.9 .. ..

World .. 5.2 6.0 .. 2.2 .. 959

a. Data refer to the most recent year available during the period specified.

Source: Columns 1–4: Barro and Lee 2000; columns 5 and 7: World Bank 2001h, based on data from UNESCO; column 6: UNESCO 1999.

Scientists and
Research and development engineers

(R&D) expenditures in R&D
Mean years of schooling As % of In business (per 100,000

(age 15 and above) GNP (as % of total) people)

HDI rank 1970 1980 1990 2000 1987–97 a 1987–97 a 1987–97 a
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A2.3 Diffusion of
technology
Agriculture and
manufacturing

Fertilizer consumption Tractors in use Low-technology Medium-technology High-technology

(kg per hectare of arable and (per hectare of arable and exports exports exports

permanently cropped land) permanently cropped land) (as % of total goods exports) (as % of total goods exports) (as % of total goods exports)

HDI rank 1970 1998 1970 1998 1980 1999 1980 1999 1980 1999

High human development

1 Norway 244.3 225.8 110.6 163.0 5 4 18 14 3 5

2 Australia 23.2 39.1 7.8 5.8 4 5 7 11 2 5

3 Canada 18.4 58.0 13.6 15.6 5 9 25 38 6 11

4 Sweden 164.6 100.6 59.0 59.3 16 12 39 34 11 26

5 Belgium 511.2 a 365.4 a 97.8 a 127.5 a 20 a 15 30 a 37 6 a 11

6 United States 81.6 110.5 27.7 26.8 .. 10 .. 34 .. 32

7 Iceland 3,335.4 3,100.0 1,411.7 1,753.2 5 2 3 8 (.) 2

8 Netherlands 749.3 494.2 156.0 164.7 11 12 22 25 9 26

9 Japan 337.2 289.5 48.0 450.6 16 8 59 51 14 30

10 Finland 188.8 140.6 60.2 89.7 19 9 21 24 4 27

11 Switzerland 383.1 749.4 189.6 255.1 16 15 40 38 16 26

12 Luxembourg .. .. .. .. .. 37 .. 24 .. 10

13 France 243.5 247.5 64.4 65.1 17 14 36 37 11 22

14 United Kingdom 263.1 330.4 62.1 79.3 12 11 33 33 15 29

15 Denmark 223.4 169.8 65.3 59.0 16 19 24 22 9 19

16 Austria 242.6 170.4 148.1 238.3 29 23 34 38 8 12

17 Germany 384.4 242.7 121.5 88.6 16 b 13 48 b 46 12 b 18

18 Ireland 306.7 519.9 61.1 123.3 15 10 17 12 12 42

19 New Zealand 128.1 201.7 27.6 23.2 8 8 4 10 1 5

20 Italy 89.6 157.9 41.2 133.7 32 30 37 40 8 11

21 Spain 59.3 110.4 12.7 44.1 23 16 31 43 5 10

22 Israel 140.1 277.1 40.0 56.1 .. 12 .. 16 .. 29

23 Greece 86.1 123.3 15.8 61.2 26 26 12 13 1 5

24 Hong Kong, China (SAR) .. .. .. .. 63 56 22 10 9 24

25 Cyprus 120.9 143.0 27.2 118.9 32 24 12 11 2 12

26 Singapore 250.0 2,350.0 1.7 65.0 8 7 18 17 14 58

27 Korea, Rep. of 245.0 457.6 (.) 82.7 47 18 25 34 10 33

28 Portugal 41.8 96.1 10.4 60.1 35 36 16 34 8 7

29 Slovenia .. 268.7 .. 367.5 .. 28 .. 38 .. 12

30 Malta 45.6 90.9 10.2 45.1 .. 19 .. 11 .. 61

31 Barbados 335.3 176.5 24.4 34.4 28 16 9 22 13 9

32 Brunei Darussalam .. .. 0.6 10.3 .. .. .. .. .. ..

33 Czech Republic .. 90.3 .. 25.5 .. 26 .. 40 .. 12

34 Argentina 3.3 29.8 6.5 10.3 9 9 9 16 2 3

35 Slovakia .. 66.3 .. 15.6 .. 24 .. 42 .. 7

36 Hungary 149.7 90.3 12.1 18.3 24 17 11 40 26 24

37 Uruguay 48.5 102.0 20.7 25.2 .. 24 .. 12 .. 2

38 Poland 167.8 113.2 14.7 91.1 18 31 36 28 10 8

39 Chile 31.6 194.6 8.3 23.5 .. 3 .. 5 .. 1

40 Bahrain .. 100.0 .. 2.0 .. 4 c .. 5 c .. (.) c

41 Costa Rica 100.1 391.9 10.3 13.9 .. 13 .. 8 .. 44

42 Bahamas 133.3 30.0 5.9 11.0 .. .. .. .. .. ..

43 Kuwait .. 300.0 9.0 11.7 .. 1 .. 6 .. (.)

44 Estonia .. 28.5 .. 44.9 .. 26 .. 15 .. 17

45 United Arab Emirates .. 390.1 11.7 3.4 .. .. .. .. .. ..

46 Croatia .. 127.7 .. 1.7 .. 27 .. 33 .. 8

47 Lithuania .. 46.5 .. 28.2 .. 30 .. 22 .. 7

48 Qatar .. 58.8 25.0 4.4 .. .. .. .. .. ..

Medium human development

49 Trinidad and Tobago 88.0 86.9 18.5 22.1 1 11 1 13 (.) 1

50 Latvia .. 23.8 .. 28.5 .. 32 .. 6 .. 6
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A2.3 Diffusion of
technology
Agriculture and
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51 Mexico 23.2 62.5 3.9 6.3 .. 16 .. 39 .. 28

52 Panama 38.7 49.2 4.4 7.6 .. 9 .. 3 .. 2

53 Belarus .. 145.0 .. 15.2 .. 22 .. 42 .. 5

54 Belize 73.3 52.8 12.7 12.9 .. 12 .. (.) .. ..

55 Russian Federation .. 8.5 .. 6.7 .. 6 .. 13 .. 3

56 Malaysia 43.6 184.9 1.0 5.7 3 9 4 16 10 52

57 Bulgaria 141.1 37.5 11.8 5.5 .. 23 c .. 24 c .. 6 c

58 Romania 56.5 36.5 10.2 16.8 .. 48 .. 21 .. 4

59 Libyan Arab Jamahiriya 6.2 23.8 1.9 16.1 .. 2 c .. 2 c .. (.) c

60 Macedonia, TFYR .. 69.3 .. 85.0 .. 40 c .. 21 c .. 3 c

61 Venezuela 17.0 69.6 5.5 14.0 .. 3 .. 6 .. (.)

62 Colombia 28.7 152.4 4.5 5.1 10 11 4 11 1 2

63 Mauritius 209.5 312.3 2.7 3.5 21 67 2 3 3 1

64 Suriname 56.3 82.1 24.2 19.9 .. (.) c .. 1 c .. (.) c

65 Lebanon 135.4 196.4 7.7 18.2 .. .. .. .. .. ..

66 Thailand 5.9 81.5 0.5 10.8 11 19 9 19 1 30

67 Fiji 40.7 77.2 15.1 24.6 (.) .. (.) .. .. ..

68 Saudi Arabia 3.3 84.1 0.4 2.5 (.) 1 c (.) 5 c (.) (.) c

69 Brazil 29.5 88.0 4.9 12.4 .. 12 .. 24 .. 9

70 Philippines 26.9 62.8 0.9 1.2 12 7 3 7 1 26

71 Oman .. 95.2 0.9 2.4 .. 3 .. 11 .. 2

72 Armenia .. .. .. 31.3 .. 9 .. 8 .. 4

73 Peru 30.0 45.7 3.9 3.2 11 12 3 2 1 1

74 Ukraine .. 15.4 .. 10.3 .. .. .. .. .. ..

75 Kazakhstan .. 1.5 .. 2.1 .. 5 .. 12 .. 3

76 Georgia .. 32.7 .. 15.5 .. .. .. .. .. ..

77 Maldives .. .. .. .. .. .. .. .. .. ..

78 Jamaica 87.3 85.6 7.0 11.2 3 18 c 2 1 c (.) (.) c

79 Azerbaijan .. 12.2 .. 17.1 .. 2 .. 5 .. 1

80 Paraguay 9.8 26.9 5.2 7.2 .. 9 .. 1 .. 1

81 Sri Lanka 55.5 123.4 7.1 3.9 12 64 1 2 (.) 3

82 Turkey 15.7 80.9 3.8 32.4 .. 47 .. 20 .. 7

83 Turkmenistan .. 89.1 .. 29.5 .. .. .. .. .. ..

84 Ecuador 13.3 57.5 1.2 3.0 1 3 1 2 (.) 1

85 Albania 73.6 35.8 10.0 11.7 .. 61 c .. 2 c .. 2 c

86 Dominican Republic 33.4 61.6 1.7 1.5 .. 2 c .. 5 c .. (.) c

87 China 43.0 258.8 1.2 5.2 .. 44 .. 18 .. 21

88 Jordan 8.7 60.1 8.8 12.3 .. .. .. .. .. ..

89 Tunisia 7.6 24.7 4.7 7.2 20 52 10 16 (.) 3

90 Iran, Islamic Rep. of 6.0 66.6 1.3 12.1 .. 5 .. 2 .. (.)

91 Cape Verde .. .. 0.1 0.4 3 .. 2 .. (.) ..

92 Kyrgyzstan .. 39.7 .. 13.3 .. 5 .. 7 .. 4

93 Guyana 27.0 32.7 9.0 7.3 .. .. .. .. .. ..

94 South Africa 42.2 49.7 11.8 5.6 4 d 11 d 5 d 26 d (.) d 4 d

95 El Salvador 104.0 102.0 4.0 4.2 .. 28 .. 13 .. 6

96 Samoa (Western) .. .. 0.1 0.6 1 .. 1 .. .. ..

97 Syrian Arab Republic 6.8 60.0 1.5 17.0 4 6 2 1 (.) (.)

98 Moldova, Rep. of .. 55.5 .. 20.2 .. 20 .. 4 .. 2

99 Uzbekistan .. 177.2 .. 35.1 .. .. .. .. .. ..

100 Algeria 16.3 11.7 5.9 11.4 (.) (.) (.) 1 (.) (.)

Fertilizer consumption Tractors in use Low-technology Medium-technology High-technology

(kg per hectare of arable and (per hectare of arable and exports exports exports

permanently cropped land) permanently cropped land) (as % of total goods exports) (as % of total goods exports) (as % of total goods exports)

HDI rank 1970 1998 1970 1998 1980 1999 1980 1999 1980 1999
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A2.3 Diffusion of
technology
Agriculture and
manufacturing

101 Viet Nam 50.7 268.6 0.5 17.0 .. .. .. .. .. ..

102 Indonesia 9.2 89.5 0.3 2.3 1 23 (.) 11 1 7

103 Tajikistan .. 65.4 .. 33.7 .. .. .. .. .. ..

104 Bolivia 0.9 3.4 1.3 2.6 1 10 1 5 (.) 21

105 Egypt 131.2 337.2 6.1 27.3 .. 24 .. 7 .. 2

106 Nicaragua 21.5 19.2 0.4 1.0 .. 3 .. 3 .. (.)

107 Honduras 15.6 68.4 1.1 2.5 .. 11 .. 7 .. 1

108 Guatemala 29.8 116.7 2.0 2.3 .. 14 .. 12 .. 4

109 Gabon .. 0.8 2.7 3.0 .. (.) c .. (.) c .. 1 c

110 Equatorial Guinea 8.4 .. 0.3 0.4 .. .. .. .. .. ..

111 Namibia .. .. 3.1 3.8 .. .. .. .. .. ..

112 Morocco 11.7 35.1 1.4 4.3 11 22 c 3 12 c (.) (.) c

113 Swaziland 39.6 30.6 7.6 16.2 .. .. .. .. .. ..

114 Botswana 4.2 12.1 4.0 17.3 .. .. .. .. .. ..

115 India 13.7 99.1 0.6 9.1 33 38 c 10 11 c 3 5 c

116 Mongolia 2.2 3.8 7.4 5.3 .. 7 c .. 3 c .. (.) c

117 Zimbabwe 43.7 52.1 6.2 6.9 .. 11 .. 11 .. 1

118 Myanmar 2.1 16.9 0.5 0.8 .. .. .. .. .. ..

119 Ghana 1.0 2.9 0.8 0.7 .. 7 .. 2 .. 2

120 Lesotho 1.0 18.5 1.0 6.2 .. .. .. .. .. ..

121 Cambodia 1.2 3.3 0.4 0.3 .. .. .. .. .. ..

122 Papua New Guinea 4.3 22.4 2.9 1.7 .. .. .. .. .. ..

123 Kenya 12.5 28.2 1.8 3.2 4 10 2 6 1 2

124 Comoros .. 2.5 .. .. .. .. .. .. .. ..

125 Cameroon 3.4 5.5 (.) 0.1 1 3 c 1 2 c (.) 1 c

126 Congo 48.3 22.9 4.2 3.2 (.) .. (.) .. (.) ..

Low human development

127 Pakistan 14.6 111.7 1.1 14.5 .. 76 .. 7 .. 1

128 Togo 0.2 7.5 (.) (.) 2 5 2 (.) (.) (.)

129 Nepal 2.7 40.9 0.4 1.5 .. 74 c .. 2 c .. (.) c

130 Bhutan .. 0.6 .. .. .. .. .. .. .. ..

131 Lao People’s Dem. Rep. 0.3 11.9 0.4 1.0 .. .. .. .. .. ..

132 Bangladesh 15.7 140.5 0.2 0.6 64 87 c 2 3 c (.) (.) c

133 Yemen 0.1 13.5 1.2 3.6 10 e .. 32 e .. 2 e ..

134 Haiti 0.4 8.9 0.2 0.2 .. 72 c .. (.) c .. 3 c

135 Madagascar 6.1 2.8 1.0 1.1 3 34 (.) 1 2 2

136 Nigeria 0.2 6.1 0.1 1.0 .. (.) .. (.) .. (.)

137 Djibouti .. .. .. .. .. .. .. .. .. ..

138 Sudan 2.8 2.2 0.4 0.6 .. 2 c .. (.) c .. (.) c

139 Mauritania 1.1 4.2 0.4 0.8 .. .. .. .. .. ..

140 Tanzania, U. Rep. of 5.1 6.0 5.8 1.6 .. 4 .. 5 .. 2

141 Uganda 1.4 0.3 0.3 0.7 .. 1 .. 2 .. (.)

142 Congo, Dem. Rep. of the 0.6 .. 0.1 0.3 .. .. .. .. .. ..

143 Zambia 7.3 7.6 0.6 1.1 .. .. .. .. .. ..

144 Côte d’Ivoire 6.4 15.4 0.4 0.5 .. .. .. .. .. ..

145 Senegal 3.4 11.8 0.1 0.2 3 8 9 22 2 7

146 Angola 3.3 1.5 2.1 2.9 (.) .. (.) .. .. ..

147 Benin 4.4 20.4 0.1 0.1 .. .. .. .. .. ..

148 Eritrea .. 13.0 .. 1.2 .. .. .. .. .. ..

149 Gambia 2.3 7.5 0.3 0.2 .. .. .. .. .. ..

150 Guinea 2.7 2.2 (.) 0.4 .. .. .. .. .. ..

Fertilizer consumption Tractors in use Low-technology Medium-technology High-technology

(kg per hectare of arable and (per hectare of arable and exports exports exports

permanently cropped land) permanently cropped land) (as % of total goods exports) (as % of total goods exports) (as % of total goods exports)

HDI rank 1970 1998 1970 1998 1980 1999 1980 1999 1980 1999
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A2.3 Diffusion of
technology
Agriculture and
manufacturing

151 Malawi 8.5 25.1 0.7 0.7 6 .. (.) .. (.) ..

152 Rwanda 0.3 0.3 0.1 0.1 .. .. .. .. .. ..

153 Mali 3.1 11.3 0.3 0.6 1 .. (.) .. (.) ..

154 Central African Republic 1.2 0.3 (.) (.) (.) (.) c (.) 13 c (.) (.) c

155 Chad 0.7 4.7 (.) (.) .. .. .. .. .. ..

156 Guinea-Bissau .. 1.7 (.) 0.1 .. .. .. .. .. ..

157 Mozambique 2.2 1.5 1.4 1.7 .. 3 c .. 11 c .. 1 c

158 Ethiopia 0.4 15.5 0.2 0.3 (.) .. (.) .. .. ..

159 Burkina Faso 0.3 14.6 (.) 0.6 3 .. 2 .. 1 ..

160 Burundi 0.5 1.9 (.) 0.2 .. .. .. .. .. ..

161 Niger 0.1 0.2 (.) (.) 1 .. 1 .. (.) ..

162 Sierra Leone 5.7 5.6 0.3 0.2 .. .. .. .. .. ..

Developing countries 19.2 100.7 1.9 7.7 .. 20 .. 20 .. 25

Least developed countries 3.4 18.1 0.6 0.7 .. .. .. .. .. ..

Arab States 16.6 44.9 2.6 7.4 .. 10 .. 7 .. 1

East Asia and the Pacific 33.9 193.3 1.0 5.9 .. 24 .. 20 .. 33

Latin America and the Caribbean 21.8 71.3 5.1 9.7 .. 12 .. 26 .. 16

South Asia 13.6 98.6 0.7 9.5 .. 31 .. 3 .. 1

Sub-Saharan Africa 7.4 13.8 1.8 1.5 .. 8 .. 12 .. 2

Eastern Europe and the CIS .. .. .. .. .. 18 .. 26 .. 8

OECD 94.4 113.6 27.4 39.6 17 14 37 38 10 21

High-income OECD 99.8 118.3 31.4 40.6 16 13 37 38 10 20

High human development 97.1 114.6 28.7 40.2 17 13 36 37 10 22

Medium human development 24.4 118.1 2.2 8.7 .. 21 .. 19 .. 19

Low human development 4.5 28.8 0.5 2.6 .. .. .. .. .. ..

High income 99.8 118.5 31.4 40.6 17 13 36 37 10 21

Middle income 39.2 129.6 4.3 12.6 .. 21 .. 22 .. 20

Low income 9.9 65.6 0.6 5.4 .. 21 .. 7 .. 4

World 50.1 105.4 12.3 18.6 .. 15 .. 33 .. 22

a. Includes Luxembourg.

b. Data refer to the Federal Republic of Germany before unification.

c. Data refer to 1998.

d. Data refer to the South African Customs Union, which comprises Botswana, Lesotho, Namibia, South Africa and Swaziland.

e. Data refer to the former Yemen Arab Republic. 

Source: Columns 1–4: calculated on the basis of data on fertilizer consumption and land use from FAO 2000a; columns 5–10: calculated on the basis of data on exports from Lall 2000 and UN 2001a.

Fertilizer consumption Tractors in use Low-technology Medium-technology High-technology

(kg per hectare of arable and (per hectare of arable and exports exports exports

permanently cropped land) permanently cropped land) (as % of total goods exports) (as % of total goods exports) (as % of total goods exports)

HDI rank 1970 1998 1970 1998 1980 1999 1980 1999 1980 1999
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A2.4 Diffusion of
technology
Information and
communications

High human development

1 Norway 503 712 46 617 20.1 193.6 0.07 51 0 0

2 Australia 456 520 11 343 17.7 125.9 0.18 .. 0 0

3 Canada 565 655 22 227 17.5 108.0 .. .. 0 0

4 Sweden 681 665 54 583 18.6 125.8 .. .. 0 0

5 Belgium 393 502 4 314 3.5 58.9 0.16 77 2 ..

6 United States 545 682 21 312 21.1 179.1 .. .. 0 0

7 Iceland 510 677 39 619 31.3 232.4 0.10 188 0 0

8 Netherlands 464 606 5 435 12.2 136.0 0.13 77 1 0

9 Japan 441 558 7 449 2.3 49.0 0.06 91 0 0

10 Finland 534 552 52 651 42.2 200.2 0.12 93 0 0

11 Switzerland 574 699 18 411 12.9 82.7 0.10 80 1 0

12 Luxembourg 481 724 2 487 5.7 49.5 0.10 67 8 0

13 France 495 579 5 364 3.1 36.4 0.11 83 0 0

14 United Kingdom 441 575 19 463 8.4 57.4 0.17 .. 0 0

15 Denmark 567 685 29 495 11.4 114.3 0.09 86 0 0

16 Austria 418 472 10 514 7.1 84.2 0.16 84 4 0

17 Germany 441 588 4 286 6.3 41.2 0.10 .. (.) 0

18 Ireland 281 478 7 447 4.2 48.6 .. .. 1 ..

19 New Zealand 434 490 16 230 15.1 146.7 0.00 .. (.) 0

20 Italy 388 462 5 528 1.6 30.4 .. .. 1 0

21 Spain 316 418 1 312 1.8 21.0 0.11 221 7 (.)

22 Israel 343 459 3 459 5.4 43.2 .. .. 4 ..

23 Greece 389 528 0 311 0.8 16.4 0.08 .. 107 2

24 Hong Kong, China (SAR) 450 576 24 636 5.2 33.6 0.00 .. 1 0

25 Cyprus 428 545 5 190 0.6 16.9 0.03 .. 35 6

26 Singapore 349 482 17 419 7.4 72.3 0.02 .. (.) 0

27 Korea, Rep. of 310 438 2 500 0.8 4.8 0.06 94 (.) 0

28 Portugal 243 424 1 468 1.3 17.7 0.14 121 23 3

29 Slovenia 211 378 0 309 2.9 20.3 .. .. 36 3

30 Malta 360 512 0 97 0.2 19.5 0.20 453 57 2

31 Barbados 281 427 0 111 (.) 0.5 .. .. 11 3

32 Brunei Darussalam 136 246 7 205 0.5 8.0 .. .. 52 ..

33 Czech Republic 158 371 0 189 2.2 25.0 0.36 146 30 7

34 Argentina 93 201 (.) 121 0.2 8.7 .. .. 24 ..

35 Slovakia 135 308 0 171 0.6 10.2 0.35 .. 21 13

36 Hungary 96 371 (.) 162 1.6 21.6 0.30 111 59 8

37 Uruguay 134 271 0 95 0.2 19.6 0.24 266 29 0

38 Poland 86 263 0 102 0.6 11.4 0.15 339 62 ..

39 Chile 66 207 1 151 0.7 6.2 .. .. 24 ..

40 Bahrain 192 249 11 205 0.2 3.6 .. .. (.) ..

41 Costa Rica 101 204 0 35 0.6 4.1 0.05 24 16 9

42 Bahamas 274 369 8 53 5.1 .. .. .. .. ..

43 Kuwait 247 240 15 158 0.7 4.4 .. .. .. 0

44 Estonia 204 357 0 268 2.4 43.1 0.14 .. .. 27

45 United Arab Emirates 206 407 17 347 0.2 20.9 .. .. 1 (.)

46 Croatia 172 365 (.) 66 0.5 6.7 .. .. 39 ..

47 Lithuania 212 311 0 90 0.1 7.5 0.13 .. 55 20

48 Qatar 190 263 8 143 0.0 .. .. .. 1 ..

Medium human development 

49 Trinidad and Tobago 141 216 0 30 0.2 7.7 .. .. 1 8

50 Latvia 234 300 0 112 0.5 13.4 0.27 .. .. 8

Cost of a three-

Cellular mobile minute local call Waiting list for

Telephone mainlines subscribers Internet hosts Index mainlines

(per 1,000 people) (per 1,000 people) (per 1,000 people) PPP US$ (1990 = 100) (per 1,000 people)

HDI rank 1990 1999 1990 1999 1995 2000 1999 1999 1990 1999
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A2.4 Diffusion of
technology
Information and
communications

51 Mexico 65 112 1 79 0.2 9.2 0.22 86 13 ..

52 Panama 93 164 0 86 0.3 1.9 .. .. 6 ..

53 Belarus 153 257 0 2 (.) 0.3 0.06 .. .. 43

54 Belize 92 156 0 26 (.) 2.2 0.12 .. 14 ..

55 Russian Federation 140 210 0 9 0.2 3.5 0.09 .. 74 44

56 Malaysia 89 203 5 137 0.3 2.4 0.06 44 5 ..

57 Bulgaria 242 354 0 42 0.1 3.7 .. .. 67 40

58 Romania 102 167 0 61 0.1 2.7 .. .. 42 33

59 Libyan Arab Jamahiriya 48 .. 0 .. 0.0 (.) .. .. 54 15

60 Macedonia, TFYR 148 234 0 24 0.1 1.9 0.02 .. .. ..

61 Venezuela 82 109 (.) 143 0.1 1.2 .. .. 32 ..

62 Colombia 75 160 0 75 0.1 1.9 .. .. 14 ..

63 Mauritius 52 224 2 89 0.0 5.2 0.10 .. 52 25

64 Suriname 92 171 0 42 (.) 0.0 .. .. 23 88

65 Lebanon 118 .. 0 194 0.1 2.3 .. .. .. ..

66 Thailand 24 86 1 38 0.1 1.6 0.23 .. 18 7

67 Fiji 57 101 0 29 0.1 0.9 0.13 80 17 ..

68 Saudi Arabia 77 129 1 40 0.1 0.3 .. .. 8 ..

69 Brazil 65 149 (.) 89 0.2 7.2 .. .. 3 ..

70 Philippines 10 39 0 38 (.) 0.4 0.00 .. 9 ..

71 Oman 60 90 2 49 (.) 1.4 .. .. 3 ..

72 Armenia 157 155 0 2 (.) 0.9 0.49 .. .. 20

73 Peru 26 67 (.) 40 (.) 0.7 .. .. 17 1

74 Ukraine 136 199 0 4 (.) 1.2 .. .. 69 52

75 Kazakhstan 80 108 0 3 (.) 0.6 .. .. 45 11

76 Georgia 99 123 0 19 (.) 0.4 .. .. 53 19

77 Maldives 29 80 0 11 0.0 1.7 0.19 .. 4 2

78 Jamaica 45 199 0 56 0.1 0.4 .. .. 39 ..

79 Azerbaijan 86 95 0 23 (.) 0.1 .. .. .. 11

80 Paraguay 27 55 0 81 (.) 0.5 .. .. 2 ..

81 Sri Lanka 7 36 (.) 12 (.) 0.2 0.18 137 3 12

82 Turkey 121 265 1 119 0.2 2.5 .. .. 25 7

83 Turkmenistan 60 82 0 1 0.0 0.3 .. .. 24 13

84 Ecuador 48 91 0 31 0.1 0.3 0.03 351 15 ..

85 Albania 12 36 0 3 (.) 0.1 0.06 86 77 26

86 Dominican Republic 48 98 (.) 50 0.1 1.7 .. .. .. ..

87 China 6 86 (.) 34 (.) 0.1 0.06 .. 1 ..

88 Jordan 58 87 (.) 18 0.1 0.2 0.06 197 15 5

89 Tunisia 38 90 (.) 6 (.) (.) 0.07 27 15 9

90 Iran, Islamic Rep. of 40 125 0 7 (.) (.) 0.03 .. 9 18

91 Cape Verde 24 112 0 19 0.0 0.1 0.11 .. .. 14

92 Kyrgyzstan 72 76 0 1 0.0 1.1 .. .. 22 14

93 Guyana 20 75 0 3 0.0 0.1 0.02 35 29 88

94 South Africa 87 138 (.) 132 1.2 8.4 0.21 .. 3 ..

95 El Salvador 24 76 0 62 (.) 0.3 0.13 .. 14 ..

96 Samoa (Western) 26 .. 0 17 0.0 5.3 .. .. 6 ..

97 Syrian Arab Republic 40 102 0 (.) 0.0 0.0 0.02 35 124 179

98 Moldova, Rep. of 106 127 0 4 (.) 0.7 0.17 .. 49 27

99 Uzbekistan 69 67 0 2 (.) (.) .. .. 17 2

100 Algeria 32 52 (.) 2 (.) (.) .. .. 27 ..

Cost of a three-

Cellular mobile minute local call Waiting list for

Telephone mainlines subscribers Internet hosts Index mainlines

(per 1,000 people) (per 1,000 people) (per 1,000 people) PPP US$ (1990 = 100) (per 1,000 people)

HDI rank 1990 1999 1990 1999 1995 2000 1999 1999 1990 1999



62 HUMAN DEVELOPMENT REPORT 2001

A2.4 Diffusion of
technology
Information and
communications

101 Viet Nam 1 27 0 4 0.0 (.) 0.37 .. .. ..

102 Indonesia 6 29 (.) 11 (.) 0.2 0.08 44 2 ..

103 Tajikistan 45 35 0 (.) 0.0 0.1 0.03 .. .. ..

104 Bolivia 28 62 0 52 (.) 0.3 0.20 .. .. 1

105 Egypt 30 70 (.) 7 (.) 0.1 0.07 .. 22 19

106 Nicaragua 13 30 0 9 (.) 0.4 0.43 .. 7 22

107 Honduras 17 44 0 12 0.0 (.) 0.17 223 24 27

108 Guatemala 21 55 (.) 30 (.) 0.5 0.19 127 22 ..

109 Gabon 22 32 0 7 0.0 (.) .. .. 3 ..

110 Equatorial Guinea 4 .. 0 .. 0.0 0.0 .. .. .. ..

111 Namibia 39 64 0 18 (.) 3.7 0.16 .. .. 3

112 Morocco 16 53 (.) 13 (.) 0.1 0.22 .. 8 ..

113 Swaziland 17 31 0 14 (.) 1.4 0.17 83 10 ..

114 Botswana 21 75 0 75 (.) 2.7 .. .. 6 ..

115 India 6 27 0 2 (.) 0.1 0.09 45 2 4

116 Mongolia 32 39 0 13 0.0 0.1 0.08 .. 26 15

117 Zimbabwe 12 21 0 15 (.) 0.5 .. .. 6 ..

118 Myanmar 2 6 0 (.) 0.0 0.0 .. .. .. 2

119 Ghana 3 8 0 4 (.) (.) 0.34 131 1 ..

120 Lesotho 7 .. 0 .. (.) 0.1 .. .. 5 ..

121 Cambodia (.) 3 0 8 0.0 (.) 0.15 .. .. ..

122 Papua New Guinea 8 13 0 2 0.0 0.1 .. .. .. ..

123 Kenya 8 10 0 1 (.) 0.2 0.14 .. 4 4

124 Comoros 8 10 0 0 0.0 0.1 0.62 .. 1 ..

125 Cameroon 3 .. 0 .. 0.0 (.) .. .. .. ..

126 Congo 7 .. 0 .. 0.0 (.) .. .. 1 ..

Low human development 

127 Pakistan 8 22 (.) 2 (.) 0.1 0.08 41 6 ..

128 Togo 3 8 0 4 0.0 0.1 0.40 60 1 4

129 Nepal 3 11 0 (.) (.) 0.1 0.08 31 4 12

130 Bhutan 4 18 0 0 0.0 2.1 .. .. .. ..

131 Lao People’s Dem. Rep. 2 7 0 2 0.0 0.0 .. .. .. ..

132 Bangladesh 2 3 0 1 0.0 0.0 0.14 65 1 1

133 Yemen 11 17 0 2 0.0 (.) 0.04 318 4 7

134 Haiti 7 9 0 3 0.0 0.0 .. .. .. ..

135 Madagascar 2 3 0 .. 0.0 0.1 0.25 91 .. (.)

136 Nigeria 3 .. 0 .. 0.0 (.) .. .. 3 ..

137 Djibouti 11 14 0 (.) 0.0 0.1 .. .. (.) 0

138 Sudan 3 9 0 (.) 0.0 0.0 0.10 .. .. 12

139 Mauritania 3 6 0 0 0.0 (.) 0.37 84 (.) 18

140 Tanzania, U. Rep. of 3 5 0 2 0.0 (.) 0.17 300 4 1

141 Uganda 2 3 0 3 (.) (.) 0.64 .. 1 (.)

142 Congo, Dem. Rep. of the 1 .. 0 .. 0.0 (.) .. .. .. ..

143 Zambia 9 9 0 3 (.) 0.2 0.11 111 7 1

144 Côte d’Ivoire 6 15 0 18 (.) 0.1 0.15 69 1 ..

145 Senegal 6 18 0 10 (.) 0.2 0.32 .. 1 3

146 Angola 8 8 0 2 0.0 (.) 0.20 .. .. 2

147 Benin 3 .. 0 .. 0.0 (.) .. .. .. ..

148 Eritrea .. 7 .. 0 0.0 (.) 0.12 .. .. 5

149 Gambia 7 23 0 4 0.0 (.) 1.34 484 6 13

150 Guinea 2 6 0 3 (.) (.) 0.40 125 .. ..

Cost of a three-

Cellular mobile minute local call Waiting list for

Telephone mainlines subscribers Internet hosts Index mainlines

(per 1,000 people) (per 1,000 people) (per 1,000 people) PPP US$ (1990 = 100) (per 1,000 people)

HDI rank 1990 1999 1990 1999 1995 2000 1999 1999 1990 1999
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A2.4 Diffusion of
technology
Information and
communications

151 Malawi 3 4 0 2 0.0 0.0 0.12 122 1 3

152 Rwanda 2 2 0 2 0.0 0.1 .. .. (.) 1

153 Mali 1 .. 0 .. 0.0 (.) .. .. .. ..

154 Central African Republic 2 3 0 .. 0.0 (.) .. .. .. ..

155 Chad 1 1 0 .. 0.0 (.) .. .. (.) ..

156 Guinea-Bissau 6 .. 0 .. 0.0 (.) .. .. .. ..

157 Mozambique 3 4 0 1 0.0 (.) .. .. 2 2

158 Ethiopia 3 3 0 (.) (.) (.) 0.15 47 2 4

159 Burkina Faso 2 4 0 (.) 0.0 (.) 0.37 .. .. ..

160 Burundi 2 3 0 (.) 0.0 0.0 .. .. (.) ..

161 Niger 1 .. 0 .. 0.0 (.) .. .. (.) ..

162 Sierra Leone 3 .. 0 .. 0.0 0.1 0.10 21 4 ..

Developing countries 22 69 (.) 34 0.1 1.0 .. .. .. ..

Least developed countries 3 5 0 1 (.) (.) .. .. .. ..

Arab States 34 69 (.) 17 (.) 0.4 .. .. .. ..

East Asia and the Pacific 17 85 (.) 45 0.1 0.6 .. .. .. ..

Latin America and the Caribbean 63 131 (.) 82 0.2 5.6 .. .. .. ..

South Asia 7 29 (.) 2 (.) 0.1 .. .. .. ..

Sub-Saharan Africa .. .. .. .. 0.1 0.6 .. .. .. ..

Eastern Europe and the CIS 125 205 (.) 35 0.3 4.7 .. .. .. ..

OECD 392 509 10 322 8.4 75.0 .. .. .. ..

High-income OECD 473 594 13 371 11.0 96.9 .. .. .. ..

High human development 416 542 11 347 9.0 80.5 .. .. .. ..

Medium human development 28 79 (.) 28 (.) 1.0 .. .. .. ..

Low human development 4 9 (.) 2 (.) (.) .. .. .. ..

High income 470 591 13 373 10.8 95.2 .. .. .. ..

Middle income 45 122 (.) 55 0.1 2.1 .. .. .. ..

Low income 11 27 (.) 3 (.) 0.1 .. .. .. ..

World 102 158 2 85 1.7 15.1 .. .. .. ..

Source: Columns 1–4, 9 and 10: ITU 2001b; columns 5 and 6: ITU 2001a; column 7: calculated on the basis of data on call costs from ITU 2001b and data on purchasing power parity conversion factors

from World Bank 2001h; column 8: calculated on the basis of data on call costs from ITU 2001b and data on GDP deflators and purchasing power parity conversion factors from World Bank 2001h.

Cost of a three-
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Telephone mainlines subscribers Internet hosts Index mainlines
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HDI rank 1990 1999 1990 1999 1995 2000 1999 1999 1990 1999



MANAGING THE RISKS OF TECHNOLOGICAL CHANGE 65

Every technological advance brings potential

benefits and risks, some of which are not easy

to predict. The benefits of technologies can be

far greater than what their creators foresaw.

When Guglielmo Marconi invented the radio in

1895, he intended it for two-way private com-

munication, not for broadcasting. Today the

transistor is heralded as one of the most signif-

icant inventions ever—but on its invention in

1947 foreseers could think of few uses beyond

developing better hearing aids for deaf people.

In the 1940s IBM thought that the market for

computers would never amount to more than

a few unit sales a year.

At the same time, the hidden costs of tech-

nologies can be devastating. Bovine spongi-

form encephalitis—mad cow disease—almost

certainly owes its origin and spread to cost-

cutting techniques used to make cattle feed.

Nuclear power, once believed to be a limitless

source of energy, came to be seen as a dan-

gerous threat to health and the environment

after the accidents at Three Mile Island

(United States) and Chernobyl (Ukraine).

Some harms are revealed quickly and removed.

Thalidomide, first marketed in 1957 to treat

morning sickness in pregnant women, resulted

in horrific birth defects in thousands of chil-

dren around the world and was banned by the

early 1960s. But other harms are hidden for

decades. Chlorofluorocarbons (CFCs),

invented in 1928, were widely used in refrig-

erators, aerosol cans and air conditioners.

Only in 1984—more than 50 years later—

came conclusive evidence of their connection

with the depletion of the ozone layer and in-

creased skin cancer for people in countries ex-

posed to more ultraviolet light. Still used in

many countries, CFCs are to be phased out by

2010.

Societies respond to these uncertainties by

seeking to maximize the benefits and minimize

the risks of technological change. Doing so is not

easy: managing such change can be complex and

politically controversial. Though the agricul-

tural technology of the green revolution more

than doubled cereal production in Asia be-

tween 1970 and 1995,1 the impacts on farm

workers’ income and on the environment are still

hotly debated.

As in previous eras of change, today’s tech-

nological transformations raise concerns about

their possible ecological, health and socio-

economic impacts. Genetically modified plants

are suspected of introducing new sources of al-

lergens, of creating “super weeds” and of harm-

ing species such as monarch butterflies.

Cutting-edge biotechnological research has

raised ethical concerns about the possibility of

human cloning and the easy manufacture of

devastating biological weapons. Information

and communications technology facilitates in-

ternational crime, supports drug trade networks

and assists the dissemination of child

pornography.

In the face of such concerns, why adopt

new technologies? For three reasons. 

• Potential benefits. As chapter 2 describes,

the possibilities for promoting human devel-

opment through today’s technological trans-

formations are tremendous in developing

countries. In some cases the expected benefits

are at least as great as the risks. 

• Costs of inertia versus costs of change.
New technologies often improve on the ones

they replace: the modern jet, for example, is

safer and faster than the propeller aeroplane.

Had the Luddites succeeded in prohibiting the

adoption of spinning jennies, Britain would

have forgone the productivity growth that al-

Managing the risks of technological change

CHAPTER 3

Every technological

advance brings potential

benefits and risks, some

of which are not easy 

to predict
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lowed employment and incomes to increase so

dramatically. 

• Means of managing risks. Many potential

harms can be managed and their likelihood re-

duced through systematic scientific research,

regulation and institutional capacity. When

these capacities are strong, countries are far

more able to ensure that technological change

becomes a positive force for development.

Yet out of these reasons for embracing

change comes a dilemma for many developing

countries: the potential benefits of change may

be great and the costs of inertia significant—but

the institutional and regulatory capacity needed

to manage the concurrent risks may be too de-

manding. The trade-offs of technological change

vary from country to country and use to use: so-

cieties expect different benefits, face different

risks and have widely varying capacities to han-

dle those risks safely.

From this perspective, most developing

countries are at a disadvantage in the face of

technological change because they lack the reg-

ulatory institutions needed to manage the risks

well. But there can be advantages to being tech-

nological followers. Unlike front-runners, fol-

lowers do not incur the first-mover risks of

using new technologies: they can instead observe

how those risks play out in other countries.

They can also learn from others in designing

their regulations and institutions. Moreover,

for some technologies they may be able to es-

tablish low-cost regulatory systems that build on,

or even rely on, the regulatory standards of

early adopters.

Societies ultimately face choices in the tim-

ing and extent of embracing technological

change. Given the importance of getting it right,

and the risks of getting it wrong, developing

countries need to build national policies, and

need international support, to create the ca-

pacity that will enable them to embrace new op-

portunities. But which criteria should be used

in adopting technologies, and whose voices

should be heard in the debate? How can coun-

tries develop systematic approaches to assessing

technological risks? What policies and prac-

tices—nationally and internationally—are

needed? These questions are the focus of this

chapter.

RISKY BUSINESS: ASSESSING POTENTIAL

COSTS AND BENEFITS

Some risks of technological change are rooted

in human behaviour and social organization.

Biotechnological research can be turned into

weapons if governments or terrorists choose

that path—hence the need for multilateral bans

against the creation of biological weapons and

for inspections to monitor compliance. Infor-

mation and communications technology could

lead to an invasion of privacy and an increase

in money laundering and in trade in arms and

drugs—hence the importance of domestic and

international regulation to block these harms.

Other risks are directly associated with tech-

nologies. Could the genes flowing from genet-

ically modified organisms into non-target

organisms endanger non-target populations? It

depends on how genetically modified organ-

isms interact with their environment. Could

using mobile telephones cause brain or eye can-

cer? It depends on how radiation from the

handset affects human tissue. Whether or not

these harms could possibly occur is a matter of

science—but if the possibilities are real, the ex-

tent to which they become risks depends on how

the technologies are put to use. Constructing

agricultural buffer zones around genetically

modified crops cuts the likelihood of gene flow

and super weeds; raising public awareness and

changing the design of mobile telephones reduce

the likelihood of cancer.

The first kind of risk has long been handled

through economic, social and political institu-

tions and policies that shape and regulate the way

technologies are used in and by societies. But

managing the second kind calls for sound sci-

ence and strong regulatory capacity as well.

And many concerns voiced about this technol-

ogy revolution, particularly biotechnology, are

focused on risks such as these—hence the grow-

ing attention worldwide to the role that science

and regulation must play in managing this era

of technological change.

Two potential harms are under scrutiny:

• Possible harms to human health. Tech-

nologies have long posed threats to human

health. Some pollute air and water: power plants

using fossil fuels produce sulphur dioxide, which

Societies expect different

benefits, face different

risks and have widely

varying capacities to

handle those risks safely
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in high concentrations can irritate the upper

respiratory tract. Others can introduce harmful

substances to the body through medicines, such

as thalidomide, or through the food chain. New

biotechnology applications in health care—

from vaccines and diagnostics to medicines and

gene therapy—could have unexpected side ef-

fects. With genetically modified foods, the two

main concerns are that the introduction of novel

genes could make a food toxic and that they

could introduce new allergens into foods, caus-

ing reactions in some people.

• Possible harms to the environment. Some

claim that genetically modified organisms could

destabilize ecosystems and reduce biodiversity

in three ways. First, transformed organisms

could displace existing species and change the

ecosystem. History shows the danger: six Eu-

ropean rabbits introduced in Australia in the

1850s soon multiplied into 100 million, de-

stroying habitats and native flora and fauna.

Today the rabbits cost Australian agricultural in-

dustries $370 million a year.2 The question is

whether genetically modified organisms could

overrun ecosystems in a similar way. Second,

gene flow among plants could transfer the novel

genes into related species, leading, for example,

to super weeds. Third, the novel genes could

have unintended harmful effects on non-target

species. Laboratory studies have shown that

the pollen of Bt corn, designed for pest control

against stemborers, can also kill monarch but-

terflies if enough is consumed.

Some of these risks are the same in every

country: potential harms to health from mo-

bile phones or to unborn children from thalido-

mide are no different for people in Malaysia

than in Morocco—though the ability to moni-

tor and handle them may vary considerably.

But other risks vary significantly: gene flow

from genetically modified corn would be more

likely to happen in an environment with many

corn-related wild species than in one without.

For this reason, the environmental risks of

biotechnology are often specific to individual

ecosystems and need to be assessed case by

case. Risks to human health are more common

across continents.

These risks deserve attention—but cannot

be the only consideration in shaping choices of

technologies: an approach to risk assessment that

looked only at potential harms would be flawed.

A full risk assessment needs to weigh the ex-

pected harms of a new technology against its ex-

pected benefits—and compare these to:

• The expected value of harms and benefits of

existing technologies that would be replaced.

• The expected value of harms and benefits

of alternative technologies that might be prefer-

able to new or existing technologies.

People make these assessments all the time,

often unconsciously, choosing the benefits of ac-

tivities such as travelling in cars and aeroplanes

over their potential dangers. Debates today,

however, sometimes proceed as if risks about

specific products can be isolated from the con-

text in which they occur.

Opponents of new technologies often ignore

the harms of the status quo. A study highlight-

ing the risk to monarch butterflies of transgenic

pest-resistant corn pollen received worldwide at-

tention, but lost in the protest was the fact that

such crops could reduce the need to spray pes-

ticides that can harm soil quality and human

health. Sustained exposure to pesticides can

cause sterility, skin lesions and headaches. One

study of potato farm workers using pesticides

in Ecuador found that chronic dermatitis was

twice as common among them as among other

people.3

Similarly, proponents of new technologies

often fail to consider alternatives. Nuclear power,

for example, should be weighed not just against

fossil fuels but also against third—possibly

preferable—alternatives such as solar power

and hydrogen fuel cells. And many people argue

that the use of genetically modified organisms

should be weighed against alternatives such as

organic farming, which in some situations could

be a more suitable choice.

But even when societies and communities

consider all sides, they may come to different de-

cisions because of the variety of risks and ben-

efits they face and their capacity to handle them.

European consumers who do not face food

shortages or nutritional deficiencies see few

benefits of genetically modified foods; they are

more concerned about possible health effects.

Undernourished farming communities in de-

veloping countries, however, are more likely to

A full risk assessment

needs to weigh the

expected harms of a new

technology against its

expected benefits



68 HUMAN DEVELOPMENT REPORT 2001

focus on the potential benefits of higher yields

with greater nutritional value; the risks of no

change may outweigh any concerns over health

effects. Choices may differ even between two de-

veloping countries that need the nutritional

benefits of genetically modified crops, as one

may be better able to handle the risks.

Conducting these debates in a global con-

text alters the issues that dominate and changes

the voices that shape decision-making.

SHAPING CHOICES: THE ROLE OF PUBLIC

OPINION

In democratic systems public opinions of risk

trade-offs are often key determinants of whether

a technology is promoted or prohibited. Public

preferences matter, since it is ultimately indi-

viduals and communities that stand to gain from

change or to bear its costs. But views that dom-

inate the global debate can lead to decisions that

are not in the best interest of local communities.

DRIVING THE DEBATE: PUBLIC FEAR AND

COMMERCIAL INTERESTS

At least two factors have been important in

shaping debates.

Public trust in regulators. Poor manage-

ment of health and environmental crises in Eu-

rope has undermined confidence in public

health and environmental regulators. In the

United Kingdom mad cow disease has resulted

in the slaughter of millions of cattle and the

deaths of dozens of people from a related brain-

wasting disease.4 HIV-infected blood used in

transfusions infected more than 3,600 people in

France in the mid-1980s.5 In these and other

cases a lack of transparency about what was

known and delays in policy responses damaged

the reputations of regulators. This mistrust

spread to attitudes towards new technologies.

In a 1997 survey asking Europeans whom they

trusted most to tell the truth about genetically

modified crops, 26% named environmental or-

ganizations—while just 4% named public au-

thorities and 1% named industry.6

Claims from competing interests. Public

perceptions of risk can also be strongly influ-

enced by the claims and counter-claims of inter-

est groups, sometimes magnified through media

hype. Scientific evidence can be presented se-

lectively or distorted outright. This tactic is hardly

new: when coffee drinking in the 17th and 18th

centuries began to threaten vested economic and

political interests, fears about its health effects were

stirred up to protect them (box 3.1). Likewise

today, both supporters and opponents of tech-

nological change try to shape public perceptions. 

In the case of transgenic crops the com-

mercial lobby overstates the near-term gains to

poor people from the genetically modified or-

ganisms it develops. Meanwhile, the opposing

lobby overstates the risk of introducing them and

downplays the risk of worsening nutrition in

their absence. Some European farmers have

used public fear of the risk from genetically

modified organisms to protect domestic markets;

some political parties and non-governmental

organizations have exploited this public fear to

generate support and mobilize resources. Lan-

guage itself has become a political weapon.

“Miracle seeds” and “golden rice” exaggerate

the positive, while “traitor technologies”,

“Frankenfoods” and “genetic pollution” de-

liberately engender fear and anxiety.

Under these conditions objective, well-

informed debate is difficult. The opinions of

those most vociferous, rather than those who

stand to gain or lose the most, can drive

decision-making.

Views that dominate the

global debate can lead

to decisions not in the

best interest of local

communities

Many of the crops that dominate today’s global

market went through long periods of rejection

because of perceived risks. For example, cof-

fee, now the world’s second largest traded

commodity by value, has a history marked by

episodes of vilification and outright bans. In

London in 1674 the Women’s Petition Against

Coffee protested “the grand inconveniences

accruing to their sex from the excessive use of

the drying and enfeebling liquor”. Opposition

to coffee-houses often had a political foun-

dation—King Charles II of England tried to

ban them in 1675 because they were hotbeds

of revolution.

In 1679, when coffee was perceived to

be competing with wine in France, physi-

cians attacked the drink. One physician sug-

gested that coffee dried up brain fluids,

leading to exhaustion, impotence and paral-

ysis. In Germany, where coffee was equally

controversial, physicians claimed that it

caused female sterility and stillbirths. In

1732 Johann Sebastian Bach composed his

Kaffee-Kantate partly as an ode to coffee and

partly as a protest against the movement to

stop women from drinking it. Concerned

about the draining effect of green coffee

imports on Prussia’s wealth, in 1775 Fred-

erick the Great condemned the increase in

coffee consumption as “disgusting” and

urged his people to drink beer, like their an-

cestors. 

BOX 3.1 

Historical efforts to ban coffee

Source: Pendergrast 2000; Roast and Post Coffee Company 2001.
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GLOBALIZING PERCEPTIONS: FROM LOCAL

ROOTS TO GLOBAL REACH

Where it once took years to disseminate tech-

nological change worldwide, today a new soft-

ware package can be instantaneously introduced

to markets everywhere. Communication about

the perceived risks and benefits of new tech-

nologies is likewise global. Activists are organized

globally and principles of democratic gover-

nance have taken hold in the international arena,

opening policy debates to wider participation.

When highly mobilized and vociferous com-

munities promote their views and values world-

wide, the local roots of their preferences can end

up having global reach, influencing communi-

ties that may face very different trade-offs.

Debates on emerging technologies tend to

mirror the concerns of rich countries. The op-

position to yield-enhancing transgenic crops in

industrial countries with food surpluses could

block the development and transfer of those

crops to food-deficit countries. Electronic books

may not do much for workers in the world’s

major publishing houses, but they could be a

boon for education programmes in poor coun-

tries. For industrial countries, banning the use

of the chemical DDT (dichlorodiphenyl-

trichloroethane) may have been an easy trade-

off. But extending that ban to development

assistance programmes, despite DDT’s unique

value in malaria control, turned out to be an im-

position of one society’s trade-offs and values on

others’ needs and preferences (box 3.2).

Developing countries have distinct con-

cerns about and interests in the biotechnolog-

ical revolution. Some have feared that

biotechnology could displace their traditional

products, for example, by using tissue culture

to make low-cost laboratory-grown substitutes

for gum arabic and vanilla. Others have wanted

to use new tools to raise productivity, reduce

chronic malnutrition and convert their abundant

bio-resources into value added products. But the

dominant debate between Europe and the

United States over transgenic foods has focused

attention on issues of allergies and toxic health

effects.

It is not just public opinion that can have

global influence. Developing countries can come

under pressure from donor agencies, non-profit

foundations, multinational companies and in-

ternational organizations to adopt either pro-

hibitive or permissive policies, to fall in line

behind either Europe or the United States.

When European countries provide assistance in

designing biosafety legislation, for example,

they may model the legislation on the precau-

tionary standards set in Europe, even though that

might not be the preferred stance of the coun-

try receiving the assistance.

If developing countries are to make the best

possible informed choices on technological

change, the imbalance of voices and influences

needs to be rectified and their own choices

need to drive decision-making. As Nigeria’s

minister of agricultural and rural development

recently stated, “Agricultural biotechnology,

whereby seeds are enhanced to instill herbi-

cide tolerance or provide resistance to insects

and disease, holds great promise for

Africa.…We don’t want to be denied this tech-

nology because of a misguided notion that we

don’t understand the dangers of the future

consequences.”7

The imbalance of voices

and influences needs 

to be rectified

Conservationists have demonstrated to

Western governments that DDT is an irre-

mediable pollutant, causing every industrial

country to stop using it. Good: persistent

and extensive use of DDT as an agricul-

tural pesticide has substantial environmen-

tal consequences—bioaccumulated DDT

causes thinning of eggshells and reproduc-

tive failure in birds—and rich countries

have little to gain from its use. 

In developing countries, in contrast,

DDT is one of the few affordable and ef-

fective tools for tackling malaria and is used

in far smaller quantities, without such severe

environmental impacts. A malaria eradica-

tion campaign using DDT, launched in the

1950s and 1960s, had impressive early re-

sults. In less than 20 years Sri Lanka’s an-

nual burden of malaria fell from 2.8 million

cases and 7,300 deaths to 17 cases and no

deaths; similar reductions occurred in India

and Latin America. In contrast to rich coun-

tries, some malaria-prone developing coun-

tries have much to gain from the use of

DDT.

A treaty of the United Nations Envi-

ronment Programme signed in May 2001

bans the manufacture and use of DDT for

all purposes—but with an exception for

public health use because of its advantages

in fighting malaria. Yet despite this excep-

tion, some donor agencies and governments

will not fund its use. 

DDT could pose harms to health: it

may be a carcinogen, and it could interfere

with lactation, though neither of these harms

has been conclusively confirmed. But it is up

to developing countries to weigh these con-

siderations against the benefits of DDT as

often the only affordable, effective tool

against a disease that kills more than 1 mil-

lion people a year, mainly children in poor

areas of the tropics. In the absence of a bet-

ter alternative, at least 23 tropical countries

use DDT to fight malaria, yet they may be

prevented from continuing to do so. 

BOX 3.2

DDT and malaria: whose risk and whose choice?

Source: Attaran and others 2000. 
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TAKING PRECAUTIONS: DIFFERENT

COUNTRIES, DIFFERENT CHOICES

Every country must take a stance on risk

assessment. One much-discussed tool for de-

cision-making is the precautionary principle—

often interpreted as the rule that a country

can or should reject the products of new tech-

nologies when full scientific certainty that such

products will not cause harm is lacking. In

fact, the precautionary principle is a fairly new

concept with many different formulations, not

one clear, immutable principle with standing

in international law (box 3.3). A range of for-

mulations—from soft to strong—are used in

different circumstances because different tech-

nologies and situations require different de-

grees of precaution. At least six elements might

differ between soft and strong formulations:

• Consideration of benefits and risks in cur-
rent technology. Soft formulations guide reg-

ulatory action by considering not only the

harmful risks of technological change but also

the potential benefits, as well as the risks of

technology that would be removed. Strong for-

mulations, in contrast, often examine only the

direct risks of the new technology.

• Cost-effectiveness of prevention. Soft for-

mulations emphasize the need to balance the

costs of preventing potential environmental

harms associated with a new technology against

the costs of those harms. Strong formulations

often do not weigh the costs of prevention.

• Certainty of harm or certainty of safety.
Soft formulations state that the absence of cer-

tainty of harm does not prevent regulatory ac-

tion. Strong formulations often require certainty

of safety to avoid regulatory action, which in

complex and dynamic systems is often impos-

sible to achieve.

• Burden of proof. Soft formulations place

the burden of proof on those who claim that harm

will occur if a new technology is introduced.

Strong formulations may shift the burden of

proof to the producers and importers of a tech-

nology, requiring that they demonstrate its safety.

• Optional or obligatory action. Soft for-

mulations permit regulators to take action, while

strong formulations often require action.

• Locus of decision-making. Soft formula-

tions place authority in regulators, while strong

formulations may vest power in political leaders.

The precautionary principle is still evolving,

and its final character will be shaped by scien-

tific and political processes. Even individual for-

mulations are often vaguely worded—some say

deliberately—to permit multiple interpretations

for adaptation to local circumstances and dif-

ferent interests. When used to cover for dis-

criminatory practices in trade, the principle loses

its usefulness other than as a political ploy. Any

formulation of the principle that does not start

with well-established, knowledge-based risk as-

sessment and management will be reduced to a

rhetorical statement with little operational value.

Ultimately, countries will make different

choices—and for good reasons. They face dif-

ferent potential costs and benefits from new

technologies. Their citizens may have different

attitudes towards taking risks and vary widely

in their capacities to handle potential outcomes.

Developing countries are taking very different

stances towards genetically modified organisms

—from preventive to promotional—through

The precautionary

principle is still evolving

A variety of precautionary principles are in

use, ranging from soft to strong formula-

tions. A relatively soft formulation appears

in the 1992 Rio Declaration on Environ-

ment and Development, where it says that “to

protect the environment, the precautionary

approach shall be widely applied by states ac-

cording to their capability. Where there are

threats of serious or irreversible damage,

lack of full scientific certainty shall not be

used as a reason for postponing cost-effec-

tive measures to prevent environmental

degradation.” That is, regulators can take

cost-effective steps to prevent serious or ir-

reversible harm even when there is no cer-

tainty that such harm will occur.

A strong formulation is set out in the 1990

Third Ministerial Declaration on the North

Sea, which requires governments to “apply the

precautionary principle, that is to take action to

avoid potentially damaging impacts of [toxic]

substances . . . even where there is no scientific

evidence to prove a causal link between emis-

sions and effects.” This formulation requires

governments to take action without consider-

ing offsetting factors and without scientific ev-

idence of harm.

Between these two declarations lie a wide

range of positions. For example, the 2000

Cartagena Protocol on Biosafety states that

“lack of scientific certainty due to insuffi-

cient…knowledge regarding the extent of

the potential adverse effects of a living mod-

ified organism on the conservation and sus-

tainable use of biological diversity in the Party

of import, taking also into account risks to

human health, shall not prevent that Party

from taking a decision, as appropriate, with

regard to the import of the living modified or-

ganism in question…to avoid or minimize

such potential adverse effects.” This formu-

lation drops the requirement that prevention

be cost-effective and shifts the burden of

proof for safety onto exporting countries. At

the same time, refusing import is optional, not

obligatory, and countries can decide to accept

the risks on the basis of other factors that

they consider relevant, such as potential ben-

efits and the risks inherent in the technologies

that would be replaced.

BOX 3.3

“Use the precautionary principle!” But which one?

Source: UNEP 1992a; Matlon 2001; Juma 2001; Soule 2000; SEHN 2000.



Safe use of new

technologies is best

ensured by a systematic

approach to risk

assessment and

management

their policies on biosafety, food safety and con-

sumer choice, investment in public research

and trade (table 3.1).

BUILDING THE CAPACITY TO MANAGE RISK

Safe use of new technologies is best ensured by

creating a systematic approach to risk assessment

and management. This calls for clear regula-

tory policies and procedures—not just writing

legislation but implementing, enforcing and

monitoring its provisions. For the introduction

of genetically modified crops, every country

needs to create a biosafety system with clear

and coherent guidelines, skilled personnel to

guide decision-making, an adequate review

process and mechanisms for feedback from

farmers and consumers.

USING SCIENTIFIC INFORMATION: TURNING

UNCERTAINTY INTO RISK

In the absence of information, there is uncer-

tainty. Scientific research generates information

about the likely impacts of a new technology,

turning that uncertainty into risk—the estimated

probability that a certain harmful impact will

occur. With more and better information, risk can

be more accurately predicted and better managed.

When technologies are familiar in a given en-

vironment, information on their impact already

exists. The conventional breeding of new crop

varieties, for example, embodies techniques

that have been used for years, so its benefits and

potential harms are well known. So, when the

international centres of the Consultative Group

for International Agricultural Research (CGIAR)

plan research, they use impact analysis results

from similar research to guide projected

assessments.

But when a technology is genuinely new or

being introduced in a new environment, the re-

sulting uncertainty must be turned into informed

probability through research. The novelty of ge-

netically modified organisms has rightly moti-

vated extensive research for this reason (box 3.4).

ENSURING PUBLIC PARTICIPATION THROUGH

RISK COMMUNICATION

Recent debates on the commercialization of

agricultural biotechnology have underscored

the importance of public participation and ed-

ucation on its risks—because the public ulti-
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TABLE 3.1

Policy stances for genetically modified crops—the choices for developing countries

Policy area Promotional Permissive Precautionary Preventive

Biosafety No careful screening, only Case-by-case screening pri- Case-by-case screening for No careful case-by-case 
token screening or approval marily for demonstrated risk, scientific uncertainties owing screening; risk assumed 
based on approvals in other depending on the product’s to novelty of development because of development 
countries intended use process process 

Food safety and No regulatory distinction Distinction made on some Comprehensive labelling of all Sales of genetically modified 
consumer choice made between modified  food labels but not so as to  modified foods required and food banned, or warning 

and unmodified foods when require segregation of market enforced with segregated labels required that stigmatize 
testing or labelling for food channels market channels modified foods as unsafe
safety 

Investment in Treasury resources spent on Treasury resources spent on No significant treasury Neither treasury nor donor
public research development and local local adaptation of modified resources spent on modified funds spent on adapting or 

adaptation of modified crop crop technology but not on crop research or adaptation; developing modified crop
technology development of new donors allowed to finance technology

transgenes local adaptation of modified 
crops 

Trade Genetically modified  Imports of modified Imports of modified seeds Imports of genetically 
crops promoted to lower commodities limited in the and materials screened or modified seeds and plants 
commodity production costs same way as unmodified restrained separately and blocked; unmodified status 
and boost exports; no commodities in accordance more tightly than unmodified maintained in hopes of 
restrictions on imports of  with World Trade ones; labelling required for capturing export market 
modified seeds or  Organization standards imports of modified foods premiums
plant materials and commodities

Source: Paarlberg 2000. 
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mately produces and consumes the products

of new technology. A recent survey in Australia

highlights the need for better education: 49% of

respondents feel that the risks of agricultural

biotechnology outweigh its benefits, but 59%

could not name a specific risk.8

Risk communication—the exchange of in-

formation and opinions on risk between all stake-

holders in the risk management process—helps

to develop transparent, credible decision-making

and instil public confidence in policy decisions.

Many countries undertake risk communication

through public consultation, including France,

Norway, Spain, Sweden and the United States.

Some countries require labelling of genetically

modified products so that consumers can choose

whether to buy them—as in Australia, Brazil,

Japan and the United Kingdom. There is pressure

for other countries to follow suit. In the United

States, where there is no labelling, surveys show

that 80–90% of consumers want it.9

CREATING FLEXIBLE INSTITUTIONS AND

DIVERSE TECHNOLOGIES

If societies are to manage technology safely,

they need flexible and responsive institutions but

also a range of technology options for creating

alternative solutions—hence the need to invest

in building institutional and research capacity.

The former Soviet Union’s rigid depen-

dence on nuclear power highlighted the dangers

of inflexibility. In the 1980s the grid in Kiev re-

lied solely on nuclear power generated in Cher-

nobyl, so the reactor was generating unusually

high output in 1986 even while undergoing

tests. This overload, combined with errors made

during the tests, resulted in a fatal explosion. Be-

cause there were no alternative energy sources,

the Chernobyl station was reopened just six

months after the accident. Technological di-

versity and institutional flexibility would have

allowed other energy sources to be used—po-

tentially averting the initial accident and pre-

venting the need to reopen the power station

under such hazardous conditions.

In some cases vested economic interests in-

hibit the development of alternative technolo-

gies. The oil and gas industries, for example,

have traditionally viewed alternative energy and

transportation technologies as a threat. But in-

centives and regulations can overcome such ob-

stacles. For example, high gasoline prices and

new emission criteria in Europe have changed

the way cars are produced for that market, mak-

ing them increasingly efficient.

Few health or environmental risks from

the use of genetically modified crops in

agriculture have been observed. But many

of the much-needed long-term studies on

potential environmental risks have not

yet been done. What is the evidence so

far?

Health risks

Allergies. There is a worry that the intro-

duction of novel gene products with new

proteins will cause allergic responses. The

expression of Brazil nut protein in soy-

beans confirmed that genetic engineering

can lead to the expression of allergenic

proteins.

Toxicity. The possible introduction or

increase of toxic compounds might increase

toxicity. Further testing is needed—the po-

tential for human toxicity of novel proteins

produced in plants should be kept under

scrutiny.

Pleiotropic effects. Previously un-

known protein combinations may have un-

foreseen secondary effects in food plants.

While further monitoring is needed, no sig-

nificant secondary effects have been found

from commercially available transgenic

plants or products.

Antibiotic resistance. Concern has been

raised about antibiotic markers, such as

kanamycin, used in plant transformation.

These antibiotics are still used to treat in-

fections in humans, and increased exposure

to them might cause infections to become re-

sistant to antibiotics, rendering these med-

icines ineffective. While no definitive

evidence has been found that the use of an-

tibiotic markers harms humans, alternatives

are rapidly becoming available and are in-

creasingly useful for food crop development. 

Environmental risks

Unintended effects on non-target species.
Although laboratory studies have reported

damage to monarch butterfly larvae feeding

on pollen from Bt plants, as a specific case

of effects on non-target species, no studies

have shown an actual negative effect on

butterfly densities in the wild. Again, further

research is needed.

Effects of gene flow to close relatives.
Pollen dispersal can lead to gene flow, but

only trace amounts are dispersed more than

a few hundred feet. The transfer of con-

ventionally bred or transgenic resistance

traits to weedy relatives could worsen weed

problems, but such problems have not been

observed or adequately studied.

Increased weediness. Some new traits

introduced into crops—such as pest or

pathogen resistance—could cause trans-

genic crops to become problem weeds. This

could result in serious economic and eco-

logical harm to farm or wildlife habitats.

Development of pest resistance to
pest-protected plants. Insects, weeds and

microbes have the potential to overcome

most of the control options available to

farmers, with significant environmental im-

pacts. But management approaches can be

used to delay pest adaptations.

Concerns about virus-resistant crops.
Engineered plants containing virus resis-

tance may facilitate the creation of new

viral strains, introduce new transmission

characteristics or cause changes in sus-

ceptibility to other, but related, viruses.

Engineered plants are unlikely to present

problems different from those associated

with traditional breeding for virus

resistance.

Threats to biodiversity. Gene ex-

change could spread to wild relatives that are

rare or endangered—especially if the ex-

change happens in centres of crop diversity.

Scientists must increase their awareness of

these and other problems arising from po-

tential gene flow from genetically modified

crops. 

BOX 3.4

Miracle seeds or Frankenfoods? The evidence so far

Source: Cohen 2001, drawing on Altieri 2000; Royal Society of London, US National Academy of Sciences, Brazilian Academy

of Sciences, Chinese Academy of Sciences, Indian National Science Academy, Mexican Academy of Sciences and Third World

Academy of Sciences 2000; National Research Council 2000.
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CHALLENGES FACING DEVELOPING

COUNTRIES

Though all countries must find ways to deal

with the risks of technological change, devel-

oping countries face several specific chal-

lenges that can add to the costs, increase the

risks and reduce their ability to handle change

safely.

• Shortage of skilled personnel. Profes-

sional researchers and trained technicians are

essential for adapting new technologies for

local use. Yet even in developing countries

with more advanced capacity, such as Argentina

and Egypt, biosafety systems have nearly ex-

hausted available expertise. A shortage of

skilled personnel, from laboratory researchers

to extension service officers, can seriously con-

strain a country’s ability to create a strong reg-

ulatory system.

• Inadequate resources. The cost of estab-

lishing and maintaining a regulatory frame-

work can be a severe financial demand on poor

countries. In the United States three major,

well-funded agencies—the Department of Agri-

culture, Food and Drug Administration and

Environmental Protection Agency—are all in-

volved in the regulation of genetically modified

organisms. Even these institutions are appeal-

ing for budget increases to deal adequately

with the new challenges raised by biotechnol-

ogy. Research institutes in developing countries,

in stark contrast, survive on little funding and

are often financed largely by donor assistance—

a risky dependence if local sources of funding

are not also secured.

• Weak communications strategies.The ex-

tent of public awareness about genetically mod-

ified organisms varies among developing

countries, but in many there is no official com-

munications strategy for informing the public

about them and about how biosafety is being

handled. The typical difficulties of mounting ef-

fective public information campaigns are com-

pounded by high rates of illiteracy in some

countries and the lack of a tradition of public

empowerment and of consumer activists de-

manding information and asserting their right

to know. As a result, when media campaigns

raise fears and create public opposition to tech-

nological change, the institutions responsible for

managing biosafety often lack the plan and the

means to respond with an alternative

perspective.

• Inadequate feedback mechanisms. Tech-

nology is ultimately put to use not in laborato-

ries but in homes and schools, on farms and in

factories. A user’s ability to follow safety pro-

cedures determines whether the benefits of

technology can be reaped or will be lost. But

mechanisms for providing information to and

gathering feedback from users may not be well

developed. In the United States, where farmers

have multiple sources of support and advice

on safety procedures, a survey in 2000 found that

90% of farmers planting transgenic maize crops

believed they were following the correct safety

procedures—but only 71% of them actually

were.10 In developing countries such mecha-

nisms for providing information and gathering

feedback are typically weaker.

Such barriers are a critical bottleneck to

the use of biotechnology for the sake of devel-

opment. Kenya, for example, introduced fairly

tight biosafety legislation in 1998, with assistance

from the Dutch government. But far less assis-

tance in building the scientific and technical

capacity and infrastructure needed to imple-

ment those policies followed. Biosafety admin-

istrators working in such situations know they

will be criticized by non-governmental organi-

zations and the media if they fail to meet the high

standards set down on paper. As a result they

tend to move slowly and make as few decisions

as possible. In Kenya it took 18 months to ap-

prove the research use of transgenic sweet pota-

toes, despite the very low risks involved. To

enable developing countries to benefit from the

opportunities of new technology, these chal-

lenges need to be overcome through national

policies and global support.

NATIONAL STRATEGIES TO DEAL WITH THE

CHALLENGES OF RISK

Despite the challenges, developing countries

can create strategies for building the capacity to

manage risk that take advantage of their being

technology followers and make the most of re-

gional collaboration.

Several specific challenges

can add to the costs,

increase the risks and

reduce the ability to

handle change safely
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LEARN FROM TECHNOLOGY LEADERS

Developing countries can take advantage of

being technology followers by learning from the

experiences and best practices of first-movers.

Regulatory frameworks, for example, can be

based on those established by early adopters.

Argentina and Egypt drew up their guidelines for

ensuring the environmental safety of releases of

genetically modified organisms by examining

the regulatory documents of Australia, Canada,

the United States and others, then adapting them

to national agricultural conditions.

Developing countries can also establish low-

cost regulatory systems that build on, or even rely

on, the regulatory standards of early adopters.

Some industrial countries use mutual recogni-

tion agreements, accepting each other’s ap-

provals of products when they share common

standards. Such agreements can help facilitate

trade by eliminating redundant testing and

bringing new products to the marketplace more

quickly.11 The European Union and the United

States adopted this approach in 2001 for a va-

riety of products, such as medical devices and

telecommunications equipment. The arrange-

ment is expected to save industry and con-

sumers as much as $1 billion a year.12 Developing

countries could likewise take advantage of the

regulatory expertise and experience of other—

often industrial—countries. For example, the im-

pact of medicines on people’s health tends to

vary little from one country to another. This en-

ables developing countries to choose to accept

the regulatory approvals of medicines granted

in countries with much greater capacity to un-

dertake such reviews—such as the United States,

whose principal consumer protection agency, the

Food and Drug Administration, has an annual

budget exceeding $1 billion.

HARMONIZE STANDARDS THROUGH

REGIONAL COLLABORATION

One of the first steps in promoting trust in tech-

nology is to develop health and environmental

standards and harmonize those being developed

independently in different countries. Divergence

in safety norms between environmental and trade

rules threatens to create conflict in addressing the

safety of foods derived from biotechnology. Dif-

ferences in planting and regulating genetically

modified crops are already causing trade frictions.

Consistent approaches, where they are possible,

would reduce such conflicts, and harmoniza-

tion could make more information available to

the public and so promote accountability.

Regional cooperation in sharing knowledge,

best practices, research findings, biosafety ex-

pertise and regulatory approvals across similar

environments and ecosystems could achieve

major efficiencies—laying the information base

for regionally harmonized risk assessment and

management. The Association for Strengthen-

ing Agricultural Research in Eastern and Cen-

tral Africa (ASARECA) has begun to do just this,

enabling regional expertise to be pooled and

member countries with less regulatory capacity

to benefit from the more advanced scientific ca-

pabilities in the region. Given the informal

movement of plant materials across national

borders within the region, such coordinated re-

search and regulation will be critical to ensur-

ing the safe use of biotechnology.

DEVELOP NATIONAL SCIENTIFIC AND

EXTENSION CAPACITIES

It is crucial for countries to develop their adap-

tive or applied research capacities. For poor

countries, adaptive research is more relevant—

enabling them to borrow and adapt technologies

generated elsewhere. For countries with a

stronger scientific base, developing applied re-

search capacity may be possible—allowing them

to generate new technology for local conditions.

In either case the scientific capacity should be di-

rected towards improving understanding of the

potential risks associated with technology,

whether borrowed or “home grown”. The social

risk of marginalizing poor people from the ben-

efits of new technologies can be avoided by en-

suring that their participation is central to

field-level trials and dissemination strategies (see

the special contribution from M.S. Swaminathan).

STRENGTHEN REGULATORY INSTITUTIONS

Effective implementation of safety measures

requires human and institutional capacity at

Developing countries can

take advantage of being

technology followers by

learning from first-movers
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the national level. Science and technology

policy analysis is still a nascent field, and non-

existent in most developing countries. Build-

ing capacity in this field would put the

developing world in a better position to man-

age the benefits and risks associated with

emerging technology. But discussions on in-

troducing regulatory measures have been ac-

companied by concerns about the costs of

such regulation. Argentina and Egypt pro-

vide good examples of how regulation for

safely introducing genetically modified or-

ganisms has been incorporated into existing

regulation (box 3.5).

MOBILIZE LOCAL VOICES

A number of countries have launched pro-

grammes aimed at involving the public in as-

sessing technology. This is essential if the views

of farmers and consumers in developing coun-

tries are to influence national policy-making

and bring more diverse voices to global de-

bates. The non-governmental organization Ac-

tionAid set up a citizens jury in India, involving

a range of farmers who could be affected by ge-

netically modified crops. Experts from univer-

sities, farmers unions, non-governmental

organizations, state and national governments

Ecological and social setbacks from new crop pro-

duction techniques are often due to monoculture,

the excessive application of mineral fertilizers

and chemical pesticides and the unsustainable ex-

ploitation of soil and groundwater. At the same

time, population expansion—coupled with en-

hanced purchasing power—leaves most devel-

oping countries with no option except to produce

more under conditions of diminishing per capita

arable land and irrigation water resources. Tak-

ing the seemingly easy option of importing food

would aggravate rural unemployment in countries

where the livelihood security of more than 60 per-

cent of rural families depends on agriculture.

How then can we achieve a continuous rise in bi-

ological productivity without associated ecolog-

ical and social harm? 

Fortunately, we have entered the age of the

Internet, genomics and proteomics. The past three

decades indicate that the technological transfor-

mation of small farm agriculture—if rooted in the

principles of ecology, economics, social and gen-

der equity and livelihood generation—can con-

tribute significantly to both poverty eradication and

social integration. To be sure, technology has been

an important factor in enlarging the rich-poor di-

vide since the onset of the industrial revolution in

Europe. But we have uncommon opportunities

today to enlist technology as an ally in the move-

ment for economic and gender equity. Recent ad-

vances in biotechnology and space and information

technologies are helping to initiate an ever-green

revolution capable of enabling small farm families

to achieve sustainable advances in productivity and

profitability per unit of land, time, labour and

capital.

The new genetics, involving molecular map-

ping and modification, is a powerful tool for fos-

tering ecofarming as well as for enhancing the pro-

ductivity of rainfed and saline soils. Genes have

been transferred by scientists in India from

Amaranthus to potato for improving protein

quality and quantity, and from mangroves to an-

nual crops for imparting tolerance to salinity.

Mapping based on geographic information sys-

tems (GIS) and progress in short- and medium-

term weather forecasting, coupled with advanced

markets and pricing information, are helping

farmers strike a proper balance between land

use and ecological, meteorological and market-

ing factors. The advances are crucial, given that

agriculture provides the largest avenue for new

employment through environmental enter-

prises—such as the recycling of solid and liquid

waste and bioremediation, ecotechnologies de-

veloped by blending traditional knowledge with

modern science and community-centred food

and water security systems.

Our experience in Pondicherry, India, has

shown that women-managed and user-driven,

computer-aided and Internet-connected rural

knowledge centres help bridge simultaneously

the gender and digital divides. Synergies be-

tween technology and public policy on the one

hand, and public and private partnership on

the other, will lead to rapid progress in creating

new on-farm and non-farm livelihoods. But it is

important to realize that if the market is the sole

determinant of research investment decisions,

“orphans will remain orphans” and economic

and technological divides will grow.

How can we ensure that an ever-green rev-

olution movement based on genetic and digital

technologies is characterized by social and gen-

der inclusiveness? The answer to this question

was given by Mahatma Gandhi more than 70

years ago when he said, “Recall the face of the

poorest and the weakest person you have seen,

and ask yourself, if the steps you contemplate are

going to be of any use to him.” An antyodaya
approach—that is, development based on at-

tention to the poorest people—to bridging the

digital, genetic and gender divides, adopted in

our biovillages in India, has proven very effec-

tive in including the excluded in technological

and skill empowerment.

My nearly 40 years’ experience—starting

with the National Demonstration programme in

wheat and rice in India in 1964, as well as my later

experience in several Asian and African coun-

tries with the Sustainable Rice Farming systems

and the Women in Rice Farming Networks of

the International Rice Research Institute—have

led me to postulate two basic guidelines in the

design of technology testing and dissemination

programmes:

• If demonstrations and testing are organized

in the fields of resource-poor farmers, all farm-

ers benefit. The reverse may not happen.

• If women are empowered with technologi-

cal information and skills, all members of a fam-

ily benefit. The reverse may not happen.

The antyodaya pathway should be the bot-

tom line in all development planning and tech-

nology dissemination programmes if we are to

avoid inequity-driven growth and unsustainable

environmental practices in the future.

M. S. Swaminathan

Recipient of the 1987 World Food Prize

The antyodaya approach: a pathway to an ever-green revolution

SPECIAL CONTRIBUTION
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and Monsanto, the largest producer of com-

mercial transgenic crops, presented evidence for

and against the use of transgenic seeds to the jury

of farmers. The jury members then discussed

whether such crops would improve their liveli-

hoods or increase their poverty and insecurity

and formed their own position on the issue.

Such public discussions can also be organized

by national and local governments or by com-

munity-based organizations.

GLOBAL COLLABORATION FOR MANAGING

RISKS

Beyond national borders, some challenges of man-

aging risk affect and influence communities world-

wide. More research is needed into the possible

impacts of biotechnology to increase under-

standing of its risks everywhere. The effects from

mismanaging health and environmental safety

risks can rapidly cross borders through trade and

travel. And poor regulation of technology in one

country can prompt public mistrust in science

internationally. It is in the interest of all countries

that each country manage the risks well.

CONDUCT MORE, AND LONGER-TERM,
RESEARCH

The current debate on biotechnology lacks con-

solidated, science-based assessments to pro-

vide rigorous, balanced evidence on the health

and environmental impacts of emerging tech-

nology. More peer-reviewed and transparent as-

sessments would provide a basis for dialogue

and help build confidence in these technologies.

Such assessments could also help ground pub-

lic perceptions in scientific and technical find-

ings. In 2000 the national science academies of

Brazil, China, India, Mexico, the United King-

dom and the United States and the Third World

Academy of Sciences jointly reviewed the evi-

dence and called for more research: “Given

the limited use of transgenic plants worldwide

and the relatively constrained geographic and

ecological conditions of their release, concrete

information about their actual effects on the en-

vironment and on biological diversity are still

very sparse. As a consequence there is no con-

sensus to the seriousness, or even the existence,

of any potential environmental harm from GM

[genetic modification] technology. There is

therefore a need for a thorough risk assessment

of the likely consequences at an early stage in

the development of all transgenic plant varieties,

as well as for a monitoring system to evaluate

these risks in subsequent field tests and

releases.”13

RESTORE PUBLIC TRUST IN SCIENCE

Given the uncertainties surrounding technology,

a loss of trust in regulatory institutions can be

disastrous. Restoring or maintaining public trust

in their judgements and policies is central to

building robust national regulatory systems that

draw on public consultation. As the report by

the six national science academies and the Third

World Academy of Sciences states, “Ultimately,

no credible evidence from scientists or regula-

tory institutions will influence popular public

opinion unless there is public confidence in the

institutions and mechanisms that regulate such

products.”14

In some countries, especially in Europe,

science has lost the public’s trust—and that af-

Restoring or maintaining

public trust is central to

building robust national

regulatory systems

Argentina and Egypt are among the devel-

oping countries that have advanced fur-

thest in current and intended use of

genetically modified crops and products.

Egypt has approved field test releases and

is on the verge of commercializing its first

genetically modified crop. Argentina has

been exporting genetically modified com-

modities since 1996. 

The two countries share several suc-

cesses in the way they have strengthened

their capacity to handle biosafety issues:

• National guidelines for ensuring the

environmental safety of genetically mod-

ified organisms were formulated by ex-

amining regulations from countries with

expertise in this area, then adapting the

regulations to national agricultural

conditions. 

• Application, review and approval pro-

cedures for food safety and seed registration

were built on existing laws. The procedures

evolved over time, allowing regulatory pro-

cedures to be coordinated among ministries

and regulators. 

• Advanced research institutes conduct

state-of-the-art biotechnology research, and

their highly skilled personnel are called on

to serve on biosafety committees or as tech-

nical advisers.

• Clear standards have been established

for evaluating the risks of a proposed re-

lease. Evaluations compare predicted im-

pacts of the genetically modified organism

with those of the equivalent unmodified va-

riety. Genetically modified varieties that

present no greater risk are deemed ac-

ceptable for testing and eventual com-

mercial release. 

Such policies show that, even when fac-

ing initial disadvantages, developing coun-

tries can create biosafety systems that enable

them to move forward in managing tech-

nological safety.

BOX 3.5

Strengthening institutional capacity in Argentina and Egypt 

for dealing with genetically modified commodities 

Source: Cohen 2001. 
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fects the prospects for technological progress

worldwide. But sometimes that mistrust is mis-

placed. Poor policies, inadequate regulation

and lack of transparency—not science—are

often the cause of harm. Scientific methods,

when combined with public deliberation, pro-

vide the foundation for managing technologi-

cal risk; regulators must put them to good use.

Most countries use scientifically based case-

by-case hazard characterization and risk as-

sessment, develop regulations that build on

existing institutions rather than establish new

ones and reduce regulation for products con-

sidered low risk.

Some observers question whether science

is making the contribution it should, for sev-

eral reasons. First, scientists, like all other peo-

ple, approach problems with a particular

methodology and have interests and incentives

that shape their work. As a result not all rele-

vant investigations are pursued. Consider the

analysis of industrial hazards. Scientific re-

search generally analyses the effects of single

substances, but many of the most serious in-

dustrial hazards involve interactions between

substances. For example, when fluoride is

added to water, it increases the absorption of

lead from pipes—a danger that would not

come to light by studying lead or fluoride alone.

For lack of funding, however, few compre-

hensive studies of multisubstance hazards have

been undertaken.

Second, the complexity of the issues means

that scientists who undertake such studies

may arrive at inconclusive results—but clear

results in a narrower field bring more recog-

nition. Third, scientific evidence of hazard

or harm is sometimes ignored, suppressed or

attacked by powerful lobbies: the tobacco in-

dustry suppressed evidence on the carcino-

genic effects of tobacco for decades before the

information was finally forced into the pub-

lic domain. These pressures make some sci-

entists less willing to undertake such studies

because of the possible effects on their ca-

reers.15 These concerns highlight the impor-

tance of publicly funding research and of

finding new ways to recognize scientists who

strive to discover harms and hazards in the in-

terests of society.

SHARE INFORMATION AND EXPERIENCE

Information and communications technology is

important for sharing information and experi-

ence with risk assessment. But other things are

also needed if such information is to be dis-

seminated to those who need it most. Safety in-

formation clearinghouses within national and

international agencies can perform a useful role

here.

The Cartagena Protocol on Biosafety,

adopted in 2000 under the Convention on Bi-

ological Diversity, establishes a biosafety clear-

inghouse for countries to share information

about genetically modified organisms. Countries

must inform the clearinghouse within 15 days

of approving any crop varieties that could be

used in food, animal feed and processing. Ex-

porters are required to obtain an importing

country’s approval, through a procedure known

as advance informed agreement, for initial ship-

ments of genetically modified organisms—such

as seeds and trees—intended for release into the

environment. Genetically modified organisms

intended for food, feed and processing—in

other words, commodities—are exempted from

this requirement. But they must be labelled to

show that they “may contain” genetically mod-

ified organisms, and countries can decide, on

the basis of a scientific risk assessment, whether

to import those commodities. Other clearing-

houses could share and disseminate experience

on technological safety between public, private

and academic communities and between nations

and regions.

These discussions of risk must involve de-

veloping countries. The European Union and

the United States have established a consulta-

tive forum on biotechnology that touches on is-

sues of interest to developing countries. Yet

the forum does not include any members rep-

resenting the developing world.

EXPAND DONOR ASSISTANCE FOR BUILDING

CAPACITY

The past 10 years have seen more programmes

aimed at creating the human capacity needed for

technological safety regulation, through train-

ing as well as workshops, seminars and techni-

The freedom to

innovate—and to take

risks—will continue to

play a central role in

global development
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cal meetings. International organizations have

played a key role in supporting such activities.

But more formal and sustained efforts are

needed. Support has often been given for draw-

ing up legislation and creating biosafety

systems—but not for implementing them.

• • •

Breakthroughs in technology in the second

half of the 20th century have opened new

avenues for human development. These ad-

vances offer many benefits but also pose risks,

increasing the demand for systems of gover-

nance that bring the management of tech-

nology under the control of democratic

institutions. The freedom to innovate—and

to take risks—will continue to play a central

role in global development. The challenge

facing us all is to ensure that those exercising

this essential freedom do so in a way that

promotes good science, builds trust in science

and technology and expands their role in

human development.
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The technology revolution begins at home—yet

no country will reap the benefits of the net-

work age by waiting for them to fall out of the

sky. Today’s technological transformations hinge

on each country’s ability to unleash the cre-

ativity of its people, enabling them to understand

and master technology, to innovate and to adapt

technology to their own needs and opportunities.

Nurturing creativity requires flexible, com-

petitive, dynamic economic environments. For

most developing countries this means building

on reforms that emphasize openness—to new

ideas, new products and new investments. But

at the heart of nurturing creativity is expanding

human skills. For that reason, technological

change dramatically raises the premium every

country should place on investing in the edu-

cation and skills of its people.

Many developing countries are in a good po-

sition to exploit the opportunities of the tech-

nology revolution and advance human

development. Others face significant hurdles,

lacking the kind of economic environment that

encourages innovation, lacking the skills and in-

stitutions to adapt new technologies to local

needs and constraints. 

But sound public policy can make a differ-

ence. The key is to create an environment that

mobilizes people’s creative potential to use and

develop technological innovations. 

CREATING AN ENVIRONMENT THAT

ENCOURAGES TECHNOLOGICAL INNOVATION

Creating an environment that encourages inno-

vation requires political and macroeconomic sta-

bility. Take the Asian success stories, built on a

strong commitment to education and health cou-

pled with low inflation, moderate fiscal and bal-

ance of payments deficits and high levels of savings

and investment. It is not just big firms that demand

stability. Small businesses and family farms also

depend on a stable financial setting where savings

are safe and borrowing is possible. And they are

where innovation and adaptation often start. 

While such stability is necessary, it is not

enough. Proactive policies are required to stim-

ulate innovation. 

• Technology policy can help to create a com-

mon understanding among key actors about

the centrality of technology to economic

diversification. 

• Reforms to make telecommunications com-

petitive are vital for giving people and organi-

zations better access to information and

communications technology.

• To stimulate technology-oriented research,

governments can promote links between uni-

versities and industry—and provide fiscal in-

centives for private firms to conduct research

and development.

• Stimulating entrepreneurship is also essen-

tial, and venture capital can be important in

fostering technology-based start-up businesses. 

CREATING A VISION FOR TECHNOLOGY

Governments need to establish a broad tech-

nology strategy in partnership with all key stake-

holders. Several governments have promoted

technology development directly. Some have

subsidized high-technology industries—with

industrial policies that have been widely criti-

cized because government does not always do

a good job of picking winners. But what gov-

ernment can do is identify areas where coordi-

nation will make a difference because no private

investor will act alone—say, in building infra-

structure. Here, some governments have done

a credible job. 

Unleashing human creativity: national strategies

CHAPTER 4

No country will reap the

benefits of the network

age by waiting for them

to fall out of the sky
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Many countries are conducting “foresight

studies” to create more coherent science and tech-

nology policy and to identify future demands and

challenges, linking science and technology policy

to economic and social needs. The process creates

awareness among stakeholders about the state of

technological activity in the country, emerging

trends worldwide and the implications for na-

tional priorities and competitiveness. Involving civil

society in areas relating to new technological de-

velopments with potentially strong social and en-

vironmental impacts helps build consensus on a

response. India, the Republic of Korea, South

Africa, Thailand and several Latin American coun-

tries are now involved in such exercises. In the

United Kingdom the exercise has led to resource

allocations and incentives to promote new tech-

nologies in a mature economy (box 4.1).

Governments have not always led the

process. In Costa Rica businesses took the lead

in the effort that led to Intel’s decision to invest

there. Costa Rica was able to attract technology-

intensive foreign direct investment because of

its social and political stability, its proximity to

the United States and its highly skilled labour

force, built up through decades of emphasis on

education (box 4.2). 

MAKING TELECOMMUNICATIONS SERVICES

COMPETITIVE

Telecommunications and Internet costs are par-

ticularly high in developing countries. Monthly

Internet access charges amount to 1.2% of av-

erage monthly income for a typical US user,

compared with 614% in Madagascar,1 278% in

Nepal, 191% in Bangladesh and 60% in Sri

Lanka (figure 4.1).2

With high costs and low incomes, commu-

nity access is key to Internet diffusion in much

of the developing world. Computers, email ac-

counts and Internet connections are often shared

by several individuals or households. Telecen-

tres, Internet kiosks and community learning

centres make telephones, computers and the

Internet more accessible and more affordable for

more people. 

In the United Republic of Tanzania Adesemi

Communications International is providing the

first reliable telephone service. It has installed

durable, user-friendly units capable of con-

necting local, long-distance and international

calls. The company’s wireless system allows the

flexibility to install payphones where they are

most needed, regardless of whether landlines

exist. Small businesses dependent on commu-

nications have reaped tremendous benefits.3 In

Peru Red Cientifica Peruana, the largest provider

of Internet access in the country, has set up a na-

tional network of 27 telecentres.4

A big part of the reason for the high costs

is that most countries have had state monopo-

lies for telecommunications services. Without

competition, their prices remain high—true for

The UK technology foresight programme,

announced in 1993, is forging a closer part-

nership between scientists and industrialists

to guide publicly financed science and tech-

nology activity. More market oriented and

less science driven than similar efforts else-

where, the programme has had three phases. 

First it set up 15 panels of experts on

the markets and technologies of interest to

the country, each chaired by a senior in-

dustrialist. Each panel was charged with

developing future scenarios for its area of

focus, identifying key trends and suggesting

ways to respond. In 1995 the panels re-

ported to a steering group, which synthe-

sized the main findings and identified

national priorities. 

Next the steering group produced a

report distilling its recommendations under

six themes: social trends and impacts of

new technologies; communications and com-

puting; genes and new organisms, processes

and products; new materials, synthesis and

processing; precision and control in man-

agement, automation and process engi-

neering; and environmental issues.

The steering group assigned priorities

to three categories: key technology areas,

where further work was vital; intermediate

areas, where efforts needed to be strength-

ened; and emerging areas, where work could

be considered if market opportunities were

promising and world-class capabilities could

be developed.

Now the recommendations from the

exercise are being implemented. For ex-

ample, research in the four priority areas—

nanotechnology, mobile wireless commu-

nications, biomaterials and sustainable

energy—is being supported through a re-

search award scheme. Another example is

its application in Scotland. Scottish Enter-

prise hosts the Scottish foresight coordina-

tor, who focuses on promoting foresight as

a tool for business to think about and re-

spond to future change in a structured way.

The coordinator works with a wide range of

public, private and academic actors. While

a key goal is to help individual companies

better manage change, this is being achieved

by channelling efforts through a range of

trusted business intermediaries—industry

bodies, networks and local delivery organi-

zations—that have a sustainable influence on

company activities. All panels and task forces

address two underpinning themes: sustain-

able development and education, skills and

training. 

On education and skills, the ethos of

the foresight programme is captured in one

of its statements: “The roots of our learn-

ing systems—classrooms and lecture the-

atres—can be traced back to the needs of

the 19th century industrial age. At the start

of the 21st century we need to re-engineer

the learning process. While many existing

educational institutions will remain, they will

look very different to those of today. They

will become more social environments in

which to support effective learning, and

will perform new functions and have dif-

ferent responsibilities.” 

BOX 4.1 

Technology foresight in the United Kingdom—building consensus

among key stakeholders 

Source: UK Government Foresight 2001; Lall 2001.
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Costa Rica exports more software per capita than

any other Latin American country. Two recent deci-

sions by Intel have contributed to the development

of the domestic industry. First, Intel decided to invest

in a centre to develop software for the company and

to contribute to semiconductor design, moving beyond

the limits of an older assembly and testing plant. Sec-

ond, through its venture capital fund, Intel invested

in one of the country’s most promising software com-

panies. Reinforcing these activities is the presence of

internationally recognized centres of research, train-

ing and education.

How did Costa Rica achieve such success? The

country’s long commitment to education has been crit-

ical. But human skills, while important, need to be

complemented by other factors.

After the economic crisis of the early 1980s, it be-

came clear that the country had to abandon import

substitution. So it moved to promote exports (and im-

prove access to the US market) through two systems

of fiscal incentives:

• A system of export processing zones allowed com-

panies to import all their inputs and equipment tax

free and avoid paying income tax for eight years. This

system became key in attracting high-technology

multinational companies.

• To help domestic companies become export ori-

ented, firms were given an income tax holiday, the right

to import equipment and inputs tax free and a sub-

sidy equal to 10% of the value of their exports. The

subsidy was meant to compensate exporters for in-

efficiencies in such public services as ports, electric-

ity and telecommunications and for the high costs of

financial services like banking and insurance.

Technology foresight—through a 

non-governmental organization

The new export promotion model was supported

from the beginning by the Costa Rica Investment and

Development Board (CINDE), a private non-profit

organization founded in 1983 by prominent busi-

nesspeople, supported by the government and fi-

nanced by donor grants. Its broad aim was to promote

economic development, but attracting foreign direct

investment was always a top priority. 

In the early 1990s CINDE realized that the coun-

try was losing competitiveness in industries relying on

unskilled labour and that the North American Free

Trade Agreement (NAFTA) would give Mexico bet-

ter access to the US market. So it decided to focus its

efforts to attract investment only on sectors that were

a good match for Costa Rica’s relatively high educa-

tion levels. It chose electronics and related activities,

rapidly growing industries that required skilled labour.

Meantime, Intel was starting to look for a site for a chip

assembly and testing plant. CINDE campaigned for

Costa Rica, and in 1996 Intel decided to locate its plant

there. Four factors were key:

• Costa Rica had political and social stability, the rule

of law and a low level of corruption; relatively liberal

rules relating to international trade and capital flows;

a relatively well-educated and technically skilled but

low-cost workforce with acceptable knowledge of

English; a “pro-business” environment with a

favourable attitude towards foreign direct investment;

a good package of incentives; and good location and

transportation logistics.

• The country’s growing emphasis on attracting

high-technology foreign direct investment gave cred-

ibility to the case that it had the human resources Intel

required. 

• An aggressive, effective and knowledgeable foreign

investment promotion agency (CINDE), with links to

the government, arranged successful meetings be-

tween Intel executives and public authorities.

• The government understood the importance of an

Intel investment in the country. The president met with

Intel executives and encouraged the rest of the gov-

ernment to help Intel. 

Spillover benefits

Intel’s investment has had a big impact on Costa

Rica’s ability to attract other foreign direct invest-

ment in high-technology industries—and on the econ-

omy’s general competitiveness in skill-intensive

industries. Intel’s reputation for rigorous site selection

has given other companies the confidence to invest in

the country. 

Intel has also contributed by training its own

workforce and supporting universities. The Insti-

tuto Tecnológico de Costa Rica (ITCR) has gained

“Intel Associate” status and several new degree pro-

grammes. And Intel’s presence has increased aware-

ness of career opportunities in engineering and other

technical fields. At the ITCR enrolment in engi-

neering grew from 9.5% of students in 1997 to 12.5%

in 2000.

Today the country is following a strategy that

appears to enjoy strong support from key stakehold-

ers: recognizing the need to liberalize telecommuni-

cations, improving infrastructure through private

sector participation, improving the protection of in-

tellectual property rights and improving access to

foreign markets through free trade agreements with

such countries as Canada, Chile and Mexico. Some

reforms have met with resistance and open expressions

of disagreement—all part of the policy debate in a plu-

ralistic society.

BOX 4.2 

Attracting technology-intensive foreign direct investment in Costa Rica—

through human skills, stability and infrastructure

Source: Rodríguez-Clare 2001.

FIGURE 4.1

The cost of being connected

Monthly Internet access charge
as a percentage of average monthly income

Nepal  278%

Bangladesh  191%

Bhutan  80%

Sri Lanka  60%

United
States
1.2%

Source: Human Development Report Office calcula-

tions based on ITU 2000 and World Bank 2001h.
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leased telephone lines, Internet service provision

and local and long-distance telephone calls.

Breaking those monopolies makes a difference.

After the US long-distance monopoly provider

AT&T was broken up in 1984, the rates for

long-distance telephone calls fell by 40%.5

In the midst of the Asian crisis the Korean

mobile telephony market saw the number of sub-

scribers double each year in 1996–98 despite

falling consumer demand.6 What made the fast

growth possible? The entry of five competitive

providers into the market, offering easy credit

and subsidies for handsets. In Sri Lanka too,

competition has led to more investment, more

connectivity and better quality service.7

Internet service provision is competitive in

the majority of countries surveyed in a recent

study (table 4.1). But despite the benefits from

competitive telecommunications markets, mo-

nopolies and duopolies continue to dominate

for leased telephone lines and for local and

long-distance telephony. And much remains to

be done in such newer markets as paging, cable

television and digital cellular telephony.

Privatization can make these markets more

competitive. But alone, it does not produce a

liberalized, competitive sector. In many coun-

tries private monopolies have replaced state

monopolies. And while many countries have

privatized telecommunications quickly, they

have built up regulatory capacity much more

slowly. The nature and scope of regulatory re-

form greatly affect performance in telecom-

munications. For example, by pursuing

regulation and privatization simultaneously,

Chile has done much better than the Philip-

pines, which put in place a regulatory system

at a later stage.8

STIMULATING RESEARCH AND DEVELOPMENT

Governments have a responsibility to promote

research and development (R&D). Some R&D

needs to be undertaken by the public sector, es-

pecially for people’s needs that may not be met

through the market. But governments are not

responsible for doing all the R&D—and they can

create incentives for other actors. Two mecha-

nisms have been particularly important in pro-

moting technology-oriented research—links

between universities and industry, and fiscal

incentives to promote R&D by private firms.

Encouraging links between universities and

industry can stimulate innovation. High-tech-

nology companies thrive on state-of-the-art

knowledge and creativity as well as the scientific

and technical expertise of universities. Hubs

are created as entrepreneurs purposely establish

their businesses near universities. 

Tampere University of Technology in Finland

links Nokia, the Technical Research Centre of Fin-

land and firms in the wood processing industry.

Industrialists in science and technology spend

20% of their time at universities, giving lectures

to students in their areas of expertise. The “ad-

junct professors” work on a challenging interface

between industry and academia, and students

learn the relevance of technology to industry.9

In China too, institutions of higher education

support the technological work of enterprises. Ts-

inghua University established the Chemical En-

gineering and Applied Chemistry Institute jointly

with Sino Petrochemical Engineering Company,

which has given more than $3.6 million to sup-

port the university’s research activities and re-

cruited more than 100 of its graduates.10 The State

Torch Programme encourages enterprises to

strengthen their ties with research institutions, to

accelerate the commercialization of research re-

sults. Chinese universities have also established

science parks. The Shanghai Technology Park

acts as an incubator for the rapid application of

scientific and technological work in industry. 

In the 1990s China emphasized the devel-

opment of high-technology industry through a

variety of government programmes to support

R&D. Now China is also using R&D to im-

prove the productivity of traditional activities in

agriculture. The Spark Programme propagates

Encouraging links

between universities and

industry can stimulate

innovation

TABLE 4.1

Telecommunications arrangements in various countries by sector, 2000

Number of countries Total
Sector Monopoly Duopoly Competition surveyed

Local telephony 121 19 44 184
National long distance 134 12 36 182
International long distance 129 16 38 183
Digital cellular 47 28 79 154
Mobile satellite market 32 12 65 109
Fixed satellite market 61 14 59 134
Internet service 13 3 81 97

Source: Center for International Development at Harvard University analysis of 2000 ITU data, as cited in Kirkman 2001.
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technologies to the countryside and assists farm-

ers in using them for agricultural development.11

Governments use a range of policy options

to stimulate enterprise R&D (box 4.3). One is to

provide matching funds for R&D. The Malaysian

government contributes matching funds equiv-

alent to 125% of the resources committed by

private firms.12 Another is to co-finance R&D

through a technology fund. Such funds allocate

resources as a conditional loan, to be repaid if ven-

tures succeed and written off otherwise. 

STIMULATING ENTREPRENEURSHIP

Beyond promoting R&D, strong ties between in-

dustry and academia can also stimulate entre-

preneurship. The Center for Innovation and

Entrepreneurship, an autonomous unit at

Linköping University in Sweden, linked to the

city’s Foundation for Small Business Develop-

ment, has applied technical know-how and fi-

nancial resources to stimulate the growth and

development of technology-based firms.13

East Asian governments have used a variety of

incentives to stimulate R&D by the private sec-

tor, drawing on a mix of public funding and

tax breaks to encourage in-firm R&D as well as

collaboration among government agencies, uni-

versities and the private sector. 

Republic of Korea

The Korean government has directly supported

private R&D through incentives and other forms

of assistance. It awarded firms tax-exempt funds

for R&D activities (though the funds were sub-

ject to punitive taxes if not used within a spec-

ified period). The funds could also be invested

in Korea’s first venture capital fund, the Korea

Technology Development Corporation, or in

collaborative R&D efforts with public research

institutes. The government has given tax cred-

its, allowed accelerated depreciation for in-

vestments in R&D facilities and cut taxes and

import duties on research equipment. It has

also used other tax incentives to promote tech-

nology imports. And the government has given

grants and long-term, low-interest loans to com-

panies participating in R&D projects and tax

privileges and public  funds to private and gov-

ernment R&D institutes.

But the main stimulus to industrial R&D

in Korea came less from specific incentives

than from the overall strategy—creating large

conglomerates (chaebol), awarding them fi-

nance, protecting markets to allow them room

to master complex technologies and then forc-

ing them into export markets by removing

protective barriers. Korea’s strategy for pro-

moting technology has given the chaebol a

strong base for entering into demanding mass

production. While many aspects of the chae-

bol system fostered inefficiencies and are being

reformed, Korea is nonetheless one of the most

dramatic examples of rapid technological

transformation.

Taiwan (province of China)

As in Korea, the main impetus for rising R&D

in Taiwan (province of China) came from an

export orientation combined with measures to

guide enterprises into more complex activities

and reduce their dependence on technology im-

ports. But the Taiwanese government did not

promote the growth of large private conglom-

erates. While the “lighter” industrial structure

in Taiwan (province of China) meant less growth

in private sector R&D compared with that in

Korea, it was also a source of strength—leading

to innovative capabilities that are more flexible,

more responsive to markets and much more

broadly spread in the economy.

The government started to support local

R&D capabilities in the late 1950s, when a grow-

ing trade dependence reinforced the need to

upgrade and diversify exports. A science and

technology programme, started in 1979, tar-

geted energy, production automation, informa-

tion science and materials science technologies

for development. In 1982 biotechnology, elec-

tro-optics, hepatitis control and food technology

were added to this list. A science and technol-

ogy development plan for 1986–95 continued

strategic targeting, aiming for R&D totalling 2

percent of GDP by 1995. 

Around half the R&D is financed by the gov-

ernment. But enterprise R&D has risen as some

local firms have expanded to become signifi-

cant multinationals. The government has used

a variety of incentives to encourage such R&D

over the years, including providing venture cap-

ital and financing for enterprises that develop

strategic industrial products. The tax system

provides full tax deductibility for R&D expenses,

accelerated depreciation for research equipment

and special incentives for enterprises based in the

Hsinchu Science Park. The government also re-

quires large firms to invest 0.5–1.5 percent of

their sales in R&D and has launched large-scale

research consortiums, co-funded by industry,

to develop critical products such as new-gener-

ation automobile engines and more sophisti-

cated computer memory chips. 

Singapore

The Singapore government launched a $1.1 bil-

lion, five-year technology plan in 1991 to pro-

mote development in such sectors as

biotechnology, microelectronics, information

technology, electronic systems, materials tech-

nology and medical sciences. The plan set a tar-

get for R&D spending of 2% of GDP by 1995.

A new plan, launched in 1997, doubled ex-

penditure for science and technology, directing

the funds to strategic industries to ensure future

competitiveness. 

Singapore uses several schemes to pro-

mote R&D by the private sector. The Cooper-

ative Research Programme gives local

enterprises grants (with at least 30% local eq-

uity) to develop their technological capabilities

through work with universities and research

institutions. The Research Incentive Scheme

for Companies gives grants to set up centres of

excellence in strategic technologies, open to

all companies. The R&D Assistance Scheme

gives grants for specific product and process re-

search that promotes enterprise competitive-

ness. And the National Science and Technology

Board initiates research consortiums to allow

companies and research institutes to pool their

resources for R&D. Together these schemes

have raised the share of private R&D to 65%

of the total.

BOX 4.3 

Strategies for stimulating research and development in East Asia

Source: Lall 2001.
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Venture capital can also stimulate entre-

preneurship. It is no surprise that the United

States dominates in this. But other countries

where innovation has become important, such

as Israel and India, also have vibrant venture cap-

ital markets.14

In 1986 Israel had only two venture capital

funds, with less than $30 million in total in-

vestable assets. Today about 150 venture capi-

tal firms manage up to $5 billion in venture

capital and private equity. The market took off

in the early 1990s when the government set up

a venture capital company, Yozma, to act as a

catalyst for the emerging industry. With a bud-

get of $100 million, Yozma invested in local

companies and attracted foreign capital from Eu-

rope and the United States. The Yozma fund is

a model for the state-led emergence of a venture

capital and high-technology industry. 

In India annual venture capital investments

reached $350 million in 1999, with most con-

centrated in the technology hubs in the country’s

south and west. The government has developed

policy guidelines to encourage venture capital,

and the National Association of Software and Ser-

vice Companies projects that up to $10 billion

of venture capital may be available by 2008. 

In both India and Israel the government

played an important role in establishing the

venture capital industry and stimulating inno-

vation, but a sophisticated financial sector was

a precondition for attracting venture capital.

Also key were strong ties to entrepreneurs and

venture capitalists in the United States, and ed-

ucation systems that produce a significant num-

ber of highly skilled people, generating a critical

mass for innovative activity.

RETHINKING EDUCATION SYSTEMS TO MEET

THE NEW CHALLENGES OF THE NETWORK AGE

To bring life to an environment of technologi-

cal creativity, people need to have technical

skills, and governments need to invest in the de-

velopment of those skills. Today’s technologi-

cal transformations increase the premium on

such skills and change the demand for differ-

ent types of skills. This calls for a rethinking of

education and training policies. In some coun-

tries systems need an overhaul. In others, a

redirection of public funds. How much for

public education? For science? For formal ed-

ucation? For vocational training? Tough

choices, indeed.

INCREASING THE EMPHASIS ON QUALITY

Greater resources and higher enrolments alone

are not enough. The quality and orientation of

education at each level, and the link with the de-

mand for skills, are critical for mastering

technology. 

Primary education for all is essential. It de-

velops some of the most basic capabilities for

human development. And it creates a base of nu-

meracy and literacy that enables people to be

more innovative and productive. Although most

countries in the low human development cate-

gory have net primary enrolment ratios below

60%, most other developing countries have

achieved nearly universal primary enrolment

(see indicator table 10).

Secondary and higher education are also

crucial for technology development. Univer-

sity education creates highly skilled individuals

who reap the benefits through higher salaries.

But it is also at the heart of creating national ca-

pacity to innovate, to adapt technology to the

country’s needs and to manage the risks of tech-

nological change—benefits that touch all of so-

ciety. In 1995 gross enrolment ratios averaged

just 54% at the secondary level and 9% at the

tertiary level in developing countries, compared

with 107% and 64% in high-income OECD

countries.15

Increasing the quantity of education is

not enough, for it is the low quality of sec-

ondary schools that leads to low completion

rates in many countries—and then low uni-

versity enrolments. Korea and Singapore built

high university enrolments on high secondary

completion rates in good schools. In interna-

tionally comparable tests in mathematics, stu-

dents in Singapore, Korea, Japan and Hong

Kong (China, SAR) show the highest achieve-

ments. South Africa and Colombia, by con-

trast, performed significantly lower than the

international average.16 Some differences

across countries reflect differences in incomes.

But that is not the whole story. Korea ranks

The quality and

orientation of education

at each level are critical

for mastering technology
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higher in test scores than countries with twice

the GDP per capita, such as Norway. 

International comparisons, despite their

problems, have two important advantages. First,

they move the debate towards an assessment of

outcomes rather than inputs, such as educa-

tion budgets. Second, they force policy-makers

to seek more refined measures to capture the

quality of skills. Several countries, for exam-

ple, have established national and local standards

for assessing outcomes. These may not be in-

ternationally comparable, but they set important

benchmarks. Assessments based on these stan-

dards make it clear that at the primary and sec-

ondary levels developing countries need to

increase instruction time in science and math-

ematics, critical in improving students’ achieve-

ment in these subjects.17

Chile is taking important strides to improve

the quality of education, measuring the quality

of outcomes and providing resources and in-

centives (box 4.4). And East Asia has shown that

the technology orientation and content of edu-

cation are as important as the expansion of re-

sources (box 4.5). 

In advanced economies education reform

has placed new emphasis on helping people

adapt to the new skill demands that come with

shifting employment patterns. Students are en-

couraged to keep their education and career

options open. In Denmark general courses in vo-

cational programmes have opened new pathways

to higher education. In the United Kingdom ex-

amination systems allow students to choose

subjects from both general and vocational pro-

grammes. In Finland the government has raised

the status of vocational education and increased

public resources for on-the-job learning. Since

1999 all three-year vocational courses have had

to offer six months’ work experience to every

student.18

USING TECHNOLOGY TO IMPROVE QUALITY

With the rapid development of information

and communications technology, it has become

critical to teach basic computer skills to children.

The biggest concern for developing countries is

the lack of resources—both physical and

human—to ensure adequate equipment and ef-

ficient teaching of such skills in schools. A com-

puter costs more than the annual income of

most people in developing countries, and teach-

ers need to be trained to use new instructional

material. 

Yet information and communications tech-

nology also provides new possibilities for im-

proving the quality of education at low cost. And

there has been a proliferation of imaginative

attempts in developing countries to spread new

technology to education institutions in cost-ef-

fective ways. 

• Costa Rica launched a “computers in edu-

cation” programme in 1998, aimed at raising the

quality of education in primary schools. The

programme uses an imaginative pedagogical

approach to encourage interaction among chil-

dren and raise cognitive skills. The goal is to help

transform education through changes in learn-

ing and teaching brought about by the use of

Chile is making a concerted effort to improve

the quality of education. The key measures

mark a shift in its education policies from a

focus on inputs to a concern with outcomes:

• National evaluation. A comprehensive

standardized testing system—Sistema de

Medición de la Calidad de la Educación

(SIMCE)—assesses Spanish and mathe-

matics skills every two years for students in

grades 4 and 8 and monitors schools’

progress in improving outcomes.

• Positive discrimination. A government

programme known as the P900 Programme

targets assistance—from new textbooks and

materials to professional support for teach-

ers—to the 900 poorest primary schools.. 

• Rewards. A national system of perfor-

mance evaluation for government-funded

schools—Sistema Nacional de Evaluación

del Desempeño de los Establecimientos Ed-

ucacionales Subvencionados (SNED)—pro-

vides bonuses to all teachers in a school on

the basis of student outcomes.

Made widely available and published in

national newspapers, the SIMCE testing re-

sults have several uses:

• Policy-makers use the results to com-

pare school performance nationally and

identify schools needing special help. 

• Schools use good results to market them-

selves and attract more students. 

• Parents use the results to help them se-

lect the best school for their children.

SIMCE data are also used to assess the

pace of progress among children attending

the schools in the P900 Programme. Schools

improving their results enough to “gradu-

ate” become part of the mainstream reform

efforts for primary school and are replaced

in the programme by other schools. 

SNED has established competition be-

tween schools roughly comparable in stu-

dent population and socio-economic levels.

Around 31,000 teachers received bonuses in

each of the first two rounds of SNED

awards. 

Many parents, teachers and school

administrators believe that this system of

external standards and evaluation pro-

vides a good yardstick for measuring

schools’ performance. Others think that

SIMCE is unfair, especially to schools and

students in poor neighbourhoods. De-

spite the controversy, Chile is clearly mov-

ing towards a more quality-oriented

education system.

BOX 4.4

A push for education quality in Chile—measuring outcomes and

providing incentives

Source: Carlson 2000; King and Buchert 1999; OECD 2000c; Chile Ministry of Education 2001.
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computers, the training of teachers and the ex-

citement generated by children’s self-directed

learning, knowledge creation and problem solv-

ing. The programme was designed to reach one-

third of the country’s primary school children,

providing some 80 minutes of access to com-

puters each week. Teacher surveys confirm that

student performance has improved.19

• In Brazil a community schools programme

is equipping young people in poor communities

to use computers. The Committee for Democ-

racy in Information Technology (CDI), a non-

profit organization, is helping communities de-

velop self-sufficient “information technology

and citizenship schools”. Communities that want

to start a school must go through a rigorous

process to ensure that they can sustain the school

once CDI assistance ends. CDI provides free

technical assistance for three to six months, trains

the instructors, works with the school to procure

an initial donation of hardware and then helps

the school install the computers. After a school

Over the past four decades the East Asian

“tigers”—Hong Kong (China, SAR), Republic

of Korea, Singapore and Taiwan (province of

China)—achieved rapid development of human

skills, equipping them for rapid progress in

adapting technologies. Their success suggests

strategies that less developed countries could

consider and adapt to their own circumstances. 

One key lesson: the orientation and content

of education are as important as resource allo-

cation. These countries not only invested in

basic education but also emphasized a technol-

ogy-oriented curriculum at higher levels. These

investments in skills were part of an export-led

development strategy, which provided demand

signals for the skills required for improving com-

petitiveness.

Public education spending had been fairly

low in East Asia, around 2.5% of GNP in 1960

for most countries. In 1997 the regional average

was still only 2.9%, far less than the 3.9% aver-

age for all developing countries and the 5.1% av-

erage for Sub-Saharan African. But as the region’s

countries grew rapidly, so did the absolute level

of spending on education. And education spend-

ing has also expanded as a share of national in-

come, partly through increased private spending.

Evolving priorities in education strategies

At an early stage of development East Asia gave

priority to basic education, achieving universal

primary schooling in the late 1970s. That made

it easier to concentrate on improving quality

and increasing resources in upper secondary

and tertiary education. At the tertiary level en-

rolment ratios remained below 10% until 1975,

contrasting unfavourably with those in Latin

America. But as countries advanced, they needed

more skilled and educated workers—and higher

education expanded rapidly, especially after

1980. In Korea the tertiary enrolment ratio

soared from 16% in 1980 to 39% in 1990 and

then to 68% in 1996.

Private funding for post-basic education

East Asia has taken a unique approach to fi-

nancing education, relying on private sources for

a relatively large share of spending, especially at

the upper secondary and tertiary levels. And

some countries have depended largely on the pri-

vate sector to provide higher education. In Korea

in 1993 private institutions accounted for 61%

of enrolments in upper secondary education

and 81% in tertiary education. 

A large private role in providing education

raises important questions about equity in access.

Countries have used different approaches to ad-

dress this issue. Korea targets public resources

to basic education and is more selective about

the mix of private and public resources at higher

levels. Singapore maintains relatively strong gov-

ernment involvement in the operation and fi-

nancing of education at all levels. 

Evidence shows that privately financed in-

stitutions have lower unit operating costs. Not

all developing countries can rely on private fund-

ing, but combining private and public funding

at higher levels of education with public spend-

ing for primary and lower secondary levels is an

option—as long as adequate access to higher

education is assured for poor children. Here,

grants, loans and subsidies can play a useful

role.

High pupil-teacher ratios but attractive

salaries for teachers

Both small class sizes and high teacher quality

have been shown to enhance student achieve-

ment. East Asian governments opted for a strat-

egy in which highly qualified, well-paid teachers

work with more students. In Korea in 1975 pupil-

teacher ratios exceeded 55 at the primary level

and 35 at the secondary level, compared with de-

veloping country averages of 36 and 22. But

Korea also pays teachers starting and mid-ca-

reer salaries that are higher relative to per capita

GNP than those in any other OECD country. 

Lifelong learning

Continuous training was considered a key to

developing human skills in the context of rapid

technological change. As East Asian countries be-

came more sophisticated, pressures emerged for

governments and firms to provide effective ed-

ucation and training systems. In Korea, follow-

ing enactment of the Vocational Training Law

in 1967, the government established well-

equipped public vocational training institutes and

subsidized in-plant training programmes. In the

1970s, when the government was seeking to de-

velop the heavy and chemical industries, it pro-

moted vocational high schools and junior

technical colleges to satisfy the rising demand for

technicians. The government also established

public education and research institutions to

supply high-quality scientists and engineers,

such as the Korea Institute of Science and Tech-

nology in 1967 and the Korea Advanced Insti-

tute of Science and Technology in 1971. 

The government of Singapore took similar

initiatives, launching a series of training pro-

grammes—Basic Education for Skill Training in

1983, Modular Skills Training in 1987 and Core

Skills for Effectiveness and Changes in 1987. In

the 1990s the government also led the develop-

ment of the information and communications

technology industry by supporting study in this

area in tertiary institutions and building spe-

cialized training institutes as well as joint-venture

institutes with private companies. 

BOX 4.5

Orientation and content as important as resources—lessons from education strategies in East Asia

Source: World Bank 1993; Lee 2001; Lall 2001.
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has been selected, CDI serves as a partner and

consultant but does not manage the programme.

CDI has adapted its method to reach such diverse

communities as street children and indigenous

groups. As a result of its work in partnership with

community associations, more than 35,000 chil-

dren and young people, in 208 schools in 30

cities, have been trained in basic computer lit-

eracy. Most schools charge the students a sym-

bolic fee of $4 a month, equivalent to the cost of

five roundtrip metro rides in Rio de Janeiro, to

ensure their commitment.20

An interesting approach to improving In-

ternet access and use relies on school network-

ing initiatives, or “schoolnets”. A few developing

countries have established broad Internet access

for schools through nationwide networks, among

them Chile, Thailand and South Africa.

• The Enlaces project in Chile has linked

5,000 basic and secondary schools to its network.

Schools receive equipment, training, educa-

tional software and ongoing support from a

technical assistance network of 35 Chilean uni-

versities organized by the Ministry of Education.

The aim is to connect all secondary schools and

half the basic education institutions. The Enlaces

network provides access to email and educa-

tional resources through the public telephone

network, taking advantage of low overnight call

charges. And La Plaza, a customized software

interface developed locally, provides a virtual

“meeting place” for teachers and students.21

• Thailand has developed the first nation-

wide, free-access network for education in

South-East Asia, SchoolNet@1509. With only

120 dial-in telephone lines, the network was

obliged to establish a system to optimize the use

of the lines: it gave each school one account for

Web browsing and no more than two for Web

development, limiting total access to 40 hours

a month. It also created a Website to increase

schools’ awareness of the network and make

Thai content available on the Internet.22

• The South African School Net (School-

NetSA) is an interesting example for its struc-

ture and partnerships. SchoolNetSA, which is

spread across several provinces, provides In-

ternet services to local schools: connectivity,

domain administration, email and technical sup-

port. SchoolNetSA has also developed on-line

educational content, and many schools have

developed their own Web pages.23

Technologies such as CD-ROM, radio and

cable television—or a mix of technologies—

can be combined with the Internet to extend its

reach. The Kothmale Community Radio in Sri

Lanka uses radio as a gateway to the Internet for

its listeners in remote rural communities. Chil-

dren or their teachers send requests for infor-

mation about school topics for which no local

resources exist; other listeners may also submit

requests. The broadcasters search for the in-

formation on the Internet, download it and

make it available by constructing a broadcast

around the information, mailing it to the school

or placing it in the radio station’s open-access

resource centre. The resource centre provides

free Internet access and a library with com-

puter databases, CD-ROMs, downloaded lit-

erature and print materials. This mediated access

brings the Internet’s resources to rural and un-

derserved communities. And community re-

broadcasting can relay the information in local

languages rather than English, the dominant

language of the Internet.24

Regional and global cooperation can re-

duce the cost of access to the Internet. In-

deed, the development of information and

communications technology provides the tools

for learning through a global network. And

wireless technologies enable developing coun-

tries with little telecommunications infra-

structure to connect to the network. A

pan-African satellite system, to be launched

later in 2001, is expected to provide cheaper

and better network service to African countries.

Satellite-based distance education systems can

provide poor nations access to higher-quality

education and training in advanced countries.

Such initiatives can be part of cost-effective so-

lutions for bridging the “digital divide” be-

tween countries.

Many universities in developing countries

are testing or implementing Web-based edu-

cation systems. 

• The University of Botswana evaluated two

distance education methods: an Internet-based

course, free of charge, that ran three months, and

a video-based course that ran one week. The In-

ternet course boosted test results by 49%, and

Many universities in

developing countries are

testing or implementing

Web-based education

systems
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the video technology by a similar amount, sug-

gesting to the evaluators that both technolo-

gies have potential for distance learning.25

• The Indira Gandhi National University,

established in 1985, has extended its commu-

nications capabilities to impart lifelong edu-

cation and training, particularly to those living

in rural and remote areas. Its sophisticated

media centre has a satellite-based communi-

cations system, and all its education centres

are equipped with computers and email ac-

cess. Its Website provides general information

and course material for all programmes. The In-

ternet is serving a growing number of learners,

though it is still only a small part of a system

using a wide range of communications tech-

nologies, including radio, television, cable tele-

vision and teleconferencing.26

Other communities have developed the con-

cept of the “virtual university”, using the Internet

as a place for students, teachers and researchers

to “meet”. Working with universities in devel-

oping countries, the Francophone Virtual Uni-

versity supports distance education through

advice, assistance and educational materials. A

first call for proposals in 1998 resulted in the

funding of 26 projects, mostly based on the In-

ternet, and 132 more proposals from 16 coun-

tries are under consideration.27

PROVIDING ON-THE-JOB TRAINING

FOR LIFELONG LEARNING

Formal education is only part of the skill creation

system. Vocational and on-the-job training are

just as important. When technology is changing,

enterprises have to invest in worker training to

remain competitive. They are more likely to do

so when their workers are better educated to

start with, since that lowers the cost of acquir-

ing new skills. 

Several studies—in Colombia, Indonesia,

Malaysia and Mexico—have shown the high

impact of enterprise training on firm produc-

tivity. Such training can be an effective and eco-

nomical way to develop the skills of a workforce,

particularly where employers are well informed

about the skills needed. Some may also have the

expertise and resources to provide training in

both traditional and emerging skills. The costs

of enterprise training tend to be low compared

with those of formal training, though employ-

ers lose part of the benefit if employees leave.

Studies suggest that enterprise-based training

yields higher private returns than other post-

school training, in both developing and indus-

trial countries.28

Enterprise training is also an essential com-

plement to new investment in technology, plants

and equipment. Many studies in industrial coun-

tries suggest that the shortage of appropriate

worker skills is a major constraint to the adop-

tion of new technologies, while well-trained

workers accelerate their adoption.29

Despite the demonstrated gains in produc-

tivity from training, not all employers provide

it. Training involves costs—in materials, time

and forgone production. In Colombia, In-

donesia, Malaysia and Mexico a sizable share of

enterprises provide no worker training (table

4.2). Among small and medium-size enterprises,

more than half provide no formal, structured

training, and more than a third no informal

training. Weak management, high training costs,

inability to exploit scale economies in training,

poor information about the benefits of training,

market imperfections and the absence of com-

petitive pressures—all are reasons that firms

provide too little training. 

CHOOSING POLICIES FOR BETTER QUALITY

TRAINING

Skill development requires policy intervention

—in many forms. Governments can establish

training centres that involve the private sector.

Or they can use fiscal incentives or matching

grants to encourage industry associations to es-

When technology is

changing, enterprises

have to invest in worker

training to remain

competitive

TABLE 4.2

Enterprises providing training in
selected developing countries
Percent

Informal Formal
Country, year training training

Colombia, 1992 76 50
Indonesia, 1992 19 19
Malaysia, 1994 83 35
Mexico, 1994 11 11

Source: Tan and Batra 1995, cited in Lall 2001.
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tablish and manage such centres. In East Asia

industry associations provide many valuable

training and technical services. Also worth con-

sidering are generous tax allowances to smaller

firms for investing in training (Malaysia and

Thailand give a 200% tax deduction).30 And

governments can sponsor coordination units

to support interaction, with majority represen-

tation by the private sector to ensure that in-

dustry needs are addressed in the design of the

training curriculum.

A comprehensive strategy for skill creation

needs to address the entire range of market fail-

ures through a mix of institutional and other

policies. Examples of such failures include a

lack of information on education needs in in-

dustry and on student demands, inadequate in-

centives for trainers, low educational

qualifications among employers and managers,

low absorptive capacity among poorly educated

workers and an inability to form efficient train-

ing programmes in line with changing skill and

technology needs. Consider Singapore’s public

funding and incentives for lifelong skill devel-

opment, which try to overcome market defi-

ciencies (box 4.6). 

What are some of the key policies develop-

ing countries should consider for upgrading

skills? 

• Conduct comprehensive audits of skill pro-

vision and needs, not just once but on a regu-

lar basis. International benchmarking can be

used to assess skill needs. And there may be a

case for targeted development of new skills

likely to be critical for future competitiveness,

in such areas as food processing, capital-inten-

sive process industries and electrical and elec-

tronics engineering. Such exercises can be

undertaken by industry associations, academic

institutions and government, working together. 

• Target special information and incentive

programmes to small and medium-size enter-

prises to encourage them to invest in training.

Governments can build on apprenticeship sys-

tems, in which craftspeople teach young work-

ers traditional methods, upgrading the systems

by setting up training centres and subsidizing

training by small and medium-size enterprises. 

• Provide recent secondary school graduates

with partially financed training in accredited

private centres, both encouraging skill acquisi-

tion and helping to create a market for private

training. 

• While most of these examples relate to train-

ing in the urban, industrial and service sectors,

similar lessons apply in agriculture, where ex-

tension workers, researchers and others in-

volved in technological upgrading also need

training. 

FINANCING EDUCATION—TOUGH CHOICES

Public investments in learning yield high re-

turns to society as a whole. But where should

each country direct its investments? Have

today’s technological transformations made the

returns to secondary and tertiary education as

high as those to primary education—or even

higher? If so, how should spending be distrib-

uted across primary, secondary and tertiary sys-

tems? And are there ways to increase resource

flows to education, beyond simply expanding

public spending?

Skill development requires

policy intervention

in many forms

The Singapore government has invested

heavily in developing high-level skills. It ex-

panded the country’s university system and

directed it towards the needs of its industrial

policy, changing the specialization from so-

cial studies to technology and science. In the

process the government exercised tight con-

trol over the content and quality of cur-

riculum, ensuring its relevance for the

industrial activities being promoted. The

government also devoted considerable ef-

forts to developing the industrial training sys-

tem, now considered one of the world’s best

for high-technology production. 

The Skill Development Fund, estab-

lished in 1979, collected a levy of 1 percent

of payroll from employers to subsidize

training for low-paid workers. Singapore’s

four polytechnics, which meet the need

for mid-level technical and managerial

skills, work closely with business in de-

signing courses and providing practical

training. In addition, with government as-

sistance under the Industry-Based Training

Programme, employers conduct training

courses matched to their needs. And the

Economic Development Board continu-

ously assesses emerging skill needs in con-

sultation with leading enterprises and

mounts specialized courses. National in-

vestment in training reached 3.6 percent of

annual payroll in 1995, and the govern-

ment plans to raise it to 4 percent. Compare

this with an average of 1.8 percent in the

United Kingdom. 

The programme’s initial impact was

felt mostly in large firms. But efforts to in-

crease small firms’ awareness of the train-

ing courses and to support industry

associations have increased the impact on

smaller organizations. To expand the ben-

efit, a development consultancy scheme has

been introduced to provide small and

medium-size enterprises with grants for

short-term consultancies in management,

technical know-how, business development

and staff training. 

As a result of all these efforts the work-

force has shifted significantly towards more

highly skilled jobs, with the share of pro-

fessional and technical workers rising from

15.7% in 1990 to 23.1% in 1995. 

BOX 4.6  

Providing incentives for high-quality training in Singapore

Source: Lall 2001.
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The social benefits of primary education—

such as lower fertility and improved health for

mothers and children—have made universal

primary education a worldwide goal. But de-

veloping countries cannot ignore secondary and

post-secondary education, though the social

benefits from investments at these levels are

less well documented. Getting the balance right

is difficult. What indicators can countries use to

help them choose the best policy?

The share of national income spent on ed-

ucation relative to, say, defence and health, is

only a start. This indicator needs to be supple-

mented with others, such as teachers’ salaries rel-

ative to average incomes. Countries differ

enormously in what they pay teachers. In

Uruguay, for example, the statutory salary of an

experienced teacher at a public lower secondary

school is just 80% ($7,458 PPP US$) of average

income. In Jordan a teacher with the same ex-

perience would earn almost 3.5 times ($11,594

PPP US$) the country’s average income.31 Of-

fering starting salaries that are around the av-

erage income, or even lower, makes it difficult

to attract enough qualified teachers. 

An important indicator for higher education

is the rate of enrolment in technical subjects such

as science, engineering, mathematics and com-

puting. Some developing countries have had

great success in raising such enrolments. For ex-

ample, of the 3 million students enrolled in col-

lege in the four East Asian “tigers”—Hong

Kong (China, SAR), Republic of Korea, Singa-

pore and Taiwan (province of China)—in 1995,

more than 1 million were in technical fields.

China and India both have more than a million

students enrolled in technical subjects.32 These

large enrolments generate a critical mass of

skilled personnel. But there are stark disparities

between nations. While gross tertiary enrol-

ment in science and technical subjects was 23.2%

in Korea in 1997, it was only 1.6% in Botswana

and 0.2% in Burkina Faso in 1996 (see annex

table A2.1 in chapter 2).

Tertiary education is expensive—too ex-

pensive for many poor countries. That leads to

some difficult policy questions. Which skills

should countries acquire by sending students

abroad? Which subjects require public re-

sources, and which can be privately financed?

The logic of government financing for sec-

ondary education is indisputable. Nor can gov-

ernments neglect the post-secondary level. But

public financing does need to be targeted to sci-

ence, public health, agriculture and other fields

in which technological innovation and adapta-

tion will generate large spillover benefits for so-

ciety as a whole. For some developing countries,

participating in regional and global networks of

universities will make sense for several decades.

But in the long run most will want to establish

their own universities and research centres.

Most developing countries already devote

substantial public resources to education (table

4.3). But countries around the world find that they

need to finance skill development through a mix

of public resources, private finance and the direct

contributions of individuals. Some policy choices:

• Retain public responsibility for funding

basic education, with mandatory primary edu-

cation the responsibility of government. Out

of 196 countries, 172 have passed laws making

primary education compulsory.33 These laws

have not always been fully implemented.

• Reconsider the extent to which individuals

should pay for some courses at the tertiary level.

For courses that generate high private returns,

there may be a case for cost recovery. Courses in

business and law, for example, could be priced

to reflect the market value of these degrees. 

• Encourage private supply of some education

services, particularly at the post-secondary level.

The extent of private spending on education

varies enormously across countries. In Korea, for

example, private spending is equivalent to 2.5%

of GDP.34

• Rely more on private funding for vocational

and on-the-job training, through private firms

or trade associations. Use subsidies and tax al-

lowances for training to encourage individuals

and firms to invest in skills. 

Public policy in developing countries thus

has to focus on increasing resources and, in

many, on changing the orientation of education

systems. Financing education calls for a mix of

public and private responsibility. The public sec-

tor must retain responsibility for universal pri-

mary education and for secondary and some

tertiary education. But countries should consider

allowing greater scope for private supply of

Financing education calls

for a mix of public and

private responsibility
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some education services—and rely more on

payments from individuals for advanced pro-

fessional courses with strong market rewards. 

MOBILIZING DIASPORAS

Rich countries are opening their doors to de-

veloping country professionals—at a high cost

to the home countries. About 100,000 Indian

professionals a year are expected to take new

visas recently issued by the United States. The

cost of providing university educations to these

professionals represents a resource loss for India

of $2 billion a year (box 4.7).

This “brain drain” makes it more difficult

for developing countries to retain the very peo-

ple critical for technological development, peo-

ple whose wages are increasingly set in the

global marketplace. How can a diaspora con-

tribute to the home country? What can supplier

countries do to get some “compensation” for

generating skills that have an international mar-

ket? Can countries sustain and improve their do-

mestic education institutions? What can they do

to persuade talented people to return? Many

countries have adopted strategies to encourage

links between the diaspora and the home

country. 

INDIA’S DYNAMIC DIASPORA NETWORK

Diasporas can enhance the reputation of the

home country. The success of the Indian dias-

pora in Silicon Valley, for example, appears to

be influencing how the world views India, by cre-

ating a sort of “branding”. Indian nationality for

a software programmer sends a signal of qual-

ity just as a “made in Japan” label signals first-

class consumer electronics. India’s information

technology talent is now being courted not just

by companies in the United States but by those

in other countries. 

The worldwide network of Indian profes-

sionals has been investing in skill development

at home. The network has worked to raise the

endowments and bolster the finances of some

of India’s institutions of higher education. And

an effort is under way to establish five global in-

stitutes of science and technology.

The Indian diaspora is also having impor-

tant effects in the information technology sec-

tor. Firms increasingly have operations in both

the United States—the “front office”—and

India—the “manufacturing facility”. At a time

that talent in information technology has been

scarce, Indian-launched firms in the United

States have had a competitive advantage stem-

ming from an unusual factor: they are up and

running faster than their rivals simply because

they can hire technical people faster, drawing as

they do from a large transnational network.

This has led to rapidly growing demand for in-

formation technology specialists from India and

thus to a rapid expansion of information tech-

nology training, increasingly by the private

sector.35

Many countries have

adopted strategies to

encourage links between

the diaspora and the

home country

TABLE 4.3 

Average public education spending per pupil by region, 1997
(estimated)

Average Primary and secondarya Tertiary

Percentage Percentage Percentage
of GNP of GNP of GNP

US$ per capita US$ per capita US$ per capita

World 1,224 22 999 18 3,655 66
Advanced countries 5,360 21 4,992 20 6,437 25
Developing countries 194 16 150 12 852 68
Sub-Saharan Africa 252 11 190 8 1,611 68
Middle East 584 22 494 19 1,726 66
Latin America 465 14 392 12 1,169 35
East Asia 182 14 136 11 817 64
South Asia 64 15 44 11 305 73
Transition countries 544 26 397 19 603 33

a. Includes pre-primary.

Source: Lee 2001 using UNESCO 2000b.
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EFFORTS IN THE REPUBLIC OF KOREA AND

TAIWAN (PROVINCE OF CHINA) TO REVERSE

THE BRAIN DRAIN

Korea and Taiwan (province of China) have

focused more on encouraging their diasporas to

return than on encouraging them to invest at

home. Taiwan (province of China) set up a gov-

ernment agency—the National Youth Com-

mission—to coordinate efforts to encourage re-

turn. The commission acts as an information

clearinghouse for returning scholars seeking

employment and for potential employers. Korea

has focused on upgrading its research institu-

tions, such as the Korea Institute for Science and

Technology (KIST), as a way to attract returnees.

Those who join KIST are given a great deal of

research and managerial autonomy.

Both Korea and Taiwan (province of China)

have tried hard to attract scholars and researchers.

Intensive recruiting programmes search out older

professionals and scholars and offer them salaries

competitive with overseas incomes, better work-

ing conditions and help with housing and chil-

dren’s schooling. Visiting professor programmes

allow the countries to tap the expertise of those

uncertain about returning home for good. 

In the 1960s just 16% of Korean scientists

and engineers with doctorates from the United

States returned to Korea. In the 1980s that share

jumped about two-thirds.36 A large part of the

difference was due to Korea’s improved eco-

nomic prospects. 

Today, rather than focusing only on the phys-

ical return of their pools of technological talent

living abroad, the two countries are working to

plug their diasporas into cross-national networks.

They are organizing networks of professionals

overseas and linking them with the source country. 

AFRICA’S ATTEMPTS TO REVERSE ITS BRAIN

DRAIN UNDER ADVERSE CONDITIONS

Many African countries have suffered from in-

ternal conflicts and stagnant economies. Many

skilled people have left this hostile environment.

The Return of Qualified African Nationals Pro-

gramme, run by the International Organization

for Migration, has tried to encourage qualified

nationals to return and helped them reintegrate.

It reintegrated 1,857 nationals in 1983–99, slightly

more than 100 a year.37 Given the high level of

brain drain from Africa, this effort is unlikely to

make much of a difference. 

• • •

Can countries do anything to get compensation

for the skills lost through brain drain? One

The brain drain from skill-poor countries to

skill-rich countries is likely to continue in the

foreseeable future. What are the resources

at stake for the skill-supplying countries?

And how might these countries recover

some of the resources they lose through the

brain drain? 

Consider the drain of software profes-

sionals from India to the United States.

Under new legislation introduced in Octo-

ber 2000, the United States will issue about

200,000 H-1B visas a year over the next

three years. These visas are issued to import

specific skills, primarily in the computer in-

dustry. Almost half are expected to be issued

to Indian software professionals. What re-

source loss will this represent for India?

Consider just the public spending on

students graduating from India’s elite in-

stitutes of technology. Operating costs per

student run about $2,000 a year, or about

$8,000 for a four-year programme. Adding

in spending on fixed capital, based on the

replacement costs of physical facilities, brings

the total cost of training each student to

$15,000–20,000. Multiply that by 100,000,

the number of professionals expected to

leave India each year for the next three

years. At the high end, it brings the resource

loss to $2 billion a year.

How might India begin to recover this

loss? The simplest administrative mecha-

nism would be to impose a flat tax—an exit

fee paid by the employee or the firm at the

time the visa is granted. The tax could be

equivalent to the fees charged by head-

hunters, which generally run about two

months’ salary. Assuming annual earnings of

$60,000, this would amount to a flat exit tax

of $10,000, or about $1 billion annually

(and $3 billion over three years).

Public spending on education by India’s

central and state governments amounts to

about 3.6% of GDP. The share going to

higher education (including technical edu-

cation) is 16.4%, or 0.6% of GDP—around

$2.7 billion in 1999. Exit tax revenues—

whether collected through unilateral or bi-

lateral mechanisms—could easily raise

public spending in higher education by a

fifth to a third.

But estimates of the revenue potential

of an exit tax need to take into account be-

havioural responses: people might try to

evade the tax by leaving as students at an

early age and then staying on. How would

one tax this group of (potential) immigrants,

who are likely to be the “cream of the crop”

for a developing country? Moreover, if the

children of the elite do not enrol in a coun-

try’s education institutions, the political sup-

port for ensuring that the institutions are run

well will wither.

Beyond the exit tax, there are several al-

ternatives for taxing flows of human capi-

tal: 

• A requirement for loan repayment,

where each student in tertiary education is

given a loan (equivalent to the subsidy pro-

vided by the state) that would have to be re-

paid if the student leaves the country. 

• A flat tax, where overseas nationals pay

a small fraction of their income, say, 1%. 

• The US model, where individuals are

taxed on the basis of nationality, not resi-

dence. This would require negotiating bi-

lateral tax treaties.

• The cooperative model, where a multi-

lateral regime would allow automatic inter-

governmental transfers of payroll taxes or

income taxes paid by nationals of other

countries. 

As with all taxes, each of these in-

volves trade-offs between administrative

and political feasibility and revenue

potential.

BOX 4.7

Taxing lost skills

Source: Kapur 2001; Bhagwati and Partington 1976. 
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possibility is to use tax policy to generate re-

sources for institutions that create skills rele-

vant for both international and domestic

markets . Various tax proposals—from a one-

time exit tax to longer-term bilateral tax

arrangements—have been around for some

time (see box 4.7). In light of the increased mi-

gration of skills in recent years, such propos-

als deserve serious consideration. 

The contrasting experiences noted above

point to an obvious reality: countries with sub-

stantial diasporas have a potential resource. A

diaspora’s expertise and resources can be in-

valuable, but effectiveness depends on the state

of affairs in the home country. That means that

it must have an environment conducive to eco-

nomic development, with political stability and

sound economic policies. The diaspora’s attitude

towards returning to the home country is likely

to change as the country develops and its

prospects improve. Both the Indian and Korean

diasporas responded to improving domestic

conditions. Timing and chance play a part in this,

but in the end diaspora networks can be effec-

tive only when countries get their houses in

order.
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Today’s technological transformations are push-

ing forward the frontiers of medicine, commu-

nications, agriculture, energy and sources of

dynamic growth. Moreover, such advances have

a global reach: a breakthrough in one country

can be used around the world. The human

genome, mapped primarily by researchers in

the United Kingdom and the United States, is

equally valuable for biotechnological research

the world over. The Internet was created in the

United States, but its cost-slashing consequences

for information and communications enhance

people’s opportunities in every country. 

But technologies designed for the wants

and needs of consumers and producers in Eu-

rope, Japan or the United States will not nec-

essarily address the needs, conditions and

institutional constraints facing consumers and

producers in developing countries. Some tech-

nologies can be adapted locally, but that takes

resources. Others essentially need to be rein-

vented. Developing countries can do a lot to ex-

ploit the benefits and manage the risks of new

technologies—but global initiatives are also cru-

cial. Why global? Because the value of research

and development crosses borders, and few coun-

tries will invest enough on their own to provide

global public goods. Moreover, the global im-

pact of technological advance hinges on the

weakest links in the chain. For example, insuf-

ficient monitoring of the impacts of genetically

modified crops in the poorest countries can ul-

timately affect the richest. 

At the global level, two things are needed.

First, more public funding spent in new ways,

with public policy motivating creative partner-

ships among public institutions, private indus-

try and non-profit organizations. Second, a

reassessment of the rules of the game and their

implementation, ensuring that international

mechanisms—from the agreement on Trade-Re-

lated Aspects of Intellectual Property Rights

(TRIPS) to the allocation of domain names by

the Internet Corporation for Assigned Names

and Numbers—are not loaded against late-

comers or implemented to the disadvantage of

those already behind. 

On the one hand, today’s technological trans-

formations have tremendous potential to help

eradicate poverty. Though they do not replace

the need to mobilize and make better use of ex-

isting technologies, they offer new ways of over-

coming old constraints. Possibilities include: 

• Vaccines for malaria, HIV and tuberculo-

sis as well as lesser-known diseases like sleeping

sickness and river blindness. 

• Drought-tolerant and virus-resistant vari-

eties of the staple crops in Sub-Saharan Africa

and of farmers on marginal lands. 

• Low-cost computers, wireless connectivity,

low-literacy touch screens and prepaid chip-

card software for e-commerce without credit

cards.

• More efficient fuel cells for transportation,

power and heat generation; modernized biomass

technologies for producing liquid and gaseous

fuels and electricity; and cheaper and more ef-

ficient solar and wind power technologies.

On the other hand, much stands in the way:

Different climates, different demands.
Many of the technologies needed to make

progress in agriculture, health and energy dif-

fer significantly in temperate and tropical cli-

mates—contrast, for example, their diseases,

pests, soils and energy resources, each of which

calls for context-specific technologies. Some

technologies can be adapted to cross the eco-

logical divide—especially information and com-

munications technology—but others cannot.

A measles vaccine cannot be turned into a

Global initiatives to create technologies 
for human development

CHAPTER 5

A breakthrough in one

country can be used

around the world
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malaria vaccine, and irrigated rice varieties are

of little use in arid zones. Over the past two cen-

turies temperate zone technologies have left

tropical needs far behind (box 5.1).

Because technological advance is cumulative,

the long-standing concentration of scientific re-

search and technological innovation has opened

a yawning gap between rich and poor coun-

tries, with global markets driving a technolog-

ical trajectory that is not suited to the needs of

developing countries. Research agendas are dri-

ven by the interests of scientists and inventors

in research hubs and motivated by the needs and

desires of high-income consumers in Europe,

Japan and North America—and the developing

world elite. 

Low incomes, weak institutions. Human

poverty and weak institutions widen the gap

between technologies suited to the incomes and

capacities of rich and poor countries. Low in-

comes, low literacy and skill levels, unreliable

power supplies, weak administrative infra-

structures—all are barriers to diffusing and

using technologies designed for rich countries

in poor ones. As a result diffusion can stall, and

poor people can end up paying more than rich

for the same services—such as buying kerosene

when there is no electricity supply. In addition,

weak institutions can slow innovation as well as

diffusion of products specific to developing

countries—sometimes because insecure intel-

lectual property rights discourage private in-

vestors who cannot be sure that competition will

not come in, copy the technology and undercut

their profits.

Public goods, private producers. Innova-

tions have many valuable benefits that cannot

be captured by the innovator, even with intel-

lectual property rights, and so will be underin-

vested in by private producers. Furthermore, the

benefits of new technologies cross borders: an

effective cholera vaccine developed in any one

country—whether through public or private

investment—will be of value to many. But with-

out an effective way of coordinating this latent

demand and capturing these external benefits,

neither private investors nor national public

agencies will be motivated to invest in innova-

tion at socially optimal levels or in the most im-

portant areas. 

Global markets, global pricing. Some

products of new technologies—from pharma-

ceuticals to computer software—are in de-

mand worldwide. But when they are protected

by intellectual property rights and produced

under a temporary monopoly, pricing strategies

and global market mechanisms can hold them

out of reach. A monopoly producer seeking to

maximize global profits on a new technology

would ideally divide the market into different

income groups and sell at prices that maxi-

mize revenue in each, while still always cover-

ing marginal costs of production. Such tiered

pricing could lead to an identical product being

sold in Cameroon for just one-tenth—or one-

hundredth—the price in Canada. But seg-

Given the varied political, economic and

social histories of the world’s regions, it

seems more than coincidence that almost all

the tropics remain underdeveloped at the

start of the 21st century. Some argue that the

North-South divide of latitude misses the

point: the real gap is the temperate-tropical

divide of ecology. In 1820 at the start of

the modern growth era, the tropical world

had a per capita income roughly 70% of

that in the temperate world. By 1992 the gap

had widened, with per capita incomes in the

tropical zone just one-quarter of those in the

temperate zone. 

How did physical ecology, social dy-

namics, economic growth and technology

trajectories interact to create this divide?

Five possible explanations:

• Ecological specificity. Technologies

for promoting human development, espe-

cially in health, agriculture and energy,

are ecologically specific—determined by

soils, pests, diseases and energy endow-

ments—and cannot be transferred from

one zone to another merely through

tinkering.

• Head start. By 1820 temperate zone

technologies were more productive than

tropical zone technologies in these critical

areas. They were also economically inte-

grated in an international market of inno-

vation and diffusion across the temperate

zone, but with little cross-over into the trop-

ical zone.

• Returns to scale. Technological innova-

tion offers increasing returns to scale. With

richer populations in temperate countries,

market demand coupled with increasing re-

turns has tremendously amplified the gap

between temperate and tropical zones in the

past two hundred years. 

• Social dynamics. Urbanization and de-

mographic transition—processes largely

complete in temperate countries—further

fuelled economic growth. But in tropical

countries they have been held back, in a vi-

cious circle, by low food productivity and

poor public health.

• Geopolitical dominance. Temperate

countries historically dominated tropical

regions through colonialism, neglecting

education and health care and suppress-

ing local industry. Today temperate coun-

tries continue to dominate through the

institutions of globalization, writing the

rules of the game for international eco-

nomic life.

Of course, ecology is just one of many

factors: some tropical countries have bucked

the trend, and some temperate countries

have not met their promise. But if these five

explanations lie behind a broad ecological

divide, they call for policy solutions—from

nations and from the global community—

that focus on finding new ways to harness

technology to tackle the challenges of trop-

ical health, agriculture, energy and envi-

ronmental management.

BOX 5.1 

Tropical technology, suffering from an ecological gap

Source: Sachs 2000b.
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menting the market is not easy. With increas-

ingly open borders, producers in rich countries

fear that re-imports of heavily discounted prod-

ucts will undercut the higher prices charged to

cover overhead and research and development

costs. And even if products do not creep back

into the more expensive market, knowledge

about lower prices will, creating consumer

backlash. Without mechanisms to deal with

these threats, producers are more likely to set

global prices that are unaffordable in poor

countries. 

Weak technological capacity in many de-
veloping countries. Building technological ca-

pacity in developing countries is central to

forging long-term solutions because technolo-

gies for development have not, cannot and will

not be supplied through the global marketplace

alone. Though the past 20 years have seen an im-

portant rise in research excellence in some de-

veloping countries, others still lack adequate

research and development capacity. Without

it, they cannot adapt freely available global tech-

nologies to their needs—let alone set their own

research agendas for new innovations. Inade-

quate national policies are partly responsible, but

the loss of highly skilled migrants, the lack of

supporting global institutions and unfair im-

plementation of global trade rules create addi-

tional barriers. 

This Report calls for global action on four

fronts: 

• Creating innovative partnerships and new
incentives for research and development—
motivating the private sector, government and

academia to combine their strengths in research

and development, both within developing coun-

tries and through international collaboration.

• Managing intellectual property rights—
striking the right balance between private in-

centives to innovate and public interests in

providing access to innovations.

• Expanding investment in technologies
for development—ensuring the creation and

diffusion of technologies that are urgently

needed but neglected by the global market.

• Providing regional and global institu-
tional support—with fair rules of the game and

with strategies that build the technological ca-

pacity of developing countries. 

CREATING INNOVATIVE PARTNERSHIPS AND

NEW INCENTIVES FOR RESEARCH AND

DEVELOPMENT

Incentives to match technology to the needs of

poor people have to suit the times. A new ter-

rain of interaction is emerging, requiring a re-

think of policies in developing countries and in

the international community on the incentives

and opportunities for research. 

The low cost of communications makes vir-

tual research communities far more feasible

across countries. The Multilateral Initiative on

Malaria, for example, exchanges information

from malaria research worldwide to reduce du-

plication and maximize learning across pro-

jects. Virtual communities offer ways of drawing

on the skills and commitment of the science di-

aspora from developing countries.

Moreover, over the past 20 years some de-

veloping countries have created centres of world-

class research for a range of new technologies

(box 5.2). This move allows developing coun-

tries to set priorities for research and generates

potential for regional cooperation. Efforts to

build on these research centres will benefit dou-

bly from regional relevance and world-class col-

laboration.

The benefits of low-cost communications

and new research centres are reflected in the

growth of international research collaboration.

Over the past 15 years it has grown worldwide,

with researchers in both industrial and devel-

oping countries co-authoring research articles

with scientists from an ever-growing number of

countries, establishing a truly global research

community. In 1995–97 scientists in the United

States wrote articles with scientists from 173

other countries, scientists in Japan with 127, in

Brazil with 114, in Kenya with 81, in Tunisia with

48 (figure 5.1). 

Roles in research communities have changed

dramatically, creating new ways of working.

Think of the double helix, the structure that

creates life—two ribbons of DNA, intertwined

but not entangled. Can that same balance be

struck among private industry, university re-

searchers and public institutes—in both devel-

oping and industrial countries—to create a “triple

helix” that pursues research driven by the needs

FIGURE 5.1

The rise of networked research:
international co-authorship of
published scientific articles
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Source: NSF 2001.
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and responsive to the feedback of the ultimate

users—farmers and patients, households and

businesses? Striking such a balance requires un-

derstanding each actor.

Private research is growing—and with it

comes private ownership of the tools and find-

ings of research. Much basic research is still

publicly funded and licensed to the private sec-

tor. But it is often in the private sector that

technological applications are developed, re-

sponding to market demand. New incentives are

needed to motivate industrial research and de-

velopment to address the technological needs of

developing countries, not just the demands of

the global marketplace. It is no longer easy to

develop many technologies without the in-

volvement of the private sector. 

University research—mandated to serve

the public interest—has been increasingly com-

mercialized, especially in the United States. The

1980 Bayh-Dole Act allows universities to patent

and license their federally funded research results,

earning royalties. In 1985 only 589 utility

patents—patents for inventions, not designs—

were granted to US universities; in 1999, 3,340

were.1 A more commercial orientation has helped

bring HIV/AIDS treatments and cancer drugs

to market. But closer industry ties can direct

more research towards corporate rather than

public interests, and towards commercial rather

than open-ended basic research. In 1998 indus-

try funding for academic research in the United

States, though still a fraction of the total, was

nearly five times the level of 20 years before.2

Public research, still the main source of in-

novation for much of what could be called poor

people’s technology, is shrinking relative to pri-

vate research. Gaining access to key patented in-

puts—often owned by private firms and

universities in industrial countries—has become

an obstacle to innovation, sometimes with pro-

hibitive costs. Especially in developing countries,

public institutions often lack the negotiation,

legal and business skills for licensing and cross-

licensing proprietary research tools and prod-

ucts. And long-standing mutual suspicion and

even hostility between public researchers and

private developers impede many valuable av-

enues of work. In a 1996 survey of the malaria

research community, half the respondents said

With the emergence of world-class research ca-

pacity in some developing countries comes

new sources of technological excellence. Re-

search in developing countries focuses on prob-

lems specific to their contexts, whether local

diseases or low incomes. Four examples:

Thailand’s drug to fight malaria. Thai-

land has the world’s highest resistance to an-

timalarial drugs, so treatment is limited. But

scientists at Thailand’s Clinical Research Man-

agement Coordinating Unit are optimistic

about a drug they are developing especially

for local conditions. Hailed by the World

Health Organization as one of the most im-

portant developments in malaria treatment,

the new drug, dihydro-artemisinin (DHA),

will be combined with mefloquine in a single

tablet—making it easier for patients to follow

dosage instructions and providing a new edge

against resistance. If trials are successful and

DHA passes rigorous testing, it will be the first

home-grown pharmaceutical licensed in Thai-

land. With the possibility of local manufac-

ture of its plant-based raw materials, DHA has

the potential to be a widely available and

highly effective treatment in Thailand and

beyond. 

Cuba’s meningitis vaccine. Each year

meningitis B kills 50,000 children worldwide.

For years Western scientists struggled in vain

to develop a vaccine. Now Cuba’s heavy in-

vestment in medical research has paid off. In

the mid-1980s a deadly outbreak of meningi-

tis B prompted the publicly funded Finlay

Institute to invest in research—and it suc-

ceeded, producing a vaccine, providing na-

tional immunization by the late 1980s and

selling the vaccine throughout Latin America.

Still unavailable in Europe and the United

States due to regulatory barriers and US trade

sanctions, the vaccine is now to be licensed to

GlaxoSmithKline, a UK-based pharmaceuti-

cal giant. In return Cuba will be paid a li-

cense fee and royalties—part in cash and part

in kind, food and medicines because of the US

sanctions. 

Brazil’s computer breakthrough. Pro-

viding Internet access to low-income users is

stalled by computer costs. In the global mar-

ket multinational computer companies focus

on doubling computing power, not halving

costs. So in 2000 the government of Brazil

commissioned a team of computer scientists

at the Federal University of Minas Gerais to

do the reverse: produce a basic computer for

around $300. “We realized this was not a

First World problem—we were not going to

find a Swedish or a Swiss company to solve this

for us. We would have to do it ourselves”, said

the mastermind of the project. 

In just over a month a prototype was

made, with a modem, colour monitor, speak-

ers, mouse, Internet software and options for

adding printers, disk drives and CD-ROM

drives. The government is now seeking a

manufacturer, offering tax incentives to

push the project forward. Plans include in-

stalling the device in public schools to reach

7 million children and selling it on credit to

low-wage earners. The potential market ex-

tends worldwide. 

India’s wireless Internet access. Internet

access is typically provided through telephone

lines, but the cost of installing telephones in

India means that only 2–3% of the population

can afford them. To increase access from the

current 15 million to, say, 150–200 million,

costs would need to fall 50–65%. The tech-

nologies being offered by multinational com-

panies cannot meet that challenge—but a

home-grown alternative can. 

In 1999 the Indian Institute of Tech-

nology in Madras created a low-cost Internet

access system that needs no modem and elim-

inates expensive copper lines. At its core is

a wireless local system developed in collab-

oration with Midas Communication Tech-

nologies in Madras and US-based Analog

Devices. The result is faster and cheaper ac-

cess: ideal for providing access to low-in-

come communities throughout India and

beyond. Licensed to manufacturers in India,

Brazil, China and France, the technology is

already in use internationally, from Fiji and

Yemen to Nigeria and Tunisia. This is

proof—according to the chairman of Analog

Devices—that “Indian engineers are fully

capable of designing and deploying world-

class products for the Internet age”. 

All these initiatives were supported by

national public funding and incentives.

Global initiatives must reinforce such ef-

forts and help realize the full potential of re-

search institutes and enterprises in

developing countries by encouraging inter-

national collaboration and providing in-

centives that draw them into international

research projects.

BOX 5.2

Homemade but world class: research excellence for an alternative agenda

Source: Cahill 2001; Lalkar 1999; Pilling 2001a; SiliconValley.com 2001; Rediff.com 1999; Anand 2000; Rich 2001.
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they knew of promising results that were not fol-

lowed up—one reason being the gap between

the different stages and actors involved in turn-

ing research into a product.3

What does this new terrain mean for turn-

ing proprietary research to public interests?

How can partnerships draw on the strengths of

different actors? At a time of such technologi-

cal and institutional flux, it would be premature

to settle on one approach. Across different fields

of technology, the options within these complex

arrangements are under intense discussion—

and most likely will be for years as policies and

strategies evolve. 

OPTIONS FOR PUBLIC INSTITUTIONS

With proprietary ownership of tools and tech-

nologies concentrated in industry and univer-

sities, public institutions are exploring new

means of gaining access. Cross-licensing—ex-

changing rights to use patents—is common in

industry, but the public sector has largely been

blocked out of this strategy because its research

results are not usually patented. Some contro-

versial propositions are under debate. Will pub-

lic institutions need to claim intellectual property

rights for their innovations to generate bar-

gaining chips? Should developing countries

allow their universities to obtain patent rights

for government-funded research? Would doing

so increase secrecy, create conflicts of interest

and divert research from non-commercial na-

tional priorities? Are there alternatives to the

scramble for patents, or is this the inevitable way

forward? 

To access cutting-edge agricultural tech-

nologies, some public institutes are entering

joint ventures with corporations in adaptive re-

search. The Applied Genetic Engineering Re-

search Institute (AGERI), an Egyptian public

research institute, worked with Pioneer Hi-

Bred International to develop a new variety of

maize. By collaborating, AGERI was able to

train staff through contact with world-class re-

searchers and develop the local strain of the

maize. Pioneer Hi-Bred secured the rights to use

the new strain for markets outside Egypt. Such

agreements to segment markets are increasingly

used, with segmentation by:

• Crop and region. Insect-resistant maize

using patented genetic material from Novartis

has been transferred from the International

Maize and Wheat Improvement Center (better

known as CIMMYT) to Africa, but it can only

be used within the region.

• Variety. Monsanto and the Kenyan Agri-

cultural Research Institute’s agreement to trans-

fer genes patented by Monsanto to create

virus-resistant sweet potatoes is restricted to

selected varieties grown by small farmers in

central Kenya. 

• Country income. The International Rice

Research Institute negotiated with Plantech to

get the rights to use the stemborer resistance

gene in all developing countries.

These partnerships can produce win-win

outcomes, but they may also face longer-term

conflicts over market interests—especially if

farmers undertake their own adaptive research

and if developing countries plan to expand their

markets and export their crops. 

PUBLIC POLICY INITIATIVES

Basic research is usually promoted by giving

government funding to researchers whose find-

ings are then put in the public domain, pro-

moting the sharing of knowledge and supporting

the exploratory and cumulative nature of sci-

entific understanding. Then that basic research

must be transformed into a final product

through extensive tests, trials, scaling up and

packaging. How can product development to

meet specific human development needs be

promoted?

Two approaches are possible. “Push” in-

centives pay for research inputs by putting pub-

lic money into the most promising research in

public institutes. “Pull” incentives promise to

pay only for a result, such as a vaccine for tu-

berculosis or a drought-tolerant variety of maize,

whether it is produced by a private company or

a public institute. One current pull proposal is

to commit in advance to buying, say, a tuber-

culosis vaccine that meets specified require-

ments and to make it available to those who need

it. Such a commitment could create strong in-

centives for applied research that results in vi-

able products, while spending no public money

Partnerships can produce

win-win outcomes, but

they may also face

longer-term conflicts over

market interests
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until the product is created. This mechanism

could work for vaccine development because the

desired product and quantity are relatively easy

to specify (box 5.3). 

Combining push and pull, Australia, the

European Union, Japan, Singapore and the

United States have each introduced orphan

drug legislation to facilitate the development of

drugs for rare diseases—usually those afflicting

fewer than 500,000 patients a year—which are

unlikely to be profitable for pharmaceutical

companies. The legislation typically provides

tax incentives for research and development as

well as patent protection. In the United States

in 1973–83, before the legislation was adopted,

fewer than 10 drugs and bioproducts for rare dis-

eases entered the market. Since the 1983 Orphan

Drug Act more than 200 such drugs have been

produced.4

In a similar way, a global orphan drug ini-

tiative could provide a much-needed push for

research on tropical diseases, which also repre-

sent small commercial markets—not because

they are rare but because they afflict poor peo-

ple. But such tax credits can have drawbacks.

A tax credit for research on products for de-

veloping countries could be claimed by com-

panies pursuing research not appropriate for

developing countries—such as a company doing

research on a short-term malaria vaccine ap-

propriate for travellers—or research not actu-

ally aimed at developing the desired technology.

One solution could be to award modest tax

credits retroactively if a private firm produced

a new product that was then purchased for use

in developing countries.

INDUSTRY INITIATIVES

Public attention to the powerful influence of the

private sector has prompted industry initiatives.

One approach—already practised by one of the

agribusiness giants—is to allow company sci-

entists to use part of their time (say, 15%) for

self-directed research using company resources.

Such efforts could be linked to the agendas of

public research institutes, strengthening the

links between private and public research. 

Some corporations have donated their pro-

prietary technologies for public research. Con-

sider the case of vitamin A–enhanced rice. It

was developed entirely with public funding

but, it was later discovered, drew on 70 pro-

prietary research tools belonging to 32 com-

panies and universities. After much negotiation

and high-profile media attention, all the li-

cense holders agreed to grant free use of their

intellectual property for distributing the rice to

farmers who will earn less than $10,000 from

growing it.5

In terms of providing access to the prod-

ucts of proprietary technologies, drug dona-

tion programmes have become the primary

means of corporate philanthropy in the phar-

maceutical industry: the combined product

donations of five major pharmaceutical com-

panies rose from $415 million in 1997 to $611

million in 1999.6 Among the best known are

Merck’s mectizan programme for onchocer-

ciasis (river blindness), started in 1987, and

Pfizer’s zithromax programme for trachoma,

started in 1998. Such donations can be a win-

win proposition where a country gets a free

supply of the needed drugs and the company

Public attention to the

powerful influence of the

private sector has

prompted industry

initiatives

Vaccine markets are notoriously weak: re-

search is long and expensive but the market

is not secure. Health budgets in developing

countries can cover only a fraction of a vac-

cine’s social value. And once a vaccine has

been produced, major buyers may pressure

the developers to offer low prices, creating

an uncertain return. Incentives are needed

to guarantee the market, and purchase com-

mitments—promising a set price and quan-

tity to be purchased for a specific

product—offer a way of doing that. The

basic idea is not new. In 1714 the British gov-

ernment offered 20,000 pounds—a fortune

at the time—to whoever could invent a way

of measuring a ship’s longitude at sea. The

offer worked: by 1735 the clockmaker and

inventor John Harrison had produced an

accurate maritime chronometer. 

Such an incentive could also work for

vaccines. Public money would be spent only

when the vaccine was produced, and devel-

opers (rather than governments) would choose

which projects to pursue. A purchase com-

mitment requires clear conditions to make it

credible. Vaccine developers must trust the

market guarantee, so legally binding contracts

would be needed. Setting the price and ef-

fectiveness criteria in advance would insulate

the evaluators of vaccines from political and

corporate pressure and enhance credibility.

The need for credibility and clear rules was a

lesson learned by Harrison, who despite his

chronometer’s accuracy was denied the cash

prize during many years of political wrangling

and redefining of rules. 

But on its own a purchase commitment

would not be sufficient to address the con-

centration of pharmaceutical research and de-

velopment in industrial countries. While the

incentives generated by a commitment would

not be limited to the residents of any country,

developing country researchers often lack the

capital to finance research up front. Building

local research capacity with other mechanisms

would continue to be essential for developing

countries to have the ability to create medicines

for their own needs. 

BOX 5.3

From longitude to long life—the promise of pull incentives

Source: Kremer 2000a, 2000b; Business Heroes 2001; Baker 2000; Bloom, River Path Associates and Fang 2001.
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gets good public relations and sometimes tax

incentives. 

For countries, however, drug donations are

still just one element in a sensible long-term

plan for increasing access. The framework for

their use needs to ensure that they do not un-

dermine existing or potential market-driven ac-

cess (box 5.4). And if donations are conditional

on not using provisions in the TRIPS agree-

ment—such as compulsory licensing and par-

allel importing—they could inhibit local

initiatives and capacity building.

Industry initiatives of these kinds—dona-

tions of time, of patents and of products—pro-

vide one-off solutions, but are no substitute for

good public policy. The recent backlash against

pharmaceutical companies over HIV/AIDS

drugs illustrates the need for policy-makers to

provide a framework that ensures structural

and market-driven, not only charitable, access

to lifesaving medicines. The challenge for gov-

ernments and the international community is to

create incentives and regulations that form the

right framework.

MULTIACTOR ALLIANCES

A promising new strategy is to create technol-

ogy alliances that draw together diverse actors

with a common interest—including govern-

ment agencies, industry, academia, civil society

and committed individuals who can make spe-

cific contributions to the task at hand. Such al-

liances are bringing new momentum to research,

particularly in health. But coordinating the di-

verse interests of actors is a challenge, espe-

cially in handling the intellectual property rights

of any resulting products. 

A pioneering example is the non-profit In-

ternational AIDS Vaccine Initiative (IAVI),

with major funding from private foundations

and several governments. By drawing together

academia, industry, foundations and public re-

searchers with win-win intellectual property

rights agreements, IAVI’s setup enables each

partner to pursue its own interests—while jointly

pursuing a vaccine for the HIV strain common

in Africa (box 5.5). IAVI’s success can be judged

only by its results, but the initiative has inspired

rethinking in many other fields. Could a simi-

lar initiative be launched in agriculture? In re-

newable energy? Now is the time to try.

BUILDING THE TRIPLE HELIX

The intertwining of public, university and pri-

vate efforts is at the heart of new approaches to

creating technology. But it needs to be carefully

balanced, with each partner focusing on its

mandate and comparative advantage. To cap-

ture the benefits, interactions should be based

on clear principles, including:

• Ensuring transparency and accountability in

decision-making and governance.

• Agreeing beforehand on an assignment of in-

tellectual property that ensures public rights to

use the inventions equitably or inexpensively.

• Making the end products affordable and

accessible to those who need them. 

• Contributing whenever possible to local ca-

pacity, for example, by collaborating with re-

searchers in developing countries and with the

ultimate users of technologies.

The intertwining of public,

university and private

efforts is at the heart of

new approaches to

creating technology

Good drug donation programmes can be

highly effective. In 1987 Merck introduced a

programme to provide free “wherever needed

for as long as needed” the drug mectizan to

eradicate onchocerciasis (river blindness). In

1998 an estimated 25 million people in 32

countries were treated. This was a great suc-

cess, both in corporate policy and in im-

pact—but it is not always replicable.

Onchocerciasis, found in a limited geographic

area, can be eradicated and has a simple treat-

ment. These features make an open-ended do-

nation feasible for Merck to guarantee. But

most diseases are not so containable. One

danger of drug donation programmes is that

they may be seen as a solution to access, when

in fact they cannot address the problem ad-

equately. Drawbacks include: 

• Sustainability. Donations cannot be a

long-term solution for a disease that persists.

As the current chief executive officer of

Merck admits, “giving our medicines away

in general is an unsustainable and unrealis-

tic answer because, at the end of the day, we

must earn an adequate return on our in-

vestment in order to fund future research”. 

• Scale. The volume of corporate dona-

tions cannot meet demand. Of the 36 mil-

lion people with AIDS, 95% are in

developing countries. Companies clearly

could not donate for free to every person in

need a treatment sold for $10,000–12,000 a

year in the United States.

• Restrictions. Drug donations are often re-

stricted to a certain number of patients, lim-

ited to certain regions, available for a restricted

time or supplied only to treat certain dis-

eases—excluding, for administrative reasons,

some people equally poor and in need.

• Burden on public health structures. Some

donation programmes require establishing

separate disbursement systems to keep drugs

from being diverted. But this only draws staff

away from the existing health care structure,

stretching other services too thin.

• Delay. Because donations tend to be

more complex than standard commercial

transactions, access to the medicine can be

delayed by protracted negotiations. Pfizer’s

fluconazole donation to South Africa was

announced in April 2000, but by February

2001 no patients had received the drug.

BOX 5.4

Hidden costs of drug donation programmes

Source: Guilloux and Moon 2000; Kasper 2001.
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The new arrangements and incentives being

explored make it possible for public interests

to be served during this rush to own the tools

of research. But the future is far from secure.

Whether these alliances and incentives ulti-

mately ensure that technologies are developed

for poor people’s needs is the vital test—and the

fundamental standard for judging their success. 

MANAGING INTELLECTUAL PROPERTY

RIGHTS

Intellectual property rights lie at the heart of a

highly polarized debate on technology and de-

velopment. Why the uproar? Intellectual prop-

erty rights—from trade marks and patents to

copyrights and geographic indications—offer an

incentive to research and develop technologies

because they make it easier for innovators to

reap returns on their investment. With patents,

for example, inventors are given a temporary

monopoly in the market, during which time

they can charge prices that more than cover

the initial cost of investment. Once the patent

expires, competition can enter, pushing prices

closer to production costs. The ideal regime of

intellectual property rights strikes a balance

between private incentives for innovators and

the public interest of maximizing access to the

fruits of innovation. 

This balance is reflected in article 27 of

the 1948 Universal Declaration of Human

Rights, which recognizes both that “Everyone

has the right to the protection of the moral

and material interests resulting from any sci-

entific, literary or artistic production of which

he is the author” and that “Everyone has the

right . . . to share in scientific advancement and

its benefits”. Likewise, the World Trade Or-

ganization’s TRIPS agreement invokes a bal-

ance between “the promotion of technological

innovation and . . . the transfer and dissemi-

nation of technology”. 

The transfer of technology, as well as in-

novation, played a key role in the history of in-

dustrialization. But whether that transfer

occurred through formal or informal routes

varied greatly. Industrialization has tradi-

tionally created national capacity by repro-

ducing the technologies of advanced

economies. But many of today’s advanced

economies refused to grant patents through-

out the 19th and early 20th centuries, or found

legal and illegal ways of circumventing them—

as illustrated by the many strategies used by

European countries during the industrial rev-

olution (box 5.6). They formalized and en-

forced intellectual property rights gradually as

they shifted from being net users of intellec-

tual property to being net producers; several

European countries—including France, Ger-

many and Switzerland—completed what is

now standard protection only in the 1960s

and 1970s. 

Global spending on developing an AIDS

vaccine is $300 million—just 10% of what Eu-

rope and the United States spend annually on

drugs to treat HIV/AIDS. To rectify this ex-

treme imbalance, in 1994 the Rockefeller

Foundation launched a programme that was

spun off in 1996 as the International AIDS

Vaccine Initiative (IAVI). The mission is to

accelerate the development, manufacture

and distribution of AIDS vaccines at afford-

able prices to the public sectors of develop-

ing countries. IAVI is doing this by creating

partnerships between industry, academia and

the public sector. The objective: to get a

dozen vaccines through early development

and then get two or three into big clinical tri-

als. Already some success is evident: in Jan-

uary 2001 clinical trials began in Kenya to test

IAVI’s first AIDS vaccine. 

The initiative is breaking new ground in

several ways. First, research is focused on the

A strain of HIV and so is targeted at devel-

oping country needs—unlike most AIDS

research, which focuses on the strains com-

mon in rich countries. Second, IAVI shows

that research networks can work: scientists

at Oxford University and the University of

Nairobi and manufacturers in Germany and

the United Kingdom have moved the lead-

ing vaccine from concept to clinical trials in

record time. Third, through these networks

IAVI has encouraged the buildup of local ca-

pacity by working with developing country

researchers and using local doctors to con-

duct trials. 

But the most important experiment is

the intellectual property terms that IAVI

has agreed to with its public and private

partners. IAVI’s expectation is that a com-

pany (or one of its strategic partners) will be

the ultimate manufacturer and distributor of

the vaccine. But if the company is later un-

willing or unable to deliver the vaccine to the

public sectors of developing countries at af-

fordable prices, thus losing the time and

money in the new technology, IAVI is free

to seek alternate suppliers. IAVI would have

rights to a non-exclusive license to find an

alternative manufacturer to produce the vac-

cine for sale only to the public sector and only

in developing countries. 

Though this arrangement is appealing,

there are additional complications, such as

agreeing on affordable pricing or on the

handling of proprietary intellectual property

that industry partners may bring with them.

There are real possibilities of blocking

patents and cross-licensing agreements that

could thwart the use of IAVI’s opt-out op-

tions. These details, to be worked out case

by case, will be the test of whether such

public-private partnerships can deliver suc-

cess for all sides. 

The prospects look good. Academic

research centres have been attracted by

IAVI’s proposition. A few biotechnology

companies—with ideas but little capital—

have also joined the collaboration, such as

Alphavax in North Carolina and its partners

in South Africa. Aventis, one of the world’s

“big four” vaccine producers, has also ex-

pressed an interest in partnerships with

IAVI when the time comes to do large clin-

ical trials in developing countries. 

BOX 5.5

IAVI’s innovation in networked research

Source: Berkley 2001; IAVI 2000; The Economist 2001.
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Today, however, intellectual property rights

are being tightened worldwide. As signatories

to the TRIPS agreement, developing countries

are now implementing national systems of in-

tellectual property rights following an agreed set

of minimum standards, such as 20 years of

patent protection; the least developed coun-

tries have an extra 11 years to do so. 

In this new global regime two problems are

creating new hurdles for progress in human de-

velopment. First, consensus is emerging that

intellectual property rights can go too far, ham-

pering rather than encouraging innovation and

unfairly redistributing the ownership of knowl-

edge. Second, there are signs that the cards are

stacked against fair implementation of TRIPS.

WHEN INTELLECTUAL PROPERTY RIGHTS GO

TOO FAR

Intellectual property rights have increased pri-

vate investment in industries such as agribusi-

ness, pharmaceuticals and software by enabling

the gains of research to be captured. The num-

ber of patents claimed has risen dramatically over

the past 15 years—in the United States from

77,000 in 1985 to 169,000 in 1999.7 The World

Intellectual Property Organization’s Patent Co-

operation Treaty accepts a single international

application valid in many countries; the num-

ber of international applications rose from 7,000

in 1985 to 74,000 in 1999.8 Much of this increase

reflects a boom in innovative activity, but some

reflects less benign change. 

First, the scope of patent claims has broad-

ened—especially in the United States, the trend-

setter on patent practice. From patents on genes

whose function may not be known to patents on

such e-commerce methods as one-click pur-

chasing, many believe that the criteria of non-

obviousness and industrial utility are being

interpreted too loosely. Patent authorities have

been accused of acting as service providers to

patent applicants, not as rigorous watchdogs of

the public domain. 

Second, the strategic use of patents has also

become more aggressive, because they are rec-

ognized as a key business asset. Minor changes

to products at the end of the patent life—es-

pecially for medicines—are used to evergreen

the monopolist’s rights. Moreover, some patent

applications disclose their innovations with

great obscurity, stretching patent officers’ ca-

pacity to judge and the ability of other re-

searchers to understand. In 2000 the World

Intellectual Property Organization received 30

patent applications over 1,000 pages long, with

several reaching 140,000 pages. 

These two trends hamper innovation and

shift traditional knowledge into private hands:

• Hampering innovation. Patents are not

just an output of research, they are also an input.

And when used in excess, they can bind up

product development in licensing negotiations

and transaction costs, creating uncertainty and

Technology transfer played a central role in

the industrial revolution but intellectual

property protection was by no means the only

route, nor was it always respected. Until the

mid-19th century the most important means

of technology transfer was hiring skilled

workers who brought needed technological

knowledge. Skilled workers from industrially

advanced countries were in high demand, re-

sulting in government action. In 1719 French

and Russian attempts to recruit British work-

ers—especially those skilled in wool, metal

and watch-making industries—prompted

the British government to ban skilled worker

migration, making it punishable by fine or

even imprisonment. Emigrant workers who

failed to return home within six months of

warning could lose their land, property and

citizenship.

As technologies became embodied in

machines, the focus shifted to controlling

their export. In 1750 Britain banned the

export of “tools and utensils” in wool and

silk industries, then in 1781 widened that to

“any machine, engine, tool, press, paper,

utensil or implement whatsoever”. But in re-

sponse, entrepreneurs and technicians in

Belgium, Denmark, France, the Nether-

lands, Norway, Russia and Sweden devised

new ways to get the technologies, often with

explicit state consent or even active en-

couragement, including offers of bounty for

specific technologies. 

By the mid-19th century key technolo-

gies were too complex to acquire by hiring

workers and importing machines, and li-

censing patents became increasingly impor-

tant. Most of today’s industrial countries in-

troduced patents by 1850, followed by

copyright and trade mark laws. But there

were important exceptions. Swiss patent law

was weak until 1907—when Germany

threatened trade sanctions—and did not

cover chemicals and pharmaceuticals until

1978. The United States, despite being a

strong proponent of patent rights, did not

recognize copyrights for foreigners until

1891. 

Despite the emergence of international

intellectual property rights among these

countries, they continued to break the

rules. In the late 19th century German

manufacturers found ways of infringing

on British trade mark laws, producing

counterfeit Sheffield cutlery with fake

logos and placing the stamp of country of

origin only on packaging, or hidden out of

sight—as on the bottom of sewing

machines.

What implications does this history

have today? First, tight and uniform intel-

lectual property rights were not the only way

technologies were transferred between

today’s industrial countries—despite argu-

ments often made by these countries about

the importance of the TRIPS agreement.

Second, each country crafted its own path,

at its own pace, in introducing intellectual

property protection—highlighting the im-

portance of countries creating their own

strategies today, even within the multilateral

regime.

BOX 5.6

Lessons from the history of intellectual property rights

Source: Chang 2001.
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the risk of “submarine patents”—prior claims

that surface only when research is under way.

Without better information on patent claims and

easier exchange of patented inputs, researchers

risk wasting time inventing around proprietary

technology and being blocked out of whole av-

enues of research. 

• Shifting traditional knowledge to private
owners. Existing patent systems lay open in-

digenous and community-based innovation in

private sector claims. Infamous cases of falsely

claimed patents include those on the properties

of the Neem tree, turmeric and, more recently,

the Mexican enola bean. Claiming, using and de-

fending patents is easier for private industry

than for public institutes and innovative com-

munities (table 5.1). Recognizing the need to cor-

rect the resulting imbalance of access to patents,

the World Intellectual Property Organization

has launched an initiative to provide alternative

forms of protection (box 5.7).

THE CURRENT IMPLEMENTATION OF TRIPS:
NEW HURDLES FOR HUMAN DEVELOPMENT

Views vary tremendously on the expected im-

pact of the TRIPS agreement on developing

countries. For several reasons the likely out-

comes are not yet clear:

• Diverse national situations. The impact of

TRIPS will vary according to each country’s

economic and technological development. Mid-

dle-income countries like Brazil and Malaysia are

likely to benefit from the spur to local innova-

tion. Poorer countries, where formal innovation

is minimal, are likely to face higher costs with-

out the offsetting benefits. 

• Diverse national legislation. TRIPS’s min-

imum standards for intellectual property must

be reflected in national legislation. But there is

good scope for appropriate national strategies

within that multilateral framework. The impact

of TRIPS will partly depend on whether coun-

tries choose the strategies that best suit their in-

terests.

• Too recent to assess. The TRIPS agree-

ment entered into force in most developing

countries in January 2000; the least developed

countries have until 2006. With implementation

still under way and industries still adjusting, lit-

tle empirical evidence is available on the effects

of legislative change. 

• Determined by case law. TRIPS, like other

World Trade Organization agreements, is an

agreement on a legal framework. Its implications

will be decided by resolving disputes. That

makes case law and the power of the parties in-

volved of great importance. 

The game is hardly fair

when the players are of

such unequal strength,

economically and

institutionally

TABLE 5.1

Who has real access to claiming patents?

Multinational Public research Farming 
Issue corporations institutes communities

Under intellectual Employee contracts ensure Employee contracts can The concept of an
property law the that inventors surrender ensure that inventors individual inventor is 
inventor must be named most or all rights surrender most or all rights alien to many communities

to the company to the institute and can cause conflict

The criteria for patents Companies’ focus on Focused more on basic Since these criteria have 
include novelty and an small improvements research, institutes often little to do with the 
inventive step usually meets the criteria cannot meet the criteria process of community 

invention, they are hard 
to meet

Legal advice from Companies have in-house Institutes have little in-house Communities usually 
specialized patent legal departments and capacity and limited access cannot afford or obtain 
lawyers is expensive ready access to expert to expensive expertise either basic or expert 

consultants advice

Patent holders must Companies employ Institutes often lack strong Communities find it almost
defend their patents aggressive tactics, using patent defence and give impossible to monitor—
under civil law patent claims to stake out in to political pressure not let alone confront— patent

their market turf to challenge the private infringements around the
sector world.

Source: UNDP 1999a. 
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A single set of minimum rules may seem to

create a level playing field, since one set of rules

applies to all. But the game is hardly fair when

the players are of such unequal strength, eco-

nomically and institutionally. For low-income

countries, implementing and enforcing the in-

tellectual property rights regime put stress on al-

ready scarce resources and administrative skills.

Without good advice on creating national legis-

lation that makes the most of what TRIPS allows,

and under intense pressure from some leading

countries to introduce legislation beyond that re-

quired by TRIPS, many countries have legis-

lated themselves into a disadvantageous position.

Moreover, the high costs of disputes with the

world’s leading nations are daunting, discour-

aging countries from asserting their rights—

hence the importance of ensuring that adequate

legal aid is provided through the World Trade

Organization. 

If the game is to be fairly played, at least two

critical shifts must take place. First, the TRIPS

agreement must be implemented fairly. And

second, commitments under this and other mul-

tilateral agreements to promote technology

transfer must be brought to life. 

Ensuring fair implementation of the
TRIPS agreement. Under TRIPS countries can

use compulsory licensing—permitting the use

of a patent without the consent of the patent

holder—in a number of circumstances, which

they must embody in their own legislation. Typ-

ical uses are for public health emergencies and

as antitrust measures to maintain competition

in the market. TRIPS also allows countries to

choose whether or not to permit patented goods

to be imported from other countries where they

are sold by the same company but more cheaply.

Many industrial countries include these measures

in their law and practice as part of their na-

tional strategy for using intellectual property

rights. Yet under pressure and without ade-

quate advice, many developing countries have

not included them in their legislation, or are chal-

lenged when they try to put them to use. These

legal provisions rarely grab public attention—

but the development consequences of their un-

fair implementation can. The strongest example

is the recent high-profile debate on developing

countries’ access to HIV/AIDS drugs. It has in-

creased public awareness of the far-reaching

implications of intellectual property rights and

highlighted the urgent need for fair implemen-

tation of TRIPS (feature 5.1).

Taking technology transfer from provi-
sions to practice. Beyond the negotiating room,

provisions for technology transfer written into

many international agreements have often turned

out to be paper promises. Consider three ex-

amples. The 1990 Montreal Protocol on Sub-

stances that Deplete the Ozone Layer, despite

its overall success, ran into conflicts over com-

mitments to ensure fair and favourable access

for developing countries to chlorofluorocarbon

(CFC) substitutes protected by intellectual prop-

erty rights. The 1992 Convention on Biological

Diversity aims to ensure fair and equitable use

of genetic resources partly through technology

cooperation, but its technological provisions

have received little attention or have been down-

sized. And the 1994 TRIPS agreement calls for

The TRIPS agreement must

be implemented fairly

Genetic resources, traditional knowledge

and expressions of folklore have all gained

new scientific, economic and commercial

value for developing countries. But the im-

pact of intellectual property rights on the con-

servation, use and benefit sharing of these

resources has been controversial. 

A regime for global intellectual property

rights is not fair if it is global in enforcement

but not in the tools it provides. Intellectual

property law—patents, copyright, trade

marks, industrial design, geographic indi-

cations—arose from the needs of inventors

in the industrial revolution. But the keepers

of genetic resources, traditional knowledge

and folklore have different customs, insti-

tutions, needs and ways of working that are

not yet adequately reflected in this

framework. 

In response, in 1998 the World Intel-

lectual Property Organization (WIPO)

launched an initiative to make intellectual

property rights more relevant. Efforts in-

clude sponsoring workshops for indigenous

people and others on protecting traditional

knowledge, providing information on how

traditional knowledge can become part of the

searchable prior art (to reduce the chances

of patents being granted for “inventions”

already well-known in traditional commu-

nities), publishing information on customary

laws and regimes, and recording experiences

of indigenous people using intellectual prop-

erty rights to protect their traditional knowl-

edge.

In 2000 WIPO’s member states estab-

lished an Intergovernmental Committee on

Intellectual Property and Genetic Resources,

Traditional Knowledge and Folklore. By es-

tablishing this body, member states signalled

that the time has come for intergovernmen-

tal discussions of these issues. Central to the

committee’s work will be better under-

standing and managing the relationships be-

tween intellectual property and the

conservation, use and sharing of benefits

from genetic resources, traditional knowledge

and folklore. The goal will be to develop in-

ternationally accepted intellectual property

standards for regulating access to and shar-

ing the benefits of genetic resources and for

protecting traditional knowledge and ex-

pressions of folklore. The challenge is en-

suring that the international intellectual

property system becomes relevant to and

adequate for all communities.

BOX 5.7

Making the global intellectual property rights regime globally relevant

Source: WIPO 2001b; Wendland 2001.



Worldwide, 36 million people are living with

HIV/AIDS. Some 70% of them are in Sub-Saharan

Africa—one in seven adult Kenyans, one in five

South Africans, one in four Zimbabweans and one

in three Batswana. This epidemic has been likened

to the 14th-century plague that swept through Eu-

rope—except this time, lifesaving treatment exists.

Since 1996 a three-drug combination of antiretrovi-

rals has dramatically cut AIDS deaths in industrial

countries. 

These lifesaving drugs are produced under patent by

a handful of US and European pharmaceutical com-

panies. Prior to the Uruguay Round of the General

Agreement on Tariffs and Trade (GATT) negotia-

tions, during which the agreement on Trade-Re-

lated Aspects of Intellectual Property Rights (TRIPS)

was adopted, 50 countries did not provide patent

protection for pharmaceutical products, enabling

them to produce or import low-cost generic ver-

sions of patented drugs. Such patenting was intro-

duced in France only in 1960, Germany in 1968,

Japan in 1976 and Italy, Sweden and Switzerland in

1978. Yet the TRIPS agreement requires 20-year

product patents from all World Trade Organization

members. 

At the same time, the agreement allows countries to

include in national legislation safeguards against

patent monopolies that might harm extraordinary

cases of public interest. The agreement does not pre-

vent countries from importing brand name drugs

that are sold more cheaply in other countries—

known as parallel imports. And in some cases it al-

lows countries to use patents without the permission

of the patent holder, in return for a reasonable roy-

alty on sales—known as compulsory licensing. The

question is whether these provisions can become

practice when they are most needed. 

Providing access to drugs is just one part of tackling

AIDS—but it is an important part. It can significantly

increase the quality and length of life of people al-

ready infected as well as aid prevention by encour-

aging others to get tested and reducing

mother-to-child transmission of the virus. In addi-

tion, such drugs can provide a much-needed motive

to improve health care distribution systems in de-

veloping countries. Yet in December 2000 anti-

retrovirals were priced globally at $10,000–12,000

a patient a year, far from affordable for govern-

ments in countries where most affected people live.

At that price in 1999 it would have cost Kenya at least

twice its national income, Zambia more than three

times, to provide treatment (see table). As a result

just 0.1% of the 25 million people with HIV/AIDS

in Sub-Saharan Africa have access to these lifesav-

ing drugs.

Two connected responses to this urgent situation

are being pursued: tiered pricing of brand name

drugs and the production of generic drugs. 

Several initiatives are under way to create tiered

pricing for brand name drugs. The Accelerating Ac-

cess initiative was launched in May 2000 by the Joint

UN Programme on HIV/AIDS and five major

pharmaceutical companies: Boehringer Ingelheim,

Bristol-Myers Squibb, F. Hoffman-La Roche,

GlaxoSmithKline and Merck. Price cuts have been

negotiated by company and by country, and by

April 2001 Cameroon, Côte d’Ivoire, Mali, Rwanda,

Senegal and Uganda had negotiated prices believed

to be $1,000–2,000 a person a year. But this process

has not lived up to expectations: slow negotiations

run counter to the urgency of the AIDS crisis and,

with terms of agreements kept secret, some critics

suspect that price cuts are conditional on intro-

ducing even tighter intellectual property legislation.

They have called for deeper, across-the-board,

publicly announced price cuts. Merck, Abbott Lab-

oratories, Bristol-Myers Squibb and Glaxo-

SmithKline took steps in that direction in March

2001—the promising start of what urgently needs

to become a general trend. 

At the same time, generic versions of antiretrovirals

are being produced far below global prices by man-

ufacturers in Brazil, Cuba, India and Thailand. In

February 2001 the Indian company Cipla offered

three-drug combination therapy at $600 a person a
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The affordability gap of treating AIDS in 1999

Switzerland
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Cost of treating all infected 
  people with antiretroviral drugs 
  at global market prices, about 
  $12,000 a person a year ($)
Cost of treatment as % of GDP
Public health care spending 
  as % of GDP, 1998
Total health care spending 
  as % of GDP, 1998

Source: UN 2001c; Hirschel 2000; World Bank 2001h; UNAIDS 2000b.
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year to governments and $350 to Médecins Sans

Frontières and other non-governmental organiza-

tions; many believe that with time and competition,

generic drug prices will fall to $200–250. The price

breakthrough made possible by generics has dra-

matically opened up treatment possibilities in de-

veloping countries, as shown by Brazil’s pioneering

policy. In 1993 Brazil began producing generic an-

tiretrovirals and has distributed them for free, sav-

ing lives and money. Since 1996 deaths have fallen

by half; in 1997–99 the government saved $422 mil-

lion in hospitalization costs and a further $50 mil-

lion in reduced costs of treating opportunistic

diseases.

These two responses are connected: industry prices

have often fallen in response to actual or potential

competition from generic producers. But though

this creates competition, it also creates contro-

versy. From Thailand to Brazil to South Africa,

companies producing brand name pharmaceuti-

cals have opposed developing countries’ strategies

to combat HIV/AIDS by producing or importing

low-cost generic drugs—yet these companies have

been slow in creating global access to their drugs.

Three arguments are put forward for such oppo-

sition: fears of re-imports, the scope of the TRIPS

agreement and incentives for research and

development. 

Fears of re-imports

Pharmaceutical companies fear that both cut-price

brand name drugs and generic drugs could be re-im-

ported into their primary markets, undercutting

their major sales base. Even if cheaper drugs do not

leak into the home market, information about the

dramatically lower prices abroad will, potentially

leading domestic consumers to demand the same.

These fears demand policies to tackle them. Edu-

cating consumers and purchasing agencies on the rea-

sons for different prices in the developing world

could build understanding and acceptance of the

tiered system. Export controls in developing coun-

tries and demand forecasting by suppliers could

stop re-export markets from emerging. And re-

naming and repacking cut-price drugs in different

shapes and colours could make their origins more

transparent. 

Scope of the TRIPS agreement

Some patent holders claim that generic AIDS drugs

violate their rights under the TRIPS agreement. But

in some circumstances, such as for national emer-

gencies, public non-commercial use and antitrust

measures, the agreement allows governments to issue

compulsory licenses to domestic or overseas pro-

ducers of generic drugs. First introduced in British

intellectual property legislation in 1883, compulsory

licensing has been part of the law and practice of many

industrial countries for more than a century—in-

cluding Australia, Canada, Germany, Ireland, Italy,

New Zealand, the United Kingdom and the United

States. 

Until joining the North American Free Trade

Area (NAFTA) in 1992, Canada routinely issued

compulsory licenses for pharmaceuticals, paying

a 4% royalty rate on the net sales price. Between

1969 and 1992 such licenses were granted in 613

cases for importing or manufacturing generic

medicines. In 1991–92 alone this practice saved

Canadian consumers an estimated $171 million in

drug costs. Since the adoption of the TRIPS

agreement, compulsory licenses have been used in

Canada, Japan, the United Kingdom and the

United States for products such as pharmaceuti-

cals, computers, tow trucks, software and biotech-

nology—particularly as antitrust measures to

prevent reduced competition and higher prices. In

the United States compulsory licensing has been

used as a remedy in more than 100 antitrust case

settlements, including cases involving antibiotics,

synthetic steroids and several basic biotechnology

patents.

In contrast, not one compulsory license has been is-

sued south of the equator. Why? Pressure from Eu-

rope and the United States makes many developing

countries fear that they will lose foreign direct in-

vestment if they legislate for or use compulsory li-

censes. In addition, attempts to use such licenses

could result in long, expensive litigation against the

pharmaceutical industry. But alternative legislative

models can be used to avoid the emphasis on litiga-

tion and to create provisions suited to the needs of

developing countries. 

Turning compulsory license provisions into feasible

policy options means creating a legal structure

suited to developing countries. Five recommended

features: 

• Administrative approach. Any system that is

overly legalistic, expensive to administer or easily

manipulated is of little use; the best option is an ad-

ministrative approach that can be streamlined and

procedural.

• Strong government use provisions. The TRIPS

agreement gives governments broad powers to au-
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thorize the use of patents for public non-com-

mercial use, and this authorization can be fast-

tracked, without the usual negotiations. No

developing country should have public use provi-

sions weaker than German, Irish, UK or US law on

such practice.

• Allow production for export. Legislation should

permit production for export when the lack of com-

petition in a class of drugs has given the producer

global market power that impedes access for alter-

native drugs, or when the legitimate interests of

the patent owner are protected in the export mar-

ket—as when that market provides reasonable

compensation. 

• Reliable rules on compensation. Compensation

needs to be predictable and easy to administer; roy-

alty guidelines reduce uncertainty and speed deci-

sions. Germany has used rates from 2–10%, while in

Canada the government used to pay royalties of 4%.

Developing countries could award an extra 1–2% for

products of particular therapeutic value and 1–2%

less when research and development has been partly

covered by public funds.

• Dispute demands disclosure. The onus should

fall on the patent holder to back up claims that the

royalty rate is inadequate. This will help promote

transparency and discourage intimidating but un-

justified claims. 

Incentives for research and development

Companies producing brand name pharmaceuticals

claim that generic competition will erode their in-

centives to invest in long, costly research and de-

velopment, which can take 12–15 years and cost

$230–500 million for each drug. But the threats of

generic competition are disputed. Africa is ex-

pected to account for just 1.3% of pharmaceutical

sales in 2002—hardly a market share likely to in-

fluence global investment decisions (see figure on

top left).

Furthermore, the high profitability of the pharma-

ceutical industry has prompted deeper exploration

of the costs incurred (see figure on bottom left).

Many AIDS drugs were publicly funded through

basic and applied research and even through clini-

cal trials. But once transferred under exclusive license

to pharmaceutical companies for development, they

have been patented and marketed at monopoly prices.

Understanding the true costs of research and devel-

opment to the pharmaceutical industry is crucial to

assessing the impact of generic drugs on incentives

to invest. Value chain analysis can be used to break

down the costs of each stage, but the lack of trans-

parent industry data creates conflicting assessments.

An alternative to debating over data is creating a

public or non-profit drug development entity to

carry public research through the final stage and

place the resulting drugs in the public domain, to be

produced competitively and sold close to marginal

cost. 

Between December 2000 and April 2001 the possi-

bility of treatment was transformed for people with

AIDS in the developing world. The price of treatment

fell from at least $10,000 to less than $600 a person

a year. This opportunity must be translated into ac-

tion. In March 2001 the government of Botswana

seized this opportunity, announcing that it would pro-

vide free national access to antiretrovirals. Globally,

resources need to be mobilized to create an

HIV/AIDS prevention and treatment trust fund,

which could be administered by the United Nations,

drawing on drug supplies—including generics—of-

fered at the best world price. In April 2001 UN Sec-

retary-General Kofi Annan called for a major

campaign to raise $7–10 billion a year as a global fund

dedicated to battle HIV/AIDS and other infectious

diseases. 

A longer-term solution involves building the phar-

maceutical manufacturing capacity of developing

countries. In March 2001 the European Parliament

supported the use of compulsory licensing and

called for technology cooperation to strengthen

production capacity in developing countries. Wider

support for these measures, followed up with action,

will be essential to ensure that such a crisis of ac-

cess does not occur again for HIV/AIDS or future

health epidemics.

Source: Correa 2001 and 2000; Harvard University 2001; Médecins
Sans Frontières 2001a; Love 2001; Oxfam International 2001; Weiss-
man 2001. 
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technology transfer to the least developed coun-

tries, yet that provision has scarcely been trans-

lated into action (box 5.8). From the UN

Framework Convention on Climate Change to

the Convention to Combat Desertification, com-

mitments to technology transfer have been given

short shrift.

The heart of the problem is that although

technology may be a tool for development, it

is also a means of competitive advantage in the

global economy. Access to patented envi-

ronmental technologies and pharmaceuticals,

for example, may be essential for protecting

the ozone layer and saving lives worldwide.

But for countries that own and sell them,

they are a market opportunity. Only when the

two interests are reconciled—through, say, ad-

equate public financing—will fair imple-

mentation of the TRIPS agreement become

a real possibility. 

EXPANDING INVESTMENT IN TECHNOLOGIES

FOR DEVELOPMENT

Missing technologies are not just a matter of im-

perfect intellectual property rights protection in

developing countries. Some markets are too

economically or ecologically small to motivate

private research—local or international—even

when intellectual property is protected. Who

would invest in lengthy research for a vaccine

to be sold to governments of countries where

public health spending is as low as $10 a per-

son a year? Who would undertake costly

biotechnological research for a variety of cassava

to be sold to subsistence farmers on marginal

land in a handful of African countries? Where

markets are too small to motivate private re-

search, public funding is essential—and pol-

icy-makers must take the lead, working closely

with industry.

Research on and development of tech-

nologies for poor people’s needs have long

been underfunded. Despite the possibilities

of technological transformations, this con-

tinues to be the case. Without a mechanism

for global transfers, there is no dedicated

source of funding. And voluntary public fund-

ing, national and international, has long been

inadequate. 

In 1998 the 29 OECD countries spent $520

billion on research and development9—more

than the combined economic output of the

world’s 30 poorest countries.10 Over the past 10

years a growing portion of that research has

been funded by the private sector (figure 5.2).

Yet despite such high investment, research re-

mains woefully inadequate for the technologies

most needed for development. Limited data

are available on exactly how much is spent on

development needs—a sign of the lack of at-

tention paid to this problem.

In 1992 less than 10% of global spending

on health research addressed 90% of the global

disease burden. Just 0.2%, for example, was

dedicated to research on pneumonia and di-

arrhoea—11% of the global disease burden.11

This funding gap creates research and medicine

gaps. In 1995 more than 95,000 therapy-rele-

vant scientific articles were published but only

182—0.2% of the total—addressed tropical

diseases. And of 1,223 new drugs marketed

worldwide between 1975 and 1996, only 13

were developed to treat tropical diseases—and

Commitments to technology transfer are

central to many international agreements.

But once the negotiations are over, many of

these provisions are ignored or implemented

only superficially. 

The World Trade Organization’s
TRIPS agreement calls for developed coun-

try members to “provide incentives to en-

terprises and institutions in their territories

for the purpose of promoting and encour-

aging technology transfer to least-developed

country members in order to enable them to

create a sound and viable technological base”.

Yet the obligations that this entails have re-

ceived inadequate attention and action.

The Montreal Protocol on Substances
that Deplete the Ozone Layer commits

industrial countries to take every practical

step to ensure that the best available envi-

ronmentally safe substitutes and related

technologies are quickly transferred to the

protocol’s signatories, and that the transfers

occur under fair, favourable conditions. Yet

DuPont, holder of the patents on CFC sub-

stitutes, refused to license production of

those substitutes to manufacturers in de-

veloping countries such as India and the

Republic of Korea, where the high cost of

importing these chemicals limited the wide-

spread diffusion of an environmentally

sound technology.

The Convention on Biological Di-
versity seeks to conserve biodiversity, sus-

tainably use its components and promote the

fair sharing of the benefits arising from the

use of genetic resources—including through

appropriate funding and the appropriate

transfer of relevant technologies. The con-

vention established a subsidiary body to

identify innovative, efficient, state-of-the-

art technologies and know-how relating to

the conservation and sustainable use of bio-

diversity and advise on ways of promoting

the development and transfer of such tech-

nologies. But most of the focus has been on

biosafety—important, but just one of many

functions needed to make technology sup-

port the preservation of biodiversity.

BOX 5.8

Paper promises, inadequate implementation

Source: WTO 1994; UNEP 1992a and 1998; Juma and Watal 2001; Mytelka 2000. 
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only 4 were the direct result of pharmaceuti-

cal industry research.12 Reallocating just 1%

of global spending on health research would

provide an additional $700 million for prior-

ity research on poor people’s maladies.13

Though agricultural research offers tremen-

dous potential for productivity improvements,

in developing countries it is lagging behind.

For every $100 of agricultural GDP in 1995, in-

dustrial countries reinvested $2.68 in public

agricultural research and development; devel-

oping countries, just $0.62 (figure 5.3).14 Agri-

cultural research is neglected by both national

governments and the international community.

Why?

First, because of the perception that the

world’s food surplus means research on pro-

ductivity is no longer needed. But that surplus

is not in the hands of the people who need it:

productivity increases for low-income farmers

are still essential for increasing food security

and eradicating poverty. Second, with declining

global food prices, protectionist agricultural

policies—particularly in the European Union—

are resulting in food dumping in developing

countries, so local markets are being under-

mined. Third, increases in private agricultural

research in industrial countries have obscured

the need to maintain public investment for the

crops and needs of developing countries. 

International public agricultural research

is also in trouble, despite clear evidence of its

high returns. Funding for the Consultative

Group for International Agricultural Research

has stagnated: it rose from less than $300 mil-

lion a year in the 1970s to a peak of $378 mil-

lion in 1992 but by 2000 had fallen to $336

million.15 At the same time, the number of re-

search centres in the network has grown and its

mandate broadened. The effect? Resources for

research to raise crop productivity fell from

74% of the total in 1972–76 to 39% in 1997–98.16

New energy technologies are also under-

funded. Research and development spending is

low relative to both the direct value of energy

spending and the negative environmental im-

pacts of conventional energy sources. Since

funding jumped in the wake of the 1979 energy

crisis, energy research and development has

been falling: for 23 of the main industrial coun-

tries, public spending fell from $12.5 billion in

1985 to $7.5 billion in 1999 (in 1999 prices).17

Just nine OECD countries account for more

than 95% of the world’s publicly supported en-

ergy research and development,18 and the focus

is not on technologies compatible with the re-

source endowments, needs and capabilities of

developing countries. Renewable energy, a po-

tential boon for developing countries, receives

little attention. Although its share in energy re-

search and development in the major indus-

trial countries doubled after 1975, it was on

average just 7.5% of the total between 1985

and 1999 (figure 5.4). 

The result: a glaring contrast between the

world’s research agenda and the world’s re-

search needs.

• In 1998 global spending on health research

was $70 billion; just $300 million was dedicated

to vaccines for HIV/AIDS and about $100 mil-

lion to malaria research.19

• Private agricultural research exceeded $10

billion in 1995; the Consultative Group for In-

ternational Agricultural Research estimates it will

need just $400 million annually to fulfil its re-

search agenda in the coming years, but has not

yet been able to raise it.20

• In 1998 OECD countries invested $51 bil-

lion in defence research—a stark comparison of

priorities.21

Why is public funding of research for human

development needs so low? Partly because in-

vestment in technology has rarely been seen as

a central tool for development. Among bilateral

and multilateral agencies there has long been a

lack of institutional commitment to research

programmes:

• National rather than global focus. The

notion of global programming is still unfamil-

iar in many agencies, and country interventions

do not focus on such global public goods as a

tuberculosis vaccine or basic germ plasm

research.

• No clear accounting for such resource use.
The Development Assistance Committee’s re-

porting system for donor assistance does not in-

clude a budget line for resources committed to

research and development. Such a line is needed

to provide information on such efforts and to en-

courage greater attention to them.
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• Too many small initiatives. Small initiatives

can be experimental and innovative, but too

many fragmented efforts—rather than strategi-

cally coordinated investments—neglect bigger

investment needs. 

• Short-term demand for results. Successful

technology-based development programmes re-

quire long experiments. But the politics and

short-term planning horizons of much bilateral

and multilateral assistance have limited invest-

ments that take 15–20 years to show results. 

Private foundations, mostly in the United

States, have been taking up some of the slack,

from the Rockefeller and Ford foundations

funding the green revolution in the 1960s and

1970s to the Gates Foundation with its tremen-

dous boost to public health research today. But

the amounts they provide are still small. Tradi-

tional sources of finance need to be renewed and

new sources secured. 

• Bilateral donors. If donor governments in-

creased official development assistance by 10%

and dedicated that to technology research, de-

velopment and diffusion, there would be $5.5 bil-

lion on the table (based on 1999 assistance).

They could go further and take seriously the

agreed standard for official development assis-

tance of 0.7% of GNP. Doing so in 1999 would

have increased official development assistance

from $56 billion to $164 billion22—and dedi-

cating 10% of that to technology would have

generated more than $16 billion.

• Developing country governments. Some

developing countries are funding sophisticated

research projects, an essential input into mak-

ing global efforts locally relevant. Even for gov-

ernments with limited budgets, investment in

local adaptation of research is essential and can

have high returns. But sometimes the problem

is not a lack of funds. In 1999 the governments

of Sub-Saharan Africa dedicated $7 billion to

military spending.23 Was that the right choice

of priorities for a continent with such urgent

technology needs in other areas? Diverting just

10% would have raised $700 million, more than

double current spending on HIV/AIDS vaccine

research.

• International organizations. Member gov-

ernments of international organizations have not

matched the rhetoric of concern about global

problems with serious commitment. Many of

these problems—the spread of disease, envi-

ronmental risks—are caused by or can be ad-

dressed by technological applications. UN

agencies such as the World Health Organization

and Food and Agriculture Organization have a

mandate to help developing countries exploit the

benefits and manage the risks of technology.

But to do so, they need inspired leadership and

adequate funding from their members. Donor

government members of the World Bank and re-

gional development banks have established trust

funds for agricultural research and environ-

mental programmes. The same approach could

be used to raise funds that the banks could de-

ploy (including to private groups) to ensure that

developing countries benefit from new techno-

logical possibilities. Shareholders could also

agree to use some of the banks’ income for these

global initiatives—though that would require

broad consensus among borrowers and non-

borrowers. In 2000 about $350 million of the

World Bank’s income was transferred to its in-

terest-free arm for lending to the poorest coun-

tries.24 A much smaller amount dedicated to

technology development for low-income coun-

tries would go a long way.

• Debt-for-technology swaps. In 2000 official

debt service payments by developing countries

amounted to $78 billion.25 A swap of just 1.3%

of this debt service for technology research and

development would have raised over $1 billion. 

• Private foundations. A handful of founda-

tions have made exemplary commitments to in-

vesting in long-term research; many others could

follow that lead. And developing countries could

introduce tax incentives to encourage their own

billionaires to set up foundations with a regional

focus. In 2000 Brazil had 9 billionaires with a col-

lective worth of $20 billion, India 9 worth $23

billion, Malaysia 5 worth $12 billion, Mexico 13

worth $25 billion, Saudi Arabia 5 worth $41 bil-

lion.26 Such foundations could make important

contributions to regionally relevant research

agendas.

• Industry. With its financial, intellectual

and research resources, industry could make an

invaluable contribution by committing a por-

tion of profits to research on non-commercial

products—a suggestion made by the head of re-

There is a glaring contrast

between the world’s

research agenda and the

world’s research needs
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search of Novartis, a major Swiss pharmaceu-

ticals company. In the pharmaceutical industry

alone, if the top nine Fortune 500 companies

had dedicated just 1% of their profits to such

research in 1999, they would have raised $275

million.27

Funds raised from these diverse sources

could be distributed in a variety of ways to take

advantage of new partnerships and institutional

structures. Regional groups such as the revived

East Africa Community could pool national

funds to create regional science foundations—

modelled on the US National Science Founda-

tion—to focus on regional needs and channel

grants to the regional and global institutions

best equipped to work in the new research en-

vironment. Donor funds could add to these to

build up strong regional centres that set their

own research priorities and agendas.

PROVIDING REGIONAL AND GLOBAL

INSTITUTIONAL SUPPORT

Without international cooperation, many pub-

lic goods will be undersupplied in national mar-

kets or missed altogether. Both regional and

global initiatives are needed. 

REGIONAL COOPERATION: FORMING

ALLIANCES

Large, consistent, accessible markets better

stimulate technology investment by making it

easier to cover the costs of research and infra-

structure. Small countries can overcome the

barriers of size by building regional alliances to

undertake research, make joint purchases and

build infrastructure. 

Alliances in researching and diffusing tech-

nologies can be effective if they address a com-

mon regional concern and pool expertise and

resources. In agricultural research, for example,

local adaptation of international research is al-

ways needed. But for small countries in eco-

logically similar regions, autonomous agricultural

research systems—each researching a range of

crops and problems—may not make sense be-

cause of overlapping overhead costs and du-

plicated research. The Internet makes

collaborative networks easier than ever. Initia-

tives in East and Central Africa and in Latin

America show the potential for such collabo-

ration (box 5.9).

Likewise, alliances to lower the costs of

technology-rich products can reap tremendous

savings. After personnel costs, pharmaceuticals

are usually the largest item in public health

budgets. So, in 1986 the nine governments of the

Organisation of Eastern Caribbean States pooled

their procurement of pharmaceuticals. Buying

in bulk made for far lower prices: by 1998 re-

gionally contracted prices were 38% lower than

individual country prices.28

Regional alliances are also being used to

build infrastructure to bridge the digital divide.

The Association of South-East Asian Nations

(ASEAN) launched the e-ASEAN Task Force

in 1999. As ASEAN’s first public-private advi-

sory body, the task force is developing a com-

prehensive regional action plan for competing

in the global information economy, with private

investment focused on creating infrastructure

and public policy focused on creating the best

legal and regulatory environment. A landmark

agreement on regional policies has since re-

ceived the commitment of member govern-

ments, on issues ranging from extending

connectivity and building content to creating a

seamless regulatory environment and a com-

mon e-marketplace. 

GLOBAL INITIATIVES: PROVIDING SUPPORT

Formal and informal mechanisms of governance

can help to fill missing markets, protect common

resources, promote common standards and pro-

vide information. Some examples follow. 

Filling missing markets. Weak financial in-

stitutions in developing countries can block the

diffusion of highly effective technologies. There

is enormous potential demand for electricity in

off-grid markets, especially in rural areas, and

photovoltaic solar home systems offer a reli-

able, cost-effective, environmentally clean way

to meet that need. Yet they have reached far less

than 1% of the potential market. Three reasons

are financial: a lack of medium-term funding that

would allow households to repay the $500–1,000

cost of installation over time,29 a lack of under-

standing of photovoltaic markets by conven-

Regional groups could

pool national funds to

create regional science

foundations to focus on

regional needs
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tional financial intermediaries and weak capi-

talization of many photovoltaic companies. To

fill this gap on a global scale, the World Bank,

the International Finance Corporation and sev-

eral non-profits have established the Solar De-

velopment Corporation. By providing financing,

working capital and business advice to photo-

voltaic dealers in developing countries, the ini-

tiative will help the market take off.

Protecting common resources. Biodiversity

provides farmers and scientists with the raw

materials—plant genetic resources—to make

more robust, nutritious, productive crops. Pro-

tecting and preserving traditional crop vari-

eties makes an essential contribution to

agricultural development, yet many such crops

have been replaced by new varieties and can no

longer be found in farmers’ fields. Today more

than 6 million samples of plant genetic resources

are held in nearly 1,300 national, regional, in-

ternational and private collections. But as a re-

sult of the extensive duplication between

collections, 11 Future Harvest Centres collec-

tively maintain as much as 60% of the world’s

unique samples in their gene banks.30 In 1996,

150 countries agreed on a Global Plan of Ac-

tion for Plant Genetic Resources, pledging to

develop a rational global gene bank system to

eliminate unnecessary duplication and better co-

ordinate the world’s collections. To implement

this plan will cost an estimated $1 billion—

equivalent to just 3% of annual spending on

global agricultural research in 1993–95.31

There are also common resources to protect

and add to in computing. Open source software

is the outcome of myriad voluntary contributions

from around the world. The details of how the

software works cannot be hidden, as with pro-

prietary software, but must be kept open for all

to see—making it ideal for learning software de-

velopment and well suited to local adaptation,

a benefit in developing countries. It is low-cost,

often free, enabling governments to make their

information and communications technology

budgets go much further.

Open source software could speed the in-

formation and communications technology rev-

olution if its use takes off on a sufficiently wide

scale. What global initiatives could help? For a

start, the UN’s Information and Communica-

tions Technology Task Force could advertise its

benefits in stimulating local research and de-

velopment in poor countries. Initiatives could

fund research into applications for developing

countries, raise awareness of open source soft-

ware among policy-makers and champion its use

in the public sector—an option already taken up

in countries such as Brazil, China and Mexico.

Promoting common standards. Common

standards are essential to globally diffused in-

novation and production of technologies. With-

out them, uncertainty and unreliability fragment

the market and cut into demand. Until recently

the cells, converters and batteries that make

Each of the 10 countries of East and Central

Africa has a small system for national agri-

cultural research. In 1998 these systems em-

ployed the equivalent of 2,300 full-time

scientists—compared with 2,000 in Indone-

sia and 40,000 each in China and India. Given

the region’s size and ecological diversity, no

country alone could address all its research

needs. Hence in 1994 the Association for

Strengthening Agricultural Research in East-

ern and Central Africa (ASARECA) was

founded to improve the management of na-

tional agricultural research systems, increase

efficient use of scarce resources, reap

economies of scale and make research more

accountable to farmer needs and market de-

mands. ASARECA also provides a way of

channelling support from international agri-

cultural research centres, advanced research

institutes, the private sector and donors. 

The association coordinates 18 net-

works, programmes and projects, focused

on commodities like maize, wheat, root

crops and bananas, as well as cross-cutting

issues like information and communica-

tions, post-harvest processing and plant ge-

netic resources. The results have been

impressive. The potato network, for ex-

ample, was established in 1994 because

each country had only one or two scientists

focused on potatoes and sweet potatoes.

Pooling expertise created a critical mass of

expertise: a network equivalent to 22 sci-

entists working full time on potatoes and 15

on sweet potatoes. Since 1998 this network

has released 14 new varieties of potatoes and

16 of sweet potatoes throughout the re-

gion. The new varieties are disease resistant,

tolerant of acidic and marginal soils and

have better post-harvest qualities. More-

over, the yields of these improved varieties

are at least three times those of local vari-

eties. Funded 30% by the US Agency for In-

ternational Development and 70% by the

national research systems, the potato net-

work is providing good results for research

money. 

In Latin America and the Caribbean the

Regional Fund for Agricultural Technology

(FONTAGRO) was established in 1998 to

promote agricultural research of cross-coun-

try interest in the region and throughout the

Americas. A target fund of $200 million is

being raised from member countries.

FONTAGRO disburses grants to public re-

search institutes and companies, universities

and non-governmental organizations working

with regional and international research or-

ganizations. Research projects, selected com-

petitively and transparently, focus on priority

issues identified across the region’s agro-

ecosystems. Twenty diverse projects are cur-

rently being funded, ranging from potatoes,

papaya and Andean fruit trees to coffee, ba-

nanas and rice. By supporting research of rel-

evance throughout the region, FONTAGRO

is promoting applied and strategic research in

national research centres. And by networking

researchers, it is helping transfer and build

technical capacity of most relevance to the

region. 

BOX 5.9

ASARECA and FONTAGRO—

promoting regional collaboration in public agricultural research

Source: Mrema 2001; Moscardi 2000; FONTAGRO 2001. 
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up photovoltaic energy systems followed no

global product or system standards—causing

quality problems and consumer frustration and

jeopardizing the reputation of the entire tech-

nology. In response, in 1997 industry, financial

institutions and government agencies formed the

Global Approval Program for Photovoltaics.

This non-profit organization promotes inter-

national standards, quality management

processes and organizational training in the de-

sign, manufacture, sale, installation and service

of photovoltaic systems.

Similarly, common standards are essential to

the unity and spread of the Internet. Protocols

such as the Transmission Control Protocol/In-

ternet Protocol (TCP/IP)—designed to maxi-

mize connectivity between computer

systems—are shaped and refined by the Inter-

net Engineering Task Force, the main global

forum for software developers, operators and

vendors. As Internet standards evolve, dominant

industry players will push for their proprietary

standards to be used, providing them with mar-

ket advantage but threatening to hamper com-

petitive innovation. The task force will have to

withstand that pressure and ensure that the

building blocks of the Internet are openly ne-

gotiated and available to developers worldwide.

Providing information. Accurate and timely

information on global market opportunities is

crucial for giving policy-makers in developing

countries choices in acquiring, adapting and

using technologies. The Internet provides the

ideal vehicle for ensuring that such informa-

tion is available to policy-makers everywhere.

What kind of information is needed?

• Medical supplies. Data on suppliers, prices

and patent status of quality-approved medi-

cines, both generic and brand name, are essen-

tial to enable policy-makers to make the most

of their overstretched health budgets. This func-

tion has been mandated by the World Health

Assembly because of its importance in em-

powering governments in their purchase nego-

tiations. 

• An intellectual property clearinghouse.
Identifying and accessing individual patent

claims for research in agricultural biotechnol-

ogy is complex. A fairer and more efficient

global trade in patented genetic materials, germ

plasm and applied technologies would be made

possible through a clearinghouse. By identify-

ing all relevant intellectual property for a given

technology, indicating what is available for use

and how, establishing a pricing scheme and

monitoring and enforcing contracts, the clear-

inghouse could be an important step towards

solving the collective problem of agricultural re-

search.

• Internet connection costs. Worldwide,

people pay very different prices to access the In-

ternet, often because of discriminatory tariffs

charged by the US backbone or because of high

costs for domestic phone calls. One valuable ser-

vice would be to provide data online for every

country showing the comparative costs of in-

ternational tariffs, Internet service providers

and local phone calls. Greater knowledge of

the unjustified discrepancies would empower

policy-makers and consumer groups to demand

flat monthly tariffs from Internet service

providers, transparent and non-discriminatory

international phone tariffs and flat-rate, cheap

local phone calls. 

REORIENTING INTERNATIONAL INSTITUTIONS

AND INITIATIVES

International institutions are struggling to cope

with the challenges of technology transforma-

tions. Because new challenges of infectious dis-

eases, ecological degradation, electronic crimes,

biosafety and biological weapons will continue

to emerge, new attitudes and approaches are

needed to create the institutional frameworks

that can tackle them. As the meeting place for

the world’s governments, the United Nations

has a role to play, but institutional innovations

in governance are needed. What can be done? 

Recognize that global technology gover-
nance starts at home. Global governance of

technology is largely an expression of the col-

lective will—often imbalanced—of governments

and other actors to recognize the importance of

science and technology in development. Global

arrangements can only be as effective as gov-

ernments are committed to making them. The

first step is for countries to recognize that pub-

lic health, food and nutrition, energy, commu-

nications and the environment are public policy

International institutions

are struggling to cope

with the challenges 

of technology

transformations
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issues deserving serious attention through tech-

nology policy. The recognition by the US State

Department, for example, of HIV/AIDS as a na-

tional security issue helped raise the profile of

global public health. Very few developing coun-

tries have followed suit, though ill health and

hunger are the greatest threats to human secu-

rity in many of them. Giving greater national pri-

ority to science and technology can bring new

momentum to articulating those threats at the

global level. 

Launch fresh thinking on technology and
development. Inadequate attention to the role

of science and technology in human development

is one of the main shortcomings of the global sys-

tem governing technological change. Despite

the widespread recognition that knowledge is

central to development, traditional program-

ming by the main development organizations

has yet to take the new thinking on board. The

United Nations could turn this around and be-

come a forum for bringing together the world’s

leading science and technology institutions to

identify new research areas that could bring sci-

ence and technology to the core of development

thinking. 

Improve coordination in providing tech-
nology cooperation and assistance. When de-

velopment assistance to build technology

infrastructure and capacity comes from a vari-

ety of sources, it can be inefficient, creating du-

plication and incompatibility between

technological systems. Better coordination

among donors is essential to ensure that their as-

sistance helps rather than hampers technolog-

ical development.

The Group of Eight (G-8) countries are at

the forefront of producing information and

communications technology. At the Okinawa

Summit in July 2000, the leaders of the G-8

created the Digital Opportunities Task Force,

or DOT Force, to coordinate their diverse plans

to bridge the global digital divide. The DOT

Force includes members from the public, pri-

vate and non-profit sectors in each G-8 coun-

try as well as government representatives from

nine developing countries, including Brazil,

China and India. The collaboration aims to en-

sure that assistance focuses on providing the

most coherent information and communica-

tions technology infrastructure for developing

countries by increasing coherence among diverse

initiatives, promoting innovative forms of pub-

lic-private partnership to address the issues and

mobilizing additional official development as-

sistance for this international effort. 

Build capacity for policy analysis. Devel-

oping country policy-makers must be equipped

to get the best technologies for their countries.

But the issues are of unprecedented complex-

ity. Bilateral and multilateral donors could sup-

port far more training for policy-makers to

undertake technology policy analysis, launching

a new professional cadre—much needed to clar-

ify the role of science and technology in devel-

opment. National science academies could

identify training needs and encourage univer-

sities to develop appropriate curriculums. 

The capacity is needed both domestically

and internationally. It is widely accepted that

local priorities should determine development

assistance. But in practice that is often still the

exception: many development strategies are still

driven by donor interests, from the choice of

how to tackle malaria to which crops should be

researched. Greater national policy advocacy is

central to reversing these roles. 

Internationally, capacity is needed to un-

dertake negotiations. Recent experience in ne-

gotiations on biosafety and on the TRIPS

agreement shows that only a handful of devel-

oping countries have the resources to negotiate

positions that reflect their people’s interests.

Increased understanding will help produce

fairer agreements than those now causing such

acrimonious debate. Given the likely impact of

new rules on the prospects for technologies in

developing countries, a more active role in

global negotiations is crucial. The attention paid

to these debates has increased over the past few

years, but developing countries still have too few

delegates relative to their populations. In ne-

gotiations on the future of plant genetic re-

sources, for example, countries with low and

medium human development are consistently

underrepresented (figure 5.5). These and many

other negotiations continue to be driven by a few

industrial countries. Funding for developing

country participation is not guaranteed, so del-

egates are often uncertain about participating

Inadequate attention to

the role of science and

technology in human

development is one of the

main shortcomings of the

global system governing

technological change
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until the last minute, arrive underprepared and

are stretched among too many meetings. The ef-

fects on the resulting rules of the game are

inevitable. 

Create fair rules of the game. The institu-

tions governing technology issues tend to be

founded and led by countries or groups already

engaged. But these institutions can have a

tremendous influence on the prospects for oth-

ers of using the technology, potentially building

bias against latecomers to the game. As in all

areas of governance, transparency and balanced

participation are needed. The system for allo-

cating Internet domain names exemplifies the

challenge of providing such balance—and is an

unprecedented experiment in doing so (box

5.10). 

International negotiations have often failed

to produce fair rules of the game or fair im-

plementation of those rules, creating great con-

troversy about the interpretation of global

agreements and the resolution of international

disputes. Civil society groups offer an impor-

tant countervailing pressure and sometimes

take the lead in calling for change. Drawing

global attention to an issue is the first step, as

shown by the dramatic developments and shifts

in positions on access to HIV/AIDS drugs.

The spotlight has fallen on pharmaceutical

companies, partly because they seem to be the

only actors involved. But if their strategies fly

in the face of the public interest, the rules of

the game need to be changed—and that is a

matter for public policy. Industry responds to

regulations and incentives, which are shaped by

governments. It seems simple, but there are sev-

eral complications.

First, industry is important to national eco-

nomic growth. In Britain, for example, the phar-

maceuticals industry accounts for nearly

one-quarter of research and development spend-

ing and 60,000 jobs. Governments fear that

supporting policies counter to such industries’

interests could drive them overseas.32

Second, industrial financing of politics holds

great sway. Industrial contributions to US cam-

paigns, for example, have doubled since

1991–92. In 1999–2000 the main industrial sec-

tors gave $400 million in campaign contribu-

tions—including $130 million from the

communications and electronics industry, $65

million from energy and natural resources, $58

million from agribusiness, $55 million from

transportation and $26 million from pharma-

ceuticals (figure 5.6).

Third, governments gain leverage in the

global economy on the coattails of their most

powerful corporations, so they have a vested in-

terest in their success. As a result industry has

tremendous influence on the framing of regu-

lations and incentives, with industrial repre-

sentatives accompanying government delegates

to negotiate agreements like TRIPS. Combined,

these forces create a status quo in the way gov-

ernments set the rules of business—a status quo

that is hard to change even when the public

knows something is wrong. Ultimately, the ex-

cessive influence of industry means that public

policy has failed the public, both in national gov-

ernments and in international institutions.

Of course, industry also responds to con-

sumers, and democratic governments respond

to voters. Consumers can use their market power

and voters their political clout to push for pol-

Representation in negotiations on the
Convention on Biological Diversity

Countries in the world

Representation in negotiations on the
International Undertaking

on Plant Genetic Resources (FAO)

Representation in negotiations, 1998

Source: Mooney 1999a;  UNDP 2000d.
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FIGURE 5.5

Whose voices are heard 
in international negotiations?

Global Internet governance is in the making.

The Internet Corporation for Assigned

Names and Numbers (ICANN), a US-based

private non-profit, has been entrusted with

managing core Internet infrastructure re-

sources. For data on the Internet to find its

way from sender to receiver, a complex ad-

dressing system of names (domain names)

and corresponding numbers (Internet pro-

tocol or IP numbers) is deployed. These

names and numbers, known as the Domain

Name System (DNS), make up the core of

the Internet.

Internet governance used to be rooted

in the US research community and admin-

istered rather informally. But the Internet’s

explosive growth, worldwide diffusion and

intensified commercialization make infor-

mal governance inappropriate. Thus in 1998

the US government initiated a process for for-

malizing governance structures—giving birth

to ICANN.

Assessments of ICANN vary. Its man-

dated self-organizing process has proven

extraordinarily painstaking, leading to a

complex system of advisory committees and

supporting organizations. In a highly pub-

licized exercise, in late 2000 ICANN chose

some of its board members through global

online elections; others were appointed

under less transparent rules. Some observers

emphasize the importance of ICANN as an

unparalleled historical experiment in new

forms of governance for a global multi-

stakeholder phenomenon. Others voice con-

cerns about potential capture by narrow

interest groups. 

To guarantee accountability in Inter-

net governance and to accommodate late-

comers from developing countries, an open

debate needs to address:

• Transparency—open debate and infor-

mation for all stakeholders. 

• Representation—include governments,

information technology developers, current

and future Internet users and countries from

all regions. Online ICANN elections are in-

novative but limited to those with Internet ac-

cess, overlooking future users with different

needs and interests.

BOX 5.10

Who administers the Internet? ICANN! 

Source: Zinnbauer 2001d. 
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icy changes. Civil society groups fighting for

fairer outcomes play an important role in in-

forming citizens and voters. In the absence of

better public policy, such groups have stepped

in, in a role made possible—and powerful—by

globalization and information and communi-

cations technology. It is largely thanks to the

committed work of non-governmental organi-

zations (NGOs) worldwide that the crisis sur-

rounding HIV/AIDS drugs has gained so much

global attention, forcing corporations, govern-

ments and international agencies to rethink

what is possible (see the special contribution

from Médecins Sans Frontières).

NGOs can create change because they can

raise awareness: they can create pressure with

informal regulation in corporate codes of con-

duct, and they can use high-profile campaigns

to highlight the activities of corporations. As long

as public interest is focused on these issues,

corporations have an incentive to change their

policies to protect their bottom line from con-

sumer backlash or the threat of more formal

regulation.

But public interest has a habit of fading—

be it in war, in famine or in health crises, let alone

in the complexities of intellectual property leg-

islation. When will access to HIV/AIDS drugs

become yesterday’s news—and what will hap-

pen to prices and patents then? The momentum

created by civil society activism must be trans-

lated into structural policy change. Several key

policy-makers have hinted at their support for

this—the test is to see what change they will cre-

ate. And structural policy change is needed be-

yond HIV/AIDS drugs. This crisis should be

seen as an entry point into broader reflection on

the rules of the game, not the exceptional case

that gets special treatment. 

• • •

The challenge is tremendous: to turn today’s

technological transformations to the goals of

human development. The genius of what can be

done through technology is astounding. But

the collective failure to turn that genius to the

technology needed for development is inde-

fensible. As the potential of what can be done

continues to unfold, will innovations in science

and technology be matched by innovations in

policy to turn global technological advance into

a tool for development? This will be the ultimate

test of public policy in the new technology era. 

FIGURE 5.6
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Médecins Sans Frontières (MSF) is known by the

world for its emergency action, whether in de-

livering medical supplies by mule into war-torn

Afghanistan, or in treating malnourished children

in southern Sudan. But in recent years, we have

witnessed a different kind of disaster: our patients

are dying not only from floods, hunger or land

mines, but increasingly, because they cannot get

the medicines they need. 

One-third of the world’s population does

not have access to essential medicines; in the

poorest parts of Africa and Asia, this figure rises

to one-half. Too often in the countries where we

work, we cannot treat our patients because the

medicines are too expensive or they are no longer

produced. Sometimes, the only drugs we have

are highly toxic or ineffective, and nobody is

looking for a better cure. 

This is no coincidence. The growing power

of commercial interests, the declining role of gov-

ernments and a general retreat from responsibil-

ity have combined to create the current crisis.

MSF doctors refuse to accept this situation.

In the name of personal medical ethics and the

principles on which MSF was founded, we

launched the Access to Essential Medicines

Campaign to insist on change. MSF’s role has

always been to speak out about the injustices

we witness in the lives of our patients. So we

are demanding that international trade rules

treat medicines as fundamentally different from

other commodities; that international health

organizations prioritize treatment alongside

prevention; that pharmaceutical companies

lower their prices to affordable levels; and that

national governments fulfil their responsibili-

ties to protect public health. In short, we are

demanding a system in which public health is

protected, rather than sacrificed to the laws of

the market.

The response has been encouraging. The

price of AIDS drugs has plummeted from

1999 levels. Abandoned drugs are coming

back into production. Donors in wealthy coun-

tries are discussing funding new research and

development. Activists in developing coun-

tries are demanding more from their govern-

ments. And finally—though too slowly—more

drugs are reaching patients. But these are

small, temporary successes in what remains an

uphill battle. They cannot replace real politi-

cal solutions. MSF remains committed to push-

ing for improved access to medicines, but also

challenges governments, companies, interna-

tional organizations and civil society to make

it happen.

Morten Rostrup, M.D., Ph.D.

President of the International Council
Médecins Sans Frontières, recipient of

the 1999 Nobel Peace Prize 

Insisting on responsibility: a campaign for access to medicines

SPECIAL CONTRIBUTION
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Note on statistics in the 
Human Development Report

This Report’s primary purpose is to assess the

state of human development across the globe and

provide a critical analysis of a specific theme

each year. It combines thematic policy analysis

with detailed country data that focus on human

well-being, not just economic trends. 

The indicators in the Report reflect the rich

body of information available internationally. As

a user of data, the Report presents statistical

information that has been built up through the

collective effort of many people and organizations.

The Human Development Report Office grate-

fully acknowledges the collaboration of the many

agencies that made publication of the latest data

on human development possible (box 1). 

To allow comparisons across countries and

over time, where possible the indicator tables

in the Report are based on internationally stan-

dardized data, collected and processed by sis-

ter agencies in the international system or, in

a few cases, by other bodies. These organiza-

tions, whether collecting data from national

sources or through their own surveys, harmo-

nize definitions and collection methods to

make their data as internationally comparable

as possible. The data produced by these agen-

cies may sometimes differ from those produced

by national sources, often because of adjust-

ments to harmonize data. In a few cases where

data are not available from international

organizations—particularly for the human

development indices—other sources have been

used. These sources are clearly referenced in

the tables.

The text of the Report draws on a much

wider variety of sources—commissioned

papers, government documents, national

human development reports, reports of inter-

national organizations, reports of non-

governmental organizations and journal articles

and other scholarly publications. Where infor-

mation from such sources is used in boxes or

tables in the text, the source is shown and the

full citation is given in the references. In addi-

tion, for each chapter a summary note outlines

the major sources for the chapter, and end-

notes specify the sources of statistical infor-

mation not drawn from the Report’s indicator

tables. 

CHANGES TO THE INDICATOR TABLES

The indicator tables in this year’s Report reflect

the continual efforts over the years to publish the

best available data and to improve their pre-

sentation and transparency. While the structure

of the indicator tables has been maintained, the

tables have been streamlined to focus on indi-

cators that are most reliable, meaningful and

comparable across countries. This process has

reduced the number of indicator tables—remov-

ing some tables altogether and consolidating

others. In the important areas of health and

education, however, additional space has been

used to allow fuller analysis of the wealth of

data on these issues.

This year’s Report also makes more sys-

tematic use of purchasing power parity (PPP)

rates of exchange, both in the indicator tables

and in the text. For cross-country comparisons

of real values where price differences matter, PPP

data are more appropriate than data based on

conventional exchange rates (box 2).

Improvements in this year’s Report reflect the

recent progress in measuring human develop-

ment. One example is in the measurement of

crime. In previous years the Report relied on

data based on crimes reported to the police,

information that depended heavily on a country’s

law enforcement and reporting system. Increas-

ingly, however, data based directly on individu-

als’ experiences with crime are available (box 3).
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By generously sharing data, the following organizations made it possible

for the Human Development Report to publish the important devel-

opment statistics appearing in the indicator tables.

Carbon Dioxide Information Analysis Center (CDIAC) The CDIAC,

a data and analysis centre of the US Department of Energy, focuses on

the greenhouse effect and global climate change. It is the source of data

on carbon dioxide emissions. 

Food and Agriculture Organization (FAO) The FAO collects,

analyses and disseminates information and data on food and agri-

culture. It is the source of data on food insecurity and agricultural

indicators. 

International Institute for Strategic Studies (IISS) An independent cen-

tre for research, information and debate on the problems of conflict, the

IISS maintains an extensive military database. The data on armed forces

are from its publication The Military Balance.

International Labour Organization (ILO) The ILO maintains an exten-

sive statistical publication programme, with the Yearbook of Labour Sta-
tistics its most comprehensive collection of labour force data. The ILO

is the source of wage and employment data and information on the rati-

fication status of labour rights conventions. 

International Monetary Fund (IMF) The IMF has an extensive pro-

gramme for developing and compiling statistics on international financial

transactions and balance of payments. Much of the financial data provided

to the Human Development Report Office through other agencies orig-

inates from the IMF. 

International Telecommunication Union (ITU) This specialized UN

agency maintains an extensive collection of statistics on information and

communications. The data on trends in telecommunications come from

its database World Telecommunication Indicators.

Inter-Parliamentary Union (IPU) This organization provides data on

trends in political participation and structures of democracy. The Report

relies on the IPU for election-related data and information on women’s

political representation. 

Joint United Nations Programme on HIV/AIDS (UNAIDS) This

joint UN programme monitors the spread of HIV/AIDS and provides reg-

ular updates. Its Report on the Global HIV/AIDS Epidemic is the pri-

mary source of data on HIV/AIDS. 

Luxembourg Income Study (LIS) A cooperative research project with

25 member countries, the LIS focuses on poverty and policy issues. It is

the source of income poverty estimates for many OECD countries. 

Organisation for Economic Co-operation and Development

(OECD) The OECD publishes data on a variety of social and economic

trends in its member countries as well as flows of aid. This year’s

Report presents data from the OECD on aid, employment and edu-

cation. 

Stockholm International Peace Research Institute (SIPRI) SIPRI

conducts research on international peace and security. The SIPRI Year-

book: Armaments, Disarmament and International Security is the

source of data on military expenditure and arms transfers. 

United Nations Children’s Fund (UNICEF) UNICEF monitors the well-

being of children and provides a wide array of data. Its State of the
World’s Children is an important source of data for the Report. 

United Nations Conference on Trade and Development (UNCTAD)

UNCTAD provides trade and economic statistics through a number of

publications, including the World Investment Report. It is the original

source of data on investment flows that the Human Development Report

Office receives from other agencies. 

United Nations Educational, Scientific and Cultural Organization

(UNESCO) This specialized UN agency is the source of data on education-

related matters. The Report relies on data published in UNESCO’s Sta-
tistical Yearbook and World Education Report as well as data received

directly from the agency. 

United Nations High Commissioner for Refugees (UNHCR) This UN

organization provides data on refugees through its publication Refugees
and Others of Concern to UNHCR: Statistical Overview. 

United Nations Interregional Crime and Justice Research Institute

(UNICRI) This UN institute carries out international comparative

research in support of the United Nations Crime Prevention and Crimi-

nal Justice Programme. It is the source of data on crime victims. 

United Nations Multilateral Treaties Deposited with the Secretary Gen-

eral (UN Treaty Section) The Human Development Report Office com-

piles information on the status of major international human rights

instruments and environmental treaties based on the database maintained

by this UN office. 

United Nations Population Division (UNPOP) This specialized UN

office produces international data on population trends. The Human

Development Report Office relies on World Population Prospects and

World Urbanization Prospects, two of its main publications, for demo-

graphic estimates and projections. 

United Nations Statistics Division (UNSD) The UNSD provides a

wide range of statistical outputs and services. Much of the national

accounts data provided to the Human Development Report Office by other

agencies originates from the UNSD. This year’s Report also relies on the

UNSD for data on trade and energy. 

World Bank The World Bank produces data on economic trends as well

as a broad array of other indicators. Its World Development Indicators
is the primary source for a number of indicators in the Report. 

World Health Organization (WHO) This specialized agency main-

tains a large array of data series on health issues, the source for the health-

related indicators in the Report. 

World Intellectual Property Organization (WIPO) As a specialized UN

agency, WIPO promotes the protection of intellectual property rights

throughout the world through different kinds of cooperative efforts. The

Report relies on WIPO for patent-related data. 

BOX 1 
Major sources of data used in the Human Development Report
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This year’s Report systematically uses purchasing

power parity (PPP) rates of exchange for comparing

economic measures across countries. It uses World

Bank PPPs to provide the latest overall GDP measures

covering a wide range of countries, and data based on

the Penn World Tables for more detailed estimates

and to facilitate consistent comparisons over long

periods.

To compare economic statistics across countries,

the data must first be converted into a common cur-

rency. Unlike conventional exchange rates, PPP rates

of exchange allow this conversion to take account of

price differences between countries. By eliminating dif-

ferences in national price levels, the method facili-

tates comparisons of real values for income, poverty,

inequality and expenditure patterns. 

While the conceptual case for using PPP rates of

exchange is clear, practical issues remain. World Bank

PPPs have been compiled directly for 118 of the

world’s approximately 220 distinct national political

entities. For countries for which PPPs are not directly

compiled, estimates are made using econometric

regression. This approach assumes that the economic

characteristics and relationships commonly observed

in surveyed countries also apply to the non-surveyed

countries. While this assumption may not necessar-

ily hold, fundamental economic relationships are

thought to have general relevance and can be associ-

ated with independently observed variables in the

non-surveyed countries. 

The intricacies of the survey procedure and the

need for countries to be globally and regionally linked

have raised a number of issues relating to data report-

ing and in the past have led to significant delays in

generating PPP results. As a result of these concerns,

some governments and international institutions still

refrain from using PPPs in regular operational pol-

icy decisions, though they use the method exten-

sively in their analyses. 

The importance of PPPs in economic analysis

underlines the need for improvements in PPP data.

This requires both institutional and financial support.

In collaboration with Eurostat and the Organisation

for Economic Co-operation and Development, the

World Bank has set up an initiative to further improve

the quality and availability of PPPs.

BOX 2 

The why’s and wherefore’s of purchasing power parities 

Source: Ward 2001.  

The International Crime Victims Survey (ICVS) is

a global programme of standardized surveys used to

ask random samples of people about their experi-

ences with crime and the police and their feelings of

safety. 

An international working group, jointly formed

by the United Nations Interregional Crime and Jus-

tice Research Institute, the Dutch Ministry of Jus-

tice, the British Home Office and the Netherlands

Institute for the Study of Criminality and Law

Enforcement, is responsible for the conceptual and

methodological development of the ICVS. The

working group also coordinates with participating

countries, develops and maintains the data sets,

conducts analyses and disseminates the survey

results. 

Why is such a survey needed? There are two

main reasons. First, measures of crime from other

sources used in cross-country comparisons are often

inadequate. Because the measures are based on police

records, they can be greatly affected by differences

among countries in how the police define, record

and count crimes. Indeed, many developing countries

have no central registry of crimes, leaving the ICVS

as the only source of information. Second, the survey

may prompt participating countries to conduct

research on crime and victimization and to develop

crime and criminal justice policies based on this

research. 

The project started in 14 industrial countries in

1989. Since then, 71 countries have participated at

least once, for a total of 145 surveys. In most of the

participating countries in Asia, Africa, Latin Amer-

ica and Central and Eastern Europe the surveys

were conducted in the capital city through face-to-

face interviews of a sample of 1,000 people. In

industrial countries the surveys were done nation-

wide by telephone, generally with a sample of 2,000

people. 

The ICVS produces data on victimization for a

number of crimes, including assault, robbery, bribery,

sexual assault and property crimes. Results from the

most recent surveys, conducted in the 1990s, are pre-

sented in table 20. 

BOX 3 

The International Crime Victims Survey  

Source: Van Kesteren 2001.  
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The Report also recognizes new efforts in

time use, functional literacy and health statis-

tics. While the Report has featured time use sur-

veys in previous years, recent improvements in

survey methods and country coverage have

provided a wealth of new information, stepping

beyond traditional economic measurement and

into the lives and livelihoods of the world’s

people. Results from these new time use sur-

veys are being compiled, and the Human Devel-

opment Report Office hopes to include them

in next year’s Report (box 4). Surveys of func-

tional literacy allow a more in-depth look at a

vital area of human development than con-

ventional literacy surveys have offered (box

5). And new efforts by the World Health Orga-

nization to develop better measures of the per-

formance of health systems will no doubt

enhance the assessment of human develop-

ment in the area of health in future Human
Development Reports (box 6).

Despite these strides in measuring human

development, many gaps and problems remain.

Sufficient and reliable data are still lacking in

many areas of human development. Gaps

throughout the tables demonstrate the press-

ing need for improvements in both the quan-

tity and the quality of human development

statistics.

Perhaps the starkest demonstration of these

data problems is the large number of countries

excluded from the human development index

(HDI)—and therefore from the main indicator

tables. The intent is to include all UN member

countries, along with Switzerland and Hong Kong,

China (SAR), in the HDI exercise. But because of

a lack of reliable data, this year 12 more countries

could no longer be included in the calculation of

the HDI, reducing the total to 162. That leaves 29

countries excluded from the main indicator tables.

What key indicators are available for these coun-

tries are presented in table 28. 

DATA USED IN THE HUMAN DEVELOPMENT

INDEX

The human development index is calculated

using international data available at the time

the Report is prepared. For a country to be

included in the index, data ideally should be

available from the relevant international statis-

tical agency for all four components of the index.

Conventional measures of productive activity focus on

paid economic activity. But for a comprehensive picture

of work and employment, especially the activities per-

formed by women, it is essential to measure subsistence

agriculture and other unpaid productive activities as

well as unpaid housework. Time use surveys provide a

unique means to collect data on such activities.

Until recently time use data were not included in

the data collection programmes of developing coun-

tries’ national statistical offices. Most time use stud-

ies in these countries were case studies of one or a few

localities and did not cover a 24-hour day.

Following the recommendations of the Fourth

World Conference on Women (held in Beijing in 1995),

however, at least 24 countries in Asia, Africa and Latin

America and the Caribbean have begun work on national

time use surveys. Although geographically, economi-

cally and culturally diverse, all these countries have come

to consider national time use surveys an important sta-

tistical tool for measuring and valuing women’s and

men’s paid and unpaid work and for increasing the vis-

ibility of women’s work both at home and in the labour

market. Some of the surveys (such as those in Benin,

Chad, India and Oman and the pilot studies in Nigeria

and South Africa) also aim to improve the collection of

data on women’s economic activities, especially in the

informal sector. In India the objectives include using the

data for skills training and for designing poverty eradi-

cation programmes.

A joint project of the United Nations Statistics

Division, the United Nations Development Programme

and Canada’s International Development Research

Centre provided technical assistance to many of these

countries. The project also studied methods and clas-

sifications used in national time use surveys to determine

which procedures are suitable for collecting time use data

in developing countries. And the United Nations Sta-

tistics Division is developing a technical guide on data

collection methods and a classification of time use sta-

tistics that can be adapted to both developing and

industrial countries. The Statistics Division will also

compile data from the studies conducted in developing

countries since 1995. These data should be available for

Human Development Report 2002.

BOX 4 

Time use surveys in developing countries

Source: Prepared by the United Nations Statistics Division based on UN (2000a).  



When data are missing for one component, a

country will still be included if a reasonable

estimate can be found from another source. 

As a result of revisions in data and method-

ology over time, the HDI values and ranks are

not comparable across editions of the Report.

Table 2 in this year’s Report presents comparable

HDI trends based on a consistent methodology

and data. 

LIFE EXPECTANCY AT BIRTH

The life expectancy estimates used in the Report

are from the 2000 revision of the United Nations

Population Division’s database World Popu-
lation Prospects (UN 2001d). The United

Nations Population Division derives global

demographic estimates and projections bian-

nually. In the 2000 revision it made significant

adjustments to further incorporate the demo-

graphic impact of HIV/AIDS, which has led to

substantial changes in life expectancy estimates

and projections for a number of countries, par-

ticularly in Sub-Saharan Africa. 

The life expectancy estimates published by

the United Nations Population Division are five-

year averages. The life expectancy estimates for

1999 shown in table 1 (on the HDI) were

obtained through linear interpolation based on

these five-year averages. While the human devel-

opment index requires yearly estimates, other

tables showing data of this type, such as table 8

(on survival), present the unaltered five-year

averages. Estimates for years after 2000 refer to

medium-variant projections. 

ADULT LITERACY

The adult literacy rates presented in the Report

are estimates and projections from UNESCO’s

February 2000 literacy assessment. These esti-

mates and projections are based on population

data from the 1998 revision of the World Pop-
ulation Prospects database (UN 1998) and lit-
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The International Adult Literacy Survey (IALS) is the

world’s first international comparative assessment of

adult literacy skills. The IALS study has combined house-

hold survey methods and educational assessment to pro-

vide comparable estimates of literacy skills for 24 countries.

The survey tests representative samples of adults (aged

16–65) in their homes, asking them to undertake a range

of common tasks using authentic materials from a wide

range of social and cultural contexts. The IALS study is

jointly sponsored by Statistics Canada, the US Center for

Education Statistics and the Organisation for Economic

Co-operation and Development (OECD).

While traditional measures of literacy focus pri-

marily on the ability to decode the printed word, the

IALS study defines literacy as the ability to understand

and use printed information in daily activities at home,

at work and in the community. It compiled the cross-

country data to ensure that the results are comparable

across countries with different languages and cultures

and that any known sources of bias are corrected. 

The IALS reports on three areas of literacy:

• Prose literacy—the knowledge and skills needed to

understand and use information from texts, including

editorials, news stories, poems and fiction.

• Document literacy—the knowledge and skills

required to locate and use information in different for-

mats, including maps, graphs, tables, payroll forms, job

applications and transportation schedules. 

• Quantitative literacy—the knowledge and skills

required to apply arithmetic operations to numbers

in printed materials, such as balancing a cheque book,

figuring out a tip, completing an order form or deter-

mining the amount of interest on a loan from an

advertisement.

Analysis of IALS data reveals several important

facts. First, countries differ greatly in the level and

social distribution of literacy skills. Second, these dif-

ferences can be attributed to a handful of underlying

factors, including differences among countries in the

quantity and quality of initial education. The evi-

dence also suggests, however, that several aspects of

adult life, including the use of literacy skills at home

and at work, transform skills after formal education.

Finally, in many countries literacy skills play an impor-

tant part in allocating economic opportunity, reward-

ing the skilled and penalizing the relatively unskilled. 

The IALS will begin a new cycle of data collec-

tion in 2002 to better understand the role of literacy

skills in determining economic outcomes for indi-

viduals and, by extension, for nations. A full analysis

of the currently available data can be found in OECD

and Statistics Canada (2000).

This Report uses the percentage of adults lacking

functional literacy skills, defined on the basis of prose

literacy, in the human poverty index for selected OECD

countries, presented in table 4. 

BOX 5 

The International Adult Literacy Survey

Source: Murray 2001. 
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eracy statistics collected through national pop-

ulation censuses, as well as refined estimation

procedures. 

COMBINED PRIMARY, SECONDARY AND

TERTIARY GROSS ENROLMENT

The 1999 gross enrolment ratios presented in

the Report are preliminary estimates from

UNESCO based on the 1998 revision of pop-

ulation estimates and projections. Gross enrol-

ment ratios are calculated by dividing the

number of children enrolled in each level of

schooling by the number of children in the age

group corresponding to that level. Thus they are

affected by the age- and sex-specific population

estimates published by the United Nations Pop-

ulation Division and by the timing and meth-

ods of surveys by administrative registries, of

population censuses and of national education

surveys. Moreover, UNESCO periodically

revises its methodology for estimating and pro-

jecting enrolment. 

Gross enrolment ratios can hide important

differences among countries because of differ-

ences in the age range corresponding to a level

of education and in the duration of education

programmes. Such factors as grade repetition can

also lead to distortions in the data. For the HDI

the preferred indicator of access to education as

a proxy for knowledge would be net enrolment,

for which data are collected for single years of

age. Because this indicator measures enrolments

only of a particular age group, the data could be

more easily and reliably aggregated and used for

international comparisons. But net enrolment

data are available for too few countries to be used

in the HDI. 

GDP PER CAPITA (PPP US$) 

The GDP per capita (PPP US$) data used in the

HDI calculation are provided by the World

Bank. The data are based on the latest Interna-

tional Comparison Programme (ICP) surveys,

which cover 118 countries, the largest number

ever in a round of ICP surveys. The World

Bank has also provided estimates based on these

surveys for another 44 countries and areas. 

The surveys were carried out separately in

different world regions. Because regional data

are expressed in different currencies and may

be based on different classification schemes

or aggregation formulas, the data are not strictly

comparable across regions. Price and expen-

diture data from the regional surveys were

linked using a standard classification scheme

to compile internationally comparable PPP

data. The base year for the PPP data is 1996;

data for the reference year, 1999, were extrap-

olated using relative price movements over

time between each country and the United

States, the base country. For countries not cov-

ered by the World Bank, PPP estimates are

from the Penn World Tables 6.0 (Aten, Hes-

ton and Summers 2001).

DATA, METHODOLOGY AND PRESENTATION

OF THE HUMAN DEVELOPMENT INDICATORS

Building on improvements made in 2000, this

year’s Report presents data for most key indi-

cators with only a two-year lag between the ref-

erence date for the indicators and the date of the

Report’s release. The definitions of statistical

terms have been revised and expanded to

include all indicators for which short, mean-

ingful definitions can be given. In addition, the

transparency of sources has been further

improved. When an agency provides data it has

collected from another source, both sources are

credited in the table notes. But when an inter-

national statistical organization has built on the

work of many other contributors, only the ulti-

mate source is given. The source notes also

show the original data components used in any

calculations by the Human Development Report

Office to ensure that all calculations can be eas-

ily replicated.

COUNTRY CLASSIFICATIONS

The indicator tables cover UN member coun-

tries, along with Switzerland and Hong Kong,

China (SAR). Countries are classified in four

ways: in major world aggregates, by region, by

human development level and by income (see

the classification of countries). These designa-

tions do not necessarily express a judgement

about the development stage of a particular

country or area. Instead, they are classifications

used by different organizations for operational
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purposes. The term country as used in the text

and tables refers, as appropriate, to territories

or areas. 

Major world classifications. The three global

groups are developing countries, Eastern Europe

and the CIS and OECD. These groups are not

mutually exclusive. (Replacing the OECD group

with the high-income OECD group would pro-

duce mutually exclusive groups; see the classifi-

cation of countries.) The classification world
represents the universe of 162 countries covered

in the main indicator tables. 

Regional classifications. Developing coun-

tries are further classified into the following

regions: Arab States, East Asia and the Pacific,

Latin America and the Caribbean, South Asia,

Southern Europe and Sub-Saharan Africa. These

regional classifications are consistent with the

Regional Bureaux of UNDP. An additional clas-

sification is least developed countries, as defined

by the United Nations (and listed in UN 1996).

Senegal was added to the list of least developed

countries on 12 April 2001 but is not included

in the aggregates for this group in this year’s

Report because the addition was made after the

aggregates were finalized.

Human development classifications. All coun-

tries are classified into three clusters by achievement

in human development: high human development

(with an HDI of 0.800 or above), medium human

development (0.500–0.799) and low human devel-

opment (less than 0.500). 

Income classifications. All countries are

grouped by income using World Bank classifi-

cations: high income (GNP per capita of $9,266

or more in 1999), middle income ($756–9,265)

and low income ($755 or less).

AGGREGATES AND GROWTH RATES

Aggregates. Aggregates for the classifications

described above are presented at the end of

most tables. Aggregates that are the total for

the classification (such as for population) are

indicated by a T. As a result of rounding,

aggregates for subgroups may not always sum

to the world total. All other aggregates are

weighted averages. 

Unless otherwise specified, an aggregate is

shown for a classification only when data are

available for two-thirds of the countries and rep-

resent two-thirds of the available weight in that

classification. The Human Development Report

Office does not fill in missing data for the pur-

pose of aggregation. Therefore, aggregates for

each classification represent only the countries

for which data are available and are shown in the

tables. Aggregates are not shown where appro-

priate weighting procedures were unavailable.

Aggregates for indices, for growth rates and

for indicators covering more than one point in

time are based only on countries for which data

exist for all necessary points in time. For the

world classification, which refers only to the

In a bold new initiative the World Health Organiza-

tion has developed a composite index measuring the

performance of health systems in 191 countries.

According to World Health Report 2000 (WHO

2000b), even without new medical technologies impor-

tant advances can be made in health outcomes—just

by improving the way currently available health inter-

ventions are organized and delivered. Differences in

health outcomes between countries often reflect dif-

ferences in the performance of their health systems.

And differences in outcomes among groups within

countries can often be attributed to disparities in the

health services available to them.

A notable feature of the composite index is that

it summarizes performance in terms of both the over-

all level of goal achievement and the distribution of

that achievement, giving equal weight to these two

aspects. Five components make up the index: over-

all good health, distribution of good health, overall

responsiveness, distribution of responsiveness and

fairness in financial contributions. Good health is

measured by disability-adjusted life expectancy, and

the distribution of good health by an equality of child

survival index. The overall responsiveness of the

health system and the distribution of responsiveness

are measured on the basis of survey responses relat-

ing to respect for patients and client orientation. And

fairness in financial contributions is estimated using

the ratio of households’ total spending on health to

their permanent income above subsistence. 

BOX 6 

A composite index measuring the performance of health systems

Source: Based on WHO (2000b).
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universe of 162 countries, aggregates are not

always shown where no aggregate is shown for

one or more regions. 

Aggregates in the Human Development
Report will not always conform to those in

other publications because of differences in

country classifications and methodology.

Where indicated, aggregates are calculated by

the statistical agency that provides the indica-

tor itself.

Growth rates. Multiyear growth rates are

expressed as average annual rates of change. In

calculations of rates by the Human Develop-

ment Report Office, only the beginning and end

points are used. Year-to-year growth rates are

expressed as annual percentage changes. 

PRESENTATION

In the indicator tables countries and areas are

ranked in descending order by their HDI

value. To locate a country in the tables, refer

to the key to countries on the back cover flap,

which lists countries alphabetically with their

HDI rank. 

Short citations of sources are given at the end

of each table. These correspond to full references

in the statistical references, which follow the

indicator tables and technical notes. Where

appropriate, definitions of indicators appear in

the definitions of statistical terms. All other rel-

evant information appears in the notes at the end

of each table. 

Owing to lack of comparable data, not all

countries have been included in the indicator

tables. For UN member countries not included in

the main indicator tables, basic human develop-

ment indicators are presented in a separate table. 

In the absence of the words annual, annual
rate or growth rate, a hyphen between two

years indicates that the data were collected dur-

ing one of the years shown, such as 1995-99. A

slash between two years indicates an average for

the years shown, such as 1996/98. The follow-

ing signs have been used: 

.. Data not available.

(.) Less than half the unit shown.

< Less than.

– Not applicable.

T Total.
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1 Human
development
index Combined

primary, GDP

Adult secondary and Human per capita

Life literacy tertiary gross development (PPP US$)

expectancy rate enrolment GDP Life index rank

at birth (% age 15  ratio per capita expectancy Education GDP (HDI) minus

(years) and above) (%) b (PPP US$) index index index value HDI

HDI rank a 1999 1999 1999 1999 1999 1999 1999 1999 rankc

High human development

1 Norway 78.4 .. d 97 28,433 0.89 0.98 0.94 0.939 2

2 Australia 78.8 .. d 116 e 24,574 0.90 0.99 0.92 0.936 10

3 Canada 78.7 .. d 97 26,251 0.89 0.98 0.93 0.936 3

4 Sweden 79.6 .. d 101 e 22,636 0.91 0.99 0.90 0.936 13

5 Belgium 78.2 .. d 109 e 25,443 0.89 0.99 0.92 0.935 4

6 United States 76.8 .. d 95 31,872 0.86 0.98 0.96 0.934 -4

7 Iceland 79.1 .. d 89 27,835 0.90 0.96 0.94 0.932 -3

8 Netherlands 78.0 .. d 102 e 24,215 0.88 0.99 0.92 0.931 5

9 Japan 80.8 .. d 82 24,898 0.93 0.93 0.92 0.928 2

10 Finland 77.4 .. d 103 e 23,096 0.87 0.99 0.91 0.925 5

11 Switzerland 78.8 .. d 84 27,171 0.90 0.94 0.94 0.924 -6

12 Luxembourg 77.2 .. d 73 f 42,769 g 0.87 0.90 1.00 0.924 -11

13 France 78.4 .. d 94 22,897 0.89 0.97 0.91 0.924 3

14 United Kingdom 77.5 .. d 106 e 22,093 0.87 0.99 0.90 0.923 5

15 Denmark 76.1 .. d 97 25,869 0.85 0.98 0.93 0.921 -7

16 Austria 77.9 .. d 90 25,089 0.88 0.96 0.92 0.921 -6

17 Germany 77.6 .. d 94 23,742 0.88 0.97 0.91 0.921 -3

18 Ireland 76.4 .. d 91 25,918 0.86 0.96 0.93 0.916 -11

19 New Zealand 77.4 .. d 99 19,104 0.87 0.99 0.88 0.913 3

20 Italy 78.4 98.4 84 22,172 0.89 0.94 0.90 0.909 -2

21 Spain 78.3 97.6 95 18,079 0.89 0.97 0.87 0.908 6

22 Israel 78.6 95.8 83 18,440 0.89 0.91 0.87 0.893 3

23 Greece 78.1 97.1 81 15,414 0.89 0.92 0.84 0.881 10

24 Hong Kong, China (SAR) 79.4 93.3 63 22,090 0.91 0.83 0.90 0.880 -4

25 Cyprus 77.9 96.9 69 h 19,006 0.88 0.87 0.88 0.877 -2

26 Singapore 77.4 92.1 75 20,767 0.87 0.87 0.89 0.876 -5

27 Korea, Rep. of 74.7 97.6 90 15,712 0.83 0.95 0.84 0.875 5

28 Portugal 75.5 91.9 96 16,064 0.84 0.93 0.85 0.874 2

29 Slovenia 75.3 99.6 d 83 15,977 0.84 0.94 0.85 0.874 2

30 Malta 77.9 91.8 80 15,189 i 0.88 0.88 0.84 0.866 5

31 Barbados 76.6 97.0 j, k 77 14,353 0.86 0.90 0.83 0.864 5

32 Brunei Darussalam 75.7 91.0 76 17,868 j, l 0.85 0.86 0.87 0.857 -4

33 Czech Republic 74.7 .. d 70 13,018 0.83 0.89 0.81 0.844 6

34 Argentina 73.2 96.7 83 12,277 0.80 0.92 0.80 0.842 6

35 Slovakia 73.1 .. d 76 10,591 0.80 0.91 0.78 0.831 8

36 Hungary 71.1 99.3 d 81 11,430 0.77 0.93 0.79 0.829 5

37 Uruguay 74.2 97.7 79 8,879 0.82 0.92 0.75 0.828 9

38 Poland 73.1 99.7 d 84 8,450 0.80 0.94 0.74 0.828 11

39 Chile 75.2 95.6 78 8,652 0.84 0.90 0.74 0.825 9

40 Bahrain 73.1 87.1 80 13,688 i 0.80 0.85 0.82 0.824 -3

41 Costa Rica 76.2 95.5 67 8,860 0.85 0.86 0.75 0.821 6

42 Bahamas 69.2 95.7 74 15,258 i 0.74 0.89 0.84 0.820 -8

43 Kuwait 76.0 81.9 59 17,289 i 0.85 0.74 0.86 0.818 -14

44 Estonia 70.3 98.0 j, k 86 8,355 0.76 0.94 0.74 0.812 6

45 United Arab Emirates 74.8 75.1 68 18,162 i 0.83 0.73 0.87 0.809 -19

46 Croatia 73.6 98.2 68 7,387 0.81 0.88 0.72 0.803 10

47 Lithuania 71.8 99.5 d 80 6,656 0.78 0.93 0.70 0.803 13

48 Qatar 69.3 80.8 75 18,789 j, l 0.74 0.79 0.87 0.801 -24

Medium human development

49 Trinidad and Tobago 74.1 93.5 65 8,176 0.82 0.84 0.74 0.798 4

50 Latvia 70.1 99.8 d 82 6,264 0.75 0.93 0.69 0.791 12

MONITORING HUMAN DEVELOPMENT: ENLARGING PEOPLE’S CHOICES . . .
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1 Human
development
index

51 Mexico 72.4 91.1 71 8,297 0.79 0.84 0.74 0.790 0

52 Panama 73.9 91.7 74 5,875 0.81 0.86 0.68 0.784 15

53 Belarus 68.5 99.5 d 77 6,876 0.73 0.92 0.71 0.782 5

54 Belize 73.8 93.1 73 4,959 0.81 0.86 0.65 0.776 21

55 Russian Federation 66.1 99.5 d 78 7,473 0.69 0.92 0.72 0.775 0

56 Malaysia 72.2 87.0 66 8,209 0.79 0.80 0.74 0.774 -4

57 Bulgaria 70.8 98.3 72 5,071 0.76 0.90 0.66 0.772 16

58 Romania 69.8 98.0 69 6,041 0.75 0.88 0.68 0.772 6

59 Libyan Arab Jamahiriya 70.3 79.1 92 7,570 j, l 0.75 0.83 0.72 0.770 -5

60 Macedonia, TFYR 73.0 94.0 j, k 70 4,651 0.80 0.86 0.64 0.766 20

61 Venezuela 72.7 92.3 65 5,495 0.79 0.83 0.67 0.765 10

62 Colombia 70.9 91.5 73 5,749 0.76 0.85 0.68 0.765 6

63 Mauritius 71.1 84.2 63 9,107 0.77 0.77 0.75 0.765 -19

64 Suriname 70.4 93.0 j, k 83 4,178 i 0.76 0.89 0.62 0.758 23

65 Lebanon 72.9 85.6 78 4,705 i 0.80 0.83 0.64 0.758 13

66 Thailand 69.9 95.3 60 6,132 0.75 0.84 0.69 0.757 -3

67 Fiji 68.8 92.6 84 4,799 0.73 0.90 0.65 0.757 10

68 Saudi Arabia 71.3 76.1 61 10,815 0.77 0.71 0.78 0.754 -26

69 Brazil 67.5 84.9 80 7,037 0.71 0.83 0.71 0.750 -12

70 Philippines 69.0 95.1 82 3,805 0.73 0.91 0.61 0.749 21

71 Oman 70.8 70.3 58 13,356 j, l 0.76 0.66 0.82 0.747 -33

72 Armenia 72.7 98.3 80 2,215 i 0.80 0.92 0.52 0.745 44

73 Peru 68.5 89.6 80 4,622 0.72 0.86 0.64 0.743 8

74 Ukraine 68.1 99.6 d 77 3,458 0.72 0.92 0.59 0.742 22

75 Kazakhstan 64.4 99.0 j, k 77 4,951 0.66 0.92 0.65 0.742 1

76 Georgia 73.0 99.6 d, j, k 70 2,431 0.80 0.89 0.53 0.742 32

77 Maldives 66.1 96.2 77 4,423 i 0.68 0.90 0.63 0.739 7

78 Jamaica 75.1 86.4 62 3,561 0.84 0.78 0.60 0.738 17

79 Azerbaijan 71.3 97.0 j, k 71 2,850 0.77 0.88 0.56 0.738 27

80 Paraguay 69.9 93.0 64 4,384 0.75 0.83 0.63 0.738 5

81 Sri Lanka 71.9 91.4 70 3,279 0.78 0.84 0.58 0.735 19

82 Turkey 69.5 84.6 62 6,380 0.74 0.77 0.69 0.735 -21

83 Turkmenistan 65.9 98.0 j, k 81 3,347 0.68 0.92 0.59 0.730 16

84 Ecuador 69.8 91.0 77 2,994 0.75 0.86 0.57 0.726 19

85 Albania 73.0 84.0 71 3,189 0.80 0.80 0.58 0.725 16

86 Dominican Republic 67.2 83.2 72 5,507 0.70 0.79 0.67 0.722 -16

87 China 70.2 83.5 73 3,617 0.75 0.80 0.60 0.718 7

88 Jordan 70.1 89.2 55 3,955 0.75 0.78 0.61 0.714 2

89 Tunisia 69.9 69.9 74 5,957 0.75 0.71 0.68 0.714 -23

90 Iran, Islamic Rep. of 68.5 75.7 73 5,531 0.73 0.75 0.67 0.714 -21

91 Cape Verde 69.4 73.6 77 4,490 0.74 0.75 0.63 0.708 -9

92 Kyrgyzstan 67.4 97.0 j, k 68 2,573 0.71 0.87 0.54 0.707 15

93 Guyana 63.3 98.4 66 3,640 0.64 0.87 0.60 0.704 0

94 South Africa 53.9 84.9 93 8,908 0.48 0.87 0.75 0.702 -49

95 El Salvador 69.5 78.3 63 4,344 0.74 0.73 0.63 0.701 -9

96 Samoa (Western) 68.9 80.2 65 4,047 0.73 0.75 0.62 0.701 -8

97 Syrian Arab Republic 70.9 73.6 63 4,454 0.76 0.70 0.63 0.700 -14

98 Moldova, Rep. of 66.6 98.7 72 2,037 0.69 0.90 0.50 0.699 19

99 Uzbekistan 68.7 88.5 76 2,251 0.73 0.84 0.52 0.698 15

100 Algeria 69.3 66.6 72 5,063 0.74 0.69 0.66 0.693 -26

Combined

primary, GDP

Adult secondary and Human per capita

Life literacy tertiary gross development (PPP US$)

expectancy rate enrolment GDP Life index rank

at birth (% age 15  ratio per capita expectancy Education GDP (HDI) minus

(years) and above) (%) b (PPP US$) index index index value HDI

HDI rank a 1999 1999 1999 1999 1999 1999 1999 1999 rankc
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1 Human
development
index

101 Viet Nam 67.8 93.1 67 1,860 0.71 0.84 0.49 0.682 19

102 Indonesia 65.8 86.3 65 2,857 0.68 0.79 0.56 0.677 3

103 Tajikistan 67.4 99.1 d 67 1,031 j, l 0.71 0.88 0.39 0.660 36

104 Bolivia 62.0 85.0 70 2,355 0.62 0.80 0.53 0.648 7

105 Egypt 66.9 54.6 76 3,420 0.70 0.62 0.59 0.635 -8

106 Nicaragua 68.1 68.2 63 2,279 0.72 0.66 0.52 0.635 7

107 Honduras 65.7 74.0 61 2,340 0.68 0.70 0.53 0.634 5

108 Guatemala 64.5 68.1 49 3,674 0.66 0.62 0.60 0.626 -16

109 Gabon 52.6 63.0 j, k 86 6,024 0.46 0.71 0.68 0.617 -44

110 Equatorial Guinea 50.6 82.2 64 4,676 0.43 0.76 0.64 0.610 -31

111 Namibia 44.9 81.4 78 5,468 0.33 0.80 0.67 0.601 -39

112 Morocco 67.2 48.0 52 3,419 0.70 0.49 0.59 0.596 -14

113 Swaziland 47.0 78.9 72 3,987 0.37 0.77 0.62 0.583 -24

114 Botswana 41.9 76.4 70 6,872 0.28 0.74 0.71 0.577 -55

115 India 62.9 56.5 56 2,248 0.63 0.56 0.52 0.571 0

116 Mongolia 62.5 62.3 58 1,711 0.62 0.61 0.47 0.569 7

117 Zimbabwe 42.9 88.0 65 2,876 0.30 0.80 0.56 0.554 -13

118 Myanmar 56.0 84.4 55 1,027 j, l 0.52 0.75 0.39 0.551 22

119 Ghana 56.6 70.3 42 1,881 0.53 0.61 0.49 0.542 0

120 Lesotho 47.9 82.9 61 1,854 0.38 0.75 0.49 0.541 1

121 Cambodia 56.4 68.2 m 62 1,361 0.52 0.66 0.44 0.541 13

122 Papua New Guinea 56.2 63.9 39 2,367 0.52 0.55 0.53 0.534 -12

123 Kenya 51.3 81.5 51 1,022 0.44 0.71 0.39 0.514 18

124 Comoros 59.4 59.2 36 1,429 0.57 0.51 0.44 0.510 7

125 Cameroon 50.0 74.8 43 1,573 0.42 0.64 0.46 0.506 2

126 Congo 51.1 79.5 63 727 0.44 0.74 0.33 0.502 29

Low human development

127 Pakistan 59.6 45.0 40 1,834 0.58 0.43 0.49 0.498 -5

128 Togo 51.6 56.3 62 1,410 0.44 0.58 0.44 0.489 5

129 Nepal 58.1 40.4 60 1,237 0.55 0.47 0.42 0.480 7

130 Bhutan 61.5 42.0 j, k 33 n 1,341 0.61 0.39 0.43 0.477 5

131 Lao People’s Dem. Rep. 53.1 47.3 58 1,471 0.47 0.51 0.45 0.476 -2

132 Bangladesh 58.9 40.8 37 1,483 0.57 0.39 0.45 0.470 -4

133 Yemen 60.1 45.2 51 806 0.59 0.47 0.35 0.468 16

134 Haiti 52.4 48.8 52 1,464 0.46 0.50 0.45 0.467 -4

135 Madagascar 52.2 65.7 44 799 0.45 0.59 0.35 0.462 16

136 Nigeria 51.5 62.6 45 853 0.44 0.57 0.36 0.455 11

137 Djibouti 44.0 63.4 22 2,377 j, l 0.32 0.50 0.53 0.447 -28

138 Sudan 55.6 56.9 34 664 j, l 0.51 0.49 0.32 0.439 19

139 Mauritania 51.1 41.6 41 1,609 0.43 0.41 0.46 0.437 -14

140 Tanzania, U. Rep. of 51.1 74.7 32 501 0.44 0.61 0.27 0.436 21

141 Uganda 43.2 66.1 45 1,167 0.30 0.59 0.41 0.435 -4

142 Congo, Dem. Rep. of the 51.0 60.3 32 801 i 0.43 0.51 0.35 0.429 8

143 Zambia 41.0 77.2 49 756 0.27 0.68 0.34 0.427 9

144 Côte d’Ivoire 47.8 45.7 38 1,654 0.38 0.43 0.47 0.426 -20

145 Senegal 52.9 36.4 36 1,419 0.47 0.36 0.44 0.423 -13

146 Angola 45.0 42.0 j, k 23 3,179 0.33 0.36 0.58 0.422 -44

147 Benin 53.6 39.0 45 933 0.48 0.41 0.37 0.420 -4

148 Eritrea 51.8 52.7 26 880 0.45 0.44 0.36 0.416 -3

149 Gambia 45.9 35.7 45 1,580 0.35 0.39 0.46 0.398 -23

150 Guinea 47.1 35.0 j, k 28 1,934 0.37 0.33 0.49 0.397 -32

Combined

primary, GDP

Adult secondary and Human per capita

Life literacy tertiary gross development (PPP US$)

expectancy rate enrolment GDP Life index rank

at birth (% age 15  ratio per capita expectancy Education GDP (HDI) minus

(years) and above) (%) b (PPP US$) index index index value HDI

HDI rank a 1999 1999 1999 1999 1999 1999 1999 1999 rankc
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1 Human
development
index

151 Malawi 40.3 59.2 73 586 0.26 0.64 0.30 0.397 8

152 Rwanda 39.9 65.8 40 885 0.25 0.57 0.36 0.395 -8

153 Mali 51.2 39.8 28 753 0.44 0.36 0.34 0.378 0

154 Central African Republic 44.3 45.4 24 1,166 0.32 0.38 0.41 0.372 -16

155 Chad 45.5 41.0 31 850 0.34 0.38 0.36 0.359 -7

156 Guinea-Bissau 44.5 37.7 37 678 0.33 0.37 0.32 0.339 0

157 Mozambique 39.8 43.2 23 861 0.25 0.36 0.36 0.323 -11

158 Ethiopia 44.1 37.4 27 628 0.32 0.34 0.31 0.321 0

159 Burkina Faso 46.1 23.0 23 965 0.35 0.23 0.38 0.320 -17

160 Burundi 40.6 46.9 19 578 0.26 0.37 0.29 0.309 0

161 Niger 44.8 15.3 16 753 0.33 0.15 0.34 0.274 -7

162 Sierra Leone 38.3 32.0 j, k 27 448 0.22 0.30 0.25 0.258 0

Developing countries 64.5 72.9 61 3,530 0.66 0.69 0.59 0.647 –

Least developed countries 51.7 51.6 38 1,170 0.45 0.47 0.41 0.442 –

Arab States 66.4 61.3 63 4,550 0.69 0.62 0.64 0.648 –

East Asia and the Pacific 69.2 85.3 71 3,950 0.74 0.81 0.61 0.719 –

Latin America and the Caribbean 69.6 87.8 74 6,880 0.74 0.83 0.71 0.760 –

South Asia 62.5 55.1 53 2,280 0.63 0.54 0.52 0.564 –

Sub-Saharan Africa 48.8 59.6 42 1,640 0.40 0.54 0.47 0.467 –

Eastern Europe and the CIS 68.5 98.6 77 6,290 0.73 0.91 0.69 0.777 –

OECD 76.6 .. o 87 22,020 0.86 0.94 0.90 0.900 o –

High-income OECD 78.0 .. o 94 26,050 0.88 0.97 0.93 0.928 o –

High human development 77.3 .. o 91 23,410 0.87 0.96 0.91 0.914 o –

Medium human development 66.8 78.5 67 3,850 0.70 0.75 0.61 0.684 –

Low human development 52.6 48.9 38 1,200 0.46 0.45 0.41 0.442 –

High income 78.0 .. o 93 25,860 0.88 0.97 0.93 0.926 o –

Middle income 69.5 85.7 74 5,310 0.74 0.82 0.66 0.740 –

Low income 59.4 61.8 51 1,910 0.57 0.58 0.49 0.549 –

World 66.7 .. o 65 6,980 0.70 0.74 0.71 0.716 o –

Note: The human development index has been calculated for UN member countries with reliable data in each of its components, as well as for two non-members, Switzerland and Hong Kong, China (SAR).

For data on the remaining 29 UN member countries see table 28.

a. The HDI rank is determined using HDI values to the fifth decimal point.

b. Preliminary UNESCO estimates, subject to further revision.

c. A positive figure indicates that the HDI rank is higher than the GDP per capita (PPP US$) rank, a negative the opposite.

d. For purposes of calculating the HDI a value of 99.0% was applied.

e. For purposes of calculating the HDI a value of 100% was applied.

f. The ratio is an underestimate, as many secondary and tertiary students pursue their studies in nearby countries.

g. For purposes of calculating the HDI a value of $40,000 (PPP US$) was applied.

h. Excludes Turkish students and population.

i. Data refer to a year other than that specified.

j. Data refer to a year or period other than that specified, differ from the standard definition or refer to only part of a country.

k. UNICEF 2000. 

l. Aten, Heston and Summers 2001. 

m. UNESCO 2001a.

n. Human Development Report Office estimate based on national sources.

o. For purposes of calculating the HDI a value of 99.0% was applied for OECD countries for which data on adult literacy are missing. The resulting aggregates (97.5% for OECD countries, 98.8% for high-

income OECD countries, 98.5% for high human development countries, 98.6% for high-income countries and 79.2% for the world) were used in obtaining the HDI aggregates.

Source: Column 1: UN 2001d; column 2: unless otherwise noted, UNESCO 2000a; column 3: UNESCO 2001b; column 4: unless otherwise noted, World Bank 2001b; aggregates calculated for the Human

Development Report Office by the World Bank; column 5: calculated on the basis of data in column 1; column 6: calculated on the basis of data in columns 2 and 3; column 7: calculated on the basis of

data in column 4; column 8: calculated on the basis of data in columns 5-7; see technical note 1 for details; column 9: calculated on the basis of data in columns 4 and 8. 

Combined

primary, GDP

Adult secondary and Human per capita

Life literacy tertiary gross development (PPP US$)

expectancy rate enrolment GDP Life index rank

at birth (% age 15  ratio per capita expectancy Education GDP (HDI) minus

(years) and above) (%) b (PPP US$) index index index value HDI

HDI rank a 1999 1999 1999 1999 1999 1999 1999 1999 rankc
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2 Human
development
index trends

HDI rank 1975 1980 1985 1990 1995 1999

High human development

1 Norway 0.856 0.875 0.887 0.899 0.924 0.939

2 Australia 0.842 0.859 0.871 0.886 0.926 0.936

3 Canada 0.867 0.882 0.904 0.925 0.930 0.936

4 Sweden 0.862 0.872 0.882 0.892 0.924 0.936

5 Belgium 0.845 0.861 0.874 0.895 0.925 0.935

6 United States 0.861 0.882 0.896 0.912 0.923 0.934

7 Iceland 0.860 0.883 0.891 0.910 0.916 0.932

8 Netherlands 0.860 0.872 0.886 0.900 0.921 0.931

9 Japan 0.851 0.876 0.891 0.907 0.920 0.928

10 Finland 0.835 0.854 0.872 0.894 0.907 0.925

11 Switzerland 0.872 0.884 0.891 0.904 0.912 0.924

12 Luxembourg 0.826 0.841 0.855 0.879 0.907 0.924

13 France 0.846 0.862 0.874 0.896 0.913 0.924

14 United Kingdom 0.839 0.846 0.856 0.876 0.914 0.923

15 Denmark 0.866 0.874 0.881 0.889 0.905 0.921

16 Austria 0.839 0.853 0.866 0.889 0.908 0.921

17 Germany .. .. .. .. 0.905 0.921

18 Ireland 0.816 0.828 0.843 0.868 0.891 0.916

19 New Zealand 0.846 0.853 0.865 0.873 0.900 0.913

20 Italy 0.827 0.845 0.855 0.878 0.895 0.909

21 Spain 0.817 0.837 0.853 0.875 0.893 0.908

22 Israel 0.804 0.825 0.843 0.859 0.879 0.893

23 Greece 0.800 0.821 0.841 0.857 0.867 0.881

24 Hong Kong, China (SAR) 0.754 0.793 0.820 0.857 0.875 0.880

25 Cyprus .. 0.800 0.819 0.843 0.864 0.877

26 Singapore 0.719 0.753 0.779 0.816 0.855 0.876

27 Korea, Rep. of 0.687 0.729 0.771 0.814 0.851 0.875

28 Portugal 0.735 0.758 0.785 0.818 0.853 0.874

29 Slovenia .. .. .. 0.843 0.850 0.874

30 Malta .. .. .. .. .. 0.866

31 Barbados .. .. .. .. .. 0.864

32 Brunei Darussalam .. .. .. .. .. 0.857

33 Czech Republic .. .. .. 0.833 0.841 0.844

34 Argentina 0.784 0.798 0.804 0.807 0.829 0.842

35 Slovakia .. .. 0.811 0.818 0.816 0.831

36 Hungary 0.775 0.791 0.803 0.803 0.807 0.829

37 Uruguay 0.755 0.775 0.779 0.800 0.813 0.828

38 Poland .. .. .. 0.790 0.807 0.828

39 Chile 0.700 0.735 0.752 0.779 0.809 0.825

40 Bahrain .. .. .. .. .. 0.824

41 Costa Rica 0.745 0.769 0.770 0.789 0.807 0.821

42 Bahamas .. .. .. .. .. 0.820

43 Kuwait .. .. .. .. .. 0.818

44 Estonia .. .. .. .. .. 0.812

45 United Arab Emirates .. .. .. .. .. 0.809

46 Croatia .. .. .. 0.794 0.787 0.803

47 Lithuania .. .. .. 0.814 0.780 0.803

48 Qatar .. .. .. .. .. 0.801

Medium human development

49 Trinidad and Tobago 0.719 0.752 0.771 0.778 0.784 0.798

50 Latvia .. 0.788 0.801 0.803 0.761 0.791

MONITORING HUMAN DEVELOPMENT: ENLARGING PEOPLE’S CHOICES . . .
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2 Human
development
index trends

HDI rank 1975 1980 1985 1990 1995 1999

51 Mexico 0.688 0.732 0.750 0.759 0.772 0.790

52 Panama 0.711 0.730 0.745 0.746 0.769 0.784

53 Belarus .. .. .. 0.808 0.774 0.782

54 Belize .. 0.710 0.718 0.751 0.769 0.776

55 Russian Federation .. 0.809 0.826 0.823 0.778 0.775

56 Malaysia 0.614 0.657 0.691 0.720 0.758 0.774

57 Bulgaria .. 0.760 0.781 0.783 0.775 0.772

58 Romania 0.753 0.787 0.793 0.775 0.771 0.772

59 Libyan Arab Jamahiriya .. .. .. .. .. 0.770

60 Macedonia, TFYR .. .. .. .. .. 0.766

61 Venezuela 0.715 0.730 0.737 0.756 0.764 0.765

62 Colombia 0.657 0.686 0.700 0.720 0.746 0.765

63 Mauritius 0.628 0.655 0.685 0.721 0.745 0.765

64 Suriname .. .. .. .. .. 0.758

65 Lebanon .. .. .. .. .. 0.758

66 Thailand 0.603 0.645 0.675 0.713 0.749 0.757

67 Fiji 0.656 0.679 0.693 0.719 0.740 0.757

68 Saudi Arabia 0.587 0.647 0.669 0.706 0.736 0.754

69 Brazil 0.641 0.676 0.690 0.710 0.734 0.750

70 Philippines 0.649 0.683 0.687 0.716 0.733 0.749

71 Oman .. .. .. .. .. 0.747

72 Armenia .. .. .. .. .. 0.745

73 Peru 0.639 0.668 0.691 0.702 0.729 0.743

74 Ukraine .. .. .. 0.793 0.744 0.742

75 Kazakhstan .. .. .. .. .. 0.742

76 Georgia .. .. .. .. .. 0.742

77 Maldives .. .. .. .. .. 0.739

78 Jamaica 0.688 0.692 0.694 0.722 0.735 0.738

79 Azerbaijan .. .. .. .. .. 0.738

80 Paraguay 0.663 0.698 0.704 0.716 0.733 0.738

81 Sri Lanka 0.614 0.648 0.674 0.695 0.717 0.735

82 Turkey 0.592 0.616 0.653 0.684 0.716 0.735

83 Turkmenistan .. .. .. .. .. 0.730

84 Ecuador 0.623 0.669 0.690 0.700 0.715 0.726

85 Albania .. 0.672 0.689 0.700 0.701 0.725

86 Dominican Republic 0.616 0.645 0.667 0.675 0.696 0.722

87 China 0.522 0.553 0.590 0.624 0.679 0.718

88 Jordan .. 0.637 0.659 0.677 0.704 0.714

89 Tunisia 0.512 0.564 0.611 0.644 0.680 0.714

90 Iran, Islamic Rep. of 0.556 0.563 0.607 0.645 0.688 0.714

91 Cape Verde .. .. 0.584 0.624 0.676 0.708

92 Kyrgyzstan .. .. .. .. .. 0.707

93 Guyana 0.678 0.681 0.670 0.676 0.699 0.704

94 South Africa 0.648 0.661 0.681 0.712 0.722 0.702

95 El Salvador 0.585 0.584 0.604 0.642 0.681 0.701

96 Samoa (Western) .. 0.555 0.646 0.661 0.685 0.701

97 Syrian Arab Republic 0.551 0.593 0.627 0.647 0.677 0.700

98 Moldova, Rep. of .. .. .. 0.758 0.704 0.699

99 Uzbekistan .. .. .. 0.693 0.683 0.698

100 Algeria 0.507 0.555 0.605 0.641 0.664 0.693
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2 Human
development
index trends

HDI rank 1975 1980 1985 1990 1995 1999

101 Viet Nam .. .. 0.581 0.604 0.647 0.682

102 Indonesia 0.467 0.529 0.581 0.622 0.662 0.677

103 Tajikistan .. .. .. .. .. 0.660

104 Bolivia 0.512 0.546 0.572 0.596 0.628 0.648

105 Egypt 0.433 0.481 0.531 0.573 0.603 0.635

106 Nicaragua 0.569 0.580 0.588 0.596 0.618 0.635

107 Honduras 0.517 0.565 0.596 0.614 0.627 0.634

108 Guatemala 0.505 0.541 0.554 0.577 0.608 0.626

109 Gabon .. .. .. .. .. 0.617

110 Equatorial Guinea .. .. 0.486 0.507 0.535 0.610

111 Namibia .. 0.530 0.545 0.551 0.624 0.601

112 Morocco 0.428 0.472 0.506 0.539 0.568 0.596

113 Swaziland 0.507 0.538 0.565 0.611 0.615 0.583

114 Botswana 0.495 0.558 0.615 0.654 0.621 0.577

115 India 0.406 0.433 0.472 0.510 0.544 0.571

116 Mongolia .. .. 0.535 0.554 0.545 0.569

117 Zimbabwe 0.545 0.570 0.621 0.598 0.563 0.554

118 Myanmar .. .. .. .. .. 0.551

119 Ghana 0.436 0.466 0.480 0.505 0.524 0.542

120 Lesotho 0.478 0.516 0.545 0.572 0.569 0.541

121 Cambodia .. .. .. .. .. 0.541

122 Papua New Guinea 0.420 0.442 0.463 0.481 0.521 0.534

123 Kenya 0.442 0.488 0.511 0.531 0.521 0.514

124 Comoros .. 0.467 0.490 0.498 0.506 0.510

125 Cameroon 0.407 0.453 0.502 0.511 0.497 0.506

126 Congo 0.411 0.461 0.510 0.504 0.505 0.502

Low human development

127 Pakistan 0.343 0.370 0.403 0.441 0.476 0.498

128 Togo 0.400 0.446 0.443 0.466 0.474 0.489

129 Nepal 0.292 0.329 0.370 0.415 0.451 0.480

130 Bhutan .. .. .. .. .. 0.477

131 Lao People’s Dem. Rep. .. .. 0.372 0.402 0.443 0.476

132 Bangladesh 0.332 0.350 0.383 0.414 0.443 0.470

133 Yemen .. .. .. 0.407 0.436 0.468

134 Haiti .. 0.430 0.444 0.449 0.456 0.467

135 Madagascar 0.398 0.431 0.425 0.432 0.439 0.462

136 Nigeria 0.326 0.386 0.402 0.423 0.447 0.455

137 Djibouti .. .. .. .. .. 0.447

138 Sudan .. .. .. .. .. 0.439

139 Mauritania 0.336 0.364 0.382 0.392 0.420 0.437

140 Tanzania, U. Rep. of .. .. .. 0.422 0.427 0.436

141 Uganda .. .. 0.384 0.386 0.402 0.435

142 Congo, Dem. Rep. of the .. .. .. .. .. 0.429

143 Zambia 0.448 0.462 0.479 0.466 0.431 0.427

144 Côte d’Ivoire 0.368 0.402 0.411 0.414 0.414 0.426

145 Senegal 0.311 0.329 0.354 0.378 0.398 0.423

146 Angola .. .. .. .. .. 0.422

147 Benin 0.286 0.323 0.351 0.359 0.392 0.420

148 Eritrea .. .. .. .. 0.398 0.416

149 Gambia 0.271 0.275 0.295 0.314 0.374 0.398

150 Guinea .. .. .. .. .. 0.397
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2 Human
development
index trends

HDI rank 1975 1980 1985 1990 1995 1999

151 Malawi 0.318 0.343 0.356 0.363 0.401 0.397

152 Rwanda 0.334 0.378 0.394 0.344 0.333 0.395

153 Mali 0.251 0.277 0.291 0.310 0.344 0.378

154 Central African Republic 0.332 0.349 0.371 0.370 0.368 0.372

155 Chad 0.255 0.255 0.296 0.321 0.334 0.359

156 Guinea-Bissau 0.251 0.254 0.285 0.306 0.334 0.339

157 Mozambique .. 0.303 0.290 0.311 0.313 0.323

158 Ethiopia .. .. 0.272 0.294 0.305 0.321

159 Burkina Faso 0.236 0.263 0.286 0.294 0.301 0.320

160 Burundi 0.282 0.308 0.338 0.344 0.315 0.309

161 Niger 0.234 0.253 0.244 0.254 0.260 0.274

162 Sierra Leone .. .. .. .. .. 0.258

Note: As a result of revisions to data, the HDI values in this table are not strictly comparable to those in table 7 of Human Development Report 2000.

Source: Columns 1-5: calculated on the basis of data on life expectancy from UN (2001d); data on adult literacy rates from UNESCO (2000a); data on combined primary, secondary and tertiary gross enrol-

ment ratios from UNESCO (2001b); and data on GDP at market prices (constant 1995 US$), population and GDP per capita (PPP US$) from World Bank (2001b); column 6: column 8 of table 1.
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3 Human and
income poverty
Developing countries

High human development

24 Hong Kong, China (SAR) .. .. 2.0 6.7 .. .. .. .. ..

25 Cyprus .. .. 3.1 3.1 0 .. .. .. ..

26 Singapore .. .. 2.3 7.9 0 .. .. .. ..

27 Korea, Rep. of .. .. 4.0 2.4 8 .. <2.0 .. ..

31 Barbados .. .. 3.0 .. 0 5 d .. .. ..

32 Brunei Darussalam .. .. 3.2 9.0 .. .. .. .. ..

34 Argentina .. .. 5.6 3.3 21 .. .. 17.6 ..

37 Uruguay 1 4.0 5.1 2.3 2 5 <2.0 .. 0

39 Chile 3 4.2 4.5 4.4 6 1 <2.0 20.5 2

40 Bahrain .. .. 4.7 12.9 .. 9 .. .. ..

41 Costa Rica 2 4.0 4.0 4.5 2 5 6.9 .. -10

42 Bahamas .. .. 11.8 4.3 4 .. .. .. ..

43 Kuwait .. .. 3.0 18.1 .. 6 d .. .. ..

45 United Arab Emirates .. .. 5.4 24.9 .. 14 .. .. ..

48 Qatar .. .. 4.8 19.2 .. 6 .. .. ..

Medium human development

49 Trinidad and Tobago 5 7.9 4.1 6.5 14 7 d 12.4 21.0 -17

51 Mexico 10 9.5 8.3 8.9 14 8 12.2 10.1 -10

52 Panama 6 8.5 6.4 8.3 13 7 10.3 37.3 -11

54 Belize 14 11.0 6.8 6.9 24 6 d .. .. ..

56 Malaysia 13 10.9 5.0 13.0 5 18 .. 15.5 ..

59 Libyan Arab Jamahiriya 27 16.7 6.4 20.9 28 5 .. .. ..

61 Venezuela 8 8.6 6.5 7.7 16 5 d 18.7 31.3 -19

62 Colombia 9 9.1 10.1 8.5 9 8 11.0 17.7 -9

63 Mauritius 16 11.5 5.4 15.8 0 16 .. 10.6 ..

64 Suriname .. .. 7.4 .. 5 .. .. .. ..

65 Lebanon 11 10.2 5.0 14.4 0 3 .. .. ..

66 Thailand 21 14.0 9.0 4.7 20 19 d <2.0 13.1 14

67 Fiji 37 21.3 6.3 7.4 53 8 d .. .. ..

68 Saudi Arabia 29 17.0 6.4 23.9 5 14 .. .. ..

69 Brazil 18 12.9 11.3 15.1 17 6 9.0 22.0 -2

70 Philippines 23 14.7 8.9 4.9 13 28 .. 36.8 ..

71 Oman 52 32.2 6.8 29.7 61 23 .. .. ..

73 Peru 17 12.9 11.6 10.4 23 8 15.5 49.0 -12

77 Maldives 25 15.8 12.5 3.8 0 43 .. .. ..

78 Jamaica 20 13.6 5.4 13.6 29 5 3.2 34.2 5

80 Paraguay 12 10.2 8.7 7.0 21 5 19.5 21.8 -17

81 Sri Lanka 31 18.0 5.8 8.6 17 34 6.6 25.0 9

82 Turkey 19 12.9 9.6 15.4 17 8 2.4 .. 6

84 Ecuador 28 16.8 11.1 9.0 29 17 d 20.2 35.0 -10

86 Dominican Republic 22 14.4 11.9 16.8 21 6 3.2 20.6 6

87 China 24 15.1 7.9 16.5 25 10 18.5 4.6 -8

88 Jordan 7 8.5 7.9 10.8 4 5 <2.0 11.7 5

89 Tunisia .. .. 7.8 30.1 .. 4 <2.0 14.1 ..

90 Iran, Islamic Rep. of 30 17.3 9.3 24.3 5 11 .. .. ..

91 Cape Verde 36 20.9 10.4 26.4 26 14 d .. .. ..

93 Guyana 15 11.4 15.4 1.6 6 12 .. .. ..

94 South Africa 33 18.7 24.4 15.1 14 9 11.5 .. 4

95 El Salvador 32 18.3 10.9 21.7 26 12 26.0 48.3 -9

96 Samoa (Western) .. .. 7.8 19.8 1 .. .. .. ..

97 Syrian Arab Republic 34 19.8 6.9 26.4 20 13 .. .. ..

Probability Adult Population below

at birth of not illiteracy Population Underweight income poverty line HPI-1
Human poverty surviving rate not using children (%) rank

index to age 40 (% age 15 improved under $1 a day National minus
(HPI-1) (% of and water sources age five (1993 PPP poverty income

Value cohort) above) (%) (%) US$) line poverty

HDI rank Rank (%) 1995-2000 a 1999 1999 1995-2000 b 1983-99 b 1984-99 b rank c
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3 Human and
income poverty
Developing countries

100 Algeria 40 23.5 10.5 33.4 6 13 <2 22.6 24

101 Viet Nam 45 29.1 12.8 6.9 44 39 .. 50.9 ..

102 Indonesia 38 21.3 12.8 13.7 24 34 7.7 27.1 11

104 Bolivia 26 16.4 18.4 15.0 21 10 29.4 .. -18

105 Egypt 50 31.7 10.3 45.4 5 12 3.1 22.9 22

106 Nicaragua 39 23.3 11.5 31.8 21 12 .. 50.3 ..

107 Honduras 35 20.8 16.0 26.0 10 25 40.5 53.0 -22

108 Guatemala 41 23.8 15.6 31.9 8 24 10.0 57.9 11

109 Gabon .. .. 32.0 .. 30 .. .. .. ..

110 Equatorial Guinea .. .. 33.7 17.8 57 .. .. .. ..

111 Namibia 56 34.5 46.7 18.6 23 26 d 34.9 .. -5

112 Morocco 62 36.4 11.8 52.0 18 9 d <2 19.0 36

113 Swaziland .. .. 36.3 21.1 .. 10 d .. .. ..

114 Botswana .. .. 49.5 23.6 .. 17 33.3 .. ..

115 India 55 34.3 16.7 43.5 12 53 d 44.2 35.0 -14

116 Mongolia 44 28.9 15.0 37.7 40 10 13.9 36.3 6

117 Zimbabwe 61 36.2 51.6 12.0 15 15 36.0 25.5 -5

118 Myanmar 43 28.0 26.0 15.6 32 39 .. .. ..

119 Ghana 46 29.1 27.0 29.7 36 25 38.8 31.4 -15

120 Lesotho 42 25.8 35.4 17.1 9 16 43.1 49.2 -19

121 Cambodia 78 45.0 24.4 31.8 e 70 52 .. 36.1 ..

122 Papua New Guinea 60 36.2 21.6 36.1 58 30 d .. .. ..

123 Kenya 51 31.8 34.6 18.5 51 22 26.5 42.0 -2

124 Comoros 47 29.9 20.6 40.8 4 26 .. .. ..

125 Cameroon 49 31.1 36.2 25.2 38 22 .. 40.0 ..

126 Congo 48 30.7 34.8 20.5 49 17 d .. .. ..

Low human development

127 Pakistan 65 39.2 20.1 55.0 12 26 d 31.0 34.0 2

128 Togo 63 38.3 34.1 43.7 46 25 .. 32.3 ..

129 Nepal 77 44.2 22.5 59.6 19 47 37.7 42.0 4

130 Bhutan .. .. 20.2 .. 38 38 d .. .. ..

131 Lao People’s Dem. Rep. 66 39.9 30.5 52.7 10 40 d 26.3 46.1 8

132 Bangladesh 73 43.3 21.4 59.2 3 56 29.1 35.6 9

133 Yemen 70 42.5 20.0 54.8 31 46 15.7 19.1 18

134 Haiti 71 42.8 31.6 51.2 54 28 .. .. ..

135 Madagascar 64 38.6 31.6 34.3 53 40 63.4 70.0 -12

136 Nigeria 59 36.1 33.7 37.4 43 31 70.2 34.1 -18

137 Djibouti 57 34.7 42.3 36.6 0 18 .. .. ..

138 Sudan 58 34.8 27.3 43.1 25 34 d .. .. ..

139 Mauritania 82 47.2 33.1 58.4 63 23 28.6 57.0 15

140 Tanzania, U. Rep. of 53 32.4 33.3 25.3 46 27 19.9 51.1 4

141 Uganda 69 41.0 48.4 33.9 50 26 .. 44.4 ..

142 Congo, Dem. Rep. of the 67 40.0 34.7 39.7 55 34 .. .. ..

143 Zambia 68 40.0 53.6 22.8 36 24 63.7 86.0 -10

144 Côte d’Ivoire 72 42.9 40.2 54.3 23 24 d 12.3 .. 23

145 Senegal 80 45.9 28.5 63.6 22 22 26.3 .. 16

146 Angola .. .. 41.6 .. 62 42 .. .. ..

147 Benin 79 45.8 29.7 61.0 37 29 .. 33.0 ..

148 Eritrea 75 44.0 31.7 47.3 54 44 .. .. ..

149 Gambia 85 49.6 40.5 64.3 38 26 53.7 64.0 4

150 Guinea .. .. 38.3 .. 52 .. .. 40.0 ..

Probability Adult Population below

at birth of not illiteracy Population Underweight income poverty line HPI-1
Human poverty surviving rate not using children (%) rank

index to age 40 (% age 15 improved under $1 a day National minus
(HPI-1) (% of and water sources age five (1993 PPP poverty income

Value cohort) above) (%) (%) US$) line poverty

HDI rank Rank (%) 1995-2000 a 1999 1999 1995-2000 b 1983-99 b 1984-99 b rank c
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3 Human and
income poverty
Developing countries

151 Malawi 74 43.4 50.4 40.8 43 30 .. 54.0 ..

152 Rwanda 76 44.2 51.9 34.2 59 27 35.7 51.2 5

153 Mali 83 47.8 38.5 60.2 35 40 72.8 .. -4

154 Central African Republic 81 46.1 45.3 54.6 40 27 66.6 .. -4

155 Chad 87 53.1 41.0 59.0 73 39 .. 64.0 ..

156 Guinea-Bissau 86 49.6 42.2 62.3 51 23 d .. .. ..

157 Mozambique 84 48.3 49.2 56.8 40 26 37.9 .. 8

158 Ethiopia 88 57.2 43.6 62.6 76 47 31.3 .. 15

159 Burkina Faso .. .. 43.0 77.0 .. 36 61.2 .. ..

160 Burundi .. .. 50.1 53.1 .. 37 d .. 36.2 ..

161 Niger 90 63.6 41.4 84.7 41 50 61.4 63.0 5

162 Sierra Leone .. .. 51.6 .. 72 29 d 57.0 68.0 ..

Note: As a result of revisions in data and methodology, the HPI-1 results in this table are not comparable to those in Human Development Report 2000. For further details see technical note 1. The human

poverty index has been calculated for UN member countries with reliable data in each of its components, which include Afghanistan (HPI-1 value, 60.2%; HPI-1 rank, 89) and Cuba (HPI-1 value, 4.6%; 

HPI-1 rank, 4).

a. Data refer to the probability at birth of not surviving to age 40, times 100. Data refer to estimates for the period specified.

b. Data refer to the most recent year available during the period specified.

c. Income poverty refers to the percentage of the population living on less than $1 (PPP US$) a day. The rankings are based on countries with available data for both indicators. A positive figure indicates

that the country performs better in income poverty than in human poverty, a negative the opposite. 

d. Data refer to a year or period other than that specified, differ from the standard definition or refer to only part of a country. 

e. UNESCO 2001a.

Source: Column 1: determined on the basis of the HPI-1 values in column 2; column 2: calculated on the basis of data in columns 3-6; see technical note 1 for details; column 3: UN 2001d; column 4: unless

otherwise noted, UNESCO 2000a; column 5: calculated on the basis of data on population using improved water sources from UNICEF (2000); column 6: UNICEF 2000; columns 7 and 8: World Bank 2001b;

column 9: calculated on the basis of data in columns 1 and 7.

Probability Adult Population below

at birth of not illiteracy Population Underweight income poverty line HPI-1
Human poverty surviving rate not using children (%) rank

index to age 40 (% age 15 improved under $1 a day National minus
(HPI-1) (% of and water sources age five (1993 PPP poverty income

Value cohort) above) (%) (%) US$) line poverty

HDI rank Rank (%) 1995-2000 a 1999 1999 1995-2000 b 1983-99 b 1984-99 b rank c

1 Uruguay

2 Costa Rica

3 Chile

4 Cuba

5 Trinidad and Tobago

6 Panama

7 Jordan

8 Venezuela

9 Colombia

10 Mexico

11 Lebanon

12 Paraguay

13 Malaysia

14 Belize

15 Guyana

16 Mauritius

17 Peru

18 Brazil

19 Turkey

20 Jamaica

21 Thailand

22 Dominican Republic

23 Philippines

24 China

25 Maldives

26 Bolivia

27 Libyan Arab Jamahiriya

28 Ecuador

29 Saudi Arabia

30 Iran, Islamic Rep. of

31 Sri Lanka

32 El Salvador

33 South Africa

34 Syrian Arab Republic

35 Honduras

36 Cape Verde

37 Fiji

38 Indonesia

39 Nicaragua

40 Algeria

41 Guatemala

42 Lesotho

43 Myanmar

44 Mongolia

45 Viet Nam

46 Ghana

47 Comoros

48 Congo

49 Cameroon

50 Egypt

51 Kenya

52 Oman

53 Tanzania, U. Rep. of

54 Iraq

55 India

56 Namibia

57 Djibouti

58 Sudan

59 Nigeria

60 Papua New Guinea

61 Zimbabwe

62 Morocco

63 Togo

64 Madagascar

65 Pakistan

66 Lao People’s Dem. Rep.

67 Congo, Dem. Rep. of the

68 Zambia

69 Uganda

70 Yemen

71 Haiti

72 Côte d’Ivoire

73 Bangladesh

74 Malawi

75 Eritrea

76 Rwanda

77 Nepal

78 Cambodia

79 Benin

80 Senegal

81 Central African Republic

82 Mauritania

83 Mali

84 Mozambique

85 Gambia

86 Guinea-Bissau

87 Chad

88 Ethiopia

89 Afghanistan

90 Niger

HPI-1 ranks for 90 developing countries
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4 Human and
income poverty
OECD countries, Eastern
Europe and the CIS

High human development

1 Norway 2 7.5 9.1 8.5 0.2 6.9 4 .. 0

2 Australia 14 12.9 9.1 17.0 2.1 14.3 18 .. -2

3 Canada 11 12.1 9.5 16.6 0.9 11.9 7 .. 1

4 Sweden 1 6.8 8.0 7.5 2.8 h 6.6 6 .. -3

5 Belgium 13 12.5 10.5 18.4 i 5.5 5.2 .. .. ..

6 United States 17 15.8 12.8 20.7 0.3 16.9 14 .. 2

7 Iceland .. .. 8.7 .. .. .. .. .. ..

8 Netherlands 3 8.5 9.2 10.5 1.4 8.1 7 .. -2

9 Japan 9 11.2 8.2 .. j 1.1 11.8 k .. .. ..

10 Finland 4 8.8 11.3 10.4 3.0 5.2 5 .. 1

11 Switzerland .. .. 9.6 .. 1.2 9.3 .. .. ..

12 Luxembourg 7 10.7 11.4 .. j 0.8 3.9 (.) .. 5

13 France 8 11.1 11.4 .. j 4.5 8.0 10 .. -1

14 United Kingdom 15 15.1 9.9 21.8 1.8 13.4 16 .. 0

15 Denmark 5 9.1 12.0 9.6 1.1 7.2 .. .. ..

16 Austria .. .. 10.6 .. 1.2 10.6 .. .. ..

17 Germany 6 10.5 10.6 14.4 4.5 7.5 7 .. -1

18 Ireland 16 15.3 10.4 22.6 5.6 l 11.1 .. .. ..

19 New Zealand .. .. 10.7 18.4 1.4 .. .. .. ..

20 Italy 12 12.3 9.1 .. j 7.0 14.2 .. .. ..

21 Spain 10 11.5 10.3 .. j 8.1 10.1 .. .. ..

22 Israel .. .. 8.0 .. .. 13.5 .. .. ..

23 Greece .. .. 9.4 .. 5.9 h .. .. .. ..

28 Portugal .. .. 13.1 48.0 1.9 .. .. .. ..

29 Slovenia .. .. 13.8 42.2 .. .. .. <1 ..

30 Malta .. .. 8.4 .. .. .. .. .. ..

33 Czech Republic .. .. 13.7 15.7 3.3 2.3 .. <1 ..

35 Slovakia .. .. 16.6 .. .. 2.1 .. <1 ..

36 Hungary .. .. 21.9 33.8 3.5 10.1 .. 4 ..

38 Poland .. .. 17.5 42.6 4.0 h 11.6 .. 20 ..

44 Estonia .. .. 23.8 .. .. .. .. 37 ..

46 Croatia .. .. 15.8 .. .. .. .. .. ..

47 Lithuania .. .. 21.6 .. .. .. .. 30 ..

Medium human development

50 Latvia .. .. 23.7 .. .. .. .. 22 ..

53 Belarus .. .. 26.0 .. .. .. .. 22 ..

55 Russian Federation .. .. 30.1 .. .. 20.1 .. 50 ..

57 Bulgaria .. .. 18.8 .. .. .. .. 15 ..

58 Romania .. .. 21.6 .. .. .. .. 59 ..

60 Macedonia, TFYR .. .. 14.5 .. .. .. .. .. ..

72 Armenia .. .. 14.7 .. .. .. .. .. ..

74 Ukraine .. .. 26.3 .. .. .. .. 63 ..

75 Kazakhstan .. .. 31.6 .. .. .. .. 65 ..

76 Georgia .. .. 17.5 .. .. .. .. .. ..

People

Probability lacking Population below

at birth of not functional income poverty line HPI-2
Human poverty surviving literacy Long-term (%) rank

index to age 60 skills unemployment 50% of $11 a day $4 a day minus
(HPI-2) (% of (% age (as % of median (1994 PPP (1990 PPP income

Value cohort) 16-65) labour force) c income d US$) f US$) poverty

HDI rank Rank (%) 1995-2000 a 1994-98 b 1999 1987-97 e 1994-95 e 1993-95 e rank g
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4 Human and
income poverty
OECD countries, Eastern
Europe and the CIS

79 Azerbaijan .. .. 20.4 .. .. .. .. .. ..

83 Turkmenistan .. .. 27.6 .. .. .. .. 61 ..

85 Albania .. .. 12.4 .. .. .. .. .. ..

92 Kyrgyzstan .. .. 26.4 .. .. .. .. 88 ..

98 Moldova, Rep. of .. .. 27.4 .. .. .. .. 66 ..

99 Uzbekistan .. .. 23.9 .. .. .. .. 63 ..

103 Tajikistan .. .. 25.3 .. .. .. .. .. ..

Note: This table includes Israel and Malta, which are not OECD member countries, but excludes the Republic of Korea, Mexico and Turkey, which are. For the human poverty index and related indicators for

these countries see table 3.

a. Data refer to the probability at birth of not surviving to age 60, times 100. Data refer to estimates for the period specified. 

b. Based on scoring at level 1 on the prose literacy scale of the International Adult Literacy Survey (see box 5 in the note on statistics). Data refer to the most recent year available during 1994-98.

c. Data refer to unemployment lasting 12 months or longer.

d. Poverty line is measured at 50% of equivalent median disposable household income.

e. Data refer to the most recent year available during the period specified.

f. Based on the US poverty line, $11 (1994 PPP US$) a day per person for a family of three. 

g. Income poverty refers to the percentage of the population living on less than $11 (1994 PPP US$) a day per person for a family of three. A positive figure indicates that the country performs better in

income poverty than in human poverty, a negative the opposite. 

h. Data refer to 1998.

i. Data refer to Flanders. 

j. For purposes of calculating the HPI-2 an estimate of 15.1%, the unweighted average for countries with available data, was applied.

k. Smeeding 1997.

l. Data refer to 1997.

Source: Column 1: determined on the basis of the HPI-2 values in column 2; column 2: calculated on the basis of data in columns 3-6; see technical note 1 for details; column 3: UN 2001d; column 4: unless

otherwise noted, OECD and Statistics Canada 2000; column 5: OECD 2000c; column 6: unless otherwise noted, LIS 2001; column 7: Smeeding, Rainwater and Burtless 2000; column 8: Milanovic 1998;

column 9: calculated on the basis of data in columns 1 and 7.

People

Probability lacking Population below

at birth of not functional income poverty line HPI-2
Human poverty surviving literacy Long-term (%) rank

index to age 60 skills unemployment 50% of $11 a day $4 a day minus
(HPI-2) (% of (% age (as % of median (1994 PPP (1990 PPP income

Value cohort) 16-65) labour force) c income d US$) f US$) poverty

HDI rank Rank (%) 1995-2000 a 1994-98 b 1999 1987-97 e 1994-95 e 1993-95 e rank g

1 Sweden

2 Norway

3 Netherlands

4 Finland

5 Denmark

6 Germany

7 Luxembourg

8 France

9 Japan

10 Spain

11 Canada

12 Italy

13 Belgium

14 Australia

15 United Kingdom

16 Ireland

17 United States

HPI-2 ranks for 17 selected OECD countries
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5 Demographic
trends

High human development

1 Norway 4.0 4.4 4.7 0.4 0.3 68.2 75.1 80.1 19.8 15.8 15.5 18.2 2.2 1.8

2 Australia 13.9 18.9 21.9 1.3 0.9 85.9 84.7 86.0 20.7 18.0 12.2 15.2 2.5 1.8

3 Canada 23.1 30.5 34.4 1.1 0.8 75.6 77.0 79.9 19.4 15.9 12.5 16.1 2.0 1.6

4 Sweden 8.2 8.9 8.6 0.3 -0.2 82.7 83.3 85.2 18.5 12.4 17.4 22.3 1.9 1.5

5 Belgium 9.8 10.2 10.3 0.2 0.0 94.9 97.3 98.0 17.5 13.9 16.8 19.9 1.9 1.5

6 United States 220.2 280.4 321.2 1.0 0.8 73.7 77.0 81.0 21.9 18.7 12.3 14.4 2.0 2.0

7 Iceland 0.2 0.3 0.3 1.0 0.6 86.7 92.4 94.6 23.5 18.7 11.6 14.1 2.8 2.0

8 Netherlands 13.7 15.8 16.4 0.6 0.2 88.4 89.3 90.8 18.4 14.7 13.6 17.8 2.1 1.5

9 Japan 111.5 126.8 127.5 0.5 0.0 75.7 78.6 81.5 14.9 13.3 16.7 25.8 2.1 1.4

10 Finland 4.7 5.2 5.2 0.4 0.0 58.3 66.7 74.2 18.3 14.2 14.8 20.7 1.6 1.7

11 Switzerland 6.3 7.2 7.0 0.5 -0.2 55.8 67.7 70.9 16.8 12.1 15.8 22.1 1.8 1.5

12 Luxembourg 0.4 0.4 0.5 0.8 1.1 73.8 91.0 95.0 18.7 17.4 14.3 16.2 2.0 1.7

13 France 52.7 59.0 61.9 0.5 0.3 73.0 75.4 79.4 18.9 17.4 15.8 18.6 2.3 1.7

14 United Kingdom 56.2 59.3 60.6 0.2 0.1 88.7 89.4 90.8 19.1 15.1 15.7 18.9 2.0 1.7

15 Denmark 5.1 5.3 5.4 0.2 0.1 81.8 85.3 86.8 18.1 15.2 15.0 19.4 2.0 1.7

16 Austria 7.6 8.1 7.8 0.3 -0.2 65.2 64.6 68.5 16.9 11.8 15.4 20.0 2.0 1.4

17 Germany 78.7 82.0 80.7 0.2 -0.1 81.2 87.3 89.9 15.8 12.1 16.1 21.0 1.6 1.3

18 Ireland 3.2 3.8 4.4 0.7 1.0 53.6 58.8 64.0 22.0 21.8 11.3 13.1 3.8 1.9

19 New Zealand 3.1 3.7 4.1 0.8 0.6 82.8 85.7 87.7 23.1 18.8 11.6 14.5 2.8 2.0

20 Italy 55.4 57.5 55.2 0.2 -0.3 65.6 66.9 70.7 14.4 12.0 17.8 22.4 2.3 1.2

21 Spain 35.6 39.9 39.0 0.5 -0.1 69.6 77.4 81.3 15.0 12.5 16.7 19.8 2.9 1.2

22 Israel 3.4 5.9 7.7 2.4 1.7 86.7 91.1 92.5 28.4 24.3 9.9 11.5 3.8 2.9

23 Greece 9.0 10.6 10.5 0.7 -0.1 55.3 59.9 65.1 15.3 12.7 17.2 21.2 2.3 1.3

24 Hong Kong, China (SAR) 4.4 6.7 8.0 1.8 1.1 89.7 100.0 100.0 16.8 13.9 10.4 13.4 2.9 1.2

25 Cyprus 0.6 0.8 0.9 1.0 0.7 43.3 56.2 64.5 23.6 19.1 11.4 14.9 2.5 2.0

26 Singapore 2.3 3.9 4.8 2.3 1.2 100.0 100.0 100.0 22.1 14.0 7.0 12.9 2.6 1.6

27 Korea, Rep. of 35.3 46.4 50.6 1.1 0.5 48.0 81.1 88.2 21.2 17.2 6.8 11.6 4.3 1.5

28 Portugal 9.1 10.0 10.0 0.4 0.0 27.7 62.7 77.5 16.8 15.3 15.4 18.0 2.7 1.5

29 Slovenia 1.7 2.0 1.9 0.6 -0.2 42.4 50.3 55.2 16.4 11.9 13.6 18.6 2.2 1.2

30 Malta 0.3 0.4 0.4 1.0 0.4 80.6 90.3 92.6 20.5 16.8 12.2 18.0 2.1 1.9

31 Barbados 0.2 0.3 0.3 0.3 0.3 38.6 49.5 58.3 21.1 16.8 10.5 11.0 2.7 1.5

32 Brunei Darussalam 0.2 0.3 0.4 2.9 1.6 62.1 71.7 78.5 32.4 23.0 3.1 6.5 5.4 2.8

33 Czech Republic 10.0 10.3 10.0 0.1 -0.2 63.7 74.7 77.4 16.8 12.8 13.7 18.7 2.2 1.2

34 Argentina 26.0 36.6 43.5 1.4 1.1 80.7 89.6 92.6 27.9 24.5 9.7 10.7 3.1 2.6

35 Slovakia 4.7 5.4 5.4 0.5 0.0 46.3 57.3 62.1 20.1 14.9 11.3 13.7 2.5 1.4

36 Hungary 10.5 10.0 9.3 -0.2 -0.5 52.8 63.8 68.5 17.2 13.3 14.6 17.4 2.1 1.4

37 Uruguay 2.8 3.3 3.7 0.7 0.6 83.0 91.0 93.6 24.8 22.6 12.8 13.5 3.0 2.4

38 Poland 34.0 38.6 38.0 0.5 -0.1 55.4 65.2 71.4 19.9 14.6 11.9 14.8 2.2 1.5

39 Chile 10.3 15.0 17.9 1.6 1.1 78.4 85.4 88.7 28.7 23.6 7.1 9.7 3.6 2.4

40 Bahrain 0.3 0.6 0.8 3.5 1.5 79.0 91.8 95.0 28.8 20.3 2.8 6.1 5.9 2.6

41 Costa Rica 2.0 3.9 5.2 2.9 1.8 41.4 47.6 53.4 32.8 27.2 5.0 7.1 4.3 2.8

42 Bahamas 0.2 0.3 0.4 1.9 1.1 73.5 87.9 91.5 29.9 24.5 5.2 7.8 3.4 2.4

43 Kuwait 1.0 1.8 2.8 2.5 2.5 83.8 97.4 98.2 33.5 25.9 2.0 6.6 6.9 2.9

44 Estonia 1.4 1.4 1.2 -0.1 -1.1 67.6 68.8 69.3 18.3 13.7 14.1 17.0 2.1 1.2

45 United Arab Emirates 0.5 2.6 3.2 6.8 1.5 65.3 85.5 88.8 26.7 21.1 2.5 9.3 6.4 3.2

46 Croatia 4.3 4.7 4.6 0.4 0.0 45.1 57.3 64.4 18.3 16.9 13.8 16.9 2.0 1.7

47 Lithuania 3.3 3.7 3.5 0.5 -0.3 55.7 68.4 71.4 20.0 13.0 13.1 16.6 2.3 1.4

48 Qatar 0.2 0.6 0.7 4.9 1.4 83.0 92.3 94.3 26.8 22.8 1.4 5.6 6.8 3.7

Medium human development  

49 Trinidad and Tobago 1.0 1.3 1.4 1.0 0.5 62.9 73.6 79.3 26.1 19.4 6.6 9.6 3.4 1.7

50 Latvia 2.5 2.4 2.2 0.0 -0.6 65.4 69.0 71.4 18.1 12.6 14.5 17.8 2.0 1.1

Annual Population Total

Total population Urban Population aged 65 fertility

population growth rate population under age 15 and above rate

(millions) (%) (as % of total) a (as % of total) (as % of total) (per woman)

HDI rank 1975 1999 2015 b 1975-99 1999-2015 1975 1999 2015 b 1999 2015 b 1999 2015 b 1970-75 c 1995-2000 c

. . . TO LEAD A LONG AND HEALTHY LIFE . . .
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51 Mexico 59.1 97.4 119.2 2.1 1.3 62.8 74.2 77.9 33.6 26.3 4.6 6.8 6.5 2.8

52 Panama 1.7 2.8 3.5 2.0 1.3 49.0 56.0 61.7 31.7 24.9 5.5 7.9 4.9 2.6

53 Belarus 9.4 10.2 9.7 0.4 -0.4 50.3 70.7 77.2 19.4 14.3 13.1 14.0 2.2 1.3

54 Belize 0.1 0.2 0.3 2.1 1.6 50.0 53.6 64.2 39.0 27.9 4.2 4.9 6.3 3.4

55 Russian Federation 134.2 146.2 133.3 0.4 -0.6 66.4 77.3 82.0 18.7 13.6 12.3 13.8 2.0 1.2

56 Malaysia 12.3 21.8 27.9 2.4 1.5 37.7 56.7 66.4 34.5 26.7 4.1 6.2 5.2 3.3

57 Bulgaria 8.7 8.0 6.8 -0.3 -1.0 57.5 69.3 74.5 16.2 12.2 16.0 17.9 2.2 1.1

58 Romania 21.2 22.5 21.4 0.2 -0.3 46.2 55.9 62.0 18.7 15.2 13.1 14.6 2.6 1.3

59 Libyan Arab Jamahiriya 2.4 5.2 7.1 3.1 1.9 60.9 87.2 90.3 34.7 30.4 3.3 5.1 7.6 3.8

60 Macedonia, TFYR 1.7 2.0 2.1 0.8 0.2 50.5 61.6 68.5 23.1 15.1 9.7 12.9 3.0 1.9

61 Venezuela 12.7 23.7 30.9 2.6 1.7 75.7 86.6 90.0 34.5 27.6 4.4 6.5 4.9 3.0

62 Colombia 25.4 41.4 52.6 2.0 1.5 60.7 73.5 79.1 33.1 27.0 4.7 6.4 5.0 2.8

63 Mauritius 0.9 1.2 1.3 1.1 0.8 43.5 41.1 48.5 26.0 21.1 6.2 8.5 3.2 2.0

64 Suriname 0.4 0.4 0.4 0.5 0.3 49.5 73.5 81.4 31.2 23.1 5.4 6.6 5.3 2.2

65 Lebanon 2.8 3.4 4.2 0.9 1.3 67.0 89.3 92.6 31.7 23.8 6.0 6.5 4.9 2.3

66 Thailand 41.1 62.0 72.5 1.7 1.0 15.1 21.2 29.3 27.0 22.0 5.1 7.8 5.0 2.1

67 Fiji 0.6 0.8 0.9 1.4 0.9 36.8 48.6 60.0 33.7 28.1 3.4 5.7 4.2 3.2

68 Saudi Arabia 7.3 19.6 31.7 4.2 3.0 58.4 85.1 89.7 43.4 38.6 2.9 4.4 7.3 6.2

69 Brazil 108.1 168.2 201.4 1.8 1.1 61.2 80.7 86.5 29.3 24.3 5.0 7.3 4.7 2.3

70 Philippines 42.0 74.2 95.9 2.4 1.6 35.6 57.7 67.8 37.9 29.6 3.5 4.9 6.0 3.6

71 Oman 0.9 2.5 4.1 4.3 3.2 19.7 82.2 92.7 44.5 41.5 2.5 3.7 7.2 5.9

72 Armenia 2.8 3.8 3.8 1.2 0.0 63.0 69.7 75.0 24.8 14.0 8.4 10.3 3.0 1.4

73 Peru 15.2 25.2 31.9 2.1 1.5 61.5 72.4 77.9 33.9 26.7 4.7 6.5 6.0 3.0

74 Ukraine 49.0 50.0 43.3 0.1 -0.9 58.3 67.9 71.5 18.5 12.8 13.7 15.7 2.2 1.3

75 Kazakhstan 14.1 16.3 16.0 0.6 -0.1 52.2 56.4 60.6 27.6 22.2 6.8 8.1 3.5 2.1

76 Georgia 4.9 5.3 4.8 0.3 -0.6 49.6 60.2 67.7 21.1 14.8 12.6 15.0 2.6 1.6

77 Maldives 0.1 0.3 0.5 3.0 3.0 18.2 26.1 31.4 44.1 40.6 3.5 3.1 7.0 5.8

78 Jamaica 2.0 2.6 3.0 1.0 0.9 44.1 55.6 63.5 31.9 25.4 7.2 7.7 5.0 2.5

79 Azerbaijan 5.7 8.0 8.7 1.4 0.6 51.5 56.9 64.0 30.0 17.5 6.5 8.1 4.3 1.9

80 Paraguay 2.7 5.4 7.8 2.9 2.3 39.0 55.3 65.0 40.0 34.1 3.5 4.3 5.7 4.2

81 Sri Lanka 13.5 18.7 21.5 1.4 0.8 22.0 23.3 32.0 26.9 22.5 6.2 8.8 4.1 2.1

82 Turkey 40.0 65.7 79.0 2.1 1.2 41.6 74.1 84.5 30.3 24.1 5.6 7.2 5.2 2.7

83 Turkmenistan 2.5 4.6 6.1 2.5 1.7 47.5 44.7 49.9 38.2 28.4 4.2 4.5 6.2 3.6

84 Ecuador 6.9 12.4 15.9 2.4 1.6 42.4 64.3 75.8 34.3 27.1 4.6 6.2 6.0 3.1

85 Albania 2.4 3.1 3.4 1.1 0.6 32.8 41.0 50.8 30.4 22.7 5.8 8.1 4.7 2.6

86 Dominican Republic 5.0 8.2 10.1 2.0 1.3 45.3 64.4 72.6 34.1 28.4 4.2 6.2 5.6 2.9

87 China 927.8 d 1,264.8 d 1,410.2 d 1.3 d 0.7 d 17.4 31.6 40.7 25.3 19.4 6.7 9.3 4.9 1.8

88 Jordan 1.9 4.8 7.2 3.8 2.5 55.3 73.6 79.8 40.2 36.4 2.7 3.6 7.8 4.7

89 Tunisia 5.7 9.4 11.3 2.1 1.2 49.8 64.8 73.5 30.5 24.8 5.8 6.2 6.2 2.3

90 Iran, Islamic Rep. of 33.5 69.2 87.1 3.0 1.4 45.8 61.1 68.8 38.7 27.2 3.3 5.0 6.4 3.2

91 Cape Verde 0.3 0.4 0.6 1.7 1.9 21.6 60.4 73.4 39.7 31.9 4.6 3.0 7.0 3.6

92 Kyrgyzstan 3.3 4.8 5.8 1.6 1.2 37.9 33.6 35.0 34.6 25.0 6.0 6.0 4.7 2.9

93 Guyana 0.7 0.8 0.7 0.1 -0.1 30.0 37.6 48.0 31.0 25.7 4.9 6.4 4.9 2.5

94 South Africa 25.8 42.8 44.6 2.1 0.3 48.0 50.1 56.3 34.3 30.5 3.5 5.4 5.4 3.1

95 El Salvador 4.1 6.2 8.0 1.7 1.6 40.4 46.3 53.6 35.9 29.5 4.9 6.1 6.1 3.2

96 Samoa (Western) 0.2 0.2 0.2 0.2 0.8 21.2 21.5 26.7 41.4 36.3 4.5 5.0 5.7 4.5

97 Syrian Arab Republic 7.4 15.8 23.2 3.1 2.4 45.1 54.0 62.1 41.7 34.3 3.1 3.4 7.7 4.0

98 Moldova, Rep. of 3.8 4.3 4.2 0.5 -0.2 35.8 46.2 50.3 23.9 16.7 9.2 10.2 2.6 1.6

99 Uzbekistan 14.0 24.5 30.6 2.3 1.4 39.1 37.2 38.6 37.1 25.9 4.6 5.0 6.3 2.9

100 Algeria 16.0 29.8 38.0 2.6 1.5 40.3 59.5 68.5 35.5 26.8 4.1 4.9 7.4 3.3
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101 Viet Nam 48.0 77.1 94.4 2.0 1.3 18.8 19.7 24.3 34.2 25.1 5.3 5.5 6.7 2.5

102 Indonesia 134.6 209.3 250.1 1.8 1.1 19.4 39.8 54.8 31.3 24.7 4.7 6.4 5.2 2.6

103 Tajikistan 3.4 6.0 7.1 2.3 1.0 35.5 27.5 29.5 40.2 27.1 4.5 4.6 6.8 3.7

104 Bolivia 4.8 8.1 11.2 2.2 2.0 41.5 61.9 70.1 39.8 33.7 4.0 4.9 6.5 4.4

105 Egypt 38.8 66.7 84.4 2.3 1.5 43.5 45.0 51.2 36.0 26.9 4.1 5.2 5.5 3.4

106 Nicaragua 2.5 4.9 7.2 2.8 2.4 48.9 55.8 62.6 43.1 35.2 3.0 3.7 6.8 4.3

107 Honduras 3.0 6.3 8.7 3.0 2.1 32.1 51.6 64.3 42.2 33.7 3.3 4.2 7.1 4.3

108 Guatemala 6.0 11.1 16.3 2.5 2.4 36.7 39.4 46.2 43.9 37.3 3.5 3.8 6.5 4.9

109 Gabon 0.6 1.2 1.8 2.9 2.4 40.0 80.3 88.9 39.9 40.8 5.9 5.5 4.3 5.4

110 Equatorial Guinea 0.2 0.4 0.7 2.8 2.8 27.1 46.9 61.4 43.6 43.5 3.9 3.5 5.7 5.9

111 Namibia 0.9 1.7 2.3 2.7 1.8 20.7 30.4 39.4 43.8 39.0 3.7 3.9 6.5 5.3

112 Morocco 17.3 29.3 37.7 2.2 1.6 37.7 55.3 65.6 35.1 28.1 4.1 4.9 6.9 3.4

113 Swaziland 0.5 0.9 1.0 2.6 0.7 13.9 26.1 32.7 41.8 38.6 3.4 4.3 6.5 4.8

114 Botswana 0.8 1.5 1.7 2.9 0.7 12.0 49.7 58.4 42.4 36.8 2.7 3.9 6.6 4.4

115 India 620.7 992.7 1,230.5 2.0 1.3 21.3 28.1 35.9 33.9 26.9 4.9 6.4 5.4 3.3

116 Mongolia 1.4 2.5 3.1 2.3 1.3 48.7 63.0 70.5 36.1 25.9 3.8 4.2 7.3 2.7

117 Zimbabwe 6.1 12.4 16.4 3.0 1.7 19.6 34.6 45.9 45.4 39.8 3.2 3.1 7.4 5.0

118 Myanmar 30.2 47.1 55.3 1.9 1.0 23.9 27.3 36.7 33.5 25.3 4.6 6.0 5.8 3.3

119 Ghana 9.9 18.9 26.4 2.7 2.1 30.1 37.9 47.8 41.4 36.1 3.2 4.0 6.9 4.6

120 Lesotho 1.2 2.0 2.1 2.1 0.4 10.8 27.1 38.9 39.4 36.7 4.1 5.5 5.7 4.8

121 Cambodia 7.1 12.8 18.6 2.4 2.3 10.3 15.6 22.8 44.6 38.5 2.8 3.4 5.5 5.3

122 Papua New Guinea 2.6 4.7 6.6 2.5 2.2 11.9 17.1 23.7 40.4 36.0 2.4 2.9 6.1 4.6

123 Kenya 13.6 30.0 40.0 3.3 1.8 12.9 32.1 44.5 44.0 38.3 2.8 3.0 8.1 4.6

124 Comoros 0.3 0.7 1.1 3.2 2.8 21.3 32.7 42.6 43.4 39.8 2.6 3.0 7.1 5.4

125 Cameroon 7.5 14.6 20.2 2.7 2.1 26.9 48.0 58.9 43.4 39.5 3.6 3.8 6.3 5.1

126 Congo 1.4 2.9 4.7 2.9 3.0 34.8 61.7 70.1 46.1 46.0 3.3 3.1 6.3 6.3

Low human development 

127 Pakistan 70.3 137.6 204.3 2.8 2.5 26.4 36.5 46.7 42.0 38.4 3.7 4.0 6.3 5.5

128 Togo 2.3 4.4 6.6 2.8 2.5 16.3 32.7 42.5 44.4 41.2 3.1 3.3 7.1 5.8

129 Nepal 13.1 22.5 32.1 2.2 2.2 5.0 11.6 18.1 41.1 37.2 3.7 4.2 5.8 4.8

130 Bhutan 1.2 2.0 3.1 2.3 2.6 3.5 6.9 11.6 43.1 38.8 4.2 4.5 5.9 5.5

131 Lao People’s Dem. Rep. 3.0 5.2 7.3 2.2 2.2 11.4 22.9 32.7 43.0 37.3 3.5 3.7 6.2 5.3

132 Bangladesh 75.6 134.6 183.2 2.4 1.9 9.8 23.9 33.9 39.1 32.9 3.1 3.7 6.4 3.8

133 Yemen 7.0 17.6 33.1 3.9 3.9 16.6 24.5 31.2 49.7 48.9 2.3 2.0 7.6 7.6

134 Haiti 4.9 8.0 10.2 2.0 1.5 21.7 35.1 45.6 41.2 35.1 3.7 4.1 5.8 4.4

135 Madagascar 7.9 15.5 24.1 2.8 2.7 16.1 29.0 39.7 44.8 41.9 3.0 3.1 6.6 6.1

136 Nigeria 54.9 110.8 165.3 2.9 2.5 23.4 43.1 55.4 45.2 41.4 3.0 3.3 6.9 5.9

137 Djibouti 0.2 0.6 0.7 4.5 0.8 68.3 83.0 86.3 43.5 41.5 3.1 5.3 6.7 6.1

138 Sudan 16.7 30.4 42.4 2.5 2.1 18.9 35.1 48.7 40.3 35.4 3.4 4.3 6.7 4.9

139 Mauritania 1.4 2.6 4.1 2.6 2.9 20.3 56.4 68.6 44.2 43.5 3.2 3.0 6.5 6.0

140 Tanzania, U. Rep. of 16.2 34.3 49.3 3.1 2.3 10.1 31.6 46.1 45.2 40.4 2.4 3.0 6.8 5.5

141 Uganda 10.8 22.6 38.7 3.1 3.4 8.3 13.8 20.7 49.1 49.3 2.5 2.2 7.1 7.1

142 Congo, Dem. Rep. of the 23.1 49.6 84.0 3.2 3.3 29.5 30.0 39.3 48.5 48.0 2.9 2.8 6.3 6.7

143 Zambia 5.0 10.2 14.8 3.0 2.3 34.8 39.5 45.2 46.5 44.2 2.9 2.9 7.8 6.1

144 Côte d’Ivoire 6.8 15.7 21.5 3.5 2.0 32.1 45.7 55.5 42.6 38.5 3.0 3.8 7.4 5.1

145 Senegal 4.8 9.2 13.5 2.7 2.4 34.2 46.7 57.4 44.5 40.1 2.5 2.7 7.0 5.6

146 Angola 6.2 12.8 20.8 3.0 3.1 17.8 33.5 44.1 48.1 48.5 2.9 2.6 6.6 7.2

147 Benin 3.0 6.1 9.4 2.9 2.7 21.9 41.5 53.0 46.7 42.8 2.8 2.8 7.1 6.1

148 Eritrea 2.1 3.5 5.7 2.2 3.0 12.3 18.4 26.2 44.1 40.4 2.9 3.5 6.5 5.7

149 Gambia 0.5 1.3 1.8 3.5 2.1 17.0 31.8 42.5 40.4 36.8 3.1 4.0 6.5 5.2

150 Guinea 4.1 8.0 11.3 2.8 2.1 16.3 32.0 42.9 44.2 41.6 2.8 3.0 7.0 6.3

5 Demographic
trends

Annual Population Total

Total population Urban Population aged 65 fertility

population growth rate population under age 15 and above rate

(millions) (%) (as % of total) a (as % of total) (as % of total) (per woman)

HDI rank 1975 1999 2015 b 1975-99 1999-2015 1975 1999 2015 b 1999 2015 b 1999 2015 b 1970-75 c 1995-2000 c



HUMAN DEVELOPMENT INDICATORS 157

151 Malawi 5.2 11.0 15.7 3.1 2.2 7.7 23.5 44.1 46.4 44.2 2.9 3.3 7.4 6.8

152 Rwanda 4.4 7.1 10.5 2.0 2.5 4.0 6.1 8.9 44.6 42.8 2.6 2.8 8.3 6.2

153 Mali 6.2 11.0 17.7 2.4 2.9 16.2 29.4 40.1 46.1 46.3 4.0 3.8 7.1 7.0

154 Central African Republic 2.1 3.6 4.9 2.4 1.8 33.7 40.8 49.7 43.0 40.5 4.0 4.0 5.7 5.3

155 Chad 4.1 7.6 12.4 2.6 3.0 15.6 23.5 30.9 46.4 46.4 3.2 2.8 6.7 6.7

156 Guinea-Bissau 0.6 1.2 1.7 2.6 2.4 15.9 23.3 31.7 43.4 43.5 3.6 3.4 6.0 6.0

157 Mozambique 10.3 17.9 23.5 2.3 1.7 8.6 38.9 51.5 43.9 41.8 3.2 3.4 6.6 6.3

158 Ethiopia 32.8 61.4 89.8 2.6 2.4 9.5 17.2 25.8 45.1 44.4 2.9 3.2 6.8 6.8

159 Burkina Faso 6.2 11.2 18.5 2.5 3.1 6.4 17.9 27.4 48.7 47.7 3.3 2.6 7.8 6.9

160 Burundi 3.7 6.3 9.8 2.2 2.8 3.2 8.7 14.5 47.7 45.0 2.9 2.4 6.8 6.8

161 Niger 4.8 10.5 18.5 3.2 3.6 10.6 20.1 29.1 49.8 49.7 2.0 1.9 8.1 8.0

162 Sierra Leone 2.9 4.3 7.1 1.6 3.2 21.4 35.9 46.7 44.1 45.0 2.9 2.9 6.5 6.5

Developing countries 2,898.3 T 4,609.8 T 5,759.1 T 1.9 1.4 25.9 38.9 47.6 33.1 28.1 5.0 6.4 5.4 3.1

Least developed countries 327.2 T 608.8 T 891.9 T 2.6 2.4 14.3 25.4 35.1 43.2 40.4 3.1 3.4 6.6 5.4

Arab States 126.4 T 240.7 T 332.7 T 2.7 2.0 40.4 54.0 61.9 38.1 32.2 3.7 4.6 6.5 4.1

East Asia and the Pacific 1,292.9 T 1,839.8 T 2,106.8 T 1.5 0.8 19.7 34.5 44.0 27.3 21.3 6.1 8.4 5.0 2.1

Latin America and the Caribbean 308.0 T 494.0 T 611.7 T 2.0 1.3 61.1 74.9 79.9 32.3 26.5 5.2 7.0 5.1 2.7

South Asia 828.0 T 1,377.6 T 1,762.1 T 2.1 1.5 21.4 29.9 38.2 35.5 29.0 4.5 5.7 5.6 3.6

Sub-Saharan Africa 302.4 T 591.3 T 866.0 T 2.8 2.4 20.8 33.5 43.3 44.7 42.4 3.0 3.2 6.8 5.8

Eastern Europe and the CIS 353.8 T 398.3 T 383.3 T 0.5 -0.2 57.7 65.9 69.6 21.4 15.9 11.5 12.9 2.5 1.5

OECD 925.4 T 1,122.0 T 1,209.2 T 0.8 0.5 70.4 77.2 81.3 20.6 17.3 12.9 16.2 2.5 1.8

High-income OECD 731.7 T 848.3 T 897.7 T 0.6 0.4 74.9 78.4 81.8 18.5 15.7 14.7 18.5 2.1 1.7

High human development 891.7 T 1,053.8 T 1,123.0 T 0.7 0.4 72.6 78.3 82.1 19.3 16.3 13.7 17.3 2.3 1.7

Medium human development 2,671.4 T 3,990.6 T 4,707.7 T 1.7 1.0 29.4 41.4 49.6 30.3 24.2 5.8 7.5 4.9 2.6

Low human development 424.4 T 818.2 T 1,217.5 T 2.7 2.5 17.5 30.4 40.6 43.8 40.9 3.1 3.4 6.7 5.6

High income 746.1 T 873.2 T 928.4 T 0.7 0.4 75.0 78.7 82.2 18.6 15.8 14.5 18.3 2.1 1.7

Middle income 1,843.1 T 2,632.6 T 3,018.6 T 1.5 0.9 34.8 49.5 57.6 27.8 22.2 6.5 8.5 4.6 2.2

Low income 1,398.2 T 2,356.9 T 3,101.2 T 2.2 1.7 21.9 31.2 40.2 37.2 32.3 4.4 5.2 5.7 4.0

World 3,987.4 T 5,862.7 T 7,048.2 T 1.6 1.2 37.8 46.5 53.2 30.2 25.8 6.9 8.3 4.5 2.8

Note: The estimates and projections in columns 1-5 and 9-14 are based on the 2000 revision of the database World Population Prospects 1950-2050 (UN 2001d), which explicitly incorporates the impact

of HIV/AIDS in 45 highly affected countries, up from 34 in the 1998 revision (UN 1998). These 45 countries are Angola, the Bahamas, Benin, Botswana, Brazil, Burkina Faso, Burundi, Cambodia, Cameroon,

the Central African Republic, Chad, Congo, the Democratic Republic of the Congo, Côte d’Ivoire, Djibouti, the Dominican Republic, Eritrea, Ethiopia, Gabon, Gambia, Ghana, Guinea-Bissau, Guyana, Haiti,

Honduras, India, Kenya, Lesotho, Liberia, Malawi, Mali, Mozambique, Myanmar, Namibia, Nigeria, Rwanda, Sierra Leone, South Africa, Swaziland, the United Republic of Tanzania, Thailand, Togo, Uganda,

Zambia and Zimbabwe.

a. Because data are based on national definitions of what constitutes a city or metropolitan area, cross-country comparisons should be made with caution.

b. Data refer to medium-variant projections.

c. Data refer to estimates for the period specified.

d. Population estimates include Taiwan, province of China.

Source: Columns 1-3, 13 and 14: UN 2001d; column 4: calculated on the basis of data in columns 1 and 2; column 5: calculated on the basis of data in columns 2 and 3; columns 6 and 8: UN 2000b; col-
umn 7: calculated on the basis of data on urban and total population from UN (2000b); columns 9 and 10: calculated on the basis of data on population under age 15 and total population from UN (2001d);

columns 11 and 12: calculated on the basis of data on population aged 65 and above and total population from UN (2001d).
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Pop-

ulation Population Population Births

using using with One-year-olds Oral attended

adequate improved access to fully immunized rehydration by skilled Health expenditure

sanitation water essential Against Against therapy Contraceptive health Physicians Public Private Per capita

facilities sources drugs tuberculosis measles use rate prevalence staff (per 100,000 (as % of (as % of (PPP

(%) (%) (%) a (%) (%) (%) (%) c (%) people) GDP) GDP) US$)

HDI rank 1999 1999 1999 1997-99 b 1997-99 b 1995-2000 b 1995-2000 b 1995-99 d 1990-99 b 1998 1998 1998

High human development

1 Norway .. 100 100 .. 93 .. .. .. 413 7.4 1.5 2,467

2 Australia 100 100 100 .. 89 .. .. .. 240 5.9 2.6 1,980

3 Canada 100 100 100 .. 96 .. 75 .. 229 6.3 e 2.8 e 2,391 e

4 Sweden 100 100 99 12 f 96 .. .. .. 311 6.7 1.3 1,707

5 Belgium .. .. 99 .. 64 .. .. .. 395 7.9 1.0 2,172

6 United States 100 100 99 .. 91 .. 76 99 279 5.8 e 7.3 e 4,180 e

7 Iceland .. .. 100 98 f 98 .. .. .. 326 7.2 e 1.3 e 2,358 e

8 Netherlands 100 100 100 .. 96 .. .. .. 251 6.0 2.5 1,974

9 Japan .. .. 100 91 f 94 .. .. .. 193 5.9 1.6 1,844

10 Finland 100 100 98 99 98 .. .. .. 299 5.2 1.6 1,502

11 Switzerland 100 100 100 .. .. .. 82 g .. 323 7.6 2.8 2,739

12 Luxembourg .. .. 99 58 91 .. .. .. 272 5.4 0.5 2,327

13 France .. .. 99 83 f 97 .. .. .. 303 7.3 2.3 2,102

14 United Kingdom 100 100 99 99 95 .. .. 100 164 5.9 e 1.1 e 1,532 e

15 Denmark .. 100 99 .. 84 .. .. .. 290 6.7 e 1.5 e 2,141 e

16 Austria 100 100 100 .. 90 .. 51 .. 302 5.8 2.4 1,978

17 Germany .. .. 100 .. 88 .. .. .. 350 7.9 e 2.6 e 2,488 e

18 Ireland .. .. 99 .. .. .. .. .. 219 4.5 e 1.3 e 1,505 e

19 New Zealand .. .. 100 .. 82 .. 75 .. 218 6.2 1.8 1,454

20 Italy .. .. 99 .. 55 .. .. .. 554 5.6 e 2.6 e 1,830 e

21 Spain .. .. 100 .. 78 .. 81 .. 424 5.4 1.6 1,202

22 Israel .. .. 99 .. 94 .. .. .. 385 6.0 3.6 1,730

23 Greece .. .. 100 70 90 .. .. .. 392 4.7 3.6 1,207

24 Hong Kong, China (SAR) .. .. .. .. .. .. .. .. .. .. .. ..

25 Cyprus 100 100 100 .. 90 .. .. .. 255 .. .. ..

26 Singapore 100 100 100 98 86 .. .. 100 163 1.2 2.1 777

27 Korea, Rep. of 63 92 99 99 96 .. 81 .. 136 2.3 2.8 720

28 Portugal .. .. 100 88 96 .. .. 100 312 5.2 .. ..

29 Slovenia .. 100 100 98 93 .. .. .. 228 6.6 0.9 1,126

30 Malta 100 100 99 96 f 60 .. .. .. 261 .. .. ..

31 Barbados 100 100 100 .. 86 .. .. .. 125 4.5 2.2 938

32 Brunei Darussalam .. .. 99 98 94 .. .. .. 85 .. .. ..

33 Czech Republic .. .. 88 99 95 .. .. .. 303 6.7 0.6 928

34 Argentina 85 79 70 68 97 .. .. .. 268 4.9 5.4 1,291

35 Slovakia 100 100 100 92 99 .. .. .. 353 5.7 1.5 728

36 Hungary 99 99 100 100 100 .. .. .. 357 5.2 .. ..

37 Uruguay 95 98 66 99 93 .. .. .. 370 1.9 7.2 823

38 Poland .. .. 88 94 f 91 .. .. .. 236 4.7 1.7 510

39 Chile 97 94 88 96 93 .. .. .. 110 2.7 3.1 511

40 Bahrain .. .. 100 72 100 39 62 98 100 2.6 1.6 585

41 Costa Rica 96 98 100 87 86 31 f .. .. 141 5.2 1.5 509

42 Bahamas 93 96 80 .. 93 .. .. .. 152 2.5 1.8 658

43 Kuwait .. .. 99 .. 96 .. .. 98 189 .. .. ..

44 Estonia .. .. 100 100 89 .. .. .. 297 .. 1.4 ..

45 United Arab Emirates .. .. 99 98 95 42 28 99 181 0.8 7.4 1,495

46 Croatia 100 95 100 96 92 (.) .. .. 229 .. 1.5 ..

47 Lithuania .. .. 88 99 97 .. 59 g .. 395 4.8 1.5 429

48 Qatar .. .. 99 100 90 54 f 43 .. 126 .. .. ..

Medium human development

49 Trinidad and Tobago 88 86 77 .. 89 .. .. 99 79 2.5 1.8 323

50 Latvia .. .. 90 100 97 .. 48 .. 282 4.2 2.6 410

6 Commitment to
health: access,
services and
resources 
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6 Commitment to
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51 Mexico 73 86 92 100 98 80 67 .. 186 .. .. ..

52 Panama 94 87 80 99 96 94 f .. .. 167 4.9 2.3 410

53 Belarus .. 100 70 99 98 .. 50 .. 443 4.9 1.1 387

54 Belize 42 76 80 93 84 .. .. .. 55 2.2 0.5 132

55 Russian Federation .. 99 66 100 97 .. .. 99 421 .. 1.2 ..

56 Malaysia 98 95 70 98 88 .. .. .. 66 1.4 1.0 189

57 Bulgaria 100 100 88 98 95 .. 86 .. 345 3.8 0.8 230

58 Romania 53 58 85 100 98 .. 64 .. 184 .. 1.5 ..

59 Libyan Arab Jamahiriya 97 72 100 100 92 .. 40 .. 128 .. .. ..

60 Macedonia, TFYR 93 99 66 99 92 19 .. .. 204 5.5 1.0 288

61 Venezuela 74 84 90 95 78 .. .. .. 236 2.6 1.6 248

62 Colombia 85 91 88 80 77 53 77 85 116 5.2 4.2 553

63 Mauritius 99 100 100 87 80 .. .. .. 85 1.8 1.6 302

64 Suriname 83 95 100 .. 85 .. .. .. 25 .. .. ..

65 Lebanon 99 100 88 .. 81 82 f 61 95 210 2.2 7.6 ..

66 Thailand 96 80 95 98 94 95 72 95 24 1.9 4.1 349

67 Fiji 43 47 100 95 75 .. .. .. 48 2.9 1.4 196

68 Saudi Arabia 100 95 99 92 92 53 32 91 166 .. .. ..

69 Brazil 72 83 40 99 96 54 77 88 127 2.9 3.7 453

70 Philippines 83 87 66 91 71 64 46 56 123 1.7 2.0 136

71 Oman 92 39 90 98 99 61 24 .. 133 2.9 0.6 ..

72 Armenia 67 84 40 93 84 30 .. 96 316 3.1 4.2 ..

73 Peru 76 77 60 72 92 60 64 56 93 2.4 3.7 278

74 Ukraine .. .. 66 99 99 .. 68 .. 299 3.6 1.5 169

75 Kazakhstan 99 91 66 99 87 32 66 98 353 3.5 2.4 273

76 Georgia 99 76 30 92 73 14 41 .. 436 0.5 1.7 73

77 Maldives 56 100 50 98 97 18 .. .. 40 5.1 5.5 472

78 Jamaica 84 71 95 89 82 .. 66 95 140 3.2 2.6 202

79 Azerbaijan .. .. 66 91 87 .. .. 99 360 .. 0.6 ..

80 Paraguay 95 79 44 87 72 33 57 61 110 1.7 3.6 233

81 Sri Lanka 83 83 95 97 95 34 f .. 95 37 1.4 1.7 95

82 Turkey 91 83 99 78 80 27 64 81 121 .. .. ..

83 Turkmenistan 100 58 66 99 97 98 .. .. 300 4.1 1.1 146

84 Ecuador 59 71 40 100 75 60 66 .. 170 1.7 2.0 115

85 Albania .. .. 60 93 85 .. .. .. 129 3.5 0.5 116

86 Dominican Republic 71 79 66 90 94 39 64 96 216 1.9 3.0 246

87 China 38 75 85 85 85 85 f .. .. 162 .. .. ..

88 Jordan 99 96 100 .. 83 29 53 97 166 5.3 3.8 ..

89 Tunisia .. .. 51 99 93 81 .. 82 70 2.2 2.9 287

90 Iran, Islamic Rep. of 81 95 85 99 99 48 73 .. 85 1.7 2.5 229

91 Cape Verde 71 74 80 75 61 83 f 53 .. 17 1.8 1.0 119

92 Kyrgyzstan 100 77 66 98 97 44 60 98 301 2.9 1.6 109

93 Guyana 87 94 44 91 86 .. .. .. 18 4.5 0.8 186

94 South Africa 86 86 80 97 82 58 56 84 56 3.3 3.8 623

95 El Salvador 83 74 80 72 75 57 60 90 107 2.6 4.6 298

96 Samoa (Western) 99 99 100 99 91 .. .. .. 34 4.8 .. ..

97 Syrian Arab Republic 90 80 80 100 97 61 .. .. 144 0.8 1.6 90

98 Moldova, Rep. of .. 100 66 100 99 .. 74 .. 350 6.4 2.1 177

99 Uzbekistan 100 85 66 97 96 37 56 98 309 3.4 0.6 87

100 Algeria 73 94 95 97 78 98 f 52 .. 85 2.6 1.0 ..
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6 Commitment to
health: access,
services and
resources

101 Viet Nam 73 56 85 95 94 51 75 77 48 0.8 4.0 81

102 Indonesia 66 76 80 97 71 70 57 47 16 0.7 0.8 44

103 Tajikistan .. .. 44 98 95 .. .. .. 201 5.2 0.9 63

104 Bolivia 66 79 70 95 100 48 48 59 130 4.1 2.4 150

105 Egypt 94 95 88 99 97 37 47 56 202 .. .. ..

106 Nicaragua 84 79 46 100 71 58 60 65 86 8.3 3.9 266

107 Honduras 77 90 40 93 98 30 50 55 83 3.9 4.7 210

108 Guatemala 85 92 50 88 81 34 38 35 93 2.1 2.3 155

109 Gabon 21 70 30 60 30 39 .. .. .. 2.1 1.0 198

110 Equatorial Guinea 53 43 44 99 82 .. .. .. 25 .. .. ..

111 Namibia 41 77 80 80 65 .. .. .. 30 4.1 3.7 417

112 Morocco 75 82 66 90 93 29 50 .. 46 1.2 3.2 ..

113 Swaziland .. .. 100 94 72 99 f .. .. 15 2.7 1.0 148

114 Botswana .. .. 90 98 74 43 .. .. 24 2.5 1.6 267

115 India 31 88 35 72 55 67 f 48 .. 48 .. 4.2 ..

116 Mongolia 30 60 60 97 86 80 .. .. 243 .. .. ..

117 Zimbabwe 68 85 70 88 79 68 54 84 14 .. .. ..

118 Myanmar 46 68 60 90 86 96 f 33 .. 30 0.2 1.6 ..

119 Ghana 63 64 44 88 73 36 22 44 6 1.8 2.9 85

120 Lesotho 92 91 80 68 55 84 f .. .. 5 .. .. ..

121 Cambodia 18 30 30 78 63 21 13 31 30 0.6 6.3 90

122 Papua New Guinea 82 42 90 70 57 35 26 53 7 2.5 0.7 75

123 Kenya 86 49 36 96 79 69 39 44 13 2.4 5.4 79

124 Comoros 98 96 90 84 67 32 21 52 7 .. .. ..

125 Cameroon 92 62 66 66 46 34 19 55 7 1.0 .. ..

126 Congo .. 51 61 39 23 41 f .. .. 25 2.0 3.8 46

Low human development

127 Pakistan 61 88 65 73 54 48 24 .. 57 0.9 3.1 71

128 Togo 34 54 70 63 47 23 24 51 8 1.3 1.3 36

129 Nepal 27 81 20 86 73 29 29 32 4 1.3 4.2 66

130 Bhutan 69 62 85 90 77 85 f .. .. 16 3.2 3.7 87

131 Lao People’s Dem. Rep. 46 90 66 63 71 32 .. .. 24 1.2 1.3 35

132 Bangladesh 53 97 65 95 66 74 54 14 20 1.7 1.9 51

133 Yemen 45 69 50 78 74 35 21 22 23 .. .. ..

134 Haiti 28 46 30 59 84 41 28 20 8 1.4 2.8 61

135 Madagascar 42 47 65 66 46 23 19 47 11 1.1 1.0 16

136 Nigeria 63 57 10 27 26 32 .. .. 19 0.8 2.0 23

137 Djibouti 91 100 80 26 23 .. .. .. 14 .. .. ..

138 Sudan 62 75 15 100 88 31 .. .. 9 .. .. ..

139 Mauritania 33 37 66 76 56 51 .. 58 14 1.4 3.4 74

140 Tanzania, U. Rep. of 90 54 66 93 78 55 24 35 4 1.3 1.8 15

141 Uganda 75 50 70 83 53 49 15 38 .. 1.9 4.1 65

142 Congo, Dem. Rep. of the 20 45 .. 22 15 90 f .. .. 7 .. .. ..

143 Zambia 78 64 66 87 72 57 25 47 7 3.6 3.4 52

144 Côte d’Ivoire .. 77 80 84 66 29 .. 47 9 1.2 2.6 62

145 Senegal 70 78 66 90 60 39 13 .. 8 2.6 1.9 61

146 Angola 44 38 20 65 49 .. .. .. 8 .. .. ..

147 Benin 23 63 77 100 92 75 f 16 60 6 1.6 1.6 29

148 Eritrea 13 46 57 64 55 38 5 21 3 .. .. ..

149 Gambia 37 62 90 97 88 99 f .. .. 4 1.9 1.9 56

150 Guinea 58 48 93 76 52 40 6 35 13 2.2 1.4 68
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6 Commitment to
health: access,
services and
resources

151 Malawi 77 57 44 92 90 70 22 .. .. 2.8 3.5 36

152 Rwanda 8 41 44 94 78 47 f 14 .. .. 2.0 2.1 34

153 Mali 69 65 60 84 57 16 7 24 5 2.1 2.2 30

154 Central African Republic 31 60 50 55 40 35 15 g 46 4 2.0 1.0 33

155 Chad 29 27 46 57 49 29 4 11 3 2.3 0.6 25

156 Guinea-Bissau 47 49 44 25 19 .. .. .. 17 .. .. ..

157 Mozambique 43 60 50 100 90 49 6 44 .. 2.8 0.7 28

158 Ethiopia 15 24 66 80 53 19 8 .. .. 1.7 2.4 25

159 Burkina Faso 29 .. 60 72 46 18 12 27 3 1.2 2.7 36

160 Burundi .. .. 20 71 47 38 f .. .. .. 0.6 3.0 21

161 Niger 20 59 66 36 25 21 8 18 4 1.2 1.4 20

162 Sierra Leone 28 28 44 55 29 .. .. .. 7 0.9 4.5 27

a. The data on access to essential drugs are based on statistical estimates received from World Health Organization (WHO) country and regional offices and regional advisers and through the World Drug

Situation Survey carried out in 1998-99. These estimates represent the best information available to the WHO Department of Essential Drugs and Medicines Policy to date and are currently being validated

by WHO member states. The department assigns the estimates to four groupings: very low access (0-49%), low access (50-79%), medium access (80-94%) and good access (95% or more). These group-

ings are often used by the WHO in interpreting the data, as the percentage estimates may suggest a higher level of accuracy than the data afford. 

b. Data refer to the most recent year available during the period specified.

c. Data refer to married women aged 15-49, but the age range covered may vary across countries. 

d. Definitions of skilled health staff may vary across countries. Data refer to the most recent year available during the period specified or to a running average for a series of years surrounding that period. 

e. Data refer to 1999.

f. Data refer to a year or period other than that specified, differ from the standard definition or refer to only part of a country.

g. Data refer to the survey period 1994-95.

Source: Columns 1, 2 and 4-6: UNICEF 2000; column 3: WHO 2001a; column 7: UN 2001c; column 8: WHO 2001d; column 9: WHO 2001c; columns 10-12: World Bank 2001b.
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High human development

1 Norway .. .. .. 4 f 0.07 360 <100 .. 5 760

2 Australia .. .. .. 6 f 0.15 900 140 .. 5 1,950

3 Canada .. .. .. 6 f 0.30 5,600 500 .. 6 g 1,989

4 Sweden .. .. .. 5 f 0.08 800 <100 .. 5 1,014

5 Belgium .. .. .. 6 f 0.15 2,600 300 .. 10 1,794 h

6 United States .. 1 f 2 7 f 0.61 170,000 10,000 .. 7 2,372

7 Iceland .. .. .. .. 0.14 <100 <100 .. 6 2,241

8 Netherlands .. .. .. .. 0.19 3,000 100 .. 8 2,044

9 Japan .. .. .. 7 f 0.02 1,300 <100 .. 35 2,857

10 Finland .. .. .. 4 f 0.05 300 <100 .. 10 1,222

11 Switzerland .. .. .. 5 f 0.46 5,500 <100 .. 10 2,846

12 Luxembourg .. .. .. .. 0.16 .. .. .. 10 ..

13 France .. .. .. 5 f 0.44 35,000 1,000 .. 12 i 1,785

14 United Kingdom .. .. .. 7 f 0.11 6,700 500 .. 10 1,833

15 Denmark .. .. .. 6 f 0.17 900 <100 .. 10 1,962

16 Austria .. .. .. 6 f 0.23 2,000 <100 .. 16 1,908

17 Germany .. .. .. .. 0.10 7,400 500 .. 13 1,748

18 Ireland .. .. .. 4 f 0.10 600 170 .. 10 2,412

19 New Zealand .. .. .. 6 f 0.06 180 <100 .. 10 1,223

20 Italy .. .. .. 5 f 0.35 30,000 700 .. 10 1,855

21 Spain .. .. .. 4 f 0.58 25,000 <100 .. 23 2,428

22 Israel .. .. .. 7 f 0.08 700 <100 .. 10 2,137

23 Greece .. .. .. 6 f 0.16 1,600 <100 .. 10 3,923

24 Hong Kong, China (SAR) .. .. .. .. 0.06 630 <100 .. 115 761

25 Cyprus .. .. .. .. 0.10 <100 <100 .. 6 ..

26 Singapore .. .. .. 7 f 0.19 790 <100 .. 61 2,835

27 Korea, Rep. of .. .. .. 9 f 0.01 490 <100 4 65 2,898

28 Portugal .. .. .. 5 f 0.74 7,000 500 .. 53 2,077

29 Slovenia 3 .. .. .. 0.02 <100 <100 .. 21 ..

30 Malta .. .. .. .. 0.12 .. .. .. 4 ..

31 Barbados .. 5 f 7 10 1.17 570 <100 .. 3 512

32 Brunei Darussalam .. .. .. .. 0.20 j .. .. .. 52 i ..

33 Czech Republic .. 1 f 2 6 f 0.04 500 <100 .. 17 2,504

34 Argentina .. .. .. 7 0.69 27,000 4,400 2 34 1,555

35 Slovakia 4 .. .. .. <0.01 <100 <100 .. 21 2,178

36 Hungary .. 2 f 3 9 f 0.05 270 <100 .. 34 2,500

37 Uruguay 4 5 8 8 f 0.33 1,500 <100 .. 20 1,453

38 Poland .. .. .. .. 0.07 .. .. .. 34 3,143

39 Chile 4 1 2 5 0.19 2,600 260 .. 25 1,152

40 Bahrain .. 9 10 6 f 0.15 j .. .. .. 36 2,819

41 Costa Rica 6 5 6 7 0.54 2,800 290 126 18 873

42 Bahamas .. .. .. .. 4.13 2,200 150 .. 25 435

43 Kuwait 4 6 f 12 7 f 0.12 j .. .. .. 31 2,525

44 Estonia 6 .. .. .. 0.04 <100 <100 .. 57 1,989

45 United Arab Emirates .. 14 17 6 f 0.18 j .. .. 4 33 ..

46 Croatia 12 1 1 5 0.02 j <100 <100 .. 47 2,632

47 Lithuania .. .. .. .. 0.02 <100 <100 .. 82 ..

48 Qatar .. 6 8 .. 0.09 j .. .. .. 44 ..

Medium human development

49 Trinidad and Tobago 13 7 f 5 10 f 1.05 2,500 180 .. 15 684

50 Latvia 4 .. .. .. 0.11 250 <100 .. 81 ..

7 Leading global
health crises
and challenges
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7 Leading global
health crises
and challenges

51 Mexico 5 8 18 7 0.29 22,000 2,400 5 8 821

52 Panama 16 7 14 10 1.54 9,400 670 19 53 271

53 Belarus .. .. .. .. 0.28 3,500 <100 .. 60 1,434

54 Belize .. 6 f .. 4 2.01 590 <100 1,790 40 i 1,092

55 Russian Federation 6 3 13 7 0.18 32,500 1,800 .. 82 1,594

56 Malaysia .. 18 .. 9 0.42 4,800 550 127 66 998

57 Bulgaria 13 .. .. 6 f 0.01 j .. .. .. 55 2,362

58 Romania .. 6 f 8 7 f 0.02 750 5,000 .. 114 1,681

59 Libyan Arab Jamahiriya .. 5 15 7 f 0.05 j .. .. .. 29 ..

60 Macedonia, TFYR 7 .. .. .. <0.01 <100 <100 .. 31 ..

61 Venezuela 16 5 f 13 9 f 0.49 9,200 580 98 27 1,104

62 Colombia 13 8 15 9 0.31 10,000 900 452 22 339

63 Mauritius 6 16 10 13 0.08 j .. .. 6 12 1,634

64 Suriname 10 .. .. 13 f 1.26 950 110 2,748 17 i 2,080

65 Lebanon .. 3 12 10 f 0.09 j .. .. .. 23 ..

66 Thailand 21 19 f 16 6 2.15 305,000 13,900 163 26 1,120

67 Fiji .. 8 f 3 12 f 0.07 .. .. .. 21 1,021

68 Saudi Arabia 3 14 20 7 f 0.01 .. .. 106 16 1,259

69 Brazil 10 6 11 8 0.57 130,000 9,900 240 51 826

70 Philippines 21 28 30 9 f 0.07 11,000 1,300 59 219 1,844

71 Oman .. 23 23 8 0.11 j .. .. 45 9 ..

72 Armenia 21 3 8 9 0.01 <100 <100 24 39 1,016

73 Peru 18 8 26 11 f 0.35 12,000 640 754 176 208

74 Ukraine 5 .. .. .. 0.96 70,000 7,500 .. 62 1,247

75 Kazakhstan 5 8 16 9 0.04 <100 <100 .. 126 1,622

76 Georgia 23 .. .. .. <0.01 <100 <100 .. 96 ..

77 Maldives .. 43 27 13 0.05 j .. .. 4 65 1,488

78 Jamaica 10 5 6 11 0.71 3,100 230 .. 5 745

79 Azerbaijan 32 10 22 6 <0.01 <100 <100 130 61 1,105

80 Paraguay 13 5 11 5 0.11 520 <100 11 36 ..

81 Sri Lanka 25 34 18 25 f 0.07 2,200 200 1,196 38 399

82 Turkey .. 8 16 8 0.01 .. .. 56 35 2,304

83 Turkmenistan 10 .. .. 5 f 0.01 <100 <100 .. 89 2,323

84 Ecuador 5 17 f 34 13 f 0.29 2,700 330 137 75 268

85 Albania 3 .. .. 7 f <0.01 .. .. .. 22 ..

86 Dominican Republic 28 6 11 13 2.80 59,000 3,800 10 52 775

87 China 11 10 17 6 0.07 61,000 4,800 2 36 1,818

88 Jordan 5 5 8 10 0.02 j .. .. .. 6 1,315

89 Tunisia .. 4 8 8 f 0.04 j .. .. .. 24 1,573

90 Iran, Islamic Rep. of 6 11 15 10 <0.01 j .. .. 60 18 785

91 Cape Verde .. 14 f 16 9 f .. .. .. 5 50 ..

92 Kyrgyzstan 17 11 25 6 <0.01 <100 <100 .. 123 1,927

93 Guyana 18 12 10 15 3.01 4,900 140 3,806 37 ..

94 South Africa .. 9 23 .. 19.94 2,300,000 95,000 75 f 326 1,448

95 El Salvador 11 12 23 13 0.60 4,800 560 .. 28 ..

96 Samoa (Western) .. .. .. 6 f .. .. .. .. 13 1,412

97 Syrian Arab Republic .. 13 21 7 0.01 j .. .. 1 35 1,318

98 Moldova, Rep. of 11 .. .. 4 f 0.20 1,000 100 .. 60 1,386

99 Uzbekistan 11 19 31 .. <0.01 <100 <100 .. 62 1,274

100 Algeria 5 13 18 9 f 0.07 j .. .. 1 51 1,033
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7 Leading global
health crises
and challenges

101 Viet Nam 22 39 34 17 f 0.24 20,000 2,500 86 113 891

102 Indonesia 6 34 42 8 0.05 13,000 680 79 20 1,389

103 Tajikistan 32 .. .. .. <0.01 <100 <100 507 41 ..

104 Bolivia 23 10 26 5 0.10 680 <100 662 127 270

105 Egypt 4 12 25 10 f 0.02 j .. .. (.) 19 1,214

106 Nicaragua 31 12 25 9 0.20 1,200 <100 915 54 889

107 Honduras 22 25 39 9 f 1.92 29,000 4,400 1,101 80 689

108 Guatemala 24 24 46 15 1.38 28,000 1,600 305 26 303

109 Gabon 8 .. .. .. 4.16 12,000 780 3,152 118 540

110 Equatorial Guinea .. .. .. .. 0.51 560 <100 .. 97 ..

111 Namibia 31 26 f 28 16 f 19.54 85,000 6,600 26,217 480 ..

112 Morocco 5 9 f 23 9 f 0.03 j .. .. 1 106 827

113 Swaziland 14 10 f 30 10 f 25.25 67,000 3,800 .. 433 g ..

114 Botswana 27 17 29 11 35.80 150,000 10,000 .. 303 ..

115 India 21 53 f 52 33 f 0.70 1,300,000 160,000 275 115 119

116 Mongolia 45 10 22 7 <0.01 .. .. .. 113 ..

117 Zimbabwe 37 15 32 10 25.06 800,000 56,000 .. 416 311

118 Myanmar 7 39 .. 24 f 1.99 180,000 14,000 256 33 ..

119 Ghana 10 25 26 8 3.60 180,000 14,000 11,941 53 169

120 Lesotho 29 16 44 11 f 23.57 130,000 8,200 .. 272 i ..

121 Cambodia 33 52 56 .. 4.04 71,000 5,400 1,096 158 ..

122 Papua New Guinea 29 30 f 43 23 f 0.22 2,600 220 847 245 ..

123 Kenya 43 22 33 16 f 13.95 1,100,000 78,000 .. 169 339

124 Comoros .. 26 34 8 f 0.12 j .. .. 2,422 f 23 g ..

125 Cameroon 29 22 29 13 f 7.73 290,000 22,000 4,613 35 671

126 Congo 32 17 f 21 16 f 6.43 45,000 4,000 350 139 ..

Low human development

127 Pakistan 20 26 f 23 25 f 0.10 15,000 1,600 54 60 562

128 Togo 18 25 22 20 f 5.98 66,000 6,300 .. 28 453

129 Nepal 28 47 54 .. 0.29 10,000 930 29 106 628

130 Bhutan .. 38 f 56 .. <0.01 .. .. 464 64 ..

131 Lao People’s Dem. Rep. 29 40 f 47 18 f 0.05 650 <100 1,076 42 ..

132 Bangladesh 38 56 55 30 0.02 1,900 130 56 58 237

133 Yemen 35 46 52 19 f 0.01 j .. .. 8,560 73 ..

134 Haiti 62 28 32 15 f 5.17 67,000 5,200 .. 124 ..

135 Madagascar 40 40 48 5 0.15 5,800 450 .. 97 ..

136 Nigeria 8 31 34 16 f 5.06 1,400,000 120,000 593 19 ..

137 Djibouti .. 18 26 11 f 11.75 19,000 1,500 700 597 ..

138 Sudan 18 34 f 33 15 f 0.99 j .. .. 5,283 80 ..

139 Mauritania 13 23 44 11 f 0.52 3,500 260 .. 154 i 327

140 Tanzania, U. Rep. of 41 27 42 14 f 8.09 670,000 59,000 3,602 160 196

141 Uganda 30 26 38 13 8.30 420,000 53,000 .. 142 173

142 Congo, Dem. Rep. of the 61 34 45 15 f 5.07 600,000 53,000 .. 120 137

143 Zambia 45 24 42 13 f 19.95 450,000 40,000 37,458 f 482 g ..

144 Côte d’Ivoire 14 24 f 24 12 f 10.76 400,000 32,000 6,990 104 593

145 Senegal 23 22 23 4 1.77 40,000 3,300 .. 94 ..

146 Angola 43 42 53 19 f 2.78 82,000 7,900 .. 102 464

147 Benin 14 29 25 .. 2.45 37,000 3,000 11,918 41 ..

148 Eritrea 65 44 38 13 f 2.87 j .. .. .. 218 ..

149 Gambia 16 26 30 .. 1.95 6,600 520 27,369 114 i 331

150 Guinea 29 .. 29 13 1.54 29,000 2,700 10,951 65 ..
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7 Leading global
health crises
and challenges

151 Malawi 32 30 48 20 f 15.96 420,000 40,000 .. 220 176

152 Rwanda 39 27 42 17 f 11.21 210,000 22,000 20,310 93 ..

153 Mali 32 40 30 16 2.03 53,000 5,000 3,688 39 ..

154 Central African Republic 41 27 34 15 f 13.84 130,000 8,900 .. 140 ..

155 Chad 38 39 40 .. 2.69 49,000 4,000 4,843 38 158

156 Guinea-Bissau .. 23 f .. 20 f 2.50 7,300 560 .. 156 g 82

157 Mozambique 58 26 36 12 13.22 630,000 52,000 .. 104 ..

158 Ethiopia 49 47 51 16 f 10.63 1,600,000 150,000 .. 116 ..

159 Burkina Faso 32 36 31 21 f 6.44 180,000 20,000 .. 18 ..

160 Burundi 68 37 f 43 .. 11.32 190,000 19,000 .. 101 ..

161 Niger 46 50 41 15 f 1.35 34,000 3,300 10,026 34 ..

162 Sierra Leone 43 29 f 35 11 f 2.99 36,000 3,300 .. 72 ..

Developing countries 18 27 31 .. 1.3 15,362,000 T 1,252,000 T .. 71 ..

Least developed countries 38 41 46 .. 4.3 6,389,000 T 590,000 T .. 97 ..

Arab States .. 16 24 .. 0.2 19,000 T 1,500 T .. 47 ..

East Asia and the Pacific 12 16 22 .. 0.2 671,000 T 43,000 T .. 47 ..

Latin America and the Caribbean 12 8 16 .. 0.7 434,000 T 37,000 T .. 45 ..

South Asia 22 48 47 .. 0.5 1,329,000 T 163,000 T .. 98 ..

Sub-Saharan Africa 34 30 37 .. 8.7 12,909,000 T 1,008,000 T .. 121 ..

Eastern Europe and the CIS 8 .. .. .. 0.2 109,000 T 14,000 T .. 70 ..

OECD .. .. .. .. 0.3 330,000 T 17,000 T .. 18 ..

High-income OECD .. .. .. .. 0.4 307,000 T 14,000 T .. 14 ..

High human development .. .. .. .. 0.3 347,000 T 20,000 T .. 19 ..

Medium human development 14 24 28 .. 0.8 7,569,000 T 543,000 T .. 70 ..

Low human development 32 36 39 .. 4.6 7,863,000 T 719,000 T .. 82 ..

High income .. .. .. .. 0.3 311,000 T 15,000 T .. 15 ..

Middle income 11 10 17 .. 1.0 3,422,000 T 177,000 T .. 52 ..

Low income 23 43 45 .. 1.3 12,045,000 T 1,090,000 T .. 92 ..

World .. 24 28 .. 1.1 15,778,000 T 1,281,000 T .. 63 ..

a. Data refer to the most recent year available during the period specified.

b. Data refer to the end of 1999. Aggregates are rounded estimates; regional totals may not sum to the world total.  

c. Data refer to malaria cases reported to the World Health Organization and may represent only a fraction of the true number in a country because of incomplete reporting systems or incomplete health ser-

vice coverage, or both. Because of the diversity of case detection and reporting systems, country comparisons should be made with caution. Data refer to the end of 1997.

d. Data refer to tuberculosis cases notified to the World Health Organization and may represent only a fraction of the true number in a country because of incomplete coverage by health services, inaccu-

rate diagnosis or deficient recording and reporting. 

e. Data refer to estimates of apparent consumption based on data on cigarette production, imports and exports. Such estimates may under- or overstate true consumption in countries where tobacco prod-

ucts are illegally imported or exported, where there is significant stockpiling of cigarettes or where there are large transient populations. Estimates of apparent consumption cannot provide insights into

smoking patterns in a population. Data refer to the most recent three-year moving average available during the period specified. 

f. Data refer to a year or period other than that specified, differ from the standard definition or refer to only part of a country.

g. Data refer to 1996.

h. Includes Luxembourg.

i. Data refer to 1997.

j. Data refer to estimates produced using the 1994 prevalence rate published by the World Health Organization’s Global Programme on AIDS (WHO 1995).

Source: Column 1: FAO 2000; columns 2-4: UNICEF 2000; columns 5-7: UNAIDS 2000; aggregates calculated for the Human Development Report Office by UNAIDS; column 8: WHO 1999; column 9: WHO

2000a; column 10: WHO 2001b.
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nourished weight height with low People living with HIV/AIDS cases cases consumption

people for age for age birth- Adults Women Children (per (per per adult

(as % of total (% under (% under weight (% age (age (age 100,000 100,000 (annual

population) age 5) age 5) (%) 15-49) 15-49) 0-14) people) people) d average)

HDI rank 1996/98 1995-2000 a 1995-2000 a 1995-99 a 1999 b 1999 b 1999 b 1997 c 1998 1992-98 e
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High human development

1 Norway 74.4 78.1 13 4 15 4 90.0 82.2 6

2 Australia 71.7 78.7 17 5 20 5 90.2 83.1 ..

3 Canada 73.2 78.5 19 6 23 6 89.3 82.3 ..

4 Sweden 74.7 79.3 11 3 15 4 90.8 84.8 5

5 Belgium 71.4 77.9 21 6 29 6 89.5 80.7 ..

6 United States 71.5 76.5 20 7 26 8 85.7 77.4 8

7 Iceland 74.3 78.9 13 5 14 5 90.0 84.4 ..

8 Netherlands 74.0 77.9 13 5 15 5 89.1 82.7 7

9 Japan 73.3 80.5 14 4 21 4 92.1 84.0 8

10 Finland 70.7 77.2 13 4 16 5 90.3 77.9 6

11 Switzerland 73.8 78.6 15 3 18 4 90.5 82.2 5

12 Luxembourg 70.7 77.0 19 5 26 5 88.4 80.1 (.)

13 France 72.4 78.1 18 5 24 5 90.1 78.0 10

14 United Kingdom 72.0 77.2 18 6 23 6 88.3 81.5 7

15 Denmark 73.6 75.9 14 4 19 5 85.5 78.3 10

16 Austria 70.6 77.7 26 4 33 5 89.9 79.7 ..

17 Germany 71.0 77.3 22 5 26 5 89.3 79.2 8

18 Ireland 71.3 76.1 20 6 27 7 87.7 80.0 6

19 New Zealand 71.7 77.2 17 6 20 6 87.6 80.9 15

20 Italy 72.1 78.2 30 6 33 6 90.9 81.6 7

21 Spain 72.9 78.1 27 6 34 6 91.4 79.8 6

22 Israel 71.6 78.3 24 6 27 6 89.7 85.1 5

23 Greece 72.3 78.0 38 6 54 7 91.4 81.6 1

24 Hong Kong, China (SAR) 72.0 79.1 .. .. .. .. 91.6 83.1 ..

25 Cyprus 71.4 77.8 29 7 33 8 90.3 83.2 (.)

26 Singapore 69.5 77.1 22 4 27 4 86.6 79.6 6

27 Korea, Rep. of 62.6 74.3 43 5 54 5 87.5 72.1 20

28 Portugal 68.0 75.2 53 5 62 6 88.4 75.3 8

29 Slovenia 69.8 75.0 25 5 29 6 87.3 72.8 11

30 Malta 70.6 77.6 25 6 32 7 89.7 84.2 ..

31 Barbados 69.4 76.4 40 14 54 16 88.1 80.6 (.)

32 Brunei Darussalam 68.3 75.5 58 8 78 9 87.8 79.4 (.)

33 Czech Republic 70.1 74.3 21 5 24 5 87.0 72.0 9

34 Argentina 67.1 72.9 59 19 71 22 84.1 70.6 38

35 Slovakia 70.0 72.8 25 9 29 10 85.4 66.4 9

36 Hungary 69.3 70.7 36 9 39 10 81.1 59.0 15

37 Uruguay 68.7 73.9 48 15 57 17 84.7 71.4 26

38 Poland 70.5 72.8 32 9 36 10 85.1 65.8 8

39 Chile 63.4 74.9 77 11 96 12 85.4 75.6 20

40 Bahrain 63.5 72.9 55 13 75 16 84.0 75.5 46

41 Costa Rica 67.9 76.0 58 13 77 14 87.2 80.1 29

42 Bahamas 66.5 69.1 38 18 49 21 76.0 57.4 ..

43 Kuwait 67.3 75.9 49 11 59 12 86.2 80.7 5

44 Estonia 70.5 70.0 21 17 26 21 81.9 54.8 50

45 United Arab Emirates 62.5 74.6 61 8 83 9 83.6 75.8 3

46 Croatia 69.6 73.3 34 8 42 9 85.3 69.5 6

47 Lithuania 71.3 71.4 23 18 28 22 83.6 59.7 18

48 Qatar 62.6 68.9 45 12 65 16 75.7 69.4 10

Medium human development 

49 Trinidad and Tobago 65.9 73.8 49 17 57 20 82.4 73.9 ..

50 Latvia 70.1 69.6 21 17 26 21 79.8 56.9 45

Probability at birth Maternal
of surviving mortality
to age 65 a ratio

Life expectancy Infant Under-five Female Male reported
at birth mortality rate mortality rate (% of (% of (per 100,000
(years) (per 1,000 live births) (per 1,000 live births) cohort) cohort) live births)

HDI rank 1970-75 b 1995-2000 b 1970 1999 1970 1999 1995-2000 b 1995-2000 b 1980-99 c

. . . TO LEAD A LONG AND HEALTHY LIFE . . .
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51 Mexico 62.4 72.2 79 27 110 33 80.8 69.9 55

52 Panama 66.2 73.6 46 21 68 27 83.5 76.0 70

53 Belarus 71.5 68.5 22 23 27 28 80.0 51.3 28

54 Belize 67.6 73.6 56 35 77 43 82.1 77.4 140

55 Russian Federation 69.7 66.1 29 18 36 22 77.0 46.5 50

56 Malaysia 63.0 71.9 46 8 63 9 82.0 70.8 39

57 Bulgaria 71.0 70.8 28 14 32 17 83.5 64.2 15

58 Romania 69.2 69.8 46 21 57 24 79.9 62.5 41

59 Libyan Arab Jamahiriya 52.9 70.0 105 19 160 22 76.0 68.3 75

60 Macedonia, TFYR 67.5 72.7 85 22 120 26 82.5 74.2 3

61 Venezuela 65.7 72.4 47 20 61 23 82.3 71.6 60

62 Colombia 61.6 70.4 70 26 113 31 79.1 67.6 80

63 Mauritius 62.9 70.7 64 19 86 23 80.6 63.0 50

64 Suriname 64.0 70.1 51 27 68 34 77.7 66.4 110

65 Lebanon 65.0 72.6 45 28 54 32 81.8 75.7 100

66 Thailand 59.5 69.6 74 26 102 30 78.8 66.5 44

67 Fiji 60.6 68.4 50 18 61 22 72.8 63.7 38

68 Saudi Arabia 53.9 70.9 118 20 185 25 78.4 73.4 ..

69 Brazil 59.5 67.2 95 34 135 40 75.4 59.3 160

70 Philippines 58.1 68.6 60 31 90 42 75.7 67.2 170

71 Oman 49.0 70.5 126 14 200 16 78.1 72.1 19

72 Armenia 72.5 72.4 24 25 30 30 85.1 70.8 35

73 Peru 55.4 68.0 115 42 178 52 75.2 66.2 270

74 Ukraine 70.1 68.1 22 17 27 21 79.0 51.8 27

75 Kazakhstan 64.4 64.1 50 35 66 42 72.7 47.6 70

76 Georgia 69.2 72.7 36 19 46 23 84.5 67.1 70

77 Maldives 51.4 65.4 157 60 255 83 65.4 66.8 350

78 Jamaica 69.0 74.8 47 10 62 11 84.1 77.5 120

79 Azerbaijan 69.0 71.0 41 35 53 45 79.8 65.0 43

80 Paraguay 65.9 69.6 57 27 76 32 78.2 69.4 190

81 Sri Lanka 65.1 71.6 65 17 100 19 82.8 71.8 60

82 Turkey 57.9 69.0 150 40 201 48 78.6 68.7 130

83 Turkmenistan 60.7 65.4 82 52 120 71 71.7 56.9 65

84 Ecuador 58.8 69.5 87 27 140 35 77.3 69.0 160

85 Albania 67.7 72.8 68 29 82 35 87.0 78.6 ..

86 Dominican Republic 59.7 67.3 91 43 128 49 74.5 64.9 230

87 China 63.2 69.8 85 33 120 41 79.4 70.9 55

88 Jordan 56.6 69.7 77 29 107 35 74.4 68.9 41

89 Tunisia 55.6 69.5 135 24 201 30 75.8 70.6 70

90 Iran, Islamic Rep. of 53.9 68.0 122 37 191 46 74.3 68.9 37

91 Cape Verde 57.5 68.9 87 54 123 73 76.2 64.6 55

92 Kyrgyzstan 63.1 66.9 111 55 146 65 75.3 57.8 65

93 Guyana 60.0 63.7 81 56 101 76 70.2 54.1 180

94 South Africa 53.7 56.7 80 54 115 69 53.7 40.2 ..

95 El Salvador 58.2 69.1 111 35 162 42 75.9 65.6 120

96 Samoa (Western) 56.1 68.5 106 21 160 26 75.8 62.0 ..

97 Syrian Arab Republic 57.0 70.5 90 25 129 30 77.4 72.5 110

98 Moldova, Rep. of 64.8 66.6 46 27 61 34 72.5 53.7 42

99 Uzbekistan 64.2 68.3 66 45 90 58 75.0 62.9 21

100 Algeria 54.5 68.9 123 36 192 41 75.4 72.2 220

Probability at birth Maternal
of surviving mortality
to age 65 a ratio

Life expectancy Infant Under-five Female Male reported
at birth mortality rate mortality rate (% of (% of (per 100,000
(years) (per 1,000 live births) (per 1,000 live births) cohort) cohort) live births)

HDI rank 1970-75 b 1995-2000 b 1970 1999 1970 1999 1995-2000 b 1995-2000 b 1980-99 c



168 HUMAN DEVELOPMENT REPORT 2001

8 Survival:
progress and
setbacks

101 Viet Nam 50.3 67.2 112 31 157 40 74.1 65.6 160

102 Indonesia 49.2 65.1 104 38 172 52 69.5 61.7 450

103 Tajikistan 63.4 67.2 78 54 111 74 73.6 62.7 65

104 Bolivia 46.7 61.4 144 64 243 83 63.9 57.0 390

105 Egypt 52.1 66.3 157 41 235 52 72.8 63.9 170

106 Nicaragua 55.1 67.7 113 38 165 47 72.7 63.9 150

107 Honduras 53.8 65.6 116 33 170 42 70.5 59.3 110

108 Guatemala 53.7 64.0 115 45 168 60 67.9 56.2 190

109 Gabon 45.0 52.4 140 85 232 143 48.7 43.5 600

110 Equatorial Guinea 40.5 50.0 165 105 281 160 47.0 41.0 ..

111 Namibia 49.4 45.1 104 56 155 70 31.3 28.0 230

112 Morocco 52.9 66.6 119 45 184 53 74.1 66.3 230

113 Swaziland 47.3 50.8 140 62 209 90 45.1 39.2 230

114 Botswana 53.2 44.4 99 46 142 59 29.6 24.5 330

115 India 50.3 62.3 127 70 202 98 64.7 59.9 410

116 Mongolia 53.8 61.9 .. 63 .. 80 64.0 53.9 150

117 Zimbabwe 56.0 42.9 86 60 138 90 23.7 22.1 400

118 Myanmar 49.3 55.8 122 79 179 112 55.9 46.6 230

119 Ghana 49.9 56.3 111 63 186 101 53.8 48.0 210

120 Lesotho 49.5 51.2 125 93 190 134 46.9 42.5 ..

121 Cambodia 40.3 56.5 .. 86 .. 122 55.8 46.3 470

122 Papua New Guinea 44.7 55.6 90 79 130 112 48.0 41.4 370

123 Kenya 51.0 52.2 96 76 156 118 43.6 38.5 590

124 Comoros 48.9 58.8 159 64 215 86 58.6 52.1 500

125 Cameroon 45.7 50.0 127 95 215 154 42.6 38.4 430

126 Congo 46.7 50.9 100 81 160 108 45.4 37.9 ..

Low human development 

127 Pakistan 49.0 59.0 117 84 181 112 58.8 56.9 ..

128 Togo 45.5 51.3 128 80 216 143 45.3 40.1 480

129 Nepal 43.3 57.3 165 75 250 104 53.7 52.4 540

130 Bhutan 43.2 60.7 156 80 267 107 62.3 57.2 380

131 Lao People’s Dem. Rep. 40.4 52.5 145 93 218 111 50.0 44.9 650

132 Bangladesh 44.9 58.1 145 58 239 89 55.4 53.2 440

133 Yemen 42.1 59.4 194 86 303 119 58.9 53.4 350

134 Haiti 48.5 52.0 148 83 221 129 46.3 34.2 ..

135 Madagascar 44.9 51.6 184 95 285 156 48.7 43.8 490

136 Nigeria 44.0 51.3 120 112 201 187 44.6 42.1 700

137 Djibouti 41.0 45.5 160 104 241 149 39.1 32.9 ..

138 Sudan 43.7 55.0 104 67 172 109 53.9 48.3 550

139 Mauritania 43.5 50.5 150 120 250 183 47.7 41.6 550

140 Tanzania, U. Rep. of 46.5 51.1 129 90 218 141 43.2 37.9 530

141 Uganda 46.4 41.9 110 83 185 131 28.1 24.9 510

142 Congo, Dem. Rep. of the 46.0 50.5 147 128 245 207 44.9 39.4 ..

143 Zambia 47.2 40.5 109 112 181 202 22.8 21.7 650

144 Côte d’Ivoire 45.4 47.7 158 102 239 171 37.3 35.4 600

145 Senegal 41.8 52.3 164 68 279 118 51.0 39.4 560

146 Angola 38.0 44.6 180 172 300 295 38.1 32.9 ..

147 Benin 44.0 53.5 149 99 252 156 51.4 44.8 500

148 Eritrea 44.3 51.5 150 66 225 105 47.1 40.7 1,000

149 Gambia 37.0 45.4 183 61 319 75 39.6 34.2 ..

150 Guinea 37.3 46.5 197 115 345 181 40.6 37.7 670

Probability at birth Maternal
of surviving mortality
to age 65 a ratio

Life expectancy Infant Under-five Female Male reported
at birth mortality rate mortality rate (% of (% of (per 100,000
(years) (per 1,000 live births) (per 1,000 live births) cohort) cohort) live births)

HDI rank 1970-75 b 1995-2000 b 1970 1999 1970 1999 1995-2000 b 1995-2000 b 1980-99 c
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151 Malawi 41.0 40.7 189 132 330 211 30.4 28.2 620

152 Rwanda 44.6 39.4 124 110 210 180 26.3 22.9 ..

153 Mali 42.9 50.9 221 143 391 235 48.5 45.5 580

154 Central African Republic 43.0 44.3 149 113 248 172 34.4 28.5 1,100

155 Chad 39.0 45.2 149 118 252 198 38.6 33.6 830

156 Guinea-Bissau 36.5 44.1 186 128 316 200 37.8 32.5 910

157 Mozambique 42.5 40.6 163 127 278 203 31.0 26.3 1,100

158 Ethiopia 41.8 44.5 160 118 239 176 35.6 31.4 ..

159 Burkina Faso 41.5 45.3 163 106 290 199 34.8 29.7 ..

160 Burundi 44.0 40.6 135 106 228 176 28.5 23.5 ..

161 Niger 38.2 44.2 197 162 330 275 37.1 34.9 590

162 Sierra Leone 35.0 37.3 206 182 363 316 28.2 23.4 ..

Developing countries 55.5 64.1 109 61 167 89 68.3 61.2 ..

Least developed countries 44.2 51.3 149 100 243 159 46.0 41.7 ..

Arab States 51.9 65.9 129 44 198 59 71.1 64.9 ..

East Asia and the Pacific 60.4 68.8 87 34 126 44 77.2 68.5 ..

Latin America and the Caribbean 60.8 69.3 87 32 125 39 77.5 64.9 ..

South Asia 49.9 61.9 128 69 203 97 63.8 59.4 ..

Sub-Saharan Africa 45.3 48.8 138 107 226 172 41.4 36.6 ..

Eastern Europe and the CIS 69.2 68.4 37 25 47 31 79.0 55.3 ..

OECD 70.4 76.4 40 13 52 15 87.2 77.3 ..

High-income OECD 72.1 77.8 20 6 26 6 88.8 80.0 ..

High human development 71.3 77.0 25 7 32 8 88.2 78.2 ..

Medium human development 58.4 66.5 99 46 149 62 72.9 63.7 ..

Low human development 44.6 52.2 142 99 231 156 47.0 43.8 ..

High income 72.0 77.8 21 6 26 6 88.8 80.0 ..

Middle income 62.6 69.2 85 32 121 39 78.2 67.1 ..

Low income 49.6 59.0 126 80 202 120 59.0 53.6 ..

World 59.9 66.4 96 56 147 80 72.2 63.5 ..

a. Data refer to the probability at birth of surviving to age 65, times 100.

b. Data refer to estimates for the period specified.

c. The maternal mortality data are those reported by national authorities. UNICEF and the World Health Organization periodically evaluate these data and make adjustments to account for the well-documented

problems of underreporting and misclassification of maternal deaths and to develop estimates for countries with no data (for details on the most recent estimates see Hill, AbouZahr and Wardlaw 2001).

Data refer to the most recent year available during the period specified.

Source: Columns 1, 2, 7 and 8: UN 2001d; columns 3 and 5: UNICEF 2001; columns 4, 6 and 9: UNICEF 2000.

Probability at birth Maternal
of surviving mortality
to age 65 a ratio

Life expectancy Infant Under-five Female Male reported
at birth mortality rate mortality rate (% of (% of (per 100,000
(years) (per 1,000 live births) (per 1,000 live births) cohort) cohort) live births)

HDI rank 1970-75 b 1995-2000 b 1970 1999 1970 1999 1995-2000 b 1995-2000 b 1980-99 c
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to education:
public spending

High human development

1 Norway 6.5 7.7 d 14.7 16.8 d 45.2 38.7 e 28.3 23.0 e 13.5 27.9 e

2 Australia 5.1 5.5 d 12.5 13.5 d .. 30.6 e 61.9 f 38.9 e 30.5 30.5 e

3 Canada 6.7 6.9 d, g 14.1 12.9 d, g .. .. 63.6 f 64.7 e, f, g, h 28.7 35.3 e, g, h

4 Sweden 7.3 8.3 d 12.8 12.2 d 48.0 34.1 e, h 20.1 38.7 e, h 13.1 27.2 e, h

5 Belgium 5.1 i 3.1 d, j 14.3 i 6.0 d, j 24.7 i 29.9 e, j 46.4 i 45.5 e, j 16.7 i 21.5 e, j

6 United States 5.0 5.4 d, g 11.9 14.4 d, g 44.7 38.7 e, g, h 30.3 36.1 e, g, h 25.1 25.2 e, g, h

7 Iceland 4.8 5.4 d 14.0 13.6 d .. 35.9 e .. 41.9 e .. 17.7 e

8 Netherlands 6.9 5.1 d .. 9.8 d 22.6 30.9 e 35.9 39.8 e 26.4 29.3 e

9 Japan g .. 3.6 d .. 9.9 d .. 39.3 e, h .. 41.8 e, h .. 12.1 e, h

10 Finland 5.5 7.5 d 11.6 12.2 d 30.8 33.0 e 41.6 36.2 e 18.7 28.9 e

11 Switzerland 4.7 5.4 d 18.8 15.4 d .. 30.6 e 73.6 48.1 e 18.1 19.3 e

12 Luxembourg 4.1 4.0 d 9.5 i 11.5 g, i 43.5 51.9 e 42.7 43.4 e 3.3 4.7 e

13 France 5.5 6.0 d 18.0 g 10.9 d 29.4 31.4 e 40.8 49.5 e 12.9 17.9 e

14 United Kingdom 4.8 5.3 d 11.3 g 11.6 d 26.7 32.3 e, h 45.9 44.0 e, h 19.8 23.7 e, h

15 Denmark 7.2 8.1 d 13.7 13.1 d .. 33.6 e .. 39.3 e .. 22.0 e

16 Austria 5.9 5.4 d 7.8 10.4 d 23.1 28.1 e 46.9 49.0 e 16.6 21.2 e

17 Germany .. 4.8 d .. 9.6 d .. .. .. 72.2 e, f .. 22.5 e

18 Ireland 6.7 6.0 d 9.5 13.5 d 39.4 32.2 e 39.7 41.5 e 17.7 23.8 e

19 New Zealand 5.4 7.3 d 20.9 17.1 d, g 38.3 28.7 e 28.5 40.3 e 28.3 29.1 e

20 Italy 5.0 4.9 d 8.3 9.1 d 30.1 32.0 e 35.5 49.2 e 10.2 15.1 e

21 Spain 3.7 5.0 d 8.8 11.0 d .. 33.3 e .. 47.9 e .. 16.6 e

22 Israel 6.7 7.6 d, g 10.0 12.3 d, g 42.8 42.3 e, g 30.8 31.2 e, g 18.9 18.2 e, g

23 Greece 2.2 3.1 d 6.1 8.2 d 37.6 35.3 e, h 41.3 38.0 e, h 20.1 25.0 e, h

24 Hong Kong, China (SAR) 2.5 2.9 19.8 17.0 g 31.5 g 21.9 37.9 g 35.0 25.1 g 37.1

25 Cyprus k 3.6 4.5 11.9 13.2 37.6 36.7 50.7 50.8 4.2 6.5

26 Singapore 3.9 3.0 11.5 23.3 30.5 25.7 36.9 34.6 27.9 34.8

27 Korea, Rep. of 3.8 3.7 d .. 17.5 d 47.0 45.3 e, h 36.7 36.6 e, h 10.9 8.0 e, h

28 Portugal 3.8 i 5.8 d .. 11.7 d 51.0 34.2 e 30.6 41.6 e 12.7 16.4 e

29 Slovenia .. 5.7 .. 12.6 .. 29.9 .. 48.4 .. 16.9

30 Malta 3.4 5.1 7.4 10.8 31.0 22.6 g 43.3 32.0 g 8.2 10.9 g

31 Barbados g 6.2 7.2 17.2 19.0 31.0 .. 32.5 .. 22.3 ..

32 Brunei Darussalam .. .. .. .. .. .. .. .. .. ..

33 Czech Republic .. 5.1 d .. 13.6 d .. 31.3 e .. 50.2 e .. 15.8 e

34 Argentina 1.4 i 3.5 8.9 i 12.6 37.7 g 45.7 27.4 g 34.8 19.2 g 19.5

35 Slovakia .. 4.7 .. 14.6 .. 40.5 .. 28.0 .. 12.7

36 Hungary 5.6 4.6 d 6.3 6.9 g 51.1 36.8 e 19.9 46.3 e 16.9 15.5 e

37 Uruguay 3.2 3.3 15.0 15.5 37.7 32.6 28.4 29.0 22.4 19.6

38 Poland 4.6 7.5 d 12.5 24.8 d 44.2 37.6 e, h 17.9 15.1 e, h 18.2 11.1 e, h

39 Chile 3.3 3.6 15.3 15.5 57.0 58.3 19.5 18.8 20.3 16.1

40 Bahrain 5.2 4.4 12.3 12.0 .. 30.1 h .. 34.5 h .. ..

41 Costa Rica 4.5 5.4 21.6 22.8 35.1 40.2 22.3 24.3 41.4 28.3

42 Bahamas 4.0 .. 18.9 13.2 .. .. .. .. .. ..

43 Kuwait 4.8 5.0 13.4 14.0 .. .. .. 69.8 f, h .. 30.2 h

44 Estonia .. 7.2 .. 25.5 .. 18.5 .. 50.7 .. 17.9

45 United Arab Emirates 2.1 1.7 13.2 20.3 .. .. .. .. .. ..

46 Croatia .. 5.3 .. .. .. .. .. .. .. ..

47 Lithuania 5.3 g 5.9 12.9 22.8 .. 15.1 .. 50.9 .. 18.3

48 Qatar 4.7 3.4 g .. .. .. .. .. .. .. ..

Medium human development 

49 Trinidad and Tobago 6.3 4.4 g 14.0 .. 47.5 40.5 g 36.8 33.1 g 8.9 13.3 g

50 Latvia 3.4 6.5 12.4 16.5 15.8 12.1 56.2 58.9 10.3 12.2

Public education expenditure a Public education expenditure by level

(as % of all levels) b

As % of total

government Pre-primary

As % of GNP expenditure and primary Secondary Tertiary

HDI rank 1985-87 c 1995-97 c 1985-87 c 1995-97 c 1985-86 c 1995-97 c 1985-86 c 1995-97 c 1985-86 c 1995-97 c

. . . TO ACQUIRE KNOWLEDGE . . .



HUMAN DEVELOPMENT INDICATORS 171

9 Commitment
to education:
public spending

51 Mexico 3.5 4.9 d .. 23.0 d 31.5 i 50.3 e 26.8 i 32.5 e 17.6 i 17.2 e

52 Panama 4.8 5.1 14.3 16.3 38.3 31.1 25.2 19.8 20.4 26.1

53 Belarus 5.0 5.9 .. 17.8 .. .. 74.8 f 72.5 f 14.0 11.1

54 Belize 4.7 5.0 15.4 19.5 55.7 62.8 27.7 25.8 2.3 6.9

55 Russian Federation 3.4 3.5 d .. 9.6 g .. 23.2 e, h .. 57.4 e, h .. 19.3 e, h

56 Malaysia 6.9 4.9 18.8 15.4 37.8 32.7 37.1 30.6 14.6 25.5

57 Bulgaria 5.4 3.2 .. 7.0 .. .. 65.3 f 73.8 f 12.4 18.0

58 Romania 2.2 3.6 7.5 g 10.5 .. 42.7 h .. 23.8 h .. 16.0 h

59 Libyan Arab Jamahiriya 9.6 .. 20.8 .. .. .. .. .. .. ..

60 Macedonia, TFYR .. 5.1 .. 20.0 .. 54.4 .. 23.6 .. 22.0

61 Venezuela 5.0 5.2 g 19.6 22.4 g .. .. .. 29.5 f, g .. 34.7 g

62 Colombia i 2.6 4.1 22.4 16.6 42.0 40.5 32.5 31.5 21.2 19.2

63 Mauritius 3.3 4.6 10.0 17.4 45.2 31.0 37.6 36.3 5.6 24.7

64 Suriname 10.2 3.5 g 22.8 .. 63.7 .. 13.5 .. 7.7 ..

65 Lebanon i .. 2.5 11.7 8.2 .. .. .. 68.9 f, h .. 16.2 h

66 Thailand 3.4 4.8 17.9 20.1 58.4 50.4 21.1 20.0 13.2 16.4

67 Fiji 6.0 .. .. .. .. .. .. .. .. ..

68 Saudi Arabia 7.4 7.5 13.6 22.8 .. .. 72.9 f 84.4 f 27.1 15.6

69 Brazil 4.7 5.1 17.7 .. 45.9 h 53.5 7.7 h 20.3 19.6 h 26.2

70 Philippines 2.1 3.4 11.2 15.7 63.9 56.1 10.1 23.3 22.5 18.0

71 Oman 4.1 4.5 15.0 16.4 .. 40.9 .. 51.3 .. 7.0

72 Armenia .. 2.0 .. 10.3 .. 15.8 .. 63.0 .. 13.2

73 Peru 3.6 2.9 15.7 19.2 39.5 35.2 20.5 21.2 2.7 16.0

74 Ukraine 5.3 5.6 21.2 14.8 .. .. 74.2 f 73.5 f 13.5 10.7

75 Kazakhstan 3.4 4.4 19.8 17.6 .. 7.2 h .. 63.0 h .. 13.9 h

76 Georgia g .. 5.2 .. 6.9 .. 22.0 .. 45.1 .. 18.5

77 Maldives 5.2 6.4 8.5 10.5 .. .. .. .. .. ..

78 Jamaica 4.9 7.5 11.0 12.9 31.9 31.3 34.0 37.4 19.4 22.4

79 Azerbaijan 5.8 3.0 29.3 18.8 .. 14.6 .. 63.9 .. 7.5

80 Paraguay 1.1 i 4.0 i 14.3 i 19.8 i 36.6 50.0 h, i 29.7 18.1 h, i 23.8 19.7 h, i

81 Sri Lanka 2.7 3.4 7.8 8.9 .. .. 90.2 f 74.8 f 9.8 9.3

82 Turkey 1.2 l 2.2 d .. 14.7 d, g 45.9 43.3 e, h 22.4 22.0 e, h 23.9 34.7 e, h

83 Turkmenistan 4.1 .. 29.3 .. .. .. .. .. .. ..

84 Ecuador 3.5 3.5 21.3 13.0 45.5 38.4 35.8 36.0 17.8 21.3

85 Albania .. .. 11.2 .. .. 63.9 g .. 20.6 g .. 10.3 g

86 Dominican Republic 1.3 2.3 10.0 13.8 47.3 49.5 19.7 12.5 20.8 13.0

87 China 2.3 2.3 11.1 12.2 g 29.5 m 37.4 33.2 m 32.2 21.8 m 15.6

88 Jordan 6.8 7.9 15.8 19.8 .. .. 62.9 f 64.5 f 34.1 33.0

89 Tunisia 6.2 7.7 14.8 19.9 44.0 i 42.5 37.0 i 37.2 18.2 i 18.5

90 Iran, Islamic Rep. of 3.7 4.0 18.1 17.8 42.0 29.0 37.9 33.9 10.7 22.9

91 Cape Verde 2.9 .. 14.8 .. 61.5 .. 15.9 .. .. ..

92 Kyrgyzstan 9.7 5.3 22.4 23.5 10.9 6.6 60.4 68.0 8.8 14.1

93 Guyana 8.5 5.0 7.3 10.0 38.8 .. 23.8 71.3 f 17.8 7.7

94 South Africa 6.1 7.6 .. 22.0 .. 43.5 73.1 f 29.5 24.8 14.3

95 El Salvador 3.1 g 2.5 12.5 g 16.0 .. 63.5 .. 6.5 .. 7.2

96 Samoa (Western) .. .. .. .. .. .. .. .. .. ..

97 Syrian Arab Republic 4.8 4.2 14.0 13.6 38.4 41.9 25.3 29.8 33.6 h 25.9 h

98 Moldova, Rep. of 3.6 10.6 .. 28.1 .. 24.5 .. 52.9 .. 13.3

99 Uzbekistan 9.2 g 7.7 25.1 21.1 .. .. .. .. .. ..

100 Algeria 9.8 5.1 l 27.8 16.4 l .. .. .. 95.3 f, l .. ..

Public education expenditure a Public education expenditure by level

(as % of all levels) b

As % of total

government Pre-primary

As % of GNP expenditure and primary Secondary Tertiary

HDI rank 1985-87 c 1995-97 c 1985-87 c 1995-97 c 1985-86 c 1995-97 c 1985-86 c 1995-97 c 1985-86 c 1995-97 c
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101 Viet Nam .. 3.0 .. 7.4 g .. 43.0 .. 26.0 .. 22.0

102 Indonesia 0.9 g, i 1.4 n 4.3 g, i 7.9 n .. .. .. 73.5 f, i .. 24.4 i

103 Tajikistan .. 2.2 29.5 11.5 9.2 14.9 55.7 71.2 7.7 7.1

104 Bolivia 2.1 4.9 20.1 g 11.1 .. 50.7 .. 9.8 .. 27.7

105 Egypt 4.5 4.8 .. 14.9 .. .. .. 66.7 f .. 33.3

106 Nicaragua 5.4 3.9 l 12.0 8.8 l 45.6 68.6 l 16.7 13.9 l 23.2 ..

107 Honduras 4.8 3.6 19.5 16.5 49.1 52.5 16.7 21.5 21.3 16.6

108 Guatemala i 1.9 1.7 13.8 15.8 .. 63.0 .. 12.1 .. 15.2

109 Gabon 5.8 2.9 l 9.4 .. .. .. .. .. .. ..

110 Equatorial Guinea g 1.7 1.7 3.9 5.6 .. .. .. .. .. ..

111 Namibia .. 9.1 .. 25.6 .. 58.0 .. 28.9 .. 13.1

112 Morocco i 6.2 5.3 21.5 24.9 35.3 34.6 47.6 48.8 17.1 16.5

113 Swaziland 5.6 5.7 20.6 18.1 39.4 35.8 29.6 27.1 19.5 26.6

114 Botswana 7.3 8.6 15.9 20.6 36.3 .. 40.7 .. 17.2 ..

115 India 3.2 3.2 8.5 11.6 38.0 39.5 25.3 26.5 15.3 13.7

116 Mongolia 11.7 5.7 17.1 15.1 10.7 h 19.9 h 51.2 h 56.0 h 17.3 h 14.3 h

117 Zimbabwe 7.7 7.1 g 15.0 .. .. 51.7 g .. 26.4 g .. 17.3 g

118 Myanmar i 1.9 1.2 g .. 14.4 g .. 47.7 g .. 40.3 g .. 11.7 g

119 Ghana 3.4 4.2 24.3 19.9 24.5 g .. 29.5 g .. 12.5 g ..

120 Lesotho 4.1 8.4 13.4 .. 39.1 g 41.2 32.7 g 29.2 22.3 g 28.7

121 Cambodia .. 2.9 .. .. .. .. .. .. .. ..

122 Papua New Guinea .. .. .. .. .. .. .. .. .. ..

123 Kenya 7.1 6.5 14.8 g 16.7 59.9 .. 17.7 .. 12.4 ..

124 Comoros .. .. .. .. .. 36.6 i .. 35.1 i .. 17.2 i

125 Cameroon 2.8 .. 16.4 .. .. .. 72.6 f 86.8 f 27.4 13.2

126 Congo 4.9 g 6.1 9.8 g 14.7 30.0 g 50.4 35.6 g 11.6 34.4 g 28.0

Low human development

127 Pakistan 3.1 2.7 8.8 7.1 36.0 51.8 33.3 27.9 18.2 13.0

128 Togo 4.9 4.5 19.7 24.6 34.0 45.9 29.1 26.9 22.8 24.7

129 Nepal 2.2 3.2 10.4 13.5 35.7 45.1 19.9 19.0 33.4 19.0

130 Bhutan 3.7 4.1 .. 7.0 .. 44.0 .. 35.6 .. 20.4

131 Lao People’s Dem. Rep. 0.5 2.1 6.6 8.7 .. 48.3 .. 30.7 .. 7.4

132 Bangladesh i 1.4 2.2 9.9 13.8 46.1 44.8 34.7 43.8 10.4 7.9

133 Yemen .. 7.0 .. 21.6 g .. .. .. .. .. ..

134 Haiti 1.9 .. 20.6 .. 51.0 .. 18.1 .. 10.8 ..

135 Madagascar 1.9 l 1.9 .. 16.1 g 42.3 30.0 26.5 33.4 27.2 21.1

136 Nigeria n 1.7 0.7 12.0 11.5 .. .. .. .. .. ..

137 Djibouti .. .. .. .. .. .. .. .. .. ..

138 Sudan .. 1.4 .. .. .. .. .. .. .. ..

139 Mauritania i .. 5.1 .. 16.2 32.6 39.4 36.2 35.3 27.4 21.2

140 Tanzania, U. Rep. of .. .. 9.9 .. 57.5 .. 20.5 .. 12.7 ..

141 Uganda 3.5 g, i 2.6 .. .. 44.5 g, i .. 33.4 g, i .. 13.2 g, i ..

142 Congo, Dem. Rep. of the 1.0 .. 8.2 .. .. .. 71.3 f .. 28.7 ..

143 Zambia 3.1 2.2 9.8 7.1 43.9 41.5 26.9 18.4 18.3 23.2

144 Côte d’Ivoire .. 5.0 .. 24.9 40.2 45.2 42.7 36.2 17.1 18.6

145 Senegal .. 3.7 .. 33.1 50.1 34.2 25.1 42.5 19.0 23.2

146 Angola 6.2 .. 13.8 .. .. .. 86.8 f, i .. 5.0 i ..

147 Benin .. 3.2 .. 15.2 .. 59.1 .. 21.7 .. 18.8

148 Eritrea l .. 1.8 .. .. .. 44.5 .. 17.6 .. ..

149 Gambia 3.7 4.9 8.8 g 21.2 49.0 48.9 21.3 31.6 13.8 12.9

150 Guinea 1.8 1.9 13.0 26.8 30.8 g 35.1 h 36.9 g 29.6 h 23.5 g 26.1 h

Public education expenditure a Public education expenditure by level

(as % of all levels) b

As % of total

government Pre-primary

As % of GNP expenditure and primary Secondary Tertiary

HDI rank 1985-87 c 1995-97 c 1985-87 c 1995-97 c 1985-86 c 1995-97 c 1985-86 c 1995-97 c 1985-86 c 1995-97 c
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151 Malawi 3.5 5.4 9.0 18.3 g 41.3 58.8 15.2 8.9 23.3 20.5

152 Rwanda 3.5 .. 22.9 .. 67.6 .. 15.3 .. 11.5 ..

153 Mali 3.2 2.2 17.3 .. 48.4 45.9 22.6 21.6 13.4 17.7

154 Central African Republic 2.6 .. 16.8 .. 55.2 i 53.2 i 17.6 i 16.5 i 18.8 i 24.0 i

155 Chad .. 2.2 .. .. .. 43.5 .. 24.2 .. 9.0

156 Guinea-Bissau 1.8 .. .. .. .. .. .. .. .. ..

157 Mozambique 2.1 .. 5.6 .. .. .. .. .. .. ..

158 Ethiopia 3.1 4.0 9.3 13.7 51.5 46.2 h 28.3 23.7 h 14.4 15.9 h

159 Burkina Faso 2.3 3.6 g 14.9 11.1 g 38.1 56.6 20.3 25.1 30.7 18.3

160 Burundi 3.1 4.0 18.1 18.3 45.0 42.7 32.2 36.7 19.8 17.1

161 Niger l .. 2.3 .. 12.8 .. 59.7 h .. 32.3 h .. ..

162 Sierra Leone 1.7 .. 12.4 .. 33.2 .. 29.3 .. 24.2 ..

Note: As a result of a number of limitations in the data, comparisons of education expenditure data over time and across countries should be made with caution. For detailed notes on the data see UNESCO (1999). 

a. Data refer to total public expenditure on education, including current and capital expenditures. See the definitions of statistical terms.

b. Data refer to current public expenditures on education. Expenditures by level may not sum to 100 as a result of rounding or the omission of the categories “other types” and “not distributed”.                

c. Data refer to the most recent year available during the period specified.

d. Data may not be strictly comparable to those for earlier years as a result of methodological changes. 

e. Expenditures previously classified as “other types” have been distributed across the different education levels.

f. Data refer to combined expenditures for pre-primary, primary and secondary levels.

g. Data refer to a year or period other than that specified. 

h. Data include capital expenditures.

i. Data refer to the ministry of education only. 

j. Data refer to the Flemish community only.

k. Data refer to the Office of Greek Education only.

l. Data do not include expenditures on tertiary education.

m. Data do not include expenditures on mid-level specialized colleges and technical schools.

n. Data refer to the central government only.     

Source: Columns 1-4: UNESCO 2000b; columns 5-10: UNESCO 1999.

Public education expenditure a Public education expenditure by level

(as % of all levels) b

As % of total

government Pre-primary

As % of GNP expenditure and primary Secondary Tertiary

HDI rank 1985-87 c 1995-97 c 1985-87 c 1995-97 c 1985-86 c 1995-97 c 1985-86 c 1995-97 c 1985-86 c 1995-97 c
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enrolment

High human development

1 Norway .. .. .. .. 100 103 97 115 .. 18

2 Australia .. .. .. .. 95 98 89 112 .. 32

3 Canada .. .. .. .. 95 100 91 102 .. ..

4 Sweden .. .. .. .. 100 102 99 .. 97 31

5 Belgium .. .. .. .. 98 102 88 99 .. ..

6 United States .. .. .. .. 95 100 90 99 .. ..

7 Iceland .. .. .. .. 98 .. 87 .. .. 20

8 Netherlands .. .. .. .. 100 105 91 105 .. 20

9 Japan .. .. .. .. .. .. .. .. .. 23

10 Finland .. .. .. .. 98 .. 93 .. 100 37

11 Switzerland .. .. .. .. .. .. .. .. .. 31

12 Luxembourg .. .. .. .. .. .. 68 112 .. ..

13 France .. .. .. .. 100 100 95 116 .. 25

14 United Kingdom .. .. .. .. 100 102 91 115 .. 29

15 Denmark .. .. .. .. 100 101 94 111 .. 21

16 Austria .. .. .. .. .. .. 88 .. .. 28

17 Germany .. .. .. .. 88 .. 88 .. .. 31

18 Ireland .. .. .. .. 92 102 86 106 .. 30

19 New Zealand .. .. .. .. 100 100 90 108 .. 21

20 Italy 98.4 101 99.8 100 100 104 .. .. 99 28

21 Spain 97.6 102 99.8 100 100 100 .. .. .. 31

22 Israel 95.8 104 99.6 101 .. .. .. .. .. ..

23 Greece 97.1 104 99.8 100 93 95 87 106 .. ..

24 Hong Kong, China (SAR) 93.3 106 99.2 102 90 94 69 106 .. ..

25 Cyprus 96.9 105 99.8 100 81 84 .. .. 100 17

26 Singapore 92.1 107 99.7 102 93 94 .. .. .. ..

27 Korea, Rep. of 97.6 103 99.8 100 93 97 97 114 98 34

28 Portugal 91.9 109 99.8 101 .. .. .. .. .. 31

29 Slovenia 99.6 100 99.8 100 95 .. 89 .. .. 29

30 Malta 91.8 107 98.5 102 100 105 79 107 100 13

31 Barbados .. .. .. .. .. .. .. .. .. 21

32 Brunei Darussalam 91.0 112 99.3 103 93 116 .. .. .. 6

33 Czech Republic .. .. .. .. 89 .. 87 .. .. 34

34 Argentina 96.7 102 98.5 101 100 104 .. .. .. 30

35 Slovakia .. .. .. .. .. .. .. .. .. 43

36 Hungary 99.3 100 99.8 100 82 84 86 130 .. 32

37 Uruguay 97.7 102 99.3 101 93 104 .. .. 98 24

38 Poland 99.7 100 99.8 100 97 98 .. .. .. ..

39 Chile 95.6 103 98.7 101 89 100 58 .. 100 43

40 Bahrain 87.1 113 98.2 105 96 99 84 103 95 ..

41 Costa Rica 95.5 103 98.3 101 89 104 41 118 90 18

42 Bahamas 95.7 102 97.4 101 .. .. .. .. .. ..

43 Kuwait 81.9 112 92.1 109 67 82 58 .. .. 23

44 Estonia .. .. .. .. 93 .. 88 .. .. 32

45 United Arab Emirates 75.1 110 89.7 113 79 89 69 .. .. 27

46 Croatia 98.2 102 99.8 100 84 .. 79 .. .. 38

47 Lithuania 99.5 100 99.8 100 94 .. 85 .. .. 38

48 Qatar 80.8 109 94.4 109 87 95 69 105 .. ..

Medium human development 

49 Trinidad and Tobago 93.5 104 97.4 102 88 95 .. .. 97 41

50 Latvia 99.8 100 99.8 100 93 .. 82 .. .. 29

Tertiary
Adult literacy students in

Rate Youth literacy Net primary Net secondary Children science, math

(% age Rate enrolment enrolment reaching and engineering

15 and Index (% age Index Ratio Index Ratio Index grade 5 (as % of all

above) (1985 = 100) 15-24) (1985 = 100) (%) (1984-87 = 100) b (%) (1984-87 = 100) b (%) tertiary students)

HDI rank 1999 1999 1999 1999 1995-97 a 1995-97 a 1995-97 a 1995-97 a 1995-97 a 1994-97 a

. . . TO ACQUIRE KNOWLEDGE . . .
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51 Mexico 91.1 107 96.8 103 100 101 51 111 86 31

52 Panama 91.7 105 96.7 102 .. .. .. .. .. 27

53 Belarus 99.5 101 99.8 100 .. .. .. .. .. 33

54 Belize 93.1 108 97.8 103 .. .. .. .. .. ..

55 Russian Federation 99.5 100 99.8 100 .. .. .. .. .. 49

56 Malaysia 87.0 114 97.3 105 .. .. .. .. .. ..

57 Bulgaria 98.3 102 99.6 100 93 95 80 102 .. 25

58 Romania 98.0 102 99.6 100 97 .. 74 .. .. 32

59 Libyan Arab Jamahiriya 79.1 130 96.2 111 .. .. .. .. .. ..

60 Macedonia, TFYR .. .. .. .. 95 .. 56 .. 95 38

61 Venezuela 92.3 106 97.8 103 84 97 22 127 89 ..

62 Colombia 91.5 106 96.8 103 85 130 46 143 73 31

63 Mauritius 84.2 109 93.8 105 98 98 58 .. 99 17

64 Suriname .. .. .. .. .. .. .. .. .. ..

65 Lebanon 85.6 112 94.8 105 76 .. 66 .. .. 17

66 Thailand 95.3 105 98.8 101 .. .. .. .. .. 21

67 Fiji 92.6 108 99.0 102 .. .. .. .. .. ..

68 Saudi Arabia 76.1 126 92.6 115 60 114 48 166 89 18

69 Brazil 84.9 108 92.3 104 .. .. .. .. .. 23

70 Philippines 95.1 105 98.5 102 100 102 59 115 .. ..

71 Oman 70.3 155 97.4 132 67 98 57 .. 96 31

72 Armenia 98.3 102 99.7 100 .. .. .. .. .. 33

73 Peru 89.6 108 96.6 104 91 95 55 113 .. ..

74 Ukraine 99.6 100 99.9 100 .. .. .. .. .. ..

75 Kazakhstan .. .. .. .. .. .. .. .. .. 42

76 Georgia .. .. .. .. 87 .. 74 .. .. 48

77 Maldives 96.2 104 99.1 102 .. .. .. .. .. ..

78 Jamaica 86.4 109 93.8 105 .. .. .. .. .. 20

79 Azerbaijan .. .. .. .. .. .. .. .. .. ..

80 Paraguay 93.0 105 96.9 102 91 102 38 152 78 22

81 Sri Lanka 91.4 105 96.7 103 .. .. .. .. .. 29

82 Turkey 84.6 114 96.2 106 99 105 51 134 .. 22

83 Turkmenistan .. .. .. .. .. .. .. .. .. ..

84 Ecuador 91.0 107 96.9 103 97 .. .. .. 85 ..

85 Albania 84.0 116 97.8 105 100 .. .. .. .. 22

86 Dominican Republic 83.2 108 90.7 107 84 .. 29 .. .. 25

87 China 83.5 116 97.5 105 100 107 .. .. 94 53

88 Jordan 89.2 119 99.4 105 .. .. .. .. .. 27

89 Tunisia 69.9 133 92.7 119 100 107 54 169 91 27

90 Iran, Islamic Rep. of 75.7 133 93.7 115 90 105 71 .. .. 36

91 Cape Verde 73.6 129 88.4 114 .. .. 48 413 .. ..

92 Kyrgyzstan .. .. .. .. 95 .. .. .. .. ..

93 Guyana 98.4 102 99.8 100 87 .. 66 .. 91 25

94 South Africa 84.9 108 91.0 105 96 .. 56 .. .. 18

95 El Salvador 78.3 113 88.0 108 78 106 22 143 77 20

96 Samoa (Western) 80.2 108 86.6 106 96 .. .. .. 85 ..

97 Syrian Arab Republic 73.6 124 86.6 115 91 91 38 74 94 31

98 Moldova, Rep. of 98.7 103 99.8 100 .. .. .. .. .. 44

99 Uzbekistan 88.5 111 96.5 104 .. .. .. .. .. ..

100 Algeria 66.6 143 88.2 127 94 106 56 112 .. 50

Tertiary
Adult literacy students in

Rate Youth literacy Net primary Net secondary Children science, math

(% age Rate enrolment enrolment reaching and engineering

15 and Index (% age Index Ratio Index Ratio Index grade 5 (as % of all

above) (1985 = 100) 15-24) (1985 = 100) (%) (1984-87 = 100) b (%) (1984-87 = 100) b (%) tertiary students)

HDI rank 1999 1999 1999 1999 1995-97 a 1995-97 a 1995-97 a 1995-97 a 1995-97 a 1994-97 a
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101 Viet Nam 93.1 105 96.8 102 .. .. 54 .. .. ..

102 Indonesia 86.3 115 97.5 105 95 96 .. .. 88 28

103 Tajikistan 99.1 102 99.8 100 .. .. .. .. .. 23

104 Bolivia 85.0 115 95.6 106 .. .. .. .. .. ..

105 Egypt 54.6 126 69.2 121 93 .. 67 .. .. 15

106 Nicaragua 68.2 108 73.4 107 77 107 33 149 51 31

107 Honduras 74.0 114 82.9 109 .. .. .. .. .. 26

108 Guatemala 68.1 119 78.9 113 72 .. .. .. 50 ..

109 Gabon .. .. .. .. .. .. .. .. .. ..

110 Equatorial Guinea 82.2 123 96.6 108 .. .. .. .. .. ..

111 Namibia 81.4 115 91.3 108 93 .. 38 .. 86 4

112 Morocco 48.0 143 66.5 138 75 131 .. .. 75 29

113 Swaziland 78.9 119 90.0 110 91 112 38 .. 76 22

114 Botswana 76.4 121 87.8 112 81 88 48 200 90 27

115 India 56.5 125 71.8 120 .. .. .. .. .. 25

116 Mongolia 62.3 132 78.7 123 84 89 54 .. .. 25

117 Zimbabwe 88.0 116 97.0 107 .. .. .. .. 79 23

118 Myanmar 84.4 108 90.7 105 .. .. .. .. .. 37

119 Ghana 70.3 138 90.2 121 .. .. .. .. .. ..

120 Lesotho 82.9 111 90.2 106 66 90 18 136 .. 13

121 Cambodia .. .. .. .. 100 .. 22 .. 49 23

122 Papua New Guinea 63.9 119 75.4 115 .. .. .. .. .. ..

123 Kenya 81.5 128 94.7 111 .. .. .. .. .. ..

124 Comoros 59.2 117 66.9 113 .. .. .. .. .. ..

125 Cameroon 74.8 136 93.4 114 .. .. .. .. .. ..

126 Congo 79.5 135 97.1 111 .. .. .. .. .. ..

Low human development

127 Pakistan 45.0 142 62.7 147 .. .. .. .. .. ..

128 Togo 56.3 138 72.3 127 83 116 21 .. .. 11

129 Nepal 40.4 151 58.5 146 .. .. .. .. .. 14

130 Bhutan .. .. .. .. .. .. .. .. .. ..

131 Lao People’s Dem. Rep. 47.3 154 69.0 145 76 106 24 .. 55 ..

132 Bangladesh 40.8 127 50.2 125 .. .. .. .. .. ..

133 Yemen 45.2 175 63.7 157 .. .. .. .. .. 6

134 Haiti 48.8 139 63.5 127 56 229 .. .. .. ..

135 Madagascar 65.7 124 79.3 117 61 .. .. .. .. 20

136 Nigeria 62.6 153 85.8 133 .. .. .. .. .. 41

137 Djibouti 63.4 136 83.1 125 32 99 12 117 79 ..

138 Sudan 56.9 141 76.2 132 .. .. .. .. .. ..

139 Mauritania 41.6 124 50.6 119 61 185 .. .. 64 ..

140 Tanzania, U. Rep. of 74.7 131 90.6 117 48 90 .. .. 81 39

141 Uganda 66.1 130 78.2 120 .. .. .. .. .. 15

142 Congo, Dem. Rep. of the 60.3 149 80.8 131 .. .. .. .. .. ..

143 Zambia 77.2 122 87.5 114 75 85 .. .. .. ..

144 Côte d’Ivoire 45.7 161 63.6 148 55 .. .. .. 75 ..

145 Senegal 36.4 149 49.8 143 60 123 .. .. 87 ..

146 Angola .. .. .. .. 34 .. .. .. .. ..

147 Benin 39.0 169 56.7 153 64 126 .. .. .. 18

148 Eritrea 52.7 139 70.1 132 30 .. 16 .. 70 ..

149 Gambia 35.7 174 56.0 159 65 104 .. .. .. ..

150 Guinea .. .. .. .. 42 157 .. .. .. 42

Tertiary
Adult literacy students in

Rate Youth literacy Net primary Net secondary Children science, math

(% age Rate enrolment enrolment reaching and engineering

15 and Index (% age Index Ratio Index Ratio Index grade 5 (as % of all

above) (1985 = 100) 15-24) (1985 = 100) (%) (1984-87 = 100) b (%) (1984-87 = 100) b (%) tertiary students)

HDI rank 1999 1999 1999 1999 1995-97 a 1995-97 a 1995-97 a 1995-97 a 1995-97 a 1994-97 a
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151 Malawi 59.2 123 70.3 119 .. .. .. .. .. ..

152 Rwanda 65.8 141 82.6 125 .. .. .. .. .. ..

153 Mali 39.8 208 64.5 185 31 175 .. .. 84 ..

154 Central African Republic 45.4 163 65.8 146 .. .. .. .. .. ..

155 Chad 41.0 188 64.8 166 52 141 7 .. 59 14

156 Guinea-Bissau 37.7 159 56.3 142 .. .. .. .. .. ..

157 Mozambique 43.2 150 59.5 138 40 83 6 .. .. 46

158 Ethiopia 37.4 158 52.7 142 35 115 .. .. 51 36

159 Burkina Faso 23.0 172 33.5 160 33 133 .. .. .. 19

160 Burundi 46.9 140 62.0 135 29 59 .. .. .. ..

161 Niger 15.3 160 22.3 157 25 100 5 .. 73 ..

162 Sierra Leone .. .. .. .. .. .. .. .. .. ..

Developing countries 73.1 c 117 84.4 108 .. .. .. .. .. ..

Least developed countries 51.9 c 132 65.2 125 .. .. .. .. .. ..

Arab States 61.3 133 78.4 124 .. .. .. .. .. ..

East Asia and the Pacific 85.3 114 97.2 104 .. .. .. .. .. ..

Latin America and the Caribbean 87.8 107 93.8 104 .. .. .. .. .. ..

South Asia 55.1 126 69.8 121 .. .. .. .. .. ..

Sub-Saharan Africa 60.5 c 136 76.9 124 .. .. .. .. .. ..

Eastern Europe and the CIS 98.6 101 99.5 100 .. .. .. .. .. ..

OECD .. .. .. .. .. .. .. .. .. ..

High-income OECD .. .. .. .. .. .. .. .. .. ..

High human development .. .. .. .. .. .. .. .. .. ..

Medium human development 78.3 c 113 89.1 106 .. .. .. .. .. ..

Low human development 49.3 c 142 65.8 134 .. .. .. .. .. ..

High income .. .. .. .. .. .. .. .. .. ..

Middle income 85.5 c 111 95.3 104 .. .. .. .. .. ..

Low income 61.7 c 122 75.1 117 .. .. .. .. .. ..

World .. .. .. .. .. .. .. .. .. ..

a. Data refer to the most recent year available during the period specified.

b. Index is calculated on the basis of the latest data available during the period specified.

c. Aggregates differ slightly from those in table 1, as only literacy data from UNESCO are presented in this table.

Source: Column 1: UNESCO 2000a; column 2: calculated on the basis of data on adult literacy rates from UNESCO (2000a); column 3: UNESCO 2000c; column 4: calculated on the basis of data on youth

literacy rates from UNESCO (2000c); columns 5 and 7: UNESCO 2001c; column 6: calculated on the basis of data on net primary enrolment ratios from UNESCO (2001c); column 8: calculated on the basis

of data on net secondary enrolment ratios from UNESCO (2001c); column 9: UNESCO 1999; column 10: calculated on the basis of data on tertiary students from UNESCO (1999).

Tertiary
Adult literacy students in

Rate Youth literacy Net primary Net secondary Children science, math

(% age Rate enrolment enrolment reaching and engineering

15 and Index (% age Index Ratio Index Ratio Index grade 5 (as % of all

above) (1985 = 100) 15-24) (1985 = 100) (%) (1984-87 = 100) b (%) (1984-87 = 100) b (%) tertiary students)

HDI rank 1999 1999 1999 1999 1995-97 a 1995-97 a 1995-97 a 1995-97 a 1995-97 a 1994-97 a
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High human development

1 Norway 152.9 126.8 28,433 2.7 3.2 28,433 1999 2.1 2.3

2 Australia 404.0 466.1 24,574 1.9 2.9 24,574 1999 2.0 1.5

3 Canada 634.9 800.4 26,251 1.4 1.7 26,251 1999 1.7 1.7

4 Sweden 238.7 200.5 22,636 1.2 1.2 22,636 1999 2.1 0.5

5 Belgium 248.4 260.2 25,443 1.8 1.4 25,443 1999 2.0 1.1

6 United States 9,152.1 8,867.7 b 31,872 2.0 2.0 31,872 1999 2.7 2.2

7 Iceland 8.8 7.7 27,835 1.8 1.8 27,835 1999 2.6 3.2

8 Netherlands 393.7 382.7 24,215 1.7 2.1 24,215 1999 2.4 2.2

9 Japan 4,346.9 3,151.3 24,898 2.8 1.1 25,584 1997 0.9 -0.3

10 Finland 129.7 119.3 23,096 1.9 2.0 23,096 1999 1.5 1.2

11 Switzerland 258.6 193.9 27,171 1.0 -0.1 27,443 1990 1.7 0.7

12 Luxembourg 19.3 18.5 42,769 3.8 3.8 42,769 1999 2.1 1.0

13 France 1,432.3 1,342.2 22,897 1.7 1.1 22,897 1999 1.7 0.5

14 United Kingdom 1,441.8 1,314.6 22,093 2.0 2.1 22,093 1999 2.9 1.6

15 Denmark 174.3 137.8 25,869 1.6 2.0 25,869 1999 2.0 2.5

16 Austria 208.2 203.0 25,089 2.0 1.4 25,089 1999 2.4 0.6

17 Germany 2,111.9 1,949.2 23,742 .. 1.0 c 23,742 1999 2.4 0.6

18 Ireland 93.4 97.2 25,918 3.8 6.1 25,918 1999 2.1 1.6

19 New Zealand 54.7 72.8 19,104 0.8 1.8 19,104 1999 1.9 -0.1

20 Italy 1,171.0 1,278.1 22,172 2.1 1.2 22,172 1999 3.9 1.7

21 Spain 595.9 712.5 18,079 2.1 2.0 18,079 1999 3.9 2.3

22 Israel 100.8 112.6 18,440 2.0 2.3 18,471 1998 10.5 5.2

23 Greece 125.1 162.4 15,414 1.4 1.8 15,414 1999 9.8 2.6

24 Hong Kong, China (SAR) 158.9 148.5 22,090 4.8 1.9 23,389 1997 6.8 -4.0

25 Cyprus 9.0 14.5 19,006 4.9 2.8 19,006 1999 3.8 1.6

26 Singapore 84.9 82.1 20,767 5.3 4.7 20,767 1999 1.8 (.)

27 Korea, Rep. of 406.9 736.3 15,712 6.5 4.7 15,712 1999 5.3 0.8

28 Portugal 113.7 160.5 16,064 2.9 2.3 16,064 1999 4.8 2.3

29 Slovenia 20.0 31.7 15,977 .. 2.5 15,977 1999 28.0 c 6.6

30 Malta 3.5 d 5.7 d 15,189 d 4.8 c 4.2 c .. .. 3.1 2.1

31 Barbados 2.5 3.8 14,353 1.2 1.5 14,353 1999 2.6 1.6

32 Brunei Darussalam 4.8 d .. .. -2.1 c -0.5 c .. .. .. ..

33 Czech Republic 53.1 133.8 13,018 .. 0.9 13,434 1996 8.5 c 2.1

34 Argentina 283.2 449.1 12,277 0.3 3.6 12,844 1998 10.6 -1.2

35 Slovakia 19.7 57.1 10,591 -0.4 c 1.6 10,782 1989 13.0 10.6

36 Hungary 48.4 115.1 11,430 0.8 1.4 11,430 1999 21.5 10.0

37 Uruguay 20.8 29.4 8,879 1.4 3.0 9,241 1998 38.2 5.7

38 Poland 155.2 326.6 8,450 .. 4.4 8,450 1999 27.8 7.3

39 Chile 67.5 129.9 8,652 4.1 5.6 8,863 1998 9.7 3.3

40 Bahrain 5.3 d 8.8 d 13,688 d -0.5 c 0.8 c .. .. 1.2 c ..

41 Costa Rica 15.1 31.8 8,860 1.1 3.0 8,860 1999 16.2 10.0

42 Bahamas .. 4.5 d 15,258 d 1.6 -0.1 .. .. 2.3 1.3

43 Kuwait 29.6 .. .. -1.5 c .. .. .. 2.0 3.0

44 Estonia 5.2 12.1 8,355 -1.3 c -0.3 10,159 1989 25.3 c 3.3

45 United Arab Emirates 47.2 d 49.5 d 18,162 d -3.7 c -1.6 c .. .. .. ..

46 Croatia 20.4 33.0 7,387 .. 1.0 8,239 1990 105.4 3.7

47 Lithuania 10.6 24.6 6,656 -3.6 c -3.9 10,087 1990 40.2 c 0.8

48 Qatar .. .. .. .. .. .. .. 2.8 2.2

Medium human development

49 Trinidad and Tobago 6.9 10.6 8,176 0.4 2.0 8,524 1982 5.9 3.4

50 Latvia 6.3 15.2 6,264 -0.9 -3.7 9,929 1989 34.6 c 2.4

11 Economic
performance

GDP per capita

Highest
GDP GDP GDP per capita annual value Average annual change

US$ PPP US$ per capita growth rate during Year of in consumer price index

billions billions (PPP US$) (%) 1975-99 a highest (%)

HDI rank 1999 1999 1999 1975-99 1990-99 (PPP US$) value 1990-99 1998-99
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51 Mexico 483.7 801.3 8,297 0.8 1.0 8,297 1999 19.9 16.6

52 Panama 9.6 16.5 5,875 0.7 2.4 5,875 1999 1.1 1.3

53 Belarus 26.8 69.0 6,876 -2.7 c -2.9 8,429 1989 383.7 c 293.7

54 Belize 0.7 1.2 4,959 2.6 0.7 4,959 1999 2.3 -1.2

55 Russian Federation 401.4 1,092.6 7,473 -1.2 -5.9 c 12,832 1989 116.1 c 85.7

56 Malaysia 79.0 186.4 8,209 4.2 4.7 8,779 1997 4.0 2.7

57 Bulgaria 12.4 41.6 5,071 -0.2 c -2.1 6,799 1988 129.3 2.6

58 Romania 34.0 135.7 6,041 -0.5 -0.5 8,822 1986 108.9 45.8

59 Libyan Arab Jamahiriya .. .. .. .. .. .. .. .. ..

60 Macedonia, TFYR 3.5 9.4 4,651 .. -1.5 5,340 1990 91.4 -1.3

61 Venezuela 102.2 130.3 5,495 -1.0 -0.5 7,642 1977 51.8 23.6

62 Colombia 86.6 238.8 5,749 1.7 1.4 6,201 1997 21.7 11.2

63 Mauritius 4.2 10.7 9,107 4.0 3.9 9,107 1999 7.0 6.9

64 Suriname 0.8 d 1.7 d 4,178 d -0.2 3.3 .. .. 88.0 98.9

65 Lebanon 17.2 d 19.8 d 4,705 d .. 5.7 c .. .. .. ..

66 Thailand 124.4 369.4 6,132 5.7 3.8 6,810 1996 5.1 0.3

67 Fiji 1.8 3.8 4,799 0.7 1.2 4,799 1999 3.4 2.0

68 Saudi Arabia 139.4 218.4 10,815 -2.2 -1.1 18,604 1980 1.2 -1.4

69 Brazil 751.5 1,182.0 7,037 0.8 1.5 7,172 1997 253.5 4.9

70 Philippines 76.6 282.6 3,805 0.1 0.9 3,956 1982 8.5 6.7

71 Oman 15.0 d .. .. 2.8 c 0.3 c .. .. 0.2 0.4

72 Armenia 1.8 8.4 d 2,215 d .. -3.9 .. .. 97.8 c 0.7

73 Peru 51.9 116.6 4,622 -0.8 3.2 5,287 1981 31.6 3.5

74 Ukraine 38.7 172.7 3,458 -9.2 c -10.3 8,748 1989 413.4 c ..

75 Kazakhstan 15.8 73.9 4,951 -5.3 c -4.9 8,131 1988 87.2 c 8.3

76 Georgia 2.7 13.3 2,431 .. .. .. .. 1.0 c 19.1

77 Maldives 0.4 d 1.2 d 4,423 d 5.2 c 3.9 c .. .. 8.0 3.0

78 Jamaica 6.9 9.3 3,561 0.1 -0.6 4,146 1975 26.1 6.0

79 Azerbaijan 4.0 22.8 2,850 -11.8 c -10.7 8,605 1987 224.9 c -8.6

80 Paraguay 7.7 23.5 4,384 0.8 -0.2 5,023 1981 13.8 6.8

81 Sri Lanka 16.0 62.2 3,279 3.2 4.0 3,279 1999 10.3 4.7

82 Turkey 185.7 410.8 6,380 2.1 2.2 6,834 1998 81.5 64.9

83 Turkmenistan 3.2 16.0 3,347 -8.7 c -9.6 7,427 1988 .. ..

84 Ecuador 19.0 37.2 2,994 0.3 (.) 3,344 1997 34.5 52.2

85 Albania 3.7 10.8 3,189 -1.4 c 2.8 3,518 1982 32.1 c 0.4

86 Dominican Republic 17.4 46.3 5,507 1.4 3.9 5,507 1999 9.0 6.5

87 China 989.5 4,534.9 3,617 8.1 9.5 3,617 1999 9.9 -1.4

88 Jordan 8.1 18.7 3,955 0.4 1.1 4,904 1986 3.9 0.6

89 Tunisia 20.9 56.3 5,957 1.9 2.9 5,957 1999 4.6 2.7

90 Iran, Islamic Rep. of 110.8 348.3 5,531 -0.9 1.9 7,777 1976 27.1 20.1

91 Cape Verde 0.6 1.9 4,490 2.9 c 3.2 4,490 1999 6.0 c ..

92 Kyrgyzstan 1.3 12.5 2,573 -5.3 c -6.4 4,507 1990 .. 35.9

93 Guyana 0.7 3.1 3,640 -0.5 5.2 3,816 1976 6.4 c 7.5

94 South Africa 131.1 375.1 8,908 -0.8 -0.2 11,109 1981 9.1 5.2

95 El Salvador 12.5 26.7 4,344 -0.2 2.8 4,846 1978 9.4 0.5

96 Samoa (Western) 0.2 0.7 4,047 0.2 c 1.4 4,183 1979 4.1 0.3

97 Syrian Arab Republic 19.4 70.0 4,454 0.8 2.7 4,454 1999 7.8 -2.7

98 Moldova, Rep. of 1.2 8.7 2,037 .. -10.8 5,996 1989 16.0 c 45.9

99 Uzbekistan 17.7 54.9 2,251 -3.0 c -3.1 2,920 1990 .. ..

100 Algeria 47.9 151.6 5,063 -0.4 -0.5 5,998 1985 19.5 2.6

GDP per capita

Highest
GDP GDP GDP per capita annual value Average annual change

US$ PPP US$ per capita growth rate during Year of in consumer price index

billions billions (PPP US$) (%) 1975-99 a highest (%)

HDI rank 1999 1999 1999 1975-99 1990-99 (PPP US$) value 1990-99 1998-99
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101 Viet Nam 28.7 144.2 1,860 4.8 c 6.2 1,860 1999 .. ..

102 Indonesia 142.5 591.5 2,857 4.6 3.0 3,383 1997 13.1 20.5

103 Tajikistan 1.9 .. .. .. .. .. .. .. ..

104 Bolivia 8.3 19.2 2,355 -0.6 1.8 2,632 1978 9.3 2.2

105 Egypt 89.1 214.3 3,420 2.9 2.4 3,420 1999 9.6 3.1

106 Nicaragua 2.3 11.2 2,279 -3.8 0.4 5,165 1977 35.1 11.2

107 Honduras 5.4 14.8 2,340 0.1 0.3 2,558 1979 19.5 11.7

108 Guatemala 18.2 40.7 3,674 (.) 1.5 3,798 1980 10.7 4.9

109 Gabon 4.4 7.3 6,024 -1.7 0.6 11,732 1976 5.7 c ..

110 Equatorial Guinea 0.7 2.1 4,676 8.4 c 16.3 4,676 1999 .. ..

111 Namibia 3.1 9.3 5,468 (.) 0.8 5,772 1980 9.9 8.6

112 Morocco 35.0 96.5 3,419 1.4 0.4 3,500 1998 4.2 0.7

113 Swaziland 1.2 4.1 3,987 2.0 -0.2 4,135 1990 9.5 6.1

114 Botswana 6.0 10.9 6,872 5.1 1.8 6,872 1999 10.7 7.1

115 India 447.3 2,242.0 2,248 3.2 4.1 2,248 1999 9.5 4.7

116 Mongolia 0.9 4.1 1,711 -0.5 c -0.6 2,051 1989 53.7 c 7.6

117 Zimbabwe 5.6 34.2 2,876 0.6 0.6 2,932 1991 25.4 c ..

118 Myanmar .. .. .. .. .. .. .. 27.1 18.4

119 Ghana 7.8 35.3 1,881 (.) 1.6 1,922 1978 29.2 12.4

120 Lesotho 0.9 3.9 1,854 2.4 2.1 1,992 1997 10.5 c ..

121 Cambodia 3.1 16.0 1,361 1.9 c 1.9 1,368 1996 7.1 c 4.0

122 Papua New Guinea 3.6 11.1 2,367 0.9 2.3 2,667 1994 8.7 14.9

123 Kenya 10.6 30.1 1,022 0.4 -0.3 1,078 1990 16.7 2.6

124 Comoros 0.2 0.8 1,429 -1.5 c -3.1 2,007 1984 .. ..

125 Cameroon 9.2 23.1 1,573 -0.6 -1.5 2,465 1986 7.3 5.3

126 Congo 2.2 2.1 727 0.3 -3.3 1,170 1984 10.0 c 5.4

Low human development

127 Pakistan 58.2 247.3 1,834 2.9 1.3 1,834 1999 10.3 4.1

128 Togo 1.4 6.4 1,410 -1.3 -0.5 1,936 1980 9.3 -0.1

129 Nepal 5.0 28.9 1,237 1.8 2.3 1,237 1999 9.0 8.0

130 Bhutan 0.4 1.0 1,341 4.1 c 3.4 1,341 1999 10.1 c ..

131 Lao People’s Dem. Rep. 1.4 7.5 1,471 3.2 c 3.8 1,471 1999 24.1 125.1

132 Bangladesh 46.0 189.4 1,483 2.3 3.1 1,483 1999 5.5 6.2

133 Yemen 6.8 13.7 806 .. -0.4 888 1990 32.6 c ..

134 Haiti 4.3 11.4 1,464 -2.0 -3.4 2,399 1980 23.2 8.7

135 Madagascar 3.7 12.0 799 -1.8 -1.2 1,203 1975 19.8 9.9

136 Nigeria 35.0 105.7 853 -0.8 -0.5 1,122 1977 36.2 6.6

137 Djibouti 0.5 d .. .. .. -5.1 c .. .. .. ..

138 Sudan 9.7 .. .. .. .. .. .. 81.1 16.0

139 Mauritania 1.0 4.2 1,609 -0.2 1.3 1,688 1976 6.3 4.1

140 Tanzania, U. Rep. of 8.8 16.5 501 .. -0.1 502 1990 22.6 7.9

141 Uganda 6.4 25.1 1,167 2.5 c 4.0 1,167 1999 11.6 6.4

142 Congo, Dem. Rep. of the 5.6 d 38.6 d 801 d -4.7 c -8.1 c .. .. 2,089.0 c ..

143 Zambia 3.1 7.5 756 -2.4 -2.4 1,359 1976 80.8 c ..

144 Côte d’Ivoire 11.2 25.7 1,654 -2.1 0.6 2,598 1978 7.8 0.8

145 Senegal 4.8 13.2 1,419 -0.3 0.6 1,535 1976 6.0 0.8

146 Angola 8.5 39.3 3,179 -2.1 c -2.8 4,480 1988 787.0 286.2

147 Benin 2.4 5.7 933 0.4 1.8 933 1999 9.9 c 0.3

148 Eritrea 0.6 3.5 881 .. 2.2 c 899 1998 .. ..

149 Gambia 0.4 2.0 1,580 -0.3 -0.6 1,708 1984 4.3 3.8

150 Guinea 3.5 14.0 1,934 1.4 c 1.5 1,934 1999 .. ..

GDP per capita

Highest
GDP GDP GDP per capita annual value Average annual change

US$ PPP US$ per capita growth rate during Year of in consumer price index

billions billions (PPP US$) (%) 1975-99 a highest (%)

HDI rank 1999 1999 1999 1975-99 1990-99 (PPP US$) value 1990-99 1998-99
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151 Malawi 1.8 6.3 586 -0.2 0.9 618 1979 33.8 44.9

152 Rwanda 2.0 7.4 885 -1.4 -3.0 1,254 1983 18.0 c -2.4

153 Mali 2.6 8.0 753 -0.7 1.1 878 1979 5.8 -1.2

154 Central African Republic 1.1 4.1 1,166 -1.6 -0.3 1,596 1977 6.7 c ..

155 Chad 1.5 6.4 850 (.) -0.9 998 1977 8.7 -6.8

156 Guinea-Bissau 0.2 0.8 678 0.3 -1.9 912 1997 37.6 -0.7

157 Mozambique 4.0 14.9 861 1.3 c 3.8 861 1999 34.9 2.0

158 Ethiopia 6.4 39.4 628 -0.3 c 2.4 675 1983 6.0 c ..

159 Burkina Faso 2.6 10.6 965 1.0 1.4 965 1999 6.1 -1.1

160 Burundi 0.7 3.9 578 -0.5 -5.0 852 1991 15.8 3.4

161 Niger 2.0 7.9 753 -2.2 -1.0 1,249 1979 6.6 -2.3

162 Sierra Leone 0.7 2.2 448 -2.5 -7.0 964 1982 31.4 34.1

Developing countries 5,826.7 T 16,201.9 T 3,530 2.3 3.2 .. .. .. ..

Least developed countries 169.4 T 693.8 T 1,170 0.2 c 0.8 .. .. .. ..

Arab States 531.2 T 1,071.7 T 4,550 0.3 0.7 .. .. .. ..

East Asia and the Pacific 2,122.0 T 7,193.3 T 3,950 6.0 5.9 .. .. .. ..

Latin America and the Caribbean 1,989.8 T 3,391.1 T 6,880 0.6 1.7 .. .. .. ..

South Asia 684.0 T 3,120.5 T 2,280 2.3 3.4 .. .. .. ..

Sub-Saharan Africa 309.8 T 984.2 T 1,640 -1.0 -0.4 .. .. .. ..

Eastern Europe and the CIS 909.1 T 2,498.2 T 6,290 .. -3.4 .. .. .. ..

OECD 24,863.1 T 24,606.5 T 22,020 2.0 1.5 .. .. .. ..

High-income OECD 23,510.3 T 22,025.5 T 26,050 2.2 1.6 .. .. .. ..

High human development 25,099.7 T 24,617.0 T 23,410 2.2 1.7 .. .. .. ..

Medium human development 4,997.5 T 15,250.1 T 3,850 1.6 1.7 .. .. .. ..

Low human development 254.4 T 977.0 T 1,200 0.4 0.7 .. .. .. ..

High income 23,981.8 T 22,518.3 T 25,860 2.1 1.6 .. .. .. ..

Middle income 5,367.9 T 13,834.9 T 5,310 1.8 2.3 .. .. .. ..

Low income 1,002.4 T 4,499.0 T 1,910 1.7 1.2 .. .. .. ..

World 30,351.4 T 40,733.3 T 6,980 1.3 1.1 .. .. .. ..

a. Data may refer to a period shorter than that specified where data are not available for all years. 

b. In theory, for the United States the value of GDP in PPP US dollars should be the same as that in US dollars, but practical issues arising in the creation of the PPP US dollar GDP series prevent this.

c. Data refer to a period other than that specified. 

d. Data refer to 1998.

Source: Columns 1-3: World Bank 2001b; aggregates calculated for the Human Development Report Office by the World Bank; columns 4 and 5: World Bank 2001a; aggregates calculated for the Human

Development Report Office by the World Bank; columns 6 and 7: calculated on the basis of data on GDP at market prices (constant 1995 US$), population and GDP per capita (PPP US$) from World Bank

(2001b); column 8: calculated for the Human Development Report Office by the World Bank on the basis of data on the consumer price index from World Bank (2001b); column 9: calculated on the basis

of data on the consumer price index from World Bank (2001b).

GDP per capita

Highest
GDP GDP GDP per capita annual value Average annual change

US$ PPP US$ per capita growth rate during Year of in consumer price index

billions billions (PPP US$) (%) 1975-99 a highest (%)

HDI rank 1999 1999 1999 1975-99 1990-99 (PPP US$) value 1990-99 1998-99
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Survey based Inequality measures

on income (I) Share of income or consumption Richest Richest

or (%) 10% to 20% to

Survey consumption Poorest Poorest Richest Richest poorest poorest Gini

HDI rank year (C) a 10% 20% 20% 10% 10% b 20% b index c

High human development

1 Norway 1995 I 4.1 9.7 35.8 21.8 5.3 3.7 25.8

2 Australia 1994 I 2.0 5.9 41.3 25.4 12.5 7.0 35.2

3 Canada 1994 I 2.8 7.5 39.3 23.8 8.5 5.2 31.5

4 Sweden 1992 I 3.7 9.6 34.5 20.1 5.4 3.6 25.0

5 Belgium 1992 I 3.7 9.5 34.5 20.2 5.5 3.6 25.0

6 United States 1997 I 1.8 5.2 46.4 30.5 16.6 9.0 40.8

7 Iceland .. .. .. .. .. .. .. .. ..

8 Netherlands 1994 I 2.8 7.3 40.1 25.1 9.0 5.5 32.6

9 Japan 1993 I 4.8 10.6 35.7 21.7 4.5 3.4 24.9

10 Finland 1991 I 4.2 10.0 35.8 21.6 5.1 3.6 25.6

11 Switzerland 1992 I 2.6 6.9 40.3 25.2 9.9 5.8 33.1

12 Luxembourg 1994 I 4.0 9.4 36.5 22.0 5.4 3.9 26.9

13 France 1995 I 2.8 7.2 40.2 25.1 9.1 5.6 32.7

14 United Kingdom 1991 I 2.6 6.6 43.0 27.3 10.4 6.5 36.1

15 Denmark 1992 I 3.6 9.6 34.5 20.5 5.7 3.6 24.7

16 Austria 1987 I 4.4 10.4 33.3 19.3 4.4 3.2 23.1

17 Germany 1994 I 3.3 8.2 38.5 23.7 7.1 4.7 30.0

18 Ireland 1987 I 2.5 6.7 42.9 27.4 11.0 6.4 35.9

19 New Zealand .. .. .. .. .. .. .. .. ..

20 Italy 1995 I 3.5 8.7 36.3 21.8 6.2 4.2 27.3

21 Spain 1990 I 2.8 7.5 40.3 25.2 9.0 5.4 32.5

22 Israel 1992 I 2.8 6.9 42.5 26.9 9.6 6.2 35.5

23 Greece 1993 I 3.0 7.5 40.3 25.3 8.5 5.3 32.7

24 Hong Kong, China (SAR) .. .. .. .. .. .. .. .. ..

25 Cyprus .. .. .. .. .. .. .. .. ..

26 Singapore .. .. .. .. .. .. .. .. ..

27 Korea, Rep. of 1993 C 2.9 7.5 39.3 24.3 8.4 5.3 31.6

28 Portugal 1994-95 I 3.1 7.3 43.4 28.4 9.3 5.9 35.6

29 Slovenia 1998 I 3.9 9.1 37.7 23.0 5.8 4.1 28.4

30 Malta .. .. .. .. .. .. .. .. ..

31 Barbados .. .. .. .. .. .. .. .. ..

32 Brunei Darussalam .. .. .. .. .. .. .. .. ..

33 Czech Republic 1996 I 4.3 10.3 35.9 22.4 5.2 3.5 25.4

34 Argentina .. .. .. .. .. .. .. .. ..

35 Slovakia 1992 I 5.1 11.9 31.4 18.2 3.6 2.6 19.5

36 Hungary 1998 C 4.1 10.0 34.4 20.5 5.0 3.5 24.4

37 Uruguay 1989 I 2.1 5.4 48.3 32.7 15.4 8.9 42.3

38 Poland 1998 C 3.2 7.8 39.7 24.7 7.8 5.1 31.6

39 Chile 1996 I 1.4 3.4 62.0 46.9 33.7 18.2 57.5

40 Bahrain .. .. .. .. .. .. .. .. ..

41 Costa Rica 1997 I 1.7 4.5 51.0 34.6 20.7 11.5 45.9

42 Bahamas .. .. .. .. .. .. .. .. ..

43 Kuwait .. .. .. .. .. .. .. .. ..

44 Estonia 1998 I 3.0 7.0 45.1 29.8 10.0 6.5 37.6

45 United Arab Emirates .. .. .. .. .. .. .. .. ..

46 Croatia 1998 I 3.7 8.8 38.0 23.3 6.3 4.3 29.0

47 Lithuania 1996 C 3.1 7.8 40.3 25.6 8.3 5.2 32.4

48 Qatar .. .. .. .. .. .. .. .. ..

Medium human development

49 Trinidad and Tobago 1992 I 2.1 5.5 45.9 29.9 14.4 8.3 40.3

50 Latvia 1998 I 2.9 7.6 40.3 25.9 8.9 5.3 32.4

. . . TO HAVE ACCESS TO THE RESOURCES NEEDED FOR A DECENT STANDARD OF LIVING . . .
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51 Mexico 1996 I 1.6 4.0 56.7 41.1 26.4 14.3 51.9

52 Panama 1997 C 1.2 3.6 52.8 35.7 29.0 14.8 48.5

53 Belarus 1998 C 5.1 11.4 33.3 20.0 3.9 2.9 21.7

54 Belize .. .. .. .. .. .. .. .. ..

55 Russian Federation 1998 C 1.7 4.4 53.7 38.7 23.3 12.2 48.7

56 Malaysia 1997 I 1.7 4.4 54.3 38.4 22.1 12.4 49.2

57 Bulgaria 1997 I 4.5 10.1 36.8 22.8 5.0 3.6 26.4

58 Romania 1994 I 3.7 8.9 37.3 22.7 6.1 4.2 28.2

59 Libyan Arab Jamahiriya .. .. .. .. .. .. .. .. ..

60 Macedonia, TFYR .. .. .. .. .. .. .. .. ..

61 Venezuela 1997 C 1.6 4.1 53.7 37.6 24.3 13.0 48.8

62 Colombia 1996 I 1.1 3.0 60.9 46.1 42.7 20.3 57.1

63 Mauritius .. .. .. .. .. .. .. .. ..

64 Suriname .. .. .. .. .. .. .. .. ..

65 Lebanon .. .. .. .. .. .. .. .. ..

66 Thailand 1998 C 2.8 6.4 48.4 32.4 11.6 7.6 41.4

67 Fiji .. .. .. .. .. .. .. .. ..

68 Saudi Arabia .. .. .. .. .. .. .. .. ..

69 Brazil 1997 I 1.0 2.6 63.0 46.7 48.7 24.4 59.1

70 Philippines 1997 C 2.3 5.4 52.3 36.6 16.1 9.8 46.2

71 Oman .. .. .. .. .. .. .. .. ..

72 Armenia 1996 C 2.3 5.5 50.6 35.2 15.3 9.2 44.4

73 Peru 1996 I 1.6 4.4 51.2 35.4 22.3 11.7 46.2

74 Ukraine 1999 C 3.7 8.8 37.8 23.2 6.4 4.3 29.0

75 Kazakhstan 1996 C 2.7 6.7 42.3 26.3 9.8 6.3 35.4

76 Georgia 1996 I 2.3 6.1 43.6 27.9 12.0 7.1 37.1

77 Maldives .. .. .. .. .. .. .. .. ..

78 Jamaica 1996 C 2.9 7.0 43.9 28.9 10.0 6.3 36.4

79 Azerbaijan 1995 I 2.8 6.9 43.3 27.8 9.8 6.3 36.0

80 Paraguay 1998 I 0.5 1.9 60.7 43.8 91.1 31.8 57.7

81 Sri Lanka 1995 C 3.5 8.0 42.8 28.0 7.9 5.3 34.4

82 Turkey 1994 C 2.3 5.8 47.7 32.3 14.2 8.2 41.5

83 Turkmenistan 1998 C 2.6 6.1 47.5 31.7 12.3 7.7 40.8

84 Ecuador 1995 C 2.2 5.4 49.7 33.8 15.4 9.2 43.7

85 Albania .. .. .. .. .. .. .. .. ..

86 Dominican Republic 1998 I 2.1 5.1 53.3 37.9 17.7 10.5 47.4

87 China 1998 I 2.4 5.9 46.6 30.4 12.7 8.0 40.3

88 Jordan 1997 C 3.3 7.6 44.4 29.8 9.1 5.9 36.4

89 Tunisia 1995 C 2.3 5.7 47.9 31.8 13.8 8.5 41.7

90 Iran, Islamic Rep. of .. .. .. .. .. .. .. .. ..

91 Cape Verde .. .. .. .. .. .. .. .. ..

92 Kyrgyzstan 1997 I 2.7 6.3 47.4 31.7 11.9 7.5 40.5

93 Guyana 1993 C 2.4 6.3 46.9 32.0 13.3 7.4 40.2

94 South Africa 1993-94 C 1.1 2.9 64.8 45.9 42.5 22.6 59.3

95 El Salvador 1997 I 1.4 3.7 55.3 39.3 28.5 14.8 50.8

96 Samoa (Western) .. .. .. .. .. .. .. .. ..

97 Syrian Arab Republic .. .. .. .. .. .. .. .. ..

98 Moldova, Rep. of 1997 I 2.2 5.6 46.8 30.7 13.7 8.3 40.6

99 Uzbekistan 1993 I 3.1 7.4 40.9 25.2 8.2 5.5 33.3

100 Algeria 1995 C 2.8 7.0 42.6 26.8 9.6 6.1 35.3

Survey based Inequality measures

on income (I) Share of income or consumption Richest Richest

or (%) 10% to 20% to

Survey consumption Poorest Poorest Richest Richest poorest poorest Gini

HDI rank year (C) a 10% 20% 20% 10% 10% b 20% b index c
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12 Inequality in
income or
consumption

101 Viet Nam 1998 C 3.6 8.0 44.5 29.9 8.4 5.6 36.1

102 Indonesia 1999 C 4.0 9.0 41.1 26.7 6.6 4.6 31.7

103 Tajikistan .. .. .. .. .. .. .. .. ..

104 Bolivia 1997 I 0.5 1.9 61.8 45.7 91.4 32.0 58.9

105 Egypt 1995 C 4.4 9.8 39.0 25.0 5.7 4.0 28.9

106 Nicaragua 1998 C 0.7 2.3 63.6 48.8 70.7 27.9 60.3

107 Honduras 1997 I 0.4 1.6 61.8 44.3 119.8 38.1 59.0

108 Guatemala 1998 I 1.6 3.8 60.6 46.0 29.1 15.8 55.8

109 Gabon .. .. .. .. .. .. .. .. ..

110 Equatorial Guinea .. .. .. .. .. .. .. .. ..

111 Namibia .. .. .. .. .. .. .. .. ..

112 Morocco 1998-99 C 2.6 6.5 46.6 30.9 11.7 7.2 39.5

113 Swaziland 1994 I 1.0 2.7 64.4 50.2 49.7 23.8 60.9

114 Botswana .. .. .. .. .. .. .. .. ..

115 India 1997 C 3.5 8.1 46.1 33.5 9.5 5.7 37.8

116 Mongolia 1995 C 2.9 7.3 40.9 24.5 8.4 5.6 33.2

117 Zimbabwe 1990-91 C 1.8 4.0 62.3 46.9 26.1 15.6 56.8

118 Myanmar .. .. .. .. .. .. .. .. ..

119 Ghana 1998 C 2.4 5.9 45.9 29.5 12.3 7.8 39.6

120 Lesotho 1986-87 C 0.9 2.8 60.1 43.4 48.2 21.5 56.0

121 Cambodia 1997 C 2.9 6.9 47.6 33.8 11.6 6.9 40.4

122 Papua New Guinea 1996 C 1.7 4.5 56.5 40.5 23.8 12.6 50.9

123 Kenya 1994 C 1.8 5.0 50.2 34.9 19.3 10.0 44.5

124 Comoros .. .. .. .. .. .. .. .. ..

125 Cameroon .. .. .. .. .. .. .. .. ..

126 Congo .. .. .. .. .. .. .. .. ..

Low human development

127 Pakistan 1996-97 C 4.1 9.5 41.1 27.6 6.7 4.3 31.2

128 Togo .. .. .. .. .. .. .. .. ..

129 Nepal 1995-96 C 3.2 7.6 44.8 29.8 9.3 5.9 36.7

130 Bhutan .. .. .. .. .. .. .. .. ..

131 Lao People’s Dem. Rep. 1997 C 3.2 7.6 45.0 30.6 9.7 6.0 37.0

132 Bangladesh 1995-96 C 3.9 8.7 42.8 28.6 7.3 4.9 33.6

133 Yemen 1998 C 3.0 7.4 41.2 25.9 8.6 5.6 33.4

134 Haiti .. .. .. .. .. .. .. .. ..

135 Madagascar 1997 C 2.2 5.4 52.0 37.3 17.2 9.6 46.0

136 Nigeria 1996-97 C 1.6 4.4 55.7 40.8 24.9 12.8 50.6

137 Djibouti .. .. .. .. .. .. .. .. ..

138 Sudan .. .. .. .. .. .. .. .. ..

139 Mauritania 1995 C 2.5 6.4 44.1 28.4 11.2 6.9 37.3

140 Tanzania, U. Rep. of 1993 C 2.8 6.8 45.5 30.1 10.8 6.7 38.2

141 Uganda 1996 C 3.0 7.1 44.9 29.8 9.9 6.4 37.4

142 Congo, Dem. Rep. of the .. .. .. .. .. .. .. .. ..

143 Zambia 1998 C 1.1 3.3 56.6 41.0 36.6 17.3 52.6

144 Côte d’Ivoire 1995 C 3.1 7.1 44.3 28.8 9.4 6.2 36.7

145 Senegal 1995 C 2.6 6.4 48.2 33.5 12.8 7.5 41.3

146 Angola .. .. .. .. .. .. .. .. ..

147 Benin .. .. .. .. .. .. .. .. ..

148 Eritrea .. .. .. .. .. .. .. .. ..

149 Gambia 1992 C 1.5 4.4 52.8 37.6 24.9 12.1 47.8

150 Guinea 1994 C 2.6 6.4 47.2 32.0 12.3 7.3 40.3

Survey based Inequality measures

on income (I) Share of income or consumption Richest Richest

or (%) 10% to 20% to

Survey consumption Poorest Poorest Richest Richest poorest poorest Gini

HDI rank year (C) a 10% 20% 20% 10% 10% b 20% b index c
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12 Inequality in
income or
consumption

151 Malawi .. .. .. .. .. .. .. .. ..

152 Rwanda 1983-85 C 4.2 9.7 39.1 24.2 5.8 4.0 28.9

153 Mali 1994 C 1.8 4.6 56.2 40.4 23.1 12.2 50.5

154 Central African Republic .. .. .. .. .. .. .. .. ..

155 Chad .. .. .. .. .. .. .. .. ..

156 Guinea-Bissau 1991 C 0.5 2.1 58.9 42.4 84.8 28.0 56.2

157 Mozambique 1996-97 C 2.5 6.5 46.5 31.7 12.5 7.2 39.6

158 Ethiopia 1995 C 3.0 7.1 47.7 33.7 11.4 6.7 40.0

159 Burkina Faso 1994 C 2.2 5.5 55.0 39.5 17.6 10.0 48.2

160 Burundi 1992 C 3.4 7.9 41.6 26.6 7.8 5.2 33.3

161 Niger 1995 C 0.8 2.6 53.3 35.4 46.0 20.7 50.5

162 Sierra Leone .. .. .. .. .. .. .. .. ..

Note: Because data come from surveys covering different years and using different methodologies, comparisons between countries must be made with caution.

a. The distribution of income is typically more unequal than the distribution of consumption, as poor people generally consume a greater proportion of their income than rich people do. 

b. Data show the ratio of the income or consumption share of the richest group to that of the poorest. Because of rounding, results may differ from ratios calculated using the income or consumption shares

in columns 3-6. 

c. The Gini index measures inequality over the entire distribution of income or consumption. A value of 0 represents perfect equality, and a value of 100 perfect inequality.

Source: Columns 1-6 and 9: World Bank 2001b; columns 7 and 8: calculated on the basis of income or consumption data from World Bank (2001b).

Survey based Inequality measures

on income (I) Share of income or consumption Richest Richest

or (%) 10% to 20% to

Survey consumption Poorest Poorest Richest Richest poorest poorest Gini

HDI rank year (C) a 10% 20% 20% 10% 10% b 20% b index c
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13 The structure
of trade

High human development

1 Norway 34 33 41 39 67 67 33 27 12 18 86 b

2 Australia 17 21 c 17 19 c 64 66 16 29 15 16 78 b

3 Canada 26 41 26 44 36 27 59 67 14 16 88 b

4 Sweden 29 38 30 44 16 12 83 83 18 31 111 b

5 Belgium 70 72 71 76 18 d 16 c, d 77 d 78 c, d .. .. ..

6 United States 11 13 c 10 11 c 22 13 74 83 34 36 116 b

7 Iceland 33 38 34 34 91 87 8 13 11 15 98 e

8 Netherlands 55 56 58 61 37 29 59 70 22 32 ..

9 Japan 10 9 11 10 3 3 96 94 28 32 197 b

10 Finland 24 29 23 37 17 14 83 85 12 31 115 e

11 Switzerland 36 36 c 36 40 c 6 8 94 92 18 28 ..

12 Luxembourg 109 97 113 113 .. .. .. .. .. .. ..

13 France 22 24 21 26 23 17 77 81 19 27 118

14 United Kingdom 27 27 24 26 19 14 79 83 25 34 100 b

15 Denmark 31 33 36 37 35 28 60 66 19 28 110 b

16 Austria 39 46 40 45 12 12 88 83 14 14 ..

17 Germany .. 28 .. 29 10 8 89 84 15 21 111

18 Ireland 52 74 57 88 26 11 70 85 40 49 98

19 New Zealand 27 30 c 28 31 c 75 66 23 33 5 16 109 b

20 Italy 20 24 20 26 11 10 88 89 11 12 134

21 Spain 20 28 16 28 24 20 75 78 11 13 126 b

22 Israel 45 45 35 36 13 7 87 93 19 31 128 b

23 Greece 28 25 19 19 46 49 54 50 3 10 101 e

24 Hong Kong, China (SAR) 126 128 134 133 4 4 95 95 7 3 102

25 Cyprus 57 49 52 44 45 48 55 52 4 9 82

26 Singapore 195 .. 202 .. 27 13 72 86 51 67 82

27 Korea, Rep. of 30 35 29 42 6 8 94 91 22 36 99

28 Portugal 40 40 c 33 31 c 19 13 80 87 6 8 ..

29 Slovenia .. 57 .. 53 .. 10 .. 90 .. 13 ..

30 Malta 99 94 c 85 88 c 4 3 c 96 97 44 56 ..

31 Barbados 52 55 49 50 55 44 43 55 13 15 89

32 Brunei Darussalam .. .. .. .. 100 89 c (.) 11 c .. .. 49

33 Czech Republic 43 65 45 64 .. 12 .. 88 .. 13 ..

34 Argentina 5 11 10 10 71 67 29 32 6 9 78

35 Slovakia 36 67 27 62 .. 14 .. 82 .. 8 ..

36 Hungary 29 55 31 53 35 13 63 85 .. 28 ..

37 Uruguay 18 20 24 18 61 62 39 38 2 4 121

38 Poland 21 32 28 26 36 21 59 77 11 10 115 b

39 Chile 31 27 35 29 87 81 c 11 17 c 5 .. 86

40 Bahrain 100 .. 122 .. 91 .. 9 .. .. .. ..

41 Costa Rica 41 47 35 54 66 32 27 68 12 62 133

42 Bahamas .. .. .. .. .. .. .. .. .. .. ..

43 Kuwait 58 37 45 47 94 80 6 20 6 2 57

44 Estonia .. 83 .. 77 .. 31 .. 69 .. 25 ..

45 United Arab Emirates 40 .. 65 .. 54 .. 46 .. (.) .. 27

46 Croatia .. 48 .. 41 .. 24 .. 76 .. 11 ..

47 Lithuania 61 50 52 40 .. 31 .. 67 .. 11 ..

48 Qatar .. .. .. .. 84 .. 16 .. .. .. 41

Medium human development

49 Trinidad and Tobago 29 44 45 50 73 63 27 37 5 3 51

50 Latvia 49 58 48 47 .. 43 .. 57 .. 11 ..

High-technology

Imports of goods Exports of goods Primary exports Manufactured exports exports Terms of
and services and services (as % of merchandise (as % of merchandise (as % of manufactured trade
(as % of GDP) (as % of GDP) exports) exports) exports) (1980 = 100) a

HDI rank 1990 1999 1990 1999 1990 1999 1990 1999 1990 1999 1998

. . . TO HAVE ACCESS TO THE RESOURCES NEEDED FOR A DECENT STANDARD OF LIVING . . .
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51 Mexico 20 32 19 31 56 15 43 85 7 32 30

52 Panama 34 41 38 33 78 83 21 17 14 13 94

53 Belarus 44 65 46 62 .. 21 .. 75 .. 6 ..

54 Belize 62 58 64 49 .. .. 15 13 .. 0 c ..

55 Russian Federation 18 28 18 46 .. 57 .. 25 .. 14 ..

56 Malaysia 72 97 75 122 46 19 54 80 49 64 53

57 Bulgaria 37 52 33 44 .. .. .. .. .. .. ..

58 Romania 26 34 17 30 26 21 73 78 5 6 ..

59 Libyan Arab Jamahiriya .. .. .. .. 95 .. 5 .. (.) .. 41

60 Macedonia, TFYR 36 56 26 41 .. 28 c .. 72 c .. 3 c ..

61 Venezuela 20 15 39 22 90 88 10 12 2 4 36

62 Colombia 15 19 21 18 74 69 25 31 2 7 80

63 Mauritius 72 69 65 64 34 25 66 75 1 1 102

64 Suriname 27 25 c 28 21 c 26 84 c 74 16 c .. 7 c 71

65 Lebanon 100 51 c 18 11 c .. .. .. .. .. .. 85

66 Thailand 42 45 34 57 36 23 63 74 24 40 71

67 Fiji 66 63 64 68 63 .. 36 .. 7 .. 78

68 Saudi Arabia 36 28 46 40 93 87 c 7 13 c (.) (.) c 30

69 Brazil 7 12 8 11 47 44 52 54 8 16 156

70 Philippines 33 50 28 51 31 7 38 41 23 60 102

71 Oman 31 .. 53 .. 94 82 5 17 15 13 58

72 Armenia 46 50 35 21 .. 34 .. 63 .. 6 ..

73 Peru 14 17 16 15 82 79 18 21 2 3 45

74 Ukraine 29 52 28 53 .. .. .. .. .. .. ..

75 Kazakhstan .. 40 .. 45 .. 74 .. 25 .. 11 ..

76 Georgia .. 46 .. 27 .. .. .. .. .. .. ..

77 Maldives 94 .. 36 .. .. .. .. .. .. .. ..

78 Jamaica 56 59 52 49 31 .. 69 .. 1 .. 84

79 Azerbaijan .. 51 .. 34 .. 87 c .. 13 c .. .. ..

80 Paraguay 39 37 33 23 .. 85 10 15 (.) 7 197

81 Sri Lanka 38 43 30 35 42 23 54 75 2 4 125

82 Turkey 18 27 13 23 32 20 68 78 4 9 ..

83 Turkmenistan .. 62 .. 42 .. .. .. .. .. .. ..

84 Ecuador 27 26 33 37 98 91 2 9 10 11 38

85 Albania 23 30 15 11 .. 32 c .. 68 c .. 3 c ..

86 Dominican Republic 44 39 34 30 .. .. .. .. .. .. 61

87 China 14 19 18 22 27 12 72 88 7 23 110

88 Jordan 93 62 62 44 .. 44 c 51 56 c 11 .. 136

89 Tunisia 51 44 44 42 31 20 69 80 4 4 83

90 Iran, Islamic Rep. of 24 16 22 21 .. .. .. .. .. .. 27

91 Cape Verde 44 50 13 23 .. .. .. .. .. .. ..

92 Kyrgyzstan 50 57 29 42 .. 40 .. 20 .. 19 ..

93 Guyana 80 107 63 99 .. .. .. .. .. .. 76

94 South Africa 19 23 24 25 30 f 44 f 22 f 55 f .. 7 f 103

95 El Salvador 31 37 19 25 62 50 38 50 9 12 135

96 Samoa (Western) 65 .. 31 .. .. .. 4 .. .. .. ..

97 Syrian Arab Republic 27 40 28 29 64 89 36 7 2 3 41

98 Moldova, Rep. of .. 65 .. 50 .. 73 .. 27 .. 8 ..

99 Uzbekistan 48 19 29 19 .. .. .. .. .. .. ..

100 Algeria 25 23 23 28 97 97 3 3 3 5 40

13 The structure
of trade

High-technology

Imports of goods Exports of goods Primary exports Manufactured exports exports Terms of
and services and services (as % of merchandise (as % of merchandise (as % of manufactured trade
(as % of GDP) (as % of GDP) exports) exports) exports) (1980 = 100) a

HDI rank 1990 1999 1990 1999 1990 1999 1990 1999 1990 1999 1998
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13 The structure
of trade

101 Viet Nam 33 .. 26 .. .. .. .. .. .. .. ..

102 Indonesia 24 27 25 35 65 43 35 54 3 13 48

103 Tajikistan .. 63 .. 68 .. .. .. .. .. .. ..

104 Bolivia 24 27 23 17 95 59 5 41 (.) 70 52

105 Egypt 33 24 20 16 57 58 42 37 2 4 45

106 Nicaragua 46 89 25 34 92 91 8 9 1 3 80

107 Honduras 40 57 36 43 91 68 9 32 1 2 101

108 Guatemala 25 27 21 19 76 66 24 34 21 13 120

109 Gabon 31 38 46 45 .. .. .. .. .. .. 37

110 Equatorial Guinea 70 86 32 102 .. .. .. .. .. .. ..

111 Namibia 68 64 52 53 .. .. .. .. .. .. ..

112 Morocco 32 34 26 30 48 .. 52 .. 6 .. 109

113 Swaziland 76 99 77 107 .. .. .. .. .. .. 72

114 Botswana 50 33 55 28 .. .. .. .. .. .. ..

115 India 10 15 7 12 28 22 c 71 76 c 6 7 c 157

116 Mongolia 42 55 c 21 50 c .. .. .. .. .. .. ..

117 Zimbabwe 23 46 23 45 68 73 31 27 1 3 120

118 Myanmar 5 1 c 3 (.) c .. .. .. .. .. .. 62

119 Ghana 26 50 17 34 .. 79 .. 20 .. 8 48

120 Lesotho 121 109 c 17 27 c .. .. .. .. .. .. 96

121 Cambodia 13 44 c 6 34 c .. .. .. .. .. .. ..

122 Papua New Guinea 49 42 41 45 89 91 c 10 9 c 31 .. ..

123 Kenya 31 31 26 24 71 77 29 23 7 6 110

124 Comoros 37 41 14 26 .. .. .. .. .. .. 35

125 Cameroon 17 25 20 24 91 .. 9 .. 10 .. 112

126 Congo 46 70 54 78 .. .. .. .. .. .. 48

Low human development

127 Pakistan 23 20 16 15 21 16 79 84 (.) 1 105

128 Togo 45 40 33 30 89 88 c 9 18 2 (.) 110

129 Nepal 21 30 11 23 .. .. 83 90 c (.) (.) c ..

130 Bhutan 32 42 28 33 .. .. .. .. .. .. ..

131 Lao People’s Dem. Rep. 25 49 c 11 37 c .. .. .. .. .. .. ..

132 Bangladesh 14 19 6 13 .. 9 c 77 91 c (.) (.) c 70

133 Yemen 27 45 16 39 .. 99 c .. 1 c .. .. ..

134 Haiti 29 28 16 12 15 .. 85 .. 15 .. 53

135 Madagascar 27 33 17 25 85 48 14 50 7 .. 116

136 Nigeria 29 42 43 37 .. 99 .. 1 .. 27 26

137 Djibouti .. .. .. .. 44 .. 8 .. 36 .. ..

138 Sudan .. .. .. .. .. .. .. 3 c .. 5 c 71

139 Mauritania 61 49 46 39 .. .. .. .. .. .. 139

140 Tanzania, U. Rep. of 37 28 13 13 .. 84 .. 16 .. 15 57

141 Uganda 19 23 7 11 .. 97 .. 3 .. 12 27

142 Congo, Dem. Rep. of the 29 .. 30 .. .. .. .. .. .. .. 66

143 Zambia 37 41 36 22 .. .. .. .. .. .. 62

144 Côte d’Ivoire 27 38 32 44 .. .. .. .. .. .. 84

145 Senegal 30 39 25 33 77 43 23 57 6 5 102

146 Angola 21 48 c 39 57 c 100 .. (.) .. .. .. 56

147 Benin 26 28 14 17 .. 97 c .. 3 c .. .. 117

148 Eritrea .. 79 .. 10 .. .. .. .. .. .. ..

149 Gambia 72 67 60 51 .. 94 c .. 5 c .. .. 51

150 Guinea 31 23 31 21 .. .. .. .. .. .. 73

High-technology

Imports of goods Exports of goods Primary exports Manufactured exports exports Terms of
and services and services (as % of merchandise (as % of merchandise (as % of manufactured trade
(as % of GDP) (as % of GDP) exports) exports) exports) (1980 = 100) a

HDI rank 1990 1999 1990 1999 1990 1999 1990 1999 1990 1999 1998
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13 The structure
of trade

151 Malawi 35 43 25 27 95 .. 5 .. 1 .. 86

152 Rwanda 14 21 6 6 .. .. .. .. .. .. 188

153 Mali 34 36 17 25 .. .. 2 .. 51 .. 94

154 Central African Republic 28 24 15 17 .. .. .. .. .. .. 47

155 Chad 29 30 13 17 .. .. .. .. .. .. 88

156 Guinea-Bissau 37 44 10 26 .. .. .. .. .. .. 71 e

157 Mozambique 36 38 8 12 .. .. .. .. .. .. 47

158 Ethiopia 12 29 8 14 .. .. .. .. .. .. ..

159 Burkina Faso 26 29 13 11 .. .. .. .. .. .. 182

160 Burundi 28 18 8 9 .. .. .. .. .. .. 55

161 Niger 22 22 15 16 .. 97 c .. 2 c .. .. 79

162 Sierra Leone 25 20 24 14 .. .. .. .. .. .. 82

Developing countries 26 27 26 29 38 24 60 75 .. .. ..

Least developed countries 22 28 13 18 .. .. .. .. .. .. ..

Arab States 40 30 40 34 81 .. 19 .. .. .. ..

East Asia and the Pacific 40 39 41 45 24 13 75 85 .. .. ..

Latin America and the Caribbean 12 18 14 16 66 49 34 51 .. .. ..

South Asia 15 17 11 15 24 .. 71 .. .. .. ..

Sub-Saharan Africa 26 31 27 29 .. 61 .. 39 .. .. ..

Eastern Europe and the CIS 25 39 25 44 .. 36 .. 55 .. .. ..

OECD 18 .. 17 .. 20 15 78 82 .. .. ..

High-income OECD 17 .. 17 .. 19 15 78 81 .. .. ..

High human development 19 .. 19 .. 20 15 78 82 .. .. ..

Medium human development 19 25 20 27 49 34 48 62 .. .. ..

Low human development 24 28 20 21 .. .. .. .. .. .. ..

High income 19 .. 18 .. 19 15 78 82 .. .. ..

Middle income 20 26 21 29 43 29 54 68 .. .. ..

Low income 20 26 17 24 .. .. .. .. .. .. ..

World 19 25 19 27 24 18 73 79 .. .. ..

a. The ratio of the export price index to the import price index measured relative to the base year 1980. A value of more than 100 implies that the price of exports has risen relative to the price of imports.

b. Data refer to 1999.

c. Data refer to 1998.

d. Data include Luxembourg.

e. Data refer to 1997.

f. Data refer to the South African Customs Union, which comprises Botswana, Lesotho, Namibia, South Africa and Swaziland.

Source: Columns 1-4, 7 and 8: World Bank 2001b; aggregates calculated for the Human Development Report Office by the World Bank; columns 5 and 6: calculated on the basis of data on merchandise

trade and exports of food, agricultural raw materials, fuels, ores and metals from World Bank (2001b); aggregates calculated for the Human Development Report Office by the World Bank; columns 9 and
10: calculated on the basis of data on high-technology exports from UN (2001a) and data on manufactured and merchandise exports from World Bank (2001b); column 11: calculated on the basis of data

on terms of trade from World Bank (2001b). 

High-technology

Imports of goods Exports of goods Primary exports Manufactured exports exports Terms of
and services and services (as % of merchandise (as % of merchandise (as % of manufactured trade
(as % of GDP) (as % of GDP) exports) exports) exports) (1980 = 100) a

HDI rank 1990 1999 1990 1999 1990 1999 1990 1999 1990 1999 1998
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1 Norway 1,370 1.17 0.91 269 298 43 33 0.13 0.11

2 Australia 982 0.34 0.26 50 50 18 17 0.02 0.02

3 Canada 1,699 0.44 0.28 78 55 28 18 0.05 0.02

4 Sweden 1,630 0.91 0.70 215 190 38 25 0.06 0.03

5 Belgium 760 0.46 0.30 98 77 40 22 0.03 0.03

6 United States 9,145 0.21 0.10 55 33 18 16 0.05 0.04

8 Netherlands 3,134 0.92 0.79 183 203 32 20 0.09 0.07

9 Japan 15,323 0.31 0.35 84 106 18 17 (.) 0.01

10 Finland 416 0.65 0.33 142 84 37 25 0.03 (.)

11 Switzerland 969 0.32 0.35 124 140 41 27 0.05 ..

12 Luxembourg 119 0.21 0.66 73 281 31 25 (.) 0.03

13 France 5,637 0.60 0.39 134 99 28 16 0.02 ..

14 United Kingdom 3,401 0.27 0.23 55 57 31 21 0.03 0.03

15 Denmark 1,733 0.94 1.01 248 331 39 32 0.02 0.02

16 Austria 527 0.25 0.26 57 67 26 14 0.02 0.04

17 Germany 5,515 0.42 0.26 112 69 26 20 0.05 0.05

18 Ireland 245 0.16 0.31 18 66 36 37 0.07 0.01

19 New Zealand 134 0.23 0.27 29 36 19 24 0.03 0.03

20 Italy 1,806 0.31 0.15 58 33 39 22 (.) (.)

21 Spain 1,363 0.20 0.23 24 35 19 11 0.01 ..

23 Greece 194 .. 0.15 .. 19 .. 2 .. ..

28 Portugal 276 0.24 0.26 19 28 70 45 (.) ..

DAC d 56,378 T 0.34 0.24 77 66 26 19 0.03 0.03

Note: DAC is the Development Assistance Committee of the Organisation for Economic Co-operation and Development (OECD). Greece joined DAC in December 1999.

a. Some non-DAC countries and areas also provide ODA. According to OECD, Development Assistance Committee (2001c), net ODA disbursed in 1999 by the Czech Republic, Estonia, the Republic of Korea,

Kuwait, Poland, Saudi Arabia, Turkey and the United Arab Emirates totalled $777 million. China also provides aid but does not disclose the amount.

b. Including imputed multilateral flows that make allowance for contributions through multilateral organizations. These are calculated using the geographic distribution of disbursements for the year of reference. 

c. Does not include disbursements from non-governmental organizations (NGOs) that originate from official sources and are already included in ODA.

d. Aggregates are from OECD, Development Assistance Committee (2001a and 2001c).

Source: Columns 1-7: OECD, Development Assistance Committee 2001c; columns 8 and 9: OECD, Development Assistance Committee 2001a.

14 Flows of 
aid from 
DAC member
countries

Net official development

assistance (ODA) disbursed ODA per capita ODA to least

Total of donor country developed countries Net grants by NGOs

(US$ millions) a As % of GNP (1998 US$) (as % of total) b (as % of GNP) c

HDI rank 1999 1990 1999 1990 1999 1990 1999 1990 1999
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15 Flows of aid,
private capital
and debt

High human development

22 Israel 905.7 d 148.3 d .. 0.9 d 0.3 2.3 .. .. .. .. .. ..

24 Hong Kong, China (SAR) 3.7 d 0.6 d .. (.) d .. .. .. .. .. .. .. ..

25 Cyprus 49.9 d 65.6 d .. 0.6 d 2.3 0.7 .. .. .. .. .. ..

26 Singapore -1.1 d -0.3 d .. (.) d 15.2 8.2 .. .. .. .. .. ..

27 Korea, Rep. of -55.2 -1.2 (.) (.) 0.3 2.3 0.1 -0.7 3.3 10.6 10.8 24.6

29 Slovenia 31.0 15.6 .. 0.2 .. 0.9 .. .. .. .. .. ..

30 Malta 25.1 66.2 0.2 .. 2.0 0.0 e 0.0 9.9 e 2.0 16.2 e 2.0 17.9

31 Barbados -2.1 -7.9 0.2 -0.1 0.6 0.7 -0.8 -1.2 8.2 3.9 15.1 6.8

32 Brunei Darussalam 1.4 d 4.4 d .. .. .. .. .. .. .. .. .. ..

33 Czech Republic 318.1 d 30.9 d (.) d 0.6 d 0.6 9.6 1.9 -0.5 3.0 6.8 .. 10.3

34 Argentina 91.3 2.5 0.1 (.) 1.3 8.5 -1.4 3.0 4.4 9.1 37.0 75.9

35 Slovakia 318.3 d 59.0 d (.) d 1.6 d 0.0 1.8 1.8 -0.4 2.1 8.7 .. 13.9

36 Hungary 247.6 d 24.6 d 0.2 d 0.5 d 0.0 4.0 -0.9 6.2 12.8 15.5 34.3 26.6

37 Uruguay 21.7 6.5 0.6 0.1 0.0 1.1 -2.1 -0.8 10.6 5.1 40.8 25.0

38 Poland 983.8 d 25.5 d 2.2 d 0.6 d 0.1 4.7 (.) 2.1 1.6 5.4 4.9 20.4

39 Chile 69.1 4.6 0.3 0.1 1.9 13.7 5.0 3.9 9.1 7.7 25.9 25.4

40 Bahrain 4.0 6.0 3.4 .. .. .. .. .. .. .. .. ..

41 Costa Rica -9.8 -2.7 3.2 -0.1 2.3 4.4 -2.0 1.7 7.0 3.6 23.9 6.4

42 Bahamas 11.6 d 38.8 d .. .. -0.6 .. .. .. .. .. .. ..

43 Kuwait 7.2 d 3.8 d .. (.) d .. 0.2 .. .. .. .. .. ..

44 Estonia 82.7 d 57.3 d .. 1.6 d 0.0 5.8 .. 5.0 .. 10.3 .. 13.2

45 United Arab Emirates 4.2 d 1.5 d .. .. .. .. .. .. .. .. .. ..

46 Croatia 48.2 10.8 .. 0.2 .. 6.9 .. 4.8 .. 8.4 .. 19.4

47 Lithuania 128.9 d 34.9 d .. 1.2 d 0.0 4.6 .. 6.2 .. 2.6 .. 6.3

48 Qatar 4.9 d 8.7 d .. .. .. .. .. .. .. .. .. ..

Medium human development

49 Trinidad and Tobago 26.2 20.3 0.4 0.4 2.2 9.2 -3.5 1.2 8.9 6.6 19.3 13.1

50 Latvia 96.4 d 39.7 d .. 1.5 d 0.0 5.6 .. -0.7 .. 7.4 .. 15.0

51 Mexico 34.5 0.4 0.1 (.) 1.0 2.4 2.1 3.1 4.3 8.3 20.7 25.1

52 Panama 13.6 4.8 1.9 0.1 2.5 0.2 -0.1 6.9 6.5 7.8 6.2 8.8

53 Belarus 24.0 d 2.4 d .. 0.1 d 0.0 0.8 .. 0.6 .. 0.8 .. 3.2

54 Belize 46.0 186.3 7.5 6.3 4.2 0.5 1.4 1.7 5.0 5.9 7.5 11.2

55 Russian Federation 1,816.3 d 12.4 d (.) d 0.5 d 0.0 0.8 1.0 0.1 2.0 2.9 .. 13.5

56 Malaysia 142.6 6.3 1.1 0.2 5.3 2.0 -3.6 2.1 9.8 5.9 12.6 4.8

57 Bulgaria 264.8 d 32.3 d 0.1 d 2.1 d (.) 6.5 -0.3 2.5 6.6 9.3 19.4 19.1

58 Romania 373.4 d 16.6 d 0.6 d 1.1 d 0.0 3.1 (.) -1.0 (.) 9.2 0.3 31.3

59 Libyan Arab Jamahiriya 7.3 1.3 .. .. .. .. .. .. .. .. .. ..

60 Macedonia, TFYR 273.0 135.1 .. 7.9 .. 0.9 .. 0.6 .. 13.3 .. 29.9

61 Venezuela 43.5 1.8 0.2 (.) 0.9 3.1 -1.2 -0.1 10.3 5.5 23.2 23.2

62 Colombia 301.3 7.3 0.2 0.3 1.2 1.3 -0.4 2.9 9.7 7.6 40.9 42.9

63 Mauritius 41.5 35.3 3.4 1.0 1.6 1.2 1.7 1.2 5.9 6.2 8.8 9.7

64 Suriname 36.0 87.0 19.4 .. .. .. .. .. .. .. .. ..

65 Lebanon 193.9 45.4 9.1 .. 0.2 1.2 e 0.2 8.9 e 3.5 3.1 e 3.3 9.6 e

66 Thailand 1,003.3 16.7 0.9 0.8 2.9 5.0 2.3 -3.0 6.2 13.2 16.9 22.0

67 Fiji 34.2 42.7 3.6 1.9 6.7 -1.9 -1.1 -0.4 7.7 2.2 12.0 3.5

68 Saudi Arabia 28.8 1.4 (.) (.) .. .. .. .. .. .. .. ..

69 Brazil 183.6 1.1 (.) (.) 0.2 4.3 -0.1 -1.3 1.8 9.0 22.2 110.9

70 Philippines 690.3 9.3 2.9 0.9 1.2 0.7 0.2 5.7 8.1 8.8 27.0 14.3

71 Oman 39.9 17.0 0.6 .. 1.3 0.7 e -3.8 -2.1 e 7.0 4.2 e 12.3 9.7
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72 Armenia 208.5 54.7 .. 11.3 0.0 6.6 .. 0.0 .. 3.2 .. 11.9

73 Peru 452.2 17.9 1.5 0.9 0.2 3.8 0.1 2.3 1.8 5.7 10.8 32.7

74 Ukraine 479.9 d 9.6 d 0.3 d 1.2 d 0.0 1.3 .. -0.3 .. 7.2 .. 16.3

75 Kazakhstan 161.0 10.8 .. 1.0 0.0 10.0 .. -0.7 .. 8.6 .. 19.4

76 Georgia 238.6 43.8 .. 8.7 .. 3.0 .. 0.2 .. 3.9 .. 11.4

77 Maldives 30.7 113.9 14.5 .. 4.1 3.1 e 0.8 2.9 e 6.0 4.3 e 4.8 3.9

78 Jamaica -22.6 -8.7 6.4 -0.3 3.3 7.6 -1.1 -1.4 15.6 10.6 26.9 17.4

79 Azerbaijan 162.0 20.3 .. 4.0 0.0 12.7 .. 2.1 .. 2.1 .. 6.5

80 Paraguay 77.6 14.5 1.1 1.0 1.4 0.9 -0.2 0.5 6.2 3.0 12.2 6.6

81 Sri Lanka 251.4 13.2 9.1 1.6 0.5 1.1 0.1 -0.4 4.8 3.3 13.7 7.9

82 Turkey -9.7 -0.2 0.8 (.) 0.5 0.4 0.7 4.2 4.9 7.4 29.4 26.2

83 Turkmenistan 20.9 4.4 .. 0.7 .. 2.5 .. -4.2 .. 14.5 .. 31.1

84 Ecuador 145.6 11.7 1.5 0.8 1.2 3.6 0.5 1.3 10.1 8.7 32.5 25.7

85 Albania 479.7 142.1 0.5 13.0 0.0 1.1 1.5 -0.1 0.1 1.0 0.9 3.7

86 Dominican Republic 194.7 23.2 1.4 1.1 1.9 7.7 (.) 0.4 3.3 2.2 10.4 3.9

87 China 2,323.8 1.9 0.6 0.2 1.0 3.9 1.3 0.2 2.0 2.1 11.7 9.0

88 Jordan 430.0 90.7 22.1 5.3 0.9 2.0 5.4 -0.6 15.5 8.0 20.3 11.8

89 Tunisia 244.5 25.9 3.2 1.2 0.6 1.7 -1.6 1.9 11.6 7.3 24.5 15.9

90 Iran, Islamic Rep. of 161.4 2.6 0.1 0.1 -0.3 0.1 (.) -1.3 0.5 4.2 3.2 22.6

91 Cape Verde 136.4 318.8 31.8 23.5 0.0 2.6 (.) 0.1 1.7 3.8 4.8 10.6

92 Kyrgyzstan 266.6 54.8 .. 21.3 .. 2.8 .. -4.1 .. 9.4 .. 21.8

93 Guyana 26.6 31.1 42.6 3.9 0.0 7.1 -4.1 -0.8 74.5 15.5 .. 19.5 e

94 South Africa 539.3 12.8 .. 0.4 -0.1 1.0 .. 2.4 .. 3.7 .. 13.9

95 El Salvador 182.7 29.7 7.2 1.5 (.) 1.9 0.1 1.0 4.3 2.8 15.3 7.6

96 Samoa (Western) 22.9 136.1 32.6 13.0 4.8 1.1 0.0 0.0 3.8 3.7 5.8 5.1

97 Syrian Arab Republic 228.2 14.5 5.6 1.2 0.6 0.5 -0.4 (.) 10.3 1.9 23.2 6.4

98 Moldova, Rep. of 102.1 23.8 .. 8.8 0.0 2.9 .. -1.9 .. 15.1 .. 24.9

99 Uzbekistan 133.9 5.5 .. 0.8 .. 0.6 .. 3.1 .. 3.1 .. 17.6

100 Algeria 88.9 3.0 0.4 0.2 0.0 (.) -0.7 -3.1 14.2 11.1 63.4 37.8

101 Viet Nam 1,420.6 18.3 2.9 5.0 0.2 5.6 0.0 -2.7 2.7 4.9 8.9 9.8

102 Indonesia 2,206.3 10.7 1.5 1.5 1.0 -1.9 1.9 -4.0 8.7 12.5 33.3 30.3

103 Tajikistan 122.0 19.6 .. 6.5 .. 1.3 .. -0.8 .. 2.6 .. 6.5

104 Bolivia 568.6 69.9 11.2 6.8 0.6 12.2 -0.5 0.0 7.9 5.9 38.6 32.0

105 Egypt 1,579.1 25.2 12.6 1.8 1.7 1.2 -0.1 0.6 7.1 1.9 22.3 9.0

106 Nicaragua 674.7 137.2 32.9 29.8 0.0 13.2 2.0 3.6 1.6 8.3 3.9 16.1

107 Honduras 816.9 129.3 14.7 15.2 1.4 4.3 1.0 0.4 12.8 6.8 35.3 13.5

108 Guatemala 292.9 26.4 2.6 1.6 0.6 0.8 -0.1 -0.3 2.8 2.3 12.6 10.3

109 Gabon 47.6 39.3 2.2 1.1 1.2 4.6 0.5 0.2 3.0 12.4 6.4 19.3

110 Equatorial Guinea 20.2 45.6 46.0 2.9 8.3 17.3 0.0 0.0 3.9 0.7 12.1 0.8

111 Namibia 177.6 104.4 5.2 5.8 .. .. .. .. .. .. .. ..

112 Morocco 678.0 24.0 4.1 1.9 0.6 (.) 0.7 -0.3 6.9 8.9 21.5 24.4

113 Swaziland 28.9 28.4 6.3 2.4 3.5 2.7 -0.2 0.0 5.5 2.5 5.7 2.6

114 Botswana 60.9 38.3 3.9 1.0 2.5 0.6 -0.5 (.) 2.8 1.4 4.4 2.4

115 India 1,484.4 1.5 0.4 0.3 0.1 0.5 0.5 -0.1 2.6 2.3 32.7 15.0

116 Mongolia 218.6 91.9 .. 23.9 .. 3.3 .. -0.3 .. 2.9 .. 4.8

117 Zimbabwe 244.2 20.5 3.9 4.4 -0.1 1.1 1.1 0.2 5.4 11.6 23.1 25.3

118 Myanmar 73.2 1.6 .. .. .. .. .. .. .. .. 9.0 7.9

119 Ghana 607.5 32.3 9.6 7.8 0.3 0.2 -0.3 -0.4 6.3 6.7 36.9 19.9

120 Lesotho 31.1 14.8 22.8 3.6 2.7 18.7 (.) 0.5 3.7 5.8 4.2 9.4
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121 Cambodia 278.9 23.7 3.7 8.9 0.0 4.0 0.0 -0.1 2.7 1.1 .. 2.9

122 Papua New Guinea 215.7 45.8 12.8 6.0 4.8 8.3 1.5 5.7 17.2 5.9 37.2 9.6

123 Kenya 308.0 10.5 13.9 2.9 0.7 0.1 0.8 -0.6 9.3 6.7 35.4 26.7

124 Comoros 21.5 39.4 18.1 11.1 -0.4 0.5 0.0 0.0 0.4 4.0 2.3 16.1

125 Cameroon 433.8 29.5 4.0 4.7 -1.0 0.4 -0.1 -0.6 4.7 6.0 22.5 24.3

126 Congo 140.3 49.1 7.8 6.3 0.0 0.2 -3.6 0.0 19.0 1.1 35.3 1.4

Low human development 

127 Pakistan 732.0 5.4 2.8 1.3 0.6 0.9 -0.2 -1.0 4.8 5.2 23.0 30.5

128 Togo 71.3 15.6 16.0 5.1 0.0 2.1 (.) 0.0 5.3 2.8 11.9 7.7

129 Nepal 343.7 14.7 11.7 6.9 0.2 0.1 -0.4 -0.3 1.9 2.1 13.4 7.9

130 Bhutan 66.6 85.2 16.5 15.1 0.0 0.0 -0.9 0.0 1.8 1.6 5.5 4.8

131 Lao People’s Dem. Rep. 293.8 57.7 17.3 20.5 0.7 5.5 0.0 0.0 1.1 2.6 8.7 7.7

132 Bangladesh 1,203.1 9.4 7.0 2.6 (.) 0.4 0.2 (.) 2.6 1.7 28.4 10.1

133 Yemen 456.4 26.8 8.7 6.7 -2.8 -2.2 3.5 0.0 3.6 2.3 5.6 4.0

134 Haiti 262.8 33.7 5.6 6.1 0.3 0.7 0.0 0.0 1.1 1.4 10.1 10.0

135 Madagascar 358.2 23.8 12.9 9.6 0.7 1.6 -0.5 -0.2 7.2 4.5 45.5 17.1

136 Nigeria 151.6 1.2 0.9 0.4 2.1 2.9 -0.4 -0.4 11.7 2.6 22.6 6.0

137 Djibouti 75.0 115.8 45.6 .. 0.0 1.2 e -0.1 0.0 e 3.5 1.0 e .. ..

138 Sudan 242.9 8.4 6.2 2.5 0.0 3.8 0.0 0.0 0.4 0.6 7.5 6.5

139 Mauritania 218.5 84.1 23.3 22.8 0.7 0.2 -0.1 -0.2 14.3 11.0 29.9 28.4

140 Tanzania, U. Rep. of 989.6 30.1 27.5 11.3 0.0 2.1 0.1 -0.1 4.2 2.2 32.9 15.6

141 Uganda 589.8 27.5 15.5 9.2 0.0 3.5 0.4 (.) 3.4 2.9 58.9 23.7

142 Congo, Dem. Rep. of the 132.3 2.7 9.6 .. -0.1 (.) e -0.1 0.0 e 3.7 0.3 e 13.5 1.2 e

143 Zambia 623.4 63.1 14.6 19.8 6.2 5.2 -0.3 -0.4 6.2 13.9 14.9 46.6

144 Côte d’Ivoire 447.0 28.8 6.4 4.0 0.4 3.1 0.1 -2.5 11.7 12.9 35.4 26.2

145 Senegal 534.3 57.5 14.4 11.2 1.0 1.3 -0.3 -0.1 5.7 5.0 20.0 16.1

146 Angola 387.5 31.4 2.6 4.5 -3.3 28.9 5.6 -1.2 3.2 13.4 8.1 21.1

147 Benin 210.8 34.5 14.5 8.9 0.1 1.3 (.) 0.0 2.1 3.0 8.2 10.9

148 Eritrea 148.5 37.2 .. 23.0 .. 0.0 .. 0.0 .. 0.6 .. 1.9

149 Gambia 33.1 26.5 31.3 8.4 0.0 3.6 -2.4 0.0 11.9 5.4 22.2 8.5

150 Guinea 237.6 32.8 10.4 6.8 0.6 1.8 -0.7 (.) 6.0 3.8 20.0 16.1

151 Malawi 445.8 41.3 27.9 24.6 0.0 3.3 0.1 (.) 7.4 3.8 29.3 11.4

152 Rwanda 372.9 44.9 11.3 19.1 0.3 0.1 -0.1 0.0 0.8 1.6 14.0 29.6

153 Mali 354.0 33.4 19.9 13.8 -0.3 0.7 (.) 0.0 2.8 4.1 12.3 14.3

154 Central African Republic 117.2 33.1 16.8 11.1 0.1 1.2 (.) (.) 2.0 1.8 13.2 12.1

155 Chad 187.8 25.1 18.0 12.3 0.0 1.0 (.) -0.1 0.7 2.1 4.4 10.3

156 Guinea-Bissau 52.4 44.2 52.7 24.0 0.8 1.4 (.) 0.0 3.4 4.4 31.0 16.4

157 Mozambique 118.4 6.8 39.9 3.0 0.4 9.7 1.0 -0.3 3.1 3.1 26.2 20.0

158 Ethiopia 633.4 10.1 14.8 9.8 0.2 1.4 -0.8 -0.2 3.4 2.5 34.9 16.8

159 Burkina Faso 398.1 36.2 12.0 15.4 0.0 0.4 (.) 0.0 1.2 2.4 6.8 15.7

160 Burundi 74.2 11.1 23.3 10.4 0.1 (.) -0.5 (.) 3.7 4.0 43.4 45.6

161 Niger 187.1 17.8 16.0 9.3 (.) 0.7 0.4 -1.1 4.0 2.5 17.4 16.8

162 Sierra Leone 73.5 14.9 6.8 11.0 3.6 0.1 0.4 0.0 2.4 3.2 10.1 29.9
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Developing countries 33,025.9 T 7.2 1.4 0.6 0.9 2.9 0.4 0.4 4.0 5.8 18.7 22.3

Least developed countries 10,574.7 T 17.8 11.6 7.0 (.) 3.0 0.5 -0.1 2.7 2.8 15.5 13.0

Arab States 4,313.2 T 18.3 .. .. 0.7 0.3 -0.1 0.3 5.5 3.6 14.7 11.4

East Asia and the Pacific 8,873.2 T 4.9 0.8 0.5 1.6 3.0 0.7 -0.2 3.8 5.2 15.7 15.8

Latin America and the Caribbean 4,539.0 T 9.2 0.4 0.2 0.7 4.5 0.3 1.1 4.0 8.1 23.6 41.6

South Asia 4,273.3 T 3.1 1.1 0.6 (.) 0.5 0.4 -0.3 2.6 2.8 20.0 16.6

Sub-Saharan Africa 10,986.9 T 18.3 .. .. 0.3 2.4 0.2 0.8 3.9 4.6 19.7 14.3

Eastern Europe and the CIS 7,381.7 T 18.6 .. .. (.) 2.9 .. 0.9 1.8 5.1 .. 16.5

OECD .. .. .. .. .. .. .. .. .. .. .. ..

High-income OECD .. .. .. .. .. .. .. .. .. .. .. ..

High human development .. .. .. .. .. .. .. .. .. .. .. ..

Medium human development 26,223.7 T 6.6 0.9 0.5 0.6 2.4 0.6 0.4 3.4 5.5 18.9 20.4

Low human development 11,824.7 T 14.5 8.1 4.6 0.4 2.5 .. -0.4 5.0 3.9 20.6 15.3

High income .. .. .. .. .. .. .. .. .. .. .. ..

Middle income 18,692.7 T 7.2 0.7 0.3 0.6 3.3 0.5 0.8 3.6 6.3 16.9 21.8

Low income 21,627.3 T 9.2 3.0 2.1 0.3 1.0 .. -0.8 3.7 4.6 26.6 18.8

World 41,338.4 T 8.3 .. .. .. .. .. .. .. .. .. ..

Note: This table presents data for countries included in Parts I and II of DAC’s list of aid recipients (OECD, Development Assistance Committee 2001d). The denominator conventionally used when compar-

ing official development assistance and total debt service with the size of the economy is GNP, not GDP (see the definitions of statistical terms). GDP is used here, however, to allow comparability through-

out the table. With few exceptions, the denominators produce similar results.

a. ODA receipts are total net ODA flows from DAC countries, multilateral organizations and Arab states. A negative value indicates that the repayment of ODA loans exceeds the amount of ODA received.

b. A negative value indicates that the capital flowing out of the country exceeds that flowing in.

c. Other private flows combine non-debt-creating portfolio equity investment flows, portfolio debt flows and bank and trade-related lending. See the definitions of statistical terms.

d. Data refer to net official aid. See the definitions of statistical terms.

e. Data refer to 1998.

Source: Column 1: OECD, Development Assistance Committee 2001b; column 2: calculated on the basis of data on ODA from OECD, Development Assistance Committee (2001b) and data on population

from World Bank (2001b); columns 3 and 4: calculated on the basis of data on ODA from OECD, Development Assistance Committee (2001b) and data on GDP from World Bank (2001b); columns 5 and
6: calculated on the basis of data on foreign direct investment and GDP from World Bank (2001b); aggregates calculated for the Human Development Report Office by the World Bank; columns 7 and 8:
calculated on the basis of data on portfolio investment (bonds and equity), bank and trade-related lending and GDP from World Bank (2001b); aggregates calculated for the Human Development Report

Office by the World Bank; columns 9 and 10: calculated on the basis of data on total debt service and GDP from World Bank (2001b); aggregates calculated for the Human Development Report Office by

the World Bank; columns 11 and 12: World Bank 2001b; aggregates calculated for the Human Development Report Office by the World Bank.
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High human development

1 Norway 6.5 7.7 d 6.5 7.4 2.9 2.2 .. ..

2 Australia 5.1 5.5 d 5.3 5.9 2.2 1.9 .. ..

3 Canada 6.7 6.9 d, e 6.8 6.3 f 2.0 1.3 .. ..

4 Sweden 7.3 8.3 d 7.6 6.7 2.6 2.1 .. ..

5 Belgium 5.1 g 3.1 d, h 6.6 7.9 2.4 1.4 .. ..

6 United States 5.0 5.4 d, e 4.9 5.8 f 5.3 3.0 .. ..

7 Iceland 4.8 5.4 d 6.9 7.2 f 0.0 0.0 .. ..

8 Netherlands 6.9 5.1 d 5.8 6.0 2.6 1.8 .. ..

9 Japan .. 3.6 d, e 4.7 5.9 1.0 1.0 .. ..

10 Finland 5.5 7.5 d 6.4 5.2 1.6 1.2 .. ..

11 Switzerland 4.7 5.4 d 5.7 7.6 1.8 1.1 .. ..

12 Luxembourg 4.1 4.0 d 5.8 5.4 0.9 0.8 .. ..

13 France 5.5 6.0 d 6.5 7.3 3.6 2.7 .. ..

14 United Kingdom 4.8 5.3 d 5.0 5.9 f 4.0 2.5 .. ..

15 Denmark 7.2 8.1 d 7.0 6.7 f 2.1 1.6 .. ..

16 Austria 5.9 5.4 d 5.2 5.8 1.0 0.9 .. ..

17 Germany .. 4.8 d .. 7.9 f 2.8 i 1.5 .. ..

18 Ireland 6.7 6.0 d 4.7 4.5 f 1.3 0.8 .. ..

19 New Zealand 5.4 7.3 d 5.8 6.2 1.8 1.1 .. ..

20 Italy 5.0 4.9 d 6.3 5.6 f 2.1 2.0 .. ..

21 Spain 3.7 5.0 d 5.2 5.4 1.8 1.3 .. ..

22 Israel 6.7 7.6 d, e 3.8 6.0 12.3 8.1 .. ..

23 Greece 2.2 3.1 d 3.4 4.7 4.7 4.9 .. ..

24 Hong Kong, China (SAR) 2.5 2.9 1.6 .. .. .. .. ..

25 Cyprus 3.6 j 4.5 j .. .. 5.0 3.4 .. ..

26 Singapore 3.9 3.0 1.0 1.2 4.8 5.3 .. ..

27 Korea, Rep. of 3.8 3.7 d 2.1 2.3 3.7 2.8 3.3 10.6

28 Portugal 3.8 g 5.8 d 4.1 5.2 2.7 2.2 .. ..

29 Slovenia .. 5.7 .. 6.6 .. 1.4 .. ..

30 Malta 3.4 5.1 .. .. 0.9 0.8 2.0 16.2 k

31 Barbados 6.2 e 7.2 e 5.0 4.5 .. .. 8.2 3.9

32 Brunei Darussalam .. .. 1.6 .. 6.7 l 7.6 k .. ..

33 Czech Republic .. 5.1 d 4.8 6.7 .. 2.0 3.0 6.8

34 Argentina 1.4 g 3.5 4.2 4.9 1.3 1.5 4.4 9.1

35 Slovakia .. 4.7 5.0 5.7 .. 1.7 2.1 8.7

36 Hungary 5.6 4.6 d .. 5.2 2.5 1.4 12.8 15.5

37 Uruguay 3.2 3.3 1.9 1.9 2.1 1.2 k 10.6 5.1

38 Poland 4.6 7.5 d .. 4.7 2.7 2.0 1.6 5.4

39 Chile 3.3 3.6 2.2 2.7 3.6 3.1 9.1 7.7

40 Bahrain 5.2 4.4 .. 2.6 5.1 5.0 k .. ..

41 Costa Rica 4.5 5.4 5.3 5.2 0.4 .. 7.0 3.6

42 Bahamas 4.0 .. 2.8 2.5 .. .. .. ..

43 Kuwait 4.8 5.0 4.0 .. 48.5 8.3 .. ..

44 Estonia .. 7.2 1.9 .. .. 1.4 .. 10.3

45 United Arab Emirates 2.1 1.7 0.8 0.8 4.7 3.2 .. ..

46 Croatia .. 5.3 9.5 .. .. 4.2 .. 8.4

47 Lithuania 5.3 e 5.9 3.0 4.8 .. 1.0 .. 2.6

48 Qatar 4.7 3.4 e .. .. .. .. .. ..

Medium human development

49 Trinidad and Tobago 6.3 4.4 e 2.5 2.5 .. .. 8.9 6.6

50 Latvia 3.4 6.5 2.7 4.2 .. 0.9 .. 7.4

16 Priorities 
in public
spending

Public expenditure Public expenditure

on education on health Military expenditure Total debt service

(as % of GNP) (as % of GDP) (as % of GDP) a (as % of GDP) b
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16 Priorities 
in public
spending

51 Mexico 3.5 4.9 d 2.1 .. 0.5 0.6 4.3 8.3

52 Panama 4.8 5.1 4.6 4.9 1.4 1.4 m 6.5 7.8

53 Belarus 5.0 5.9 2.5 4.9 .. 1.3 .. 0.8

54 Belize 4.7 5.0 2.2 2.2 1.2 1.5 m 5.0 5.9

55 Russian Federation 3.4 3.5 d 2.5 .. 12.3 n 3.8 2.0 2.9

56 Malaysia 6.9 4.9 1.5 1.4 2.6 2.3 9.8 5.9

57 Bulgaria 5.4 3.2 4.1 3.8 4.5 2.8 6.6 9.3

58 Romania 2.2 3.6 2.8 .. 3.5 1.6 (.) 9.2

59 Libyan Arab Jamahiriya 9.6 .. .. .. .. .. .. ..

60 Macedonia, TFYR .. 5.1 9.2 5.5 .. 2.5 .. 13.3

61 Venezuela 5.0 5.2 e 2.4 2.6 2.0 1.4 10.3 5.5

62 Colombia .. 4.1 g 1.2 5.2 2.6 2.5 9.7 7.6

63 Mauritius 3.3 4.6 .. 1.8 0.3 0.2 5.9 6.2

64 Suriname 10.2 3.5 e 3.5 .. .. .. .. ..

65 Lebanon .. 2.5 g .. 2.2 5.0 3.6 3.5 3.1 k

66 Thailand 3.4 4.8 1.0 1.9 2.2 1.8 6.2 13.2

67 Fiji 6.0 .. 2.0 2.9 2.2 1.6 7.7 2.2

68 Saudi Arabia 7.4 7.5 .. .. 12.8 13.2 .. ..

69 Brazil 4.7 5.1 3.0 2.9 1.9 1.3 1.8 9.0

70 Philippines 2.1 3.4 1.5 1.7 1.4 1.2 8.1 8.8

71 Oman 4.1 4.5 2.0 2.9 18.3 10.1 7.0 4.2 k

72 Armenia .. 2.0 .. 3.1 .. 3.6 .. 3.2

73 Peru 3.6 2.9 1.3 2.4 2.4 .. 1.8 5.7

74 Ukraine 5.3 5.6 3.0 3.6 .. 3.1 .. 7.2

75 Kazakhstan 3.4 4.4 3.2 3.5 .. 0.9 .. 8.6

76 Georgia .. 5.2 e 3.0 0.5 .. 1.2 .. 3.9

77 Maldives 5.2 6.4 4.9 5.1 .. .. 6.0 4.3 k

78 Jamaica 4.9 7.5 2.6 3.2 .. .. 15.6 10.6

79 Azerbaijan 5.8 3.0 2.6 .. .. 2.6 .. 2.1

80 Paraguay 1.1 g 4.0 g 0.7 1.7 1.2 1.1 6.2 3.0

81 Sri Lanka 2.7 3.4 1.5 1.4 2.1 3.6 4.8 3.3

82 Turkey 1.2 o 2.2 d 2.2 .. 3.5 5.0 4.9 7.4

83 Turkmenistan 4.1 .. 3.9 4.1 .. 3.4 .. 14.5

84 Ecuador 3.5 3.5 1.5 1.7 1.9 .. 10.1 8.7

85 Albania .. .. 3.3 3.5 .. 1.4 0.1 1.0

86 Dominican Republic 1.3 2.3 1.6 1.9 .. .. 3.3 2.2

87 China 2.3 2.3 2.1 .. 2.7 2.1 2.0 2.1

88 Jordan 6.8 7.9 3.6 5.3 11.1 10.0 15.5 8.0

89 Tunisia 6.2 7.7 3.0 2.2 2.0 1.7 11.6 7.3

90 Iran, Islamic Rep. of 3.7 4.0 1.5 1.7 2.8 2.7 0.5 4.2

91 Cape Verde 2.9 .. .. 1.8 .. 0.9 1.7 3.8

92 Kyrgyzstan 9.7 5.3 4.7 2.9 .. 1.7 .. 9.4

93 Guyana 8.5 5.0 2.9 4.5 0.9 .. 74.5 15.5

94 South Africa 6.1 7.6 3.1 3.3 3.8 1.3 .. 3.7

95 El Salvador 3.1 e 2.5 1.4 2.6 2.7 0.9 4.3 2.8

96 Samoa (Western) .. .. 3.9 4.8 .. .. 3.8 3.7

97 Syrian Arab Republic 4.8 4.2 0.4 0.8 6.9 5.6 10.3 1.9

98 Moldova, Rep. of 3.6 10.6 4.4 6.4 .. 0.5 .. 15.1

99 Uzbekistan 9.2 e 7.7 4.6 3.4 .. 1.7 .. 3.1

100 Algeria 9.8 5.1 o 3.0 2.6 1.5 3.8 14.2 11.1

Public expenditure Public expenditure

on education on health Military expenditure Total debt service

(as % of GNP) (as % of GDP) (as % of GDP) a (as % of GDP) b

HDI rank 1985-87 c 1995-97 c 1990 1998 1990 1999 1990 1999
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101 Viet Nam .. 3.0 0.9 0.8 7.9 .. 2.7 4.9

102 Indonesia 0.9 e, g 1.4 p 0.6 0.7 1.3 1.1 8.7 12.5

103 Tajikistan .. 2.2 .. 5.2 .. 1.4 .. 2.6

104 Bolivia 2.1 4.9 2.1 4.1 2.5 1.8 7.9 5.9

105 Egypt 4.5 4.8 1.8 .. 3.5 2.7 7.1 1.9

106 Nicaragua 5.4 3.9 o 7.0 8.3 2.1 1.1 1.6 8.3

107 Honduras 4.8 3.6 3.3 3.9 .. 0.6 12.8 6.8

108 Guatemala 1.9 g 1.7 g 1.8 2.1 1.6 0.6 2.8 2.3

109 Gabon 5.8 2.9 o 2.0 2.1 .. 0.3 k 3.0 12.4

110 Equatorial Guinea 1.7 e 1.7 e 1.0 .. .. .. 3.9 0.7

111 Namibia .. 9.1 4.0 4.1 .. 3.6 .. ..

112 Morocco 6.2 g 5.3 g 0.9 1.2 4.1 .. 6.9 8.9

113 Swaziland 5.6 5.7 1.9 2.7 1.5 1.7 5.5 2.5

114 Botswana 7.3 8.6 1.7 2.5 4.2 3.4 2.8 1.4

115 India 3.2 3.2 0.9 .. 2.9 2.4 2.6 2.3

116 Mongolia 11.7 5.7 6.0 .. 5.7 2.1 .. 2.9

117 Zimbabwe 7.7 7.1 e 3.1 .. 4.5 3.4 5.4 11.6

118 Myanmar 1.9 g 1.2 e, g 1.0 0.2 4.1 3.3 k .. ..

119 Ghana 3.4 4.2 1.3 1.8 0.4 0.8 6.3 6.7

120 Lesotho 4.1 8.4 2.6 .. 4.1 3.2 k 3.7 5.8

121 Cambodia .. 2.9 .. 0.6 2.4 2.5 2.7 1.1

122 Papua New Guinea .. .. 3.1 2.5 2.1 1.0 17.2 5.9

123 Kenya 7.1 6.5 2.4 2.4 2.9 1.9 9.3 6.7

124 Comoros .. .. 2.9 .. .. .. 0.4 4.0

125 Cameroon 2.8 .. 0.9 1.0 1.5 1.5 4.7 6.0

126 Congo 4.9 e 6.1 1.5 2.0 .. .. 19.0 1.1

Low human development

127 Pakistan 3.1 2.7 1.1 0.9 5.7 4.4 4.8 5.2

128 Togo 4.9 4.5 1.3 1.3 3.2 .. 5.3 2.8

129 Nepal 2.2 3.2 0.8 1.3 0.9 0.9 1.9 2.1

130 Bhutan 3.7 4.1 1.7 3.2 .. .. 1.8 1.6

131 Lao People’s Dem. Rep. 0.5 2.1 0.0 1.2 .. 2.4 m 1.1 2.6

132 Bangladesh 1.4 g 2.2 g 0.7 1.7 1.3 1.6 2.6 1.7

133 Yemen .. 7.0 1.2 .. 8.5 5.6 3.6 2.3

134 Haiti 1.9 .. 1.2 1.4 .. .. 1.1 1.4

135 Madagascar 1.9 o 1.9 .. 1.1 1.2 1.4 7.2 4.5

136 Nigeria 1.7 p 0.7 p 1.0 0.8 0.7 1.4 11.7 2.6

137 Djibouti .. .. .. .. 6.3 4.4 k 3.5 1.0 k

138 Sudan .. 1.4 0.7 .. 3.6 2.6 0.4 0.6

139 Mauritania .. 5.1 g .. 1.4 3.8 2.3 m 14.3 11.0

140 Tanzania, U. Rep. of .. .. 1.6 1.3 .. 1.3 4.2 2.2

141 Uganda 3.5 e, g 2.6 .. 1.9 2.5 2.1 3.4 2.9

142 Congo, Dem. Rep. of the 1.0 .. .. .. .. .. 3.7 0.3 k

143 Zambia 3.1 2.2 2.6 3.6 3.7 1.0 6.2 13.9

144 Côte d’Ivoire .. 5.0 1.5 1.2 1.5 0.9 m 11.7 12.9

145 Senegal .. 3.7 0.7 2.6 2.0 1.5 5.7 5.0

146 Angola 6.2 .. 1.4 .. 5.8 q 23.5 q 3.2 13.4

147 Benin .. 3.2 1.6 1.6 1.8 .. 2.1 3.0

148 Eritrea .. 1.8 o .. .. .. 22.9 .. 0.6

149 Gambia 3.7 4.9 2.2 1.9 1.1 0.8 11.9 5.4

150 Guinea 1.8 1.9 2.0 2.2 .. 1.4 k 6.0 3.8

Public expenditure Public expenditure

on education on health Military expenditure Total debt service

(as % of GNP) (as % of GDP) (as % of GDP) a (as % of GDP) b

HDI rank 1985-87 c 1995-97 c 1990 1998 1990 1999 1990 1999
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151 Malawi 3.5 5.4 .. 2.8 1.3 0.8 m 7.4 3.8

152 Rwanda 3.5 .. 1.7 2.0 3.7 4.2 0.8 1.6

153 Mali 3.2 2.2 1.6 2.1 2.1 2.2 2.8 4.1

154 Central African Republic 2.6 .. .. 2.0 1.6 l .. 2.0 1.8

155 Chad .. 2.2 .. 2.3 .. 1.2 k 0.7 2.1

156 Guinea-Bissau 1.8 .. 1.1 .. .. 1.3 k 3.4 4.4

157 Mozambique 2.1 .. 3.6 2.8 10.1 2.4 3.1 3.1

158 Ethiopia 3.1 4.0 0.9 1.7 4.9 9.0 3.4 2.5

159 Burkina Faso 2.3 3.6 e 1.0 1.2 3.0 1.6 1.2 2.4

160 Burundi 3.1 4.0 1.1 0.6 3.4 6.1 3.7 4.0

161 Niger .. 2.3 o .. 1.2 1.9 .. 4.0 2.5

162 Sierra Leone 1.7 .. .. 0.9 0.9 1.6 2.4 3.2

Note: The denominator conventionally used when comparing expenditures and debt with the size of the economy is GNP, not GDP (see the definitions of statistical terms). GDP is used here wherever pos-

sible, however, to allow comparability throughout the table. With few exceptions the denominators produce similar results.

a. As a result of a number of limitations in the data, comparisons of military expenditure data over time and across countries should be made with caution. For detailed notes on the data see SIPRI (2000).

b. For aggregates see table 15.                                                                                                                                                                                                                      

c. Data refer to the most recent year available during the period specified.

d. Data are not strictly comparable to those for earlier years as a result of methodological changes in surveys. 

e. Data refer to a year or period other than that specified. 

f. Data refer to 1999.

g. Data refer to the ministry of education only.

h. Data refer to the Flemish community only.                                                                                                                                                                                                      

i. Data refer to the Federal Republic of Germany before unification.

j. Data refer to the Office of Greek Education only.

k. Data refer to 1998.

l. Data refer to 1991.

m. Data refer to 1997.

n. Data refer to the former Soviet Union.

o. Data do not include expenditure on tertiary education.

p. Data refer to the central government only.

q. These data should be interpreted in the light of the highly uncertain economic statistics resulting from the impact of war on the Angolan economy.

Source: Columns 1 and 2: UNESCO 2000b; columns 3 and 4: World Bank 2001b; column 5: SIPRI 2001; column 6: SIPRI 2000; columns 7 and 8: calculated on the basis of data on total debt service and

GDP from World Bank (2001b).

Public expenditure Public expenditure

on education on health Military expenditure Total debt service

(as % of GNP) (as % of GDP) (as % of GDP) a (as % of GDP) b

HDI rank 1985-87 c 1995-97 c 1990 1998 1990 1999 1990 1999
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High human development

1 Norway 75.0 3.2 5.0 88 9.6 99 6.3 7.3

2 Australia 680.5 7.2 9.0 96 13.9 91 25.8 31.8

3 Canada 1,188.9 7.6 9.8 92 14.0 82 10.2 12.8

4 Sweden 240.8 5.6 6.3 89 14.2 92 30.1 c 36.3 c

5 Belgium 385.8 9.0 8.7 137 22.6 99 60.9 60.1

6 United States 5,878.9 4.2 5.9 107 9.9 92 6.2 7.4

7 Iceland 2.6 1.9 3.5 179 4.4 100 15.2 6.6

8 Netherlands 221.5 3.2 6.0 181 7.4 124 40.4 47.7

9 Japan 3,171.5 4.7 2.9 94 9.3 80 14.8 27.4

10 Finland 261.0 10.2 12.1 110 21.5 106 26.2 33.1

11 Switzerland 98.6 2.7 3.5 133 5.6 102 39.0 40.7

12 Luxembourg 5.4 2.9 2.4 194 6.8 119 27.2 d 38.6 d

13 France 2,924.1 11.1 11.2 133 26.6 123 41.6 39.0

14 United Kingdom 1,779.1 6.0 8.1 75 12.3 72 21.6 34.8

15 Denmark 148.9 5.2 7.6 131 10.0 111 20.1 20.9

16 Austria 221.8 5.2 5.1 102 5.9 116 36.1 28.1

17 Germany 3,428.0 8.3 7.6 112 8.5 85 54.0 c 49.9

18 Ireland 95.5 5.6 12.7 90 8.5 97 46.9 e 63.3 e

19 New Zealand 127.3 6.8 8.1 93 13.7 88 17.9 23.0

20 Italy 2,669.4 11.5 10.6 182 32.9 134 60.7 62.1

21 Spain 2,604.9 15.9 20.0 209 28.5 172 55.5 45.4

23 Greece 532.6 12.0 9.3 233 c 29.7 c 184 c 61.5 b 44.7 c

27 Korea, Rep. of 1,353.0 6.3 2.9 73 14.2 66 1.9 4.7

28 Portugal 214.8 4.5 5.8 133 8.7 154 42.9 39.5

33 Czech Republic 454.1 8.8 4.7 144 17.0 116 40.9 32.7 b

36 Hungary 284.8 7.1 10.1 84 12.4 86 47.9 50.6

38 Poland 2,390.5 13.9 12.7 133 c 23.2 c 117 c 41.8 c 32.5 c

Medium human development

51 Mexico 493.6 2.6 3.8 150 3.4 167 0.4 2.7

82 Turkey 1,738.5 7.3 7.3 86 14.6 77 44.1 29.8

OECD f 33,671.3 T 6.7 g 7.0 g 115 11.8 102 32.3 30.3

Note: This table does not include Slovakia, which joined the OECD in 2000.

a. Data refer to unemployment lasting 12 months or longer.

b. The age range for the labour force may be 16-24 for some countries.

c. Data refer to 1998.

d. Data are based on a small sample and must be treated with caution.

e. Data refer to 1997.

f. Aggregates are from OECD (2000a, 2000b, 2001a and 2001b).  

g. Does not include the Czech Republic and Hungary.

Source: Column 1: OECD 2001a; column 2: OECD 2000a; column 3: OECD 2001b; columns 4 and 6: calculated on the basis of data on male and female unemployment rates from OECD (2000b); columns
5, 7 and 8: OECD 2000b.

17 Unemployment
in OECD
countries

Unemployment Youth unemployment Long-term

Average Female Rate Female unemployment 

Unemployed Rate annual rate rate as % (% of labour rate as % (as % of total

people (% of (% of of male force aged of male unemployment) a

(thousands) labour force) labour force) rate 15-24) b rate Female Male

HDI rank 1999 1999 1990-98 1999 1999 1999 1999 1999

. . . TO HAVE ACCESS TO THE RESOURCES NEEDED FOR A DECENT STANDARD OF LIVING . . .
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and the
environment 

High human development

1 Norway 0.4 1.1 18,289 24,607 2.4 4.8 .. .. ● ●● ● ●

2 Australia 3.8 4.4 5,393 8,717 2.1 4.1 1.3 17.3 ● ●● ● ●

3 Canada 0.4 4.7 12,329 15,071 1.5 3.2 2.0 16.2 ● ●● ● ●

4 Sweden 7.7 17.9 10,216 13,955 2.1 3.6 0.2 5.4 ● ●● ● ●

5 Belgium 0.2 1.6 4,402 7,249 2.4 4.3 0.4 10.2 ● ●● ● ●

6 United States 1.3 3.8 8,914 11,832 1.6 3.8 22.6 20.1 ● ●● ● ●●

7 Iceland .. .. 12,553 20,150 1.9 2.8 (.) 7.7 ● ● ●

8 Netherlands 0.0 1.1 4,057 5,908 2.2 4.9 0.7 10.4 ● ●● ● ●

9 Japan 0.1 1.6 4,395 7,322 3.3 6.0 4.8 9.2 ● ●● ● ●

10 Finland 4.3 6.5 7,779 14,129 1.8 3.4 0.2 10.9 ● ●● ● ●

11 Switzerland 0.9 6.0 5,579 6,981 4.4 7.0 0.2 5.6 ● ●● ● ●

12 Luxembourg 0.0 .. 9,803 12,400 1.0 5.1 (.) 18.9 ● ●● ● ●

13 France 1.3 5.7 3,881 6,287 2.9 5.0 1.4 5.8 ● ●● ● ●

14 United Kingdom 0.0 3.3 4,160 5,327 .. 5.4 2.2 8.9 ● ●● ● ●

15 Denmark 0.4 5.9 4,222 6,033 .. 6.4 0.2 10.7 ● ●● ● ●

16 Austria 1.2 4.7 4,371 6,175 3.5 6.7 0.3 7.5 ● ●● ● ●

17 Germany 0.3 1.3 5,005 5,681 .. 5.5 3.4 10.2 ● ●● ● ●

18 Ireland 0.0 0.2 2,528 4,760 2.3 6.4 0.2 10.0 ● ●● ● ●

19 New Zealand 0.2 0.8 6,269 8,215 .. 4.0 0.1 8.3 ● ●● ● ●

20 Italy 0.8 1.0 2,831 4,431 3.9 7.4 1.7 7.1 ● ●● ● ●

21 Spain 0.4 1.3 2,401 4,195 3.8 5.9 1.0 6.2 ● ●● ● ●

22 Israel 0.0 0.0 2,826 5,475 3.6 5.7 0.2 9.7 ● ●● ● ●

23 Greece 3.0 4.5 2,064 3,739 4.2 5.7 0.3 7.6 ● ●● ● ●

24 Hong Kong, China (SAR) 0.9 0.7 2,167 5,244 6.4 8.5 0.1 3.5 – – – –

25 Cyprus 0.0 .. 1,494 3,468 3.5 6.1 (.) 7.1 ● ● ● ●

26 Singapore 0.4 0.0 2,280 6,771 2.3 3.1 0.3 23.4 ● ● ●

27 Korea, Rep. of 4.0 2.4 859 4,497 2.8 4.0 1.8 9.4 ● ●● ● ●

28 Portugal 1.2 0.9 1,469 3,396 5.6 7.0 0.2 5.0 ● ●● ● ●

29 Slovenia .. 1.5 .. 5,096 .. 4.4 0.1 7.5 ● ●● ● ●

30 Malta .. .. 1,363 3,719 3.7 6.0 (.) 4.6 ● ●● ● ●

31 Barbados 25.0 .. .. .. .. .. (.) 3.4 ● ● ● ●

32 Brunei Darussalam 0.8 .. 1,523 7,676 .. .. (.) 17.5 ●

33 Czech Republic 0.6 1.6 3,701 4,748 .. 3.2 0.5 11.9 ● ●● ● ●

34 Argentina 5.9 4.0 1,171 1,891 4.7 7.3 0.6 3.9 ● ●● ● ●

35 Slovakia .. 0.5 3,817 3,899 .. 3.2 0.2 6.9 ● ●● ● ●

36 Hungary 2.0 1.6 2,389 2,888 2.0 4.3 0.2 5.7 ● ● ●

37 Uruguay 11.1 21.0 948 1,788 5.0 9.9 (.) 1.6 ● ● ● ●

38 Poland 0.4 0.8 2,390 2,458 .. 3.2 1.4 9.0 ● ●● ● ●

39 Chile 12.3 11.3 876 2,082 3.1 5.4 0.2 4.0 ● ●● ● ●

40 Bahrain 0.0 .. 4,970 7,645 1.0 1.4 0.1 25.5 ● ● ●

41 Costa Rica 26.3 54.2 860 1,450 5.7 9.5 (.) 1.3 ● ●● ● ●

42 Bahamas 0.0 .. .. .. .. .. (.) 6.0 ● ● ● ●

43 Kuwait 0.0 0.0 5,793 13,800 1.3 .. 0.2 28.9 ● ● ●●

44 Estonia .. 13.8 .. 3,531 .. 2.5 0.1 13.0 ● ●● ● ●

45 United Arab Emirates .. .. 5,320 9,892 4.4 1.8 0.3 34.5 ● ● ●

46 Croatia .. 3.2 .. 2,463 .. 3.9 0.1 4.2 ● ●● ● ●

47 Lithuania .. 6.3 .. 1,909 .. 2.7 0.1 4.0 ● ●● ● ●

48 Qatar 0.0 .. 9,489 13,912 .. .. 0.2 66.7 ● ● ●

Medium human development

49 Trinidad and Tobago 1.4 0.8 1,584 3,478 1.3 1.1 0.1 17.2 ● ● ● ●

50 Latvia .. 26.2 .. 1,879 19.6 3.4 (.) 3.3 ● ●● ● ●

. . . WHILE PRESERVING IT FOR FUTURE GENERATIONS . . .

Carbon dioxide Ratification of environmental treaties a

emissions Kyoto Pro- Vienna
GDP per unit Share of Per Frame- tocol to the Convention

Traditional fuel Electricity consumption of energy use world capita work Framework for the Convention
consumption per capita (PPP US$ per kg of total (metric Convention Convention Protection of on

(as % of total energy use) (kilowatt-hours) oil equivalent) (%) tons) on Climate on Climate the Ozone Biological

HDI rank 1980 1997 1980 1998 1980 1998 1997 1997 Change Change b Layer Diversity
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51 Mexico 5.0 4.5 846 1,513 3.1 5.2 1.5 3.9 ● ● ● ●

52 Panama 26.6 14.4 828 1,211 3.2 6.5 (.) 2.8 ● ● ● ●

53 Belarus .. 0.8 .. 2,762 .. 2.5 0.3 5.9 ● ● ●

54 Belize 50.0 .. .. .. .. .. (.) 1.7 ● ● ●

55 Russian Federation .. 0.8 .. 3,937 .. 1.7 5.9 9.7 ● ●● ● ●

56 Malaysia 15.7 5.5 631 2,554 2.7 3.9 0.5 6.2 ● ●● ● ●

57 Bulgaria 0.5 1.3 3,349 3,166 0.9 2.0 0.2 5.9 ● ●● ● ●

58 Romania 1.3 5.7 2,434 1,626 1.6 3.5 0.4 4.8 ● ● ● ●

59 Libyan Arab Jamahiriya 2.3 0.9 1,588 3,677 .. .. 0.2 8.0 ● ● ●●

60 Macedonia, TFYR .. 6.1 .. .. .. .. (.) 5.4 ● ● ●

61 Venezuela 0.9 0.7 1,823 2,566 1.7 2.4 0.8 8.2 ● ● ●

62 Colombia 15.9 17.7 561 866 4.1 7.9 0.3 1.7 ● ● ●

63 Mauritius 59.1 36.1 .. .. .. .. (.) 1.5 ● ● ●

64 Suriname 2.4 .. .. .. .. .. (.) 5.1 ● ● ●

65 Lebanon 2.4 2.5 789 1,820 .. 3.7 0.1 5.0 ● ● ●

66 Thailand 40.3 24.6 279 1,345 3.0 5.1 0.9 3.5 ● ●● ● ●●

67 Fiji 45.0 .. .. .. .. .. (.) 1.0 ● ● ● ●

68 Saudi Arabia 0.0 0.0 1,356 4,692 3.0 2.1 (.) (.) ● ●

69 Brazil 35.5 28.7 974 1,793 4.4 6.5 1.2 1.8 ● ●● ● ●

70 Philippines 37.0 26.9 353 451 5.6 7.0 0.3 1.0 ● ●● ● ●

71 Oman .. .. 614 2,828 .. .. 0.1 7.7 ● ● ●

72 Armenia .. 0.0 .. 930 .. 4.3 (.) 0.8 ● ● ●

73 Peru 15.2 24.6 502 642 4.6 7.8 0.1 1.2 ● ●● ● ●

74 Ukraine .. 0.5 .. 2,350 .. 1.2 1.5 7.2 ● ●● ● ●

75 Kazakhstan .. 0.2 .. 2,399 .. 1.8 0.5 7.5 ● ●● ● ●

76 Georgia .. 1.0 .. 1,257 .. 5.0 (.) 0.9 ● ● ● ●

77 Maldives .. .. .. .. .. .. (.) 1.2 ● ● ● ●

78 Jamaica 5.0 6.0 482 2,252 1.9 2.2 (.) 4.3 ● ● ● ●

79 Azerbaijan .. 0.0 .. 1,584 .. 1.5 0.1 4.2 ● ● ● ●

80 Paraguay 62.0 49.6 245 756 4.2 5.4 (.) 0.7 ● ● ● ●

81 Sri Lanka 53.5 46.5 96 244 3.5 8.0 (.) 0.4 ● ● ●

82 Turkey 20.5 3.1 439 1,353 3.6 5.8 0.8 3.1 ● ●

83 Turkmenistan .. .. .. 859 .. 1.2 0.1 7.3 ● ● ● ●

84 Ecuador 26.7 17.5 361 625 3.0 4.3 0.1 1.7 ● ● ● ●

85 Albania 13.1 7.3 1,083 678 .. 10.3 (.) 0.5 ● ● ●

86 Dominican Republic 27.5 14.3 433 627 3.7 7.5 0.1 1.6 ● ● ●

87 China 8.4 5.7 264 746 0.8 4.0 13.9 2.7 ● ●● ● ●

88 Jordan 0.0 0.0 387 1,205 3.3 3.6 0.1 2.3 ● ● ●

89 Tunisia 16.1 12.4 379 824 4.0 6.9 0.1 1.8 ● ● ●

90 Iran, Islamic Rep. of 0.4 0.7 515 1,343 2.9 3.3 1.2 4.5 ● ● ●

91 Cape Verde .. .. .. .. .. .. (.) 0.3 ● ●

92 Kyrgyzstan .. 0.0 .. 1,431 .. 4.0 (.) 1.4 ● ● ●

93 Guyana 24.1 .. .. .. .. .. (.) 1.2 ● ● ●

94 South Africa 4.9 43.4 3,213 3,832 2.7 3.3 1.3 8.2 ● ● ●

95 El Salvador 52.9 34.5 274 559 4.3 6.5 (.) 0.9 ● ● ● ●

96 Samoa (Western) 50.0 .. .. .. .. .. (.) 0.8 ● ● ● ●

97 Syrian Arab Republic 0.0 0.0 354 838 2.9 3.3 0.2 3.2 ● ● ●

98 Moldova, Rep. of .. 0.5 .. 689 .. 2.2 (.) 2.4 ● ● ●

99 Uzbekistan .. 0.0 .. 1,618 .. 1.1 0.4 4.4 ● ● ● ●

100 Algeria 1.9 1.5 265 563 5.0 5.4 0.4 3.2 ● ● ●

18 Energy 
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environment
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101 Viet Nam 49.1 37.8 50 232 .. 4.0 0.2 0.6 ● ●● ● ●

102 Indonesia 51.5 29.3 44 320 2.2 4.6 1.0 1.2 ● ●● ● ●

103 Tajikistan .. .. .. 2,046 .. .. (.) 0.9 ● ● ●

104 Bolivia 19.3 14.0 226 409 3.4 4.0 (.) 1.4 ● ● ● ●

105 Egypt 4.7 3.2 380 861 3.5 4.7 0.5 1.7 ● ●● ● ●

106 Nicaragua 49.2 42.2 303 281 3.6 4.0 (.) 0.7 ● ● ● ●

107 Honduras 55.3 54.8 215 446 2.9 4.5 (.) 0.7 ● ● ● ●

108 Guatemala 54.6 62.0 241 322 4.1 6.1 (.) 0.7 ● ● ● ●

109 Gabon 30.8 32.9 618 749 1.9 4.5 (.) 2.9 ● ● ●

110 Equatorial Guinea 80.0 .. .. .. .. .. (.) 1.5 ● ● ● ●

111 Namibia .. .. .. .. .. .. .. .. ● ● ●

112 Morocco 5.2 4.0 223 443 6.8 10.2 0.1 1.2 ● ● ●

113 Swaziland .. .. .. .. .. .. (.) 0.4 ● ● ●

114 Botswana 35.7 .. .. .. .. .. (.) 2.2 ● ● ●

115 India 31.5 20.7 130 384 1.9 4.3 4.2 1.1 ● ● ●

116 Mongolia 14.4 4.3 .. .. .. .. (.) 3.0 ● ● ● ●

117 Zimbabwe 27.6 25.2 990 896 1.5 3.3 0.1 1.6 ● ● ●

118 Myanmar 69.3 60.5 31 64 .. .. (.) 0.2 ● ● ●

119 Ghana 43.7 78.1 424 289 2.9 4.6 (.) 0.2 ● ● ●

120 Lesotho .. .. .. .. .. .. .. .. ● ● ● ●

121 Cambodia 100.0 89.3 .. .. .. .. (.) (.) ● ●

122 Papua New Guinea 65.4 62.5 .. .. .. .. (.) 0.5 ● ●● ● ●

123 Kenya 76.8 80.3 93 129 1.1 2.0 (.) 0.2 ● ● ●

124 Comoros .. .. .. .. .. .. (.) 0.1 ● ● ●

125 Cameroon 51.7 69.2 156 185 2.8 3.5 (.) 0.2 ● ● ●

126 Congo 77.8 53.0 66 83 0.8 1.8 (.) 0.1 ● ● ●

Low human development

127 Pakistan 24.4 29.5 125 337 2.1 4.0 0.4 0.7 ● ● ●

128 Togo 35.7 71.9 .. .. .. .. (.) 0.2 ● ● ●

129 Nepal 94.2 89.6 12 47 1.5 3.5 (.) 0.1 ● ● ●

130 Bhutan 100.0 .. .. .. .. .. (.) 0.2 ● ●

131 Lao People’s Dem. Rep. 72.3 88.7 .. .. .. .. (.) 0.1 ● ● ●

132 Bangladesh 81.3 46.0 16 81 4.5 8.9 0.1 0.2 ● ● ●

133 Yemen .. 1.4 59 96 .. 3.7 0.1 1.0 ● ● ●

134 Haiti 80.7 74.7 41 33 3.7 5.3 (.) 0.2 ● ● ●

135 Madagascar 78.4 84.3 .. .. .. .. (.) 0.1 ● ● ●

136 Nigeria 66.8 67.8 68 85 0.8 1.2 0.3 0.8 ● ● ●

137 Djibouti .. .. .. .. .. .. (.) 0.6 ● ● ●

138 Sudan 86.9 75.1 35 47 .. .. (.) 0.1 ● ● ●

139 Mauritania 0.0 0.0 .. .. .. .. (.) 1.2 ● ● ●

140 Tanzania, U. Rep. of 92.0 91.4 37 54 .. 1.1 (.) 0.1 ● ● ●

141 Uganda 93.6 89.7 .. .. .. .. (.) 0.1 ● ● ●

142 Congo, Dem. Rep. of the 73.9 91.7 147 110 3.5 2.8 (.) (.) ● ● ●

143 Zambia 37.4 72.7 1,016 539 0.9 1.2 (.) 0.3 ● ●● ● ●

144 Côte d’Ivoire 52.8 91.5 .. .. .. .. 0.1 0.9 ● ● ●

145 Senegal 50.8 56.2 95 111 2.3 4.4 (.) 0.4 ● ● ●

146 Angola 64.9 69.7 67 60 .. 3.8 (.) 0.4 ● ● ●

147 Benin 85.4 89.2 30 46 1.3 2.4 (.) 0.1 ● ● ●

148 Eritrea .. 96.0 .. .. .. .. .. .. ● ●

149 Gambia 72.7 78.6 .. .. .. .. (.) 0.2 ● ● ●

150 Guinea 71.4 74.2 .. .. .. .. (.) 0.1 ● ● ● ●
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151 Malawi 90.6 88.6 .. .. .. .. (.) 0.1 ● ● ●

152 Rwanda 89.8 88.3 .. .. .. .. (.) 0.1 ● ●

153 Mali 86.7 88.9 .. .. .. .. (.) (.) ● ●● ● ●

154 Central African Republic 88.9 87.5 .. .. .. .. (.) 0.1 ● ● ●

155 Chad 95.9 97.6 .. .. .. .. (.) (.) ● ● ●

156 Guinea-Bissau 80.0 57.1 .. .. .. .. (.) 0.2 ● ●

157 Mozambique 43.7 91.4 34 54 0.6 2.0 (.) 0.1 ● ● ●

158 Ethiopia 89.6 95.9 16 22 .. 2.1 (.) (.) ● ● ●

159 Burkina Faso 91.3 87.1 .. .. .. .. (.) 0.1 ● ● ●

160 Burundi 97.0 94.2 .. .. .. .. (.) (.) ● ● ●

161 Niger 79.5 80.6 .. .. .. .. (.) 0.1 ● ●● ● ●

162 Sierra Leone 90.0 86.1 .. .. .. .. (.) 0.1 ● ●

Developing countries 21.1 16.7 318 757 2.2 4.3 35.5 1.9 – – – –

Least developed countries 76.1 75.1 58 76 .. 3.7 0.4 0.2 – – – –

Arab States 8.0 5.6 491 1,312 3.3 3.4 2.5 2.6 – – – –

East Asia and the Pacific 14.8 9.4 261 818 1.3 4.2 19.0 2.6 – – – –

Latin America and the Caribbean 18.0 15.7 845 1,464 3.7 5.7 5.2 2.6 – – – –

South Asia 30.2 20.3 133 387 2.1 4.3 6.0 1.1 – – – –

Sub-Saharan Africa 45.5 62.9 463 480 1.8 2.4 2.0 0.9 – – – –

Eastern Europe and the CIS .. 1.2 .. 2,893 .. 2.1 12.4 7.5 – – – –

OECD 1.3 3.3 4,916 6,969 2.2 4.6 49.9 11.0 – – – –

High-income OECD 1.0 3.4 5,932 8,451 2.1 4.6 43.5 12.6 – – – –

High human development 1.1 3.3 5,216 7,482 2.2 4.6 50.2 11.7 – – – –

Medium human development .. 10.8 352 944 .. 3.7 40.3 2.5 – – – –

Low human development 64.5 63.3 76 132 1.7 2.9 1.1 0.3 – – – –

High income 1.0 3.4 5,875 8,406 2.2 4.6 45.0 12.7 – – – –

Middle income .. 7.3 588 1,370 .. 3.9 37.6 3.5 – – – –

Low income 46.4 29.8 106 362 1.9 3.4 9.1 1.0 – – – –

World 7.3 8.2 1,449 2,074 2.1 4.2 91.6 c 3.9 – – – –

● Ratification, acceptance, approval, accession or succession.

●● Signature.

a. Information is as of 30 March 2001. The United Nations Framework Convention on Climate Change was signed in New York in 1992, the Kyoto Protocol to the United Nations Framework Convention

on Climate Change in Kyoto in 1997, the Vienna Convention for the Protection of the Ozone Layer in Vienna in 1985 and the Convention on Biological Diversity in Rio de Janeiro in 1992.

b. Has not yet entered into force.

c. The world total is less than 100% because of the omission of data for countries not reported on and because the global total used in this calculation includes other emissions not included in national

totals, such as emissions from bunker fuels and oxidation of non-fuel hydrocarbon products.

Source: Columns 1 and 2: World Bank 2001b, based on data from the United Nations Statistics Division; aggregates calculated for the Human Development Report Office by the World Bank; columns 3-6:
World Bank 2001b; aggregates calculated for the Human Development Report Office by the World Bank; column 7: calculated on the basis of data on carbon dioxide emissions from CDIAC (2000); column
8: calculated on the basis of data on carbon dioxide emissions from CDIAC (2000) and data on population from UN (1998); columns 9-12: UN 2001b.
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19 Refugees and
armaments

High human development

1 Norway – 48 .. 170 52 .. 0.1 31 83

2 Australia – 60 .. 341 235 298 0.6 55 78

3 Canada – 123 .. 33 5 168 1.0 61 73

4 Sweden – 160 .. 79 343 157 0.6 53 81

5 Belgium – 18 .. 37 42 28 0.5 42 46

6 United States – 513 .. 111 31 10,442 48.0 1,372 64

7 Iceland – (.) .. .. .. .. .. .. ..

8 Netherlands – 139 .. 225 110 329 2.0 56 53

9 Japan – 4 .. 1,089 74 .. (.) 243 100

10 Finland – 13 .. 821 1,346 16 (.) 32 87

11 Switzerland – 82 .. 508 134 58 0.3 28 139

12 Luxembourg – 1 .. .. .. .. .. 1 114

13 France – 130 .. 105 11 1,701 10.5 317 68

14 United Kingdom – 137 .. 155 17 1,078 6.6 212 65

15 Denmark – 69 .. 137 120 .. (.) 24 82

16 Austria – 83 .. 48 1,600 37 0.1 41 74

17 Germany – 976 (.) 126 17 1,334 5.5 333 70

18 Ireland – 1 .. 30 273 .. .. 12 84

19 New Zealand – 5 .. 337 1,021 .. (.) 10 77

20 Italy – 23 .. .. .. 533 1.8 266 69

21 Spain – 6 .. 289 318 43 0.9 187 58

22 Israel – (.) .. 1,205 98 144 1.0 174 122

23 Greece – 6 .. 633 135 1 0.1 166 82

24 Hong Kong, China (SAR) – 1 .. .. .. .. .. .. ..

25 Cyprus – (.) .. 242 233 .. (.) 10 100

26 Singapore – .. .. 163 56 1 0.1 73 133

27 Korea, Rep. of – (.) .. 1,245 141 .. 0.1 672 112

28 Portugal – (.) .. 1 (.) .. .. 50 68

29 Slovenia – 4 3 19 .. .. .. 10 ..

30 Malta – (.) .. .. .. .. .. 2 238

31 Barbados – .. .. .. .. .. .. 1 60

32 Brunei Darussalam – .. .. .. .. .. .. 5 122

33 Czech Republic – 1 (.) .. .. 124 0.5 58 ..

34 Argentina – 2 .. 223 .. .. (.) 71 65

35 Slovakia – (.) .. .. .. .. 0.2 45 ..

36 Hungary – 5 1 56 181 .. 0.1 43 41

37 Uruguay – (.) .. 13 18 .. .. 26 80

38 Poland – 1 2 1 1 51 0.3 241 75

39 Chile – (.) 1 177 199 3 (.) 93 92

40 Bahrain – .. (.) .. .. .. .. 11 393

41 Costa Rica – 23 .. .. .. .. .. .. ..

42 Bahamas – (.) .. 54 2,700 .. .. 1 180

43 Kuwait – 4 (.) 126 21 .. 0.1 15 128

44 Estonia – .. (.) .. .. .. (.) 5 ..

45 United Arab Emirates – 1 .. 595 209 .. 0.1 65 150

46 Croatia 52 28 340 .. .. .. .. 61 ..

47 Lithuania – (.) (.) 4 .. .. .. 12 ..

48 Qatar – (.) .. 117 900 .. (.) 12 197

Medium human development

49 Trinidad and Tobago – .. .. .. .. .. .. 3 129

50 Latvia – (.) 1 4 .. .. (.) 6 ..

Conventional arms transfers b

(1990 prices)

Internally Refugees a
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19 Refugees and
armaments

51 Mexico – 25 .. 14 67 .. .. 179 138

52 Panama – 1 .. .. .. .. .. .. ..

53 Belarus – (.) (.) .. .. 38 0.7 81 ..

54 Belize – 3 .. .. .. .. .. 1 183

55 Russian Federation 498 80 16 .. .. 3,125 13.1 1,004 ..

56 Malaysia – 51 .. 916 2,349 .. (.) 105 95

57 Bulgaria – 1 1 6 1 89 0.1 81 54

58 Romania – 1 3 35 81 19 (.) 207 109

59 Libyan Arab Jamahiriya – 11 (.) .. .. .. (.) 65 89

60 Macedonia, TFYR – 21 4 95 .. .. .. 16 ..

61 Venezuela – (.) .. 142 55 .. .. 56 114

62 Colombia – (.) 3 40 83 .. .. 144 218

63 Mauritius – (.) .. .. .. .. .. .. ..

64 Suriname – .. .. 12 .. .. .. 2 90

65 Lebanon – 4 4 .. .. .. .. 68 390

66 Thailand – 100 .. 185 43 .. .. 306 130

67 Fiji – .. .. .. .. .. .. 4 130

68 Saudi Arabia – 6 .. 1,231 104 .. (.) 163 260

69 Brazil – 2 .. 221 201 .. 0.1 291 105

70 Philippines – (.) 45 .. .. .. .. 110 96

71 Oman – .. .. .. .. .. (.) 44 149

72 Armenia – 296 190 .. .. .. .. 53 ..

73 Peru – 1 3 108 114 .. .. 115 90

74 Ukraine – 3 1 .. .. 429 1.8 311 ..

75 Kazakhstan – 15 8 259 .. 155 0.2 66 ..

76 Georgia 279 5 28 60 .. .. 0.1 26 ..

77 Maldives – .. .. .. .. .. .. .. ..

78 Jamaica – (.) .. 5 .. .. .. 3 133

79 Azerbaijan 570 222 309 .. .. .. .. 70 ..

80 Paraguay – (.) .. .. .. .. .. 20 140

81 Sri Lanka 613 (.) 93 26 25 .. .. 115 532

82 Turkey – 3 36 1,134 146 46 (.) 639 101

83 Turkmenistan – 19 1 .. .. .. .. 19 ..

84 Ecuador – (.) .. 24 12 .. .. 57 134

85 Albania – 4 1 .. .. .. .. 54 134

86 Dominican Republic – 1 .. 3 .. .. .. 25 110

87 China – 293 121 1,688 734 79 2.0 2,820 72

88 Jordan – 1 (.) 44 126 .. (.) 104 148

89 Tunisia – (.) 1 .. .. .. .. 35 100

90 Iran, Islamic Rep. of – 1,836 53 67 4 .. (.) 545 89

91 Cape Verde – .. .. .. .. .. .. 1 14

92 Kyrgyzstan 6 11 4 .. .. .. 0.1 9 ..

93 Guyana – .. .. .. .. .. .. 2 24

94 South Africa – 15 .. 14 70 14 0.1 70 66

95 El Salvador – (.) 10 .. .. .. .. 25 59

96 Samoa (Western) – .. .. .. .. .. .. .. ..

97 Syrian Arab Republic – 7 3 20 5 .. (.) 316 79

98 Moldova, Rep. of 8 (.) 1 .. .. .. 0.3 11 ..

99 Uzbekistan – 1 44 .. .. .. .. 74 ..

100 Algeria – 165 2 .. .. .. .. 122 72
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19 Refugees and
armaments

101 Viet Nam – 15 322 154 .. .. .. 484 47

102 Indonesia – 163 (.) 213 2,663 66 0.1 299 108

103 Tajikistan – 5 45 .. .. .. .. 9 ..

104 Bolivia – (.) .. .. .. .. .. 33 118

105 Egypt – 7 (.) 748 106 .. (.) 450 101

106 Nicaragua – (.) 19 .. .. .. (.) 16 25

107 Honduras – (.) (.) .. .. .. .. 8 50

108 Guatemala – 1 23 .. .. .. .. 31 99

109 Gabon – 15 .. .. .. .. .. 5 196

110 Equatorial Guinea – .. (.) .. .. .. .. 1 59

111 Namibia – 7 1 .. .. .. .. 9 ..

112 Morocco – 1 (.) .. .. .. .. 196 132

113 Swaziland – 1 .. .. .. .. .. .. ..

114 Botswana – 1 .. 34 1,133 .. .. 9 225

115 India – 180 (.) 566 43 .. (.) 1,173 93

116 Mongolia – .. .. .. .. .. .. 9 28

117 Zimbabwe – 2 .. .. .. .. .. 39 95

118 Myanmar – .. 128 27 16 .. .. 344 185

119 Ghana – 13 12 .. .. .. .. 7 46

120 Lesotho – .. .. .. .. .. .. 2 100

121 Cambodia – (.) 37 2 .. .. (.) 139 397

122 Papua New Guinea – .. .. .. .. .. .. 4 134

123 Kenya – 224 5 .. .. .. .. 24 177

124 Comoros – (.) .. .. .. .. .. .. ..

125 Cameroon – 49 (.) .. .. .. .. 13 179

126 Congo – 40 27 .. .. .. .. 10 115

Low human development

127 Pakistan – 1,202 1 839 183 .. (.) 587 122

128 Togo – 12 3 .. .. .. .. 7 194

129 Nepal – 128 .. .. .. .. .. 50 200

130 Bhutan – .. 108 .. .. .. .. 6 200

131 Lao People’s Dem. Rep. – .. 14 .. .. .. .. 29 54

132 Bangladesh – 22 1 130 277 .. .. 137 150

133 Yemen – 61 2 53 68 .. .. 66 103

134 Haiti – .. 2 .. .. .. .. .. ..

135 Madagascar – (.) .. .. .. .. .. 21 100

136 Nigeria – 7 1 .. .. .. .. 94 100

137 Djibouti – 23 2 .. .. .. .. 8 280

138 Sudan – 391 468 10 26 .. .. 95 167

139 Mauritania – (.) 28 .. .. .. .. 16 185

140 Tanzania, U. Rep. of – 622 .. .. .. .. .. 34 84

141 Uganda – 218 10 32 .. .. .. 40 200

142 Congo, Dem. Rep. of the – 285 248 .. .. .. .. 56 116

143 Zambia – 206 .. .. .. .. .. 22 133

144 Côte d’Ivoire – 138 .. .. .. .. .. 8 64

145 Senegal – 22 11 .. .. .. .. 11 109

146 Angola – 13 351 .. .. .. .. 113 227

147 Benin – 4 .. .. .. .. .. 5 107

148 Eritrea – 3 346 .. .. .. .. 200 ..

149 Gambia – 17 (.) .. .. .. .. 1 160

150 Guinea – 502 (.) .. .. .. .. 10 98

Conventional arms transfers b

(1990 prices)

Internally Refugees a

displaced By country By country Imports Exports Total armed forces

people of asylum of origin US$ Index US$ Share Index

(thousands) (thousands) (thousands) d millions (1991 = 100) millions (%) e Thousands (1985 = 100)

HDI rank 1999 c 1999 1999 1999 1999 1999 1995-99 1999 1999



HUMAN DEVELOPMENT INDICATORS 207

19 Refugees and
armaments

151 Malawi – 2 .. .. .. .. .. 5 94

152 Rwanda – 34 86 29 .. .. .. 47 904

153 Mali – 8 (.) .. .. .. .. 7 151

154 Central African Republic – 49 (.) .. .. .. .. 3 117

155 Chad – 24 58 .. .. .. .. 30 249

156 Guinea-Bissau – 7 3 .. .. .. .. 7 85

157 Mozambique – (.) .. .. .. .. .. 6 39

158 Ethiopia – 258 54 8 13 .. .. 326 150

159 Burkina Faso – 1 .. .. .. .. .. 6 145

160 Burundi 50 22 526 .. .. .. .. 40 769

161 Niger – (.) .. .. .. .. .. 5 241

162 Sierra Leone 500 7 487 6 .. .. .. 3 97

Developing countries .. 7,563 T .. .. .. .. .. 13,011 T 97

Least developed countries .. 2,920 T .. .. .. .. .. 1,887 T 181

Arab States .. 681 T .. .. .. .. .. 1,834 T 112

East Asia and the Pacific .. 623 T .. .. .. .. .. 5,403 T 81

Latin America and the Caribbean .. 61 T .. .. .. .. .. 1,200 T 101

South Asia .. 3,368 T .. .. .. .. .. 2,613 T 105

Sub-Saharan Africa .. 2,829 T .. .. .. .. .. 1,312 T 157

Eastern Europe and the CIS .. 723 T .. .. .. .. .. 2,572 T ..

OECD .. 2,631 T .. .. .. .. .. 5,465 T 75

High-income OECD .. 2,596 T .. .. .. .. .. 3,588 T 68

High human development .. 2,669 T .. .. .. .. .. 5,291 T 75

Medium human development .. 3,926 T .. .. .. .. .. 11,955 T 71

Low human development .. 4,289 T .. .. .. .. .. 2,100 T 149

High income .. 2,607 T .. .. .. .. .. 3,951 T 71

Middle income .. 2,764 T .. .. .. .. .. 10,161 T 67

Low income .. 5,512 T .. .. .. .. .. 5,234 T 120

World .. 11,676 T f .. .. .. .. .. 19,346 T 77

a. Data refer to the end of 1999. They do not include Palestinian refugees.

b. Figures are trend indicator values, which are an indicator only of the volume of international arms transfers, not of the actual financial value of such transfers. Published reports of arms transfers provide

partial information, as not all transfers are fully reported. The estimates presented are conservative and may understate actual transfers of conventional weapons.

c. Includes only those to whom the United Nations High Commissioner for Refugees (UNHCR) extends assistance in pursuance to a special request by a competent organ of the United Nations. 

d. The country of origin for many refugees is unavailable or unreported. These data may therefore be underestimates.

e. Calculated using the 1995-99 totals for all countries and non-state actors with exports of major conventional weapons as defined in SIPRI (2000).

f. The aggregate is from UNHCR (2000).

Source: Columns 1-3: UNHCR 2000; columns 4 and 6: SIPRI 2000; columns 5 and 7: calculated on the basis of data on weapons transfers from SIPRI (2000); column 8: IISS 2000; column 9: calculated on

the basis of data on armed forces from IISS (2000).
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20 Victims 
of crime

National

Australia 1999 30.1 13.9 1.2 1.0 2.4 0.3

Austria 1995 18.8 3.1 0.2 1.2 0.8 0.7

Belgium 1999 21.4 7.7 1.0 0.3 1.2 0.3

Canada 1999 23.8 10.4 0.9 0.8 2.3 0.4

Czech Republic 1995 33.3 13.6 1.5 1.3 1.3 7.9

Denmark 1999 23.0 7.6 0.7 0.4 1.4 0.3

England and Wales 1999 26.4 12.2 1.2 0.9 2.8 0.1

Estonia  1994 30.1 14.8 3.4 1.0 2.2 3.8 g

Finland 1999 19.1 4.4 0.6 1.1 2.1 0.2

France 1999 21.4 8.7 1.1 0.7 1.4 1.3

Georgia 1995 24.2 13.1 2.5 0.9 1.0 21.9

Italy 1991 24.6 12.7 1.3 0.6 0.2 ..

Japan 1999 15.2 3.4 0.1 0.1 0.1 (.)

Lithuania 1995 28.0 12.9 2.0 0.5 1.5 11.0

Malta 1996 23.1 10.9 0.4 0.1 1.1 4.0

Netherlands 1999 25.2 7.4 0.8 0.8 1.0 0.4

New Zealand 1991 29.4 14.8 0.7 1.3 2.4 ..

Northern Ireland 1999 15.0 6.2 0.1 0.1 2.1 0.2

Poland 1999 22.7 9.0 1.8 0.2 1.1 5.1

Portugal 1999 15.5 7.5 1.1 0.2 0.4 1.4

Scotland 1999 23.2 7.6 0.7 0.3 3.0 ..

Slovakia 1991 22.9 8.3 1.6 0.7 1.3 ..

Slovenia 1996 23.3 8.3 0.9 1.2 1.6 1.2

Sweden 1999 24.7 8.4 0.9 1.1 1.2 0.1

Switzerland 1999 18.2 4.5 0.7 0.6 1.0 0.2 g

United States 1999 21.1 10.0 0.6 0.4 1.2 0.2

Major city

Asunción (Paraguay) 1995 34.4 16.7 6.3 1.7 0.9 13.3

Beijing (China) 1991 19.0 2.2 0.5 0.6 0.6 ..

Bishkek (Kyrgyzstan) 1995 27.8 11.3 1.6 2.2 2.1 19.3

Bogotá (Colombia) 1996 54.6 27.0 11.5 4.8 2.5 19.5

Bratislava (Slovakia) 1996 36.0 20.8 1.2 0.4 0.5 13.5

Bucharest (Romania) 1995 26.9 9.3 0.8 0.8 2.9 11.4

Budapest (Hungary) 1995 23.4 11.5 0.7 (.) 0.5 3.3

Buenos Aires (Argentina) 1995 61.1 30.8 6.4 6.4 2.3 30.2

Cairo (Egypt) 1991 28.7 12.1 2.2 1.8 1.1 ..

Dar es Salaam (Tanzania) 1991 .. 23.1 8.2 6.1 1.7 ..

Gaborone (Botswana) 1996 31.7 19.7 2.0 0.7 3.2 2.8

Jakarta (Indonesia) 1995 20.9 9.4 0.7 1.3 0.5 29.9

Johannesburg (South Africa) 1995 38.0 18.3 4.7 2.7 4.6 6.9

Kampala (Uganda) 1995 40.9 20.6 2.3 5.1 1.7 19.5

La Paz (Bolivia) 1995 39.8 18.1 5.8 1.5 2.0 24.4

Manila (Philippines) 1995 10.6 3.3 1.5 0.1 0.1 4.3

Minsk (Belarus) 1996 20.7 6.2 1.6 1.1 1.3 13.1

Moscow (Russian Federation) 1995 36.9 16.8 4.3 1.5 2.7 18.0

Mumbai (India) 1995 31.8 6.7 1.3 3.5 0.8 22.9

Riga (Latvia) 1995 31.3 13.4 2.6 0.6 1.0 12.6

People victimized by crime

(as % of total population) a

Bribery

Year b Total crime c Property crime d Robbery Sexual assault e Assault (corruption) f

. . . PROTECTING PERSONAL SECURITY . . .



HUMAN DEVELOPMENT INDICATORS 209

Rio de Janeiro (Brazil) 1995 44.0 14.7 12.2 7.5 3.4 17.1

San José (Costa Rica) 1995 40.4 21.7 8.9 3.5 1.7 9.2

Skopje (Macedonia, TFYR) 1995 21.1 9.4 1.1 0.3 0.7 7.4

Sofia (Bulgaria) 1996 36.7 20.7 2.5 0.6 2.2 17.8

Tirana (Albania) 1995 26.0 9.9 1.6 2.0 0.8 12.8

Tunis (Tunisia) 1991 37.5 20.1 5.4 1.5 0.4 ..

Ulaanbaatar (Mongolia) 1995 41.0 18.3 3.3 0.5 2.4 4.6

Zagreb (Croatia) 1996 19.0 6.8 1.1 0.5 1.5 14.7

Note: Data are from the International Crime Victims Survey (see box 3 in the note on statistics).

a. Data refer to reported victimization.

b. Surveys were conducted in 1992, 1995, 1996/97 and 2000. Data refer to the year preceding the survey.

c. Data refer to 11 crimes recorded in the survey: robbery, burglary, attempted burglary, car theft, car vandalism, bicycle theft, sexual assault, theft from car, theft of personal property, assault and threats

and theft of motorcycle or moped. 

d. Includes car theft, theft from car, burglary with entry and attempted burglary.

e. Data refer to female population only.

f. Data refer to people who have been asked or expected to pay a bribe by a government official. 

g. Data refer to 1995.

Source: Columns 1-7: UNICRI 2001.

20 Victims 
of crime

People victimized by crime

(as % of total population) a

Bribery

Year b Total crime c Property crime d Robbery Sexual assault e Assault (corruption) f
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21 Gender-related
development
index

High human development

1 Norway 1 0.937 81.3 75.4 .. d .. d 99 95 22,037 e 34,960 e 0

2 Australia 2 0.935 81.7 76.0 .. d .. d 118 f 114 f 19,721 29,469 0

3 Canada 3 0.934 81.4 75.9 .. d .. d 98 96 20,016 e 32,607 e 0

4 Sweden 5 0.931 82.1 77.0 .. d .. d 107 f 95 18,302 e 27,065 e -1

5 Belgium 7 0.928 81.3 75.0 .. d .. d 111 f 107 f 15,510 35,798 -2

6 United States 4 0.932 79.7 73.9 .. d .. d 99 91 24,302 e 39,655 e 2

7 Iceland 6 0.930 81.4 76.8 .. d .. d 91 86 21,297 34,335 1

8 Netherlands 8 0.926 80.7 75.3 .. d .. d 100 104 f 16,405 32,170 0

9 Japan 11 0.921 84.1 77.3 .. d .. d 81 83 15,187 35,018 -2

10 Finland 9 0.923 81.0 73.7 .. d .. d 108 f 99 18,405 e 28,023 e 1

11 Switzerland 14 0.919 82.0 75.6 .. d .. d 81 87 17,977 36,569 -3

12 Luxembourg 19 0.907 80.4 73.9 .. d .. d 74 g 71 g 22,733 63,473 h -7

13 France 10 0.922 82.3 74.5 .. d .. d 96 93 17,525 28,554 3

14 United Kingdom 12 0.920 80.0 75.0 .. d .. d 112 f 100 16,753 27,611 2

15 Denmark 13 0.920 78.6 73.6 .. d .. d 101 f 94 21,274 30,565 2

16 Austria 16 0.915 80.9 74.7 .. d .. d 89 90 16,445 e 34,182 e 0

17 Germany 15 0.916 80.6 74.3 .. d .. d 93 95 15,846 31,994 2

18 Ireland 18 0.908 79.1 73.8 .. d .. d 93 89 14,347 e 37,641 e 0

19 New Zealand 17 0.910 80.1 74.8 .. d .. d 103 f 95 15,119 23,209 2

20 Italy 20 0.903 81.6 75.2 98.0 98.8 87 81 13,632 e 31,238 e 0

21 Spain 21 0.901 81.9 74.8 96.7 98.5 99 91 10,741 e 25,747 e 0

22 Israel 22 0.888 80.4 76.6 93.9 97.8 84 82 12,360 e 24,687 e 0

23 Greece 24 0.874 80.8 75.5 95.8 98.5 81 80 9,401 e 21,595 e -1

24 Hong Kong, China (SAR) 23 0.877 82.2 76.7 89.7 96.4 66 61 15,547 28,396 1

25 Cyprus 25 0.872 80.2 75.7 95.1 98.7 70 i 67 i 12,511 25,524 0

26 Singapore 26 0.871 79.6 75.2 88.0 96.2 75 76 13,693 27,739 0

27 Korea, Rep. of 29 0.868 78.4 70.9 96.2 99.1 d 85 95 9,667 21,676 -2

28 Portugal 28 0.870 79.1 71.9 89.5 94.5 99 94 11,163 21,348 0

29 Slovenia 27 0.871 78.9 71.5 99.6 d 99.7 d 85 80 12,232 e 19,942 e 2

30 Malta 31 0.850 80.4 75.2 92.4 91.1 79 82 6,526 e 24,017 e -1

31 Barbados .. .. 78.9 73.9 .. .. 77 77 .. .. ..

32 Brunei Darussalam 30 0.853 78.3 73.6 87.3 94.3 77 76 10,865 e, j 24,163 e, j 1

33 Czech Republic 32 0.842 78.0 71.2 .. d .. d 70 69 10,214 e 15,980 e 0

34 Argentina 33 0.833 77.0 69.9 96.7 96.8 86 80 6,319 e 18,467 e 0

35 Slovakia 34 0.829 77.0 69.1 .. d .. d 77 74 8,393 e 12,912 e 0

36 Hungary 35 0.826 75.4 66.8 99.2 d 99.5 d 83 79 8,381 14,769 0

37 Uruguay 37 0.825 78.3 70.8 98.1 97.3 83 76 5,963 e 11,974 e -1

38 Poland 36 0.826 77.3 69.0 99.7 d 99.7 d 86 83 6,453 e 10,561 e 1

39 Chile 39 0.817 78.5 72.5 95.4 95.8 77 78 4,613 e 12,772 e -1

40 Bahrain 41 0.814 75.6 71.4 82.2 90.5 83 77 6,194 19,228 -2

41 Costa Rica 42 0.813 79.2 74.5 95.5 95.4 66 67 4,518 13,080 -2

42 Bahamas 38 0.819 73.6 64.9 96.4 94.9 77 72 12,138 e 18,457 e 3

43 Kuwait 40 0.815 78.4 74.3 79.4 84.0 61 57 10,563 e 22,086 e 2

44 Estonia .. .. 75.8 64.8 .. .. 89 84 .. .. ..

45 United Arab Emirates 45 0.798 77.8 73.5 78.0 73.8 71 65 5,954 e 24,392 e -2

46 Croatia 44 0.799 77.6 69.6 97.1 99.3 d 69 68 5,300 e 9,612 e 0

47 Lithuania 43 0.801 77.0 66.5 99.5 d 99.6 d 83 77 5,406 8,055 2

48 Qatar 48 0.788 71.0 68.5 82.6 80.1 75 75 5,831 e, j 25,753 e, j -2

Medium human development 

49 Trinidad and Tobago 47 0.789 76.5 71.8 91.7 95.4 65 65 4,510 e 11,878 e 0

50 Latvia 46 0.789 75.6 64.3 99.8 d 99.8 d 83 80 5,021 e 7,716 e 2

Combined primary,

Adult literacy secondary and

Gender-related Life expectancy rate tertiary gross Estimated HDI
development at birth (% age 15 enrolment ratio earned income rank

index (years) and above) (%) (PPP US$) minus
(GDI) 1999 1999 1999 a 1999 b

GDI

HDI rank Rank Value Female Male Female Male Female Male Female Male rank c

. . . AND ACHIEVING EQUALITY FOR ALL WOMEN AND MEN
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21 Gender-related
development
index

51 Mexico 49 0.782 75.8 69.8 89.1 93.1 70 71 4,486 12,184 0

52 Panama 50 0.782 76.6 72.0 91.0 92.3 76 73 3,821 7,892 0

53 Belarus 51 0.781 74.4 62.8 99.4 d 99.7 d 79 75 5,373 e 8,599 e 0

54 Belize 59 0.755 75.3 72.6 92.9 93.2 72 73 1,858 e 7,972 e -7

55 Russian Federation 52 0.774 72.5 60.1 99.4 d 99.7 d 82 75 5,877 e 9,283 e 1

56 Malaysia 55 0.768 74.8 69.9 82.8 91.1 67 64 5,153 e 11,183 e -1

57 Bulgaria 53 0.770 74.8 67.1 97.7 98.9 76 69 3,951 6,251 2

58 Romania 54 0.769 73.3 66.5 97.1 99.0 70 68 4,441 e 7,711 e 2

59 Libyan Arab Jamahiriya 61 0.748 72.5 68.6 66.9 90.2 92 92 2,771 e, j 12,024 e, j -4

60 Macedonia, TFYR .. .. 75.1 70.9 .. .. 70 70 .. .. ..

61 Venezuela 57 0.759 76.0 70.2 91.8 92.9 66 64 3,104 e 7,855 e 1

62 Colombia 56 0.760 74.6 67.8 91.5 91.5 73 73 3,587 e 7,965 e 3

63 Mauritius 60 0.754 75.1 67.3 80.8 87.6 64 62 4,789 e 13,452 e 0

64 Suriname .. .. 73.0 67.8 .. .. 86 80 .. .. ..

65 Lebanon 66 0.741 74.4 71.3 79.8 91.8 81 76 2,160 e 7,364 e -5

66 Thailand 58 0.755 72.9 67.0 93.5 97.0 61 60 4,634 7,660 4

67 Fiji 63 0.744 70.7 67.1 90.5 94.7 83 84 2,322 e 7,193 e 0

68 Saudi Arabia 75 0.719 72.7 70.3 65.9 83.5 60 62 2,715 e 17,857 e -11

69 Brazil 64 0.743 71.8 63.9 84.9 84.8 80 79 4,067 10,077 1

70 Philippines 62 0.746 71.1 67.0 94.9 95.3 84 80 2,684 4,910 4

71 Oman 77 0.715 72.4 69.5 59.6 79.1 56 59 3,554 e, j 22,001 e, j -10

72 Armenia 65 0.742 75.6 69.6 97.5 99.2 d 77 82 1,775 e 2,685 e 3

73 Peru 73 0.724 71.3 66.3 84.9 94.4 79 81 1,835 7,455 -4

74 Ukraine 67 0.739 73.5 62.7 99.5 d 99.7 d 78 77 2,488 4,576 3

75 Kazakhstan .. .. 70.2 58.9 .. .. 81 73 .. .. ..

76 Georgia .. .. 77.0 68.8 .. .. 71 69 .. .. ..

77 Maldives 69 0.735 65.3 66.9 96.2 96.3 77 77 3,256 e 5,531 e 2

78 Jamaica 68 0.736 77.1 73.1 90.3 82.4 62 63 2,746 e 4,400 e 4

79 Azerbaijan .. .. 74.8 67.7 .. .. 72 70 .. .. ..

80 Paraguay 72 0.725 72.3 67.8 91.9 94.2 64 64 2,105 6,625 1

81 Sri Lanka 70 0.732 75.0 69.3 88.6 94.3 71 68 2,193 4,305 4

82 Turkey 71 0.726 72.1 67.0 75.9 93.2 55 68 3,937 e 8,772 e 4

83 Turkmenistan .. .. 69.3 62.5 .. .. 81 81 .. .. ..

84 Ecuador 79 0.711 72.8 67.6 89.1 92.8 74 80 1,331 e 4,643 e -3

85 Albania 74 0.721 76.1 70.2 76.9 90.9 71 71 2,248 e 4,088 e 3

86 Dominican Republic 78 0.712 70.0 65.0 83.2 83.2 75 69 2,794 e 8,133 e 0

87 China 76 0.715 72.5 68.3 75.5 91.2 73 73 2,841 e 4,350 e 3

88 Jordan 81 0.698 71.5 68.9 83.4 94.5 57 53 1,728 6,008 -1

89 Tunisia 80 0.700 71.2 68.8 59.3 80.4 72 75 3,055 e 8,802 e 1

90 Iran, Islamic Rep. of 83 0.696 69.4 67.7 68.7 82.7 69 76 2,331 e 8,581 e -1

91 Cape Verde 84 0.696 71.8 66.0 65.1 84.5 76 79 2,687 e 6,560 e -1

92 Kyrgyzstan .. .. 71.4 63.4 .. .. 70 65 .. .. ..

93 Guyana 88 0.693 67.5 59.3 97.9 98.8 66 65 1,949 e 5,435 e -4

94 South Africa 85 0.695 56.2 51.6 84.2 85.7 96 89 5,473 e 12,452 e 0

95 El Salvador 87 0.694 72.9 66.8 75.6 81.3 64 63 2,399 6,363 -1

96 Samoa (Western) .. .. 72.5 65.9 78.8 81.4 67 63 .. .. ..

97 Syrian Arab Republic 90 0.677 72.1 69.8 59.3 87.7 61 65 1,881 e 6,960 e -3

98 Moldova, Rep. of 82 0.696 70.3 62.8 98.1 99.5 d 75 70 1,618 e 2,495 e 6

99 Uzbekistan 86 0.695 71.7 65.8 84.0 93.1 74 79 1,769 e 2,740 e 3

100 Algeria 91 0.673 70.8 67.9 55.7 77.4 69 75 2,169 e 7,882 e -1

Combined primary,

Adult literacy secondary and

Gender-related Life expectancy rate tertiary gross Estimated HDI
development at birth (% age 15 enrolment ratio earned income rank

index (years) and above) (%) (PPP US$) minus
(GDI) 1999 1999 1999 a 1999 b

GDI

HDI rank Rank Value Female Male Female Male Female Male Female Male rank c
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21 Gender-related
development
index

101 Viet Nam 89 0.680 70.2 65.5 91.0 95.4 64 69 1,552 e 2,170 e 2

102 Indonesia 92 0.671 67.7 63.9 81.3 91.5 61 68 1,929 e 3,780 e 0

103 Tajikistan 93 0.656 70.4 64.5 98.7 99.5 d 63 72 769 e, j 1,295 e, j 0

104 Bolivia 94 0.640 63.8 60.4 78.6 91.7 67 73 1,446 e 3,272 e 0

105 Egypt 97 0.620 68.5 65.3 42.8 66.1 72 80 1,847 4,954 -2

106 Nicaragua 95 0.628 70.8 66.1 69.8 66.6 65 61 1,338 e 3,231 e 1

107 Honduras 96 0.623 68.8 63.2 74.1 73.9 63 60 1,202 e 3,462 e 1

108 Guatemala 98 0.610 67.7 61.9 60.5 75.6 45 53 1,691 e 5,622 e 0

109 Gabon .. .. 53.8 51.4 .. .. 87 85 .. .. ..

110 Equatorial Guinea 99 0.598 52.2 49.0 73.3 91.9 59 68 2,659 e 6,749 e 0

111 Namibia 100 0.594 44.9 44.7 80.4 82.4 80 77 3,676 e 7,308 e 0

112 Morocco 101 0.579 69.1 65.4 35.1 61.1 46 58 1,930 e 4,903 e 0

113 Swaziland 102 0.575 48.0 46.0 77.9 80.0 70 74 2,424 e 5,594 e 0

114 Botswana 103 0.571 41.9 41.6 78.9 73.8 70 70 5,183 e 8,638 e 0

115 India 105 0.553 63.3 62.4 44.5 67.8 49 62 1,195 e 3,236 e -1

116 Mongolia 104 0.566 64.5 60.5 52.1 72.6 64 51 1,363 e 2,058 e 1

117 Zimbabwe 106 0.548 42.6 43.2 83.8 92.3 63 67 2,159 e 3,593 e 0

118 Myanmar 107 0.547 58.4 53.6 80.1 88.8 55 55 746 e, j 1,311 e, j 0

119 Ghana 108 0.538 57.9 55.3 61.5 79.4 39 45 1,618 e 2,145 e 0

120 Lesotho 111 0.528 48.0 47.8 93.3 71.7 65 57 1,127 e 2,594 e -2

121 Cambodia 109 0.534 58.6 54.1 57.7 k 80.1 k 54 71 1,190 e 1,541 e 1

122 Papua New Guinea 110 0.530 57.3 55.4 56.0 71.4 35 42 1,742 e 2,941 e 1

123 Kenya 112 0.512 52.2 50.4 74.8 88.3 51 52 966 1,078 0

124 Comoros 113 0.503 60.8 58.0 52.1 66.3 33 38 996 e 1,861 e 0

125 Cameroon 114 0.496 50.8 49.1 68.6 81.2 39 47 964 e 2,189 e 0

126 Congo 115 0.495 53.3 49.0 73.0 86.6 56 69 516 e 946 e 0

Low human development 

127 Pakistan 117 0.466 59.5 59.8 30.0 58.9 28 51 826 e 2,787 e -1

128 Togo 116 0.468 52.8 50.4 39.6 73.6 49 76 908 e 1,918 e 1

129 Nepal 120 0.461 57.8 58.3 22.8 58.0 52 67 849 e 1,607 e -2

130 Bhutan .. .. 62.8 60.3 .. .. .. .. .. .. ..

131 Lao People’s Dem. Rep. 119 0.463 54.4 51.9 31.7 63.0 52 65 1,169 e 1,774 e 0

132 Bangladesh 121 0.459 59.0 58.9 29.3 51.7 33 41 1,076 e 1,866 e -1

133 Yemen 131 0.410 61.2 59.0 23.9 66.6 29 72 345 e 1,272 e -10

134 Haiti 118 0.463 55.4 49.4 46.8 51.1 51 53 1,030 e 1,916 e 4

135 Madagascar 122 0.456 53.4 51.1 58.8 72.8 43 46 595 e 1,005 e 1

136 Nigeria 123 0.443 51.7 51.3 54.2 71.3 41 49 520 e 1,182 e 1

137 Djibouti .. .. 45.3 42.6 52.8 74.9 18 26 .. .. ..

138 Sudan 129 0.413 57.0 54.2 44.9 68.9 31 36 308 e, j 1,016 e, j -4

139 Mauritania 126 0.428 52.7 49.5 31.4 52.2 37 44 1,163 e 2,062 e 0

140 Tanzania, U. Rep. of 124 0.432 52.2 50.0 65.7 84.0 32 33 418 e 585 e 3

141 Uganda 125 0.428 43.8 42.5 55.5 76.8 41 49 942 e 1,393 e 3

142 Congo, Dem. Rep. of the 128 0.418 52.3 49.7 48.7 72.4 26 37 575 e 1,031 e 1

143 Zambia 127 0.420 40.6 41.4 70.2 84.6 46 52 577 e 934 e 3

144 Côte d’Ivoire 132 0.409 48.1 47.5 37.2 53.8 30 46 892 e 2,379 e -1

145 Senegal 130 0.413 54.8 51.1 26.7 46.4 31 40 996 e 1,844 e 2

146 Angola .. .. 46.3 43.6 .. .. 21 25 .. .. ..

147 Benin 134 0.402 55.4 52.0 23.6 55.4 34 57 769 e 1,102 e -1

148 Eritrea 133 0.403 53.2 50.4 39.4 66.5 24 29 601 1,164 1

149 Gambia 136 0.390 47.3 44.5 28.5 43.1 37 53 1,181 e 1,987 e -1

150 Guinea .. .. 47.6 46.6 .. .. 20 37 .. .. ..

Combined primary,

Adult literacy secondary and

Gender-related Life expectancy rate tertiary gross Estimated HDI
development at birth (% age 15 enrolment ratio earned income rank

index (years) and above) (%) (PPP US$) minus
(GDI) 1999 1999 1999 a 1999 b

GDI

HDI rank Rank Value Female Male Female Male Female Male Female Male rank c
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151 Malawi 137 0.386 40.2 40.4 45.3 73.8 69 78 485 e 689 e -1

152 Rwanda 135 0.391 40.6 39.1 59.1 72.9 39 41 719 e 1,054 e 2

153 Mali 138 0.370 52.2 50.2 32.7 47.3 22 34 582 e 928 e 0

154 Central African Republic 139 0.361 46.0 42.7 33.3 58.6 20 29 894 e 1,452 e 0

155 Chad 140 0.346 46.7 44.2 32.3 50.1 20 42 629 e 1,077 e 0

156 Guinea-Bissau 143 0.308 45.9 43.1 18.3 58.3 27 47 442 e 921 e -2

157 Mozambique 141 0.309 40.8 38.8 27.9 59.3 19 26 713 e 1,013 e 1

158 Ethiopia 142 0.308 44.9 43.3 31.8 42.8 19 34 414 e 844 e 1

159 Burkina Faso 144 0.306 47.0 45.1 13.3 33.0 18 28 766 e 1,177 e 0

160 Burundi 145 0.302 41.5 39.6 39.0 55.6 16 21 472 e 690 e 0

161 Niger 146 0.260 45.1 44.5 7.9 23.0 12 20 561 e 941 e 0

162 Sierra Leone .. .. 39.6 37.0 .. .. 21 32 .. .. ..

a. Preliminary UNESCO estimates, subject to further revision.

b. Because of the lack of gender-disaggregated income data, female and male earned income are crudely estimated on the basis of data on the ratio of the female non-agricultural wage to the male non-

agricultural wage, the female and male shares of the economically active population, the total female and male population and GDP per capita (PPP US$) (see technical note 1). Unless otherwise specified,

estimates are based on data for the latest year available during 1994-99.

c. The HDI ranks used in this column are those recalculated for the 146 countries with a GDI value. A positive figure indicates that the GDI rank is higher than the HDI rank, a negative the opposite.

d. For purposes of calculating the GDI a value of 99.0% was applied.

e. No wage data available. For purposes of calculating the estimated female and male earned income, an estimate of 75%, the unweighted average for the countries with available data, was used for the

ratio of the female non-agricultural wage to the male non-agricultural wage. 

f. For purposes of calculating the GDI a value of 100.0% was applied. 

g. The ratio is an underestimate, as many secondary and tertiary students pursue their studies in nearby countries.

h. For purposes of calculating the GDI a value of $40,000 (PPP US$) was applied.

i. Excludes Turkish students and population.

j. Calculated on the basis of GDP per capita (PPP US$) data from Aten, Heston and Summers 2001. 

k. UNESCO 2001a.

Source: Column 1: determined on the basis of the GDI values in column 2; column 2: calculated on the basis of data in columns 3-10; see technical note 1 for details; columns 3 and 4: UN 2001d; columns 5 and 6: unless

otherwise noted, UNESCO 2000a; columns 7 and 8: UNESCO 2001b; columns 9 and 10: unless otherwise noted, calculated on the basis of data on GDP per capita (PPP US$) from World Bank (2001b), data on wages

from ILO (2001c), data on the economically active population from ILO (1996) and data on population from UN (2001d); column 11: determined on the basis of the recalculated HDI ranks and the GDI ranks in column 1.

Combined primary,

Adult literacy secondary and

Gender-related Life expectancy rate tertiary gross Estimated HDI
development at birth (% age 15 enrolment ratio earned income rank

index (years) and above) (%) (PPP US$) minus
(GDI) 1999 1999 1999 a 1999 b

GDI

HDI rank Rank Value Female Male Female Male Female Male Female Male rank c

1 Norway

2 Australia

3 Canada

4 United States

5 Sweden

6 Iceland

7 Belgium

8 Netherlands

9 Finland

10 France

11 Japan

12 United Kingdom

13 Denmark

14 Switzerland

15 Germany

16 Austria

17 New Zealand

18 Ireland

19 Luxembourg

20 Italy

21 Spain

22 Israel

23 Hong Kong, China (SAR)

24 Greece

25 Cyprus

26 Singapore

27 Slovenia

28 Portugal

29 Korea, Rep. of

30 Brunei Darussalam

31 Malta

32 Czech Republic

33 Argentina

34 Slovakia

35 Hungary

36 Poland

37 Uruguay

38 Bahamas

39 Chile

40 Kuwait

41 Bahrain

42 Costa Rica

43 Lithuania

44 Croatia

45 United Arab Emirates

46 Latvia

47 Trinidad and Tobago

48 Qatar

49 Mexico

50 Panama

51 Belarus

52 Russian Federation

53 Bulgaria

54 Romania

55 Malaysia

56 Colombia

57 Venezuela

58 Thailand

59 Belize

60 Mauritius

61 Libyan Arab Jamahiriya

62 Philippines

63 Fiji

64 Brazil

65 Armenia

66 Lebanon

67 Ukraine

68 Jamaica

69 Maldives

70 Sri Lanka

71 Turkey

72 Paraguay

73 Peru

74 Albania

75 Saudi Arabia

76 China

77 Oman

78 Dominican Republic

79 Ecuador

80 Tunisia

81 Jordan

82 Moldova, Rep. of

83 Iran, Islamic Rep. of

84 Cape Verde

85 South Africa

86 Uzbekistan

87 El Salvador

88 Guyana

89 Viet Nam

90 Syrian Arab Republic

91 Algeria

92 Indonesia

93 Tajikistan

94 Bolivia

95 Nicaragua

96 Honduras

97 Egypt

98 Guatemala

99 Equatorial Guinea

100 Namibia

101 Morocco

102 Swaziland

103 Botswana

104 Mongolia

105 India

106 Zimbabwe

107 Myanmar

108 Ghana

109 Cambodia

110 Papua New Guinea

111 Lesotho

112 Kenya

113 Comoros

114 Cameroon

115 Congo

116 Togo

117 Pakistan

118 Haiti

119 Lao People’s Dem. Rep.

120 Nepal

121 Bangladesh

122 Madagascar

123 Nigeria

124 Tanzania, U. Rep. of

125 Uganda

126 Mauritania

127 Zambia

128 Congo, Dem. Rep. of the

129 Sudan

130 Senegal

131 Yemen

132 Côte d’Ivoire

133 Eritrea

134 Benin

135 Rwanda

136 Gambia

137 Malawi

138 Mali

139 Central African Republic

140 Chad

141 Mozambique

142 Ethiopia

143 Guinea-Bissau

144 Burkina Faso

145 Burundi

146 Niger

GDI ranks for 146 countries
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22 Gender
empowerment
measure

High human development

1 Norway 1 0.836 36.4 31 d 58 d 0.63

2 Australia 9 0.738 25.4 25 47 0.67

3 Canada 5 0.763 23.6 35 53 0.61

4 Sweden 3 0.809 42.7 29 49 0.68

5 Belgium 14 0.692 24.9 19 d 50 d 0.43

6 United States 10 0.738 13.8 45 d 53 d 0.61

7 Iceland 2 0.815 34.9 25 53 0.62

8 Netherlands 7 0.755 32.9 23 46 0.51

9 Japan 31 0.520 10.8 9 d 44 d 0.43

10 Finland 4 0.783 36.5 29 d 62 d 0.66

11 Switzerland 13 0.696 22.4 20 40 0.49

12 Luxembourg .. .. 16.7 .. .. ..

13 France .. .. 9.1 .. .. ..

14 United Kingdom 16 0.671 17.0 33 45 0.61

15 Denmark 12 0.705 37.4 3 50 0.70

16 Austria 11 0.723 25.1 26 49 0.48

17 Germany 8 0.749 30.4 26 50 0.50

18 Ireland 18 0.644 13.7 34 50 0.38

19 New Zealand 6 0.756 30.8 37 52 0.65

20 Italy 29 0.536 10.0 19 43 0.44

21 Spain 15 0.688 26.6 31 44 0.42

22 Israel 24 0.569 12.5 25 54 0.50

23 Greece 39 0.502 8.7 25 46 0.44

24 Hong Kong, China (SAR) .. .. – 22 38 ..

25 Cyprus .. .. 7.1 .. .. ..

26 Singapore 35 0.509 6.5 21 42 0.49

27 Korea, Rep. of 61 0.358 5.9 5 31 0.45

28 Portugal 20 0.629 18.7 32 51 0.52

29 Slovenia 22 0.574 12.2 31 51 0.61

30 Malta .. .. 9.2 .. .. ..

31 Barbados 17 0.648 20.4 39 d 51 d 0.60

32 Brunei Darussalam .. .. .. .. .. ..

33 Czech Republic 26 0.546 14.2 23 54 0.64

34 Argentina .. .. 21.3 .. .. ..

35 Slovakia 27 0.546 14.0 32 60 0.65

36 Hungary 41 0.493 8.3 34 62 0.57

37 Uruguay 42 0.491 11.5 28 d 61 d 0.50

38 Poland 32 0.518 12.7 34 60 0.61

39 Chile 49 0.445 8.9 22 d 51 d 0.36

40 Bahrain .. .. .. 9 d 20 d ..

41 Costa Rica 23 0.571 19.3 30 45 0.35

42 Bahamas 19 0.639 19.6 31 51 0.66

43 Kuwait .. .. 0.0 .. .. ..

44 Estonia 25 0.552 17.8 35 67 0.63

45 United Arab Emirates .. .. 0.0 .. .. ..

46 Croatia 30 0.527 16.2 26 52 0.55

47 Lithuania 45 0.474 10.6 39 69 0.67

48 Qatar .. .. .. .. .. ..

Medium human development 

49 Trinidad and Tobago 21 0.599 20.9 40 51 0.38

50 Latvia 28 0.540 17.0 39 65 0.65

Ratio of

Female Female estimated

Gender empowerment measure Seats in legislators, professional female to

(GEM) parliament senior officials and technical male

held by women and managers workers earned

HDI rank Rank Value (as % of total) a (as % of total) b (as % of total) b income c

. . . AND ACHIEVING EQUALITY FOR ALL WOMEN AND MEN
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22 Gender
empowerment
measure

51 Mexico 37 0.507 15.9 23 40 0.37

52 Panama 44 0.475 9.9 33 d 46 d 0.48

53 Belarus .. .. 18.4 .. .. ..

54 Belize 40 0.496 13.5 37 d 39 d 0.23

55 Russian Federation 53 0.434 5.6 37 64 0.63

56 Malaysia 38 0.503 14.5 21 d 44 d 0.46

57 Bulgaria .. .. 10.8 .. .. ..

58 Romania 48 0.449 9.3 26 56 0.58

59 Libyan Arab Jamahiriya .. .. .. .. .. ..

60 Macedonia, TFYR .. .. 6.7 .. .. ..

61 Venezuela 51 0.439 9.7 24 d 58 d 0.40

62 Colombia 36 0.507 12.2 40 d 48 d 0.45

63 Mauritius 59 0.403 5.7 23 38 0.36

64 Suriname 52 0.438 17.6 13 d 69 d 0.36

65 Lebanon .. .. 2.3 .. .. ..

66 Thailand .. .. .. 22 d 55 d ..

67 Fiji .. .. .. 48 d 10 d ..

68 Saudi Arabia .. .. .. .. .. ..

69 Brazil .. .. 5.9 .. 61 d ..

70 Philippines 46 0.470 11.8 33 d 63 d 0.55

71 Oman .. .. .. .. .. ..

72 Armenia .. .. 3.1 .. .. ..

73 Peru 33 0.516 20.0 23 41 0.25

74 Ukraine 54 0.428 7.8 38 63 0.54

75 Kazakhstan .. .. 11.2 .. .. ..

76 Georgia .. .. 7.2 .. .. ..

77 Maldives .. .. 6.0 .. .. ..

78 Jamaica .. .. 16.0 .. .. ..

79 Azerbaijan .. .. 10.5 .. .. ..

80 Paraguay 57 0.407 8.0 23 d 54 d 0.32

81 Sri Lanka 56 0.409 4.0 50 50 0.51

82 Turkey 63 0.308 4.2 9 d 36 d 0.45

83 Turkmenistan .. .. 26.0 .. .. ..

84 Ecuador 43 0.482 14.6 28 d 47 d 0.29

85 Albania .. .. 5.2 .. .. ..

86 Dominican Republic 34 0.510 14.5 31 49 0.34

87 China .. .. 21.8 .. .. ..

88 Jordan .. .. 2.5 .. .. ..

89 Tunisia .. .. 11.5 .. .. ..

90 Iran, Islamic Rep. of .. .. 3.4 .. .. ..

91 Cape Verde .. .. 11.1 .. .. ..

92 Kyrgyzstan .. .. 6.7 .. .. ..

93 Guyana .. .. 18.5 .. .. ..

94 South Africa .. .. 27.9 e .. .. ..

95 El Salvador 50 0.440 9.5 28 47 0.38

96 Samoa (Western) .. .. .. .. .. ..

97 Syrian Arab Republic .. .. 10.4 .. .. ..

98 Moldova, Rep. of .. .. 8.9 .. .. ..

99 Uzbekistan .. .. 7.2 .. .. ..

100 Algeria .. .. 4.0 .. .. ..

Ratio of

Female Female estimated

Gender empowerment measure Seats in legislators, professional female to

(GEM) parliament senior officials and technical male

held by women and managers workers earned

HDI rank Rank Value (as % of total) a (as % of total) b (as % of total) b income c
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22 Gender
empowerment
measure

101 Viet Nam .. .. 26.0 .. .. ..

102 Indonesia .. .. 8.0 .. .. ..

103 Tajikistan .. .. 12.4 .. .. ..

104 Bolivia 55 0.425 10.2 25 43 0.44

105 Egypt 64 0.258 2.4 11 29 0.37

106 Nicaragua .. .. 9.7 .. .. ..

107 Honduras 47 0.449 9.4 36 d 51 d 0.35

108 Guatemala .. .. 8.8 .. .. ..

109 Gabon .. .. 10.9 .. .. ..

110 Equatorial Guinea .. .. 5.0 .. .. ..

111 Namibia .. .. 20.4 .. .. ..

112 Morocco .. .. 0.7 .. .. ..

113 Swaziland 60 0.385 6.3 24 d 61 d 0.43

114 Botswana .. .. 17.0 .. .. ..

115 India .. .. .. .. .. ..

116 Mongolia .. .. 10.5 .. .. ..

117 Zimbabwe .. .. 9.3 .. .. ..

118 Myanmar .. .. .. .. .. ..

119 Ghana .. .. 9.0 .. .. ..

120 Lesotho .. .. 10.7 .. .. ..

121 Cambodia .. .. 9.3 .. .. ..

122 Papua New Guinea .. .. 1.8 .. .. ..

123 Kenya .. .. 3.6 .. .. ..

124 Comoros .. .. .. .. .. ..

125 Cameroon .. .. 5.6 .. .. ..

126 Congo .. .. 12.0 .. .. ..

Low human development 

127 Pakistan .. .. .. 8 d 25 d ..

128 Togo .. .. 4.9 .. .. ..

129 Nepal .. .. 7.9 .. .. ..

130 Bhutan .. .. 9.3 .. .. ..

131 Lao People’s Dem. Rep. .. .. 21.2 .. .. ..

132 Bangladesh 62 0.309 9.1 5 d 35 d 0.58

133 Yemen .. .. 0.7 .. .. ..

134 Haiti .. .. .. .. .. ..

135 Madagascar .. .. 8.0 .. .. ..

136 Nigeria .. .. 3.3 .. .. ..

137 Djibouti .. .. 0.0 .. .. ..

138 Sudan .. .. 9.7 .. .. ..

139 Mauritania .. .. 3.0 .. .. ..

140 Tanzania, U. Rep. of .. .. 22.2 .. .. ..

141 Uganda .. .. 17.8 .. .. ..

142 Congo, Dem. Rep. of the .. .. .. .. .. ..

143 Zambia .. .. 10.1 .. .. ..

144 Côte d’Ivoire .. .. 8.5 .. .. ..

145 Senegal .. .. 14.0 .. .. ..

146 Angola .. .. 15.5 .. .. ..

147 Benin .. .. 6.0 .. .. ..

148 Eritrea 58 0.404 14.7 17 30 0.52

149 Gambia .. .. 2.0 .. .. ..

150 Guinea .. .. 8.8 .. .. ..

Ratio of

Female Female estimated

Gender empowerment measure Seats in legislators, professional female to

(GEM) parliament senior officials and technical male

held by women and managers workers earned

HDI rank Rank Value (as % of total) a (as % of total) b (as % of total) b income c
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22 Gender
empowerment
measure

151 Malawi .. .. 9.3 .. .. ..

152 Rwanda .. .. 25.7 .. .. ..

153 Mali .. .. 12.2 .. .. ..

154 Central African Republic .. .. 7.3 .. .. ..

155 Chad .. .. 2.4 .. .. ..

156 Guinea-Bissau .. .. 7.8 .. .. ..

157 Mozambique .. .. 30.0 .. .. ..

158 Ethiopia .. .. 7.8 .. .. ..

159 Burkina Faso .. .. 11.0 .. .. ..

160 Burundi .. .. 14.4 .. .. ..

161 Niger .. .. 1.2 .. .. ..

162 Sierra Leone .. .. 8.8 .. .. ..

a. Data are as of 8 March 2001.

b. Data refer to the latest year available during the period 1990-99.

c. Calculated on the basis of data in columns 9 and 10 in table 21. Estimates are based on data for the latest year available during the period 1994-99.

d. Data are based on the International Standard Classification of Occupations (ISCO-68) as defined in ILO (2001c).

e. Calculated on the basis of the 54 permanent seats (that is, excluding the 36 special rotating delegates appointed on an ad hoc basis).

Source: Column 1: determined on the basis of the GEM values in column 2; column 2: calculated on the basis of data in columns 3-5 in this table and in columns 9 and 10 in table 21 (see technical note 1

for details); column 3: calculated on the basis of data on parliamentary seats from IPU (2001c); columns 4 and 5: calculated on the basis of occupational data from ILO (2001c); column 6: calculated on the

basis of data in columns 9 and 10 in table 21.

Ratio of

Female Female estimated

Gender empowerment measure Seats in legislators, professional female to

(GEM) parliament senior officials and technical male

held by women and managers workers earned

HDI rank Rank Value (as % of total) a (as % of total) b (as % of total) b income c

1 Norway

2 Iceland

3 Sweden

4 Finland

5 Canada

6 New Zealand

7 Netherlands

8 Germany

9 Australia

10 United States

11 Austria

12 Denmark

13 Switzerland

14 Belgium

15 Spain

16 United Kingdom

17 Barbados

18 Ireland

19 Bahamas

20 Portugal

21 Trinidad and Tobago

22 Slovenia

23 Costa Rica

24 Israel

25 Estonia

26 Czech Republic

27 Slovakia

28 Latvia

29 Italy

30 Croatia

31 Japan

32 Poland

33 Peru

34 Dominican Republic

35 Singapore

36 Colombia

37 Mexico

38 Malaysia

39 Greece

40 Belize

41 Hungary

42 Uruguay

43 Ecuador

44 Panama

45 Lithuania

46 Philippines

47 Honduras

48 Romania

49 Chile

50 El Salvador

51 Venezuela

52 Suriname

53 Russian Federation

54 Ukraine

55 Bolivia

56 Sri Lanka

57 Paraguay

58 Eritrea

59 Mauritius

60 Swaziland

61 Korea, Rep. of

62 Bangladesh

63 Turkey

64 Egypt

GEM ranks for 64 countries
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23 Gender
inequality in
education

High human development

1 Norway .. .. .. .. 100 100 98 101 71 53

2 Australia .. .. .. .. 95 100 89 101 83 77

3 Canada .. .. .. .. 94 98 90 99 95 81

4 Sweden .. .. .. .. 100 100 99 100 57 43

5 Belgium .. .. .. .. 98 100 87 98 57 55

6 United States .. .. .. .. 95 100 90 100 92 71

7 Iceland .. .. .. .. 98 100 88 102 45 30

8 Netherlands .. .. .. .. 99 99 91 101 46 48

9 Japan .. .. .. .. .. .. .. .. 36 44

10 Finland .. .. .. .. 98 100 94 101 80 68

11 Switzerland .. .. .. .. .. .. .. .. 25 40

12 Luxembourg .. .. .. .. .. .. 70 108 7 c 12 c

13 France .. .. .. .. 100 100 95 101 57 45

14 United Kingdom .. .. .. .. 100 100 93 103 56 49

15 Denmark .. .. .. .. 100 100 .. .. 53 43

16 Austria .. .. .. .. .. .. 89 101 49 48

17 Germany .. .. .. .. 89 102 89 100 44 50

18 Ireland .. .. .. .. 93 102 88 105 43 39

19 New Zealand .. .. .. .. 98 101 91 102 73 53

20 Italy 98.0 99 99.8 100 100 100 .. .. 52 42

21 Spain 96.7 98 99.8 100 100 100 .. .. 56 47

22 Israel 93.9 96 99.6 100 .. .. .. .. 41 36

23 Greece 95.8 97 99.8 100 93 100 88 103 46 47

24 Hong Kong, China (SAR) 89.7 93 99.8 101 91 103 71 107 .. ..

25 Cyprus 95.1 96 99.8 100 81 101 .. .. 25 d 20 d

26 Singapore 88.0 92 99.8 100 .. .. .. .. 31 37

27 Korea, Rep. of 96.2 97 99.8 100 93 101 97 100 52 82

28 Portugal 89.5 95 99.8 100 .. .. .. .. 44 33

29 Slovenia 99.6 100 99.8 100 94 99 90 103 41 31

30 Malta 92.4 101 99.8 103 100 100 79 100 32 27

31 Barbados .. .. .. .. .. .. .. .. 34 23

32 Brunei Darussalam 87.3 93 99.8 101 93 100 .. .. 8 5

33 Czech Republic .. .. .. .. 89 100 89 103 23 24

34 Argentina 96.7 100 98.8 100 .. .. .. .. .. ..

35 Slovakia .. .. .. .. .. .. .. .. 23 22

36 Hungary 99.2 100 99.8 100 82 99 87 102 26 22

37 Uruguay 98.1 101 99.6 101 93 101 .. .. .. ..

38 Poland 99.7 100 99.8 100 96 100 .. .. 28 21

39 Chile 95.4 100 99.0 100 88 97 60 108 29 34

40 Bahrain 82.2 91 98.3 100 98 103 88 108 .. ..

41 Costa Rica 95.5 100 98.6 101 89 101 43 113 28 33

42 Bahamas 96.4 102 98.3 102 .. .. .. .. .. ..

43 Kuwait 79.4 95 92.8 101 67 98 58 100 24 15

44 Estonia .. .. .. .. 92 98 90 105 46 38

45 United Arab Emirates 78.0 106 94.5 111 79 98 71 106 21 5

46 Croatia 97.1 98 99.8 100 84 99 80 102 29 27

47 Lithuania 99.5 100 99.8 100 93 99 85 101 38 25

48 Qatar 82.6 103 96.8 105 82 90 70 102 41 14

Medium human development 

49 Trinidad and Tobago 91.7 96 97.1 99 88 100 .. .. 7 9

50 Latvia 99.8 100 99.8 100 91 96 83 100 40 27

Net primary Net secondary

Adult literacy Youth literacy enrolment enrolment

Female Female Female Female Female Gross tertiary

rate rate Female rate ratio ratio enrolment a

(% age as % of rate as % of Female as % of Female as % of Female Male

15 and male (% age male ratio male ratio male ratio ratio

above) rate 15-24) rate (%) ratio (%) ratio (%) (%)

HDI rank 1999 1999 1999 1999 1995-97 b 1995-97 b 1995-97 b 1995-97 b 1994-97 b 1994-97 b

. . . AND ACHIEVING EQUALITY FOR ALL WOMEN AND MEN



HUMAN DEVELOPMENT INDICATORS 219

23 Gender
inequality in
education

51 Mexico 89.1 96 96.2 99 100 100 .. .. 15 17

52 Panama 91.0 99 96.3 99 .. .. .. .. .. ..

53 Belarus 99.4 100 99.8 100 .. .. .. .. 49 39

54 Belize 92.9 100 98.5 101 .. .. .. .. .. ..

55 Russian Federation 99.4 100 99.8 100 .. .. .. .. 49 37

56 Malaysia 82.8 91 97.4 100 .. .. .. .. .. ..

57 Bulgaria 97.7 99 99.5 100 91 97 69 73 52 31

58 Romania 97.1 98 99.7 100 97 99 75 102 24 21

59 Libyan Arab Jamahiriya 66.9 74 92.6 93 .. .. .. .. .. ..

60 Macedonia, TFYR .. .. .. .. 94 98 55 97 22 17

61 Venezuela 91.8 99 98.5 101 85 102 27 153 .. ..

62 Colombia 91.5 100 97.5 101 .. .. 49 115 17 16

63 Mauritius 80.8 92 94.3 101 98 100 61 110 6 6

64 Suriname .. .. .. .. .. .. .. .. .. ..

65 Lebanon 79.8 87 92.6 95 .. .. 71 115 27 27

66 Thailand 93.5 96 98.3 99 .. .. .. .. .. ..

67 Fiji 90.5 96 99.0 100 .. .. .. .. .. ..

68 Saudi Arabia 65.9 79 89.8 94 58 94 41 76 15 17

69 Brazil 84.9 100 94.1 104 .. .. .. .. .. ..

70 Philippines 94.9 100 98.7 100 .. .. .. .. 33 25

71 Oman 59.6 75 95.3 96 66 98 57 99 7 9

72 Armenia 97.5 98 99.7 100 .. .. .. .. 14 11

73 Peru 84.9 90 95.1 97 .. .. .. .. .. ..

74 Ukraine 99.5 100 99.9 100 .. .. .. .. .. ..

75 Kazakhstan .. .. .. .. .. .. .. .. 37 29

76 Georgia .. .. .. .. 87 99 74 98 44 40

77 Maldives 96.2 100 99.3 100 .. .. .. .. .. ..

78 Jamaica 90.3 110 97.2 108 .. .. .. .. 7 9

79 Azerbaijan .. .. .. .. .. .. .. .. 18 17

80 Paraguay 91.9 98 96.9 100 91 101 39 107 11 10

81 Sri Lanka 88.6 94 96.4 99 .. .. .. .. 4 6

82 Turkey 75.9 81 93.6 95 96 96 43 73 15 27

83 Turkmenistan .. .. .. .. .. .. .. .. .. ..

84 Ecuador 89.1 96 96.4 99 97 101 .. .. .. ..

85 Albania 76.9 85 96.9 98 100 100 .. .. 14 10

86 Dominican Republic 83.2 100 91.5 102 85 102 33 135 27 19

87 China 75.5 83 96.0 97 100 100 .. .. 4 7

88 Jordan 83.4 88 99.6 100 .. .. .. .. .. ..

89 Tunisia 59.3 74 88.2 91 98 98 54 101 12 15

90 Iran, Islamic Rep. of 68.7 83 91.3 95 88 96 68 92 13 22

91 Cape Verde 65.1 77 85.4 93 .. .. 48 102 .. ..

92 Kyrgyzstan .. .. .. .. 93 96 .. .. 13 11

93 Guyana 97.9 99 99.8 100 87 100 68 106 12 11

94 South Africa 84.2 98 91.0 100 96 101 67 149 16 18

95 El Salvador 75.6 93 87.1 98 78 101 23 113 18 18

96 Samoa (Western) 78.8 97 87.2 101 95 99 .. .. .. ..

97 Syrian Arab Republic 59.3 68 77.8 82 87 93 36 90 13 18

98 Moldova, Rep. of 98.1 99 99.8 100 .. .. .. .. 29 24

99 Uzbekistan 84.0 90 94.9 97 .. .. .. .. .. ..

100 Algeria 55.7 72 83.8 91 91 93 54 94 10 14

Net primary Net secondary

Adult literacy Youth literacy enrolment enrolment

Female Female Female Female Female Gross tertiary

rate rate Female rate ratio ratio enrolment a

(% age as % of rate as % of Female as % of Female as % of Female Male

15 and male (% age male ratio male ratio male ratio ratio

above) rate 15-24) rate (%) ratio (%) ratio (%) (%)

HDI rank 1999 1999 1999 1999 1995-97 b 1995-97 b 1995-97 b 1995-97 b 1994-97 b 1994-97 b
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23 Gender
inequality in
education

101 Viet Nam 91.0 95 97.0 100 .. .. .. .. .. ..

102 Indonesia 81.3 89 96.8 99 93 97 .. .. 8 15

103 Tajikistan 98.7 99 99.8 100 .. .. .. .. 13 27

104 Bolivia 78.6 86 93.5 96 .. .. .. .. .. ..

105 Egypt 42.8 65 61.7 81 88 89 64 90 16 24

106 Nicaragua 69.8 105 76.1 108 78 103 35 118 12 11

107 Honduras 74.1 100 84.5 104 .. .. .. .. 9 11

108 Guatemala 60.5 80 72.4 85 68 89 .. .. .. ..

109 Gabon .. .. .. .. .. .. .. .. .. ..

110 Equatorial Guinea 73.3 80 94.9 97 .. .. .. .. .. ..

111 Namibia 80.4 98 93.0 104 97 108 44 134 10 6

112 Morocco 35.1 57 57.0 75 67 80 .. .. 9 13

113 Swaziland 77.9 97 90.8 102 91 101 41 119 6 6

114 Botswana 78.9 107 91.9 110 83 105 52 117 5 6

115 India 44.5 66 63.8 81 .. .. .. .. 5 8

116 Mongolia 52.1 72 73.0 87 86 105 61 133 24 10

117 Zimbabwe 83.8 91 95.5 97 .. .. .. .. 4 9

118 Myanmar 80.1 90 90.2 99 .. .. .. .. 7 4

119 Ghana 61.5 77 87.3 94 .. .. .. .. .. ..

120 Lesotho 93.3 130 98.4 120 71 117 24 185 3 2

121 Cambodia .. .. .. .. 92 92 16 55 1 2

122 Papua New Guinea 56.0 78 70.4 88 .. .. .. .. 2 4

123 Kenya 74.8 85 93.7 98 .. .. .. .. .. ..

124 Comoros 52.1 79 61.1 84 .. .. .. .. (.) 1

125 Cameroon 68.6 84 93.1 99 .. .. .. .. .. ..

126 Congo 73.0 84 96.3 98 .. .. .. .. .. ..

Low human development

127 Pakistan 30.0 51 48.4 64 .. .. .. .. .. ..

128 Togo 39.6 54 57.6 66 72 77 13 44 1 6

129 Nepal 22.8 39 40.7 54 .. .. .. .. .. ..

130 Bhutan .. .. .. .. .. .. .. .. .. ..

131 Lao People’s Dem. Rep. 31.7 50 56.1 69 72 91 21 79 2 4

132 Bangladesh 29.3 57 39.4 65 .. .. .. .. .. ..

133 Yemen 23.9 36 43.8 53 .. .. .. .. 1 7

134 Haiti 46.8 92 63.6 100 55 98 .. .. .. ..

135 Madagascar 58.8 81 75.6 91 62 104 .. .. 2 2

136 Nigeria 54.2 76 82.5 93 .. .. .. .. .. ..

137 Djibouti 52.8 71 78.1 89 27 75 10 68 (.) (.)

138 Sudan 44.9 65 70.0 85 .. .. .. .. .. ..

139 Mauritania 31.4 60 40.4 67 58 92 .. .. 1 6

140 Tanzania, U. Rep. of 65.7 78 87.8 94 49 103 .. .. (.) 1

141 Uganda 55.5 72 71.3 84 .. .. .. .. 1 3

142 Congo, Dem. Rep. of the 48.7 67 73.5 83 .. .. .. .. .. ..

143 Zambia 70.2 83 84.6 94 74 98 .. .. 1 4

144 Côte d’Ivoire 37.2 69 58.1 84 47 75 .. .. 3 9

145 Senegal 26.7 57 40.7 69 55 85 .. .. .. ..

146 Angola .. .. .. .. 35 109 .. .. .. ..

147 Benin 23.6 43 36.9 48 48 61 .. .. 1 5

148 Eritrea 39.4 59 60.7 76 29 90 14 85 (.) 2

149 Gambia 28.5 66 47.6 74 57 79 .. .. 1 2

150 Guinea .. .. .. .. 33 65 .. .. (.) 2

Net primary Net secondary

Adult literacy Youth literacy enrolment enrolment

Female Female Female Female Female Gross tertiary

rate rate Female rate ratio ratio enrolment a

(% age as % of rate as % of Female as % of Female as % of Female Male

15 and male (% age male ratio male ratio male ratio ratio

above) rate 15-24) rate (%) ratio (%) ratio (%) (%)

HDI rank 1999 1999 1999 1999 1995-97 b 1995-97 b 1995-97 b 1995-97 b 1994-97 b 1994-97 b
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23 Gender
inequality in
education

151 Malawi 45.3 61 59.9 74 .. .. .. .. (.) 1

152 Rwanda 59.1 81 80.5 95 .. .. .. .. .. ..

153 Mali 32.7 69 58.1 82 25 66 .. .. 1 2

154 Central African Republic 33.3 57 56.9 76 .. .. .. .. .. ..

155 Chad 32.3 65 57.7 80 38 58 3 30 (.) 1

156 Guinea-Bissau 18.3 31 32.5 40 .. .. .. .. .. ..

157 Mozambique 27.9 47 44.8 60 34 76 5 67 (.) 1

158 Ethiopia 31.8 74 51.8 97 27 62 .. .. (.) 1

159 Burkina Faso 13.3 40 22.2 50 27 67 .. .. (.) 1

160 Burundi 39.0 70 59.9 93 28 88 .. .. .. ..

161 Niger 7.9 34 13.2 42 19 63 4 61 .. ..

162 Sierra Leone .. .. .. .. .. .. .. .. .. ..

Developing countries 65.3 81 80.3 91 .. .. .. .. .. ..

Least developed countries 41.9 68 57.7 79 .. .. .. .. .. ..

Arab States 49.0 67 71.5 84 .. .. .. .. .. ..

East Asia and the Pacific 78.7 86 96.1 98 .. .. .. .. .. ..

Latin America and the Caribbean 86.9 98 94.2 101 .. .. .. .. .. ..

South Asia 43.2 65 61.0 78 .. .. .. .. .. ..

Sub-Saharan Africa 52.6 77 72.5 89 .. .. .. .. .. ..

Eastern Europe and the CIS 98.2 99 99.3 100 .. .. .. .. .. ..

OECD .. .. .. .. .. .. .. .. .. ..

High-income OECD .. .. .. .. .. .. .. .. .. ..

High human development .. .. .. .. .. .. .. .. .. ..

Medium human development 71.6 84 86.2 94 .. .. .. .. .. ..

Low human development 38.2 63 57.2 77 .. .. .. .. .. ..

High income .. .. .. .. .. .. .. .. .. ..

Middle income 80.2 88 94.0 97 .. .. .. .. .. ..

Low income 52.2 74 68.6 84 .. .. .. .. .. ..

World .. .. .. .. .. .. .. .. .. ..

a. Tertiary enrolment is generally calculated as a gross ratio.     

b. Data refer to the most recent year available during the period specified.                

c. The ratio is an underestimate, as many students pursue their studies in nearby countries.

d. Excludes Turkish institutions. 

Source: Column 1: UNESCO 2000a; column 2: calculated on the basis of data on adult literacy rates from UNESCO (2000a); column 3: UNESCO 2000c; column 4: calculated on the basis of data on youth

literacy rates from UNESCO (2000c); columns 5 and 7: UNESCO 2001c; column 6: calculated on the basis of data on net primary enrolment ratios from UNESCO (2001c); column 8: calculated on the basis

of data on net secondary enrolment ratios from UNESCO (2001c); columns 9 and 10: UNESCO 1999.

Net primary Net secondary

Adult literacy Youth literacy enrolment enrolment

Female Female Female Female Female Gross tertiary

rate rate Female rate ratio ratio enrolment a

(% age as % of rate as % of Female as % of Female as % of Female Male

15 and male (% age male ratio male ratio male ratio ratio

above) rate 15-24) rate (%) ratio (%) ratio (%) (%)

HDI rank 1999 1999 1999 1999 1995-97 b 1995-97 b 1995-97 b 1995-97 b 1994-97 b 1994-97 b
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24 Gender
inequality 
in economic
activity

High human development

1 Norway 58.9 114 84 2 7 10 35 87 59 67 33

2 Australia 55.6 114 76 4 6 11 31 85 63 62 38

3 Canada 59.8 110 81 2 5 12 32 86 63 66 34

4 Sweden 63.0 109 89 1 4 12 39 87 57 64 36

5 Belgium 39.8 113 65 .. .. .. .. .. .. 85 15

6 United States 58.4 110 80 1 4 13 34 85 63 67 33

7 Iceland 67.6 103 85 4 12 15 35 81 53 50 50

8 Netherlands 45.3 120 66 2 4 9 31 85 62 84 16

9 Japan 51.1 106 67 6 5 24 39 69 55 82 18

10 Finland 57.4 101 86 5 9 14 39 81 52 44 56

11 Switzerland 51.6 112 66 4 5 15 35 82 59 .. ..

12 Luxembourg 37.6 109 57 .. .. .. .. .. .. .. ..

13 France 48.1 107 76 .. .. .. .. .. .. .. ..

14 United Kingdom 52.6 110 74 1 3 13 38 86 59 65 35

15 Denmark 61.9 104 84 2 5 15 36 83 58 .. ..

16 Austria 44.5 104 65 8 6 14 42 78 52 68 32

17 Germany 48.4 105 69 3 3 19 46 79 51 75 25

18 Ireland 36.4 117 51 3 15 15 34 79 49 56 44

19 New Zealand 56.9 122 78 6 11 13 33 81 56 64 36

20 Italy 38.4 111 58 7 7 22 38 72 55 57 43

21 Spain 37.3 120 55 6 10 14 39 80 52 62 38

22 Israel 48.3 120 67 1 3 14 38 84 58 78 22

23 Greece 37.5 119 57 23 18 13 28 63 54 71 29

24 Hong Kong, China (SAR) 49.1 103 63 (.) (.) 15 31 85 69 .. ..

25 Cyprus 49.1 110 62 10 11 18 30 71 58 .. ..

26 Singapore 50.2 105 64 (.) (.) 25 34 75 66 75 25

27 Korea, Rep. of 53.0 110 69 13 10 21 38 66 52 88 12

28 Portugal 50.8 106 70 16 12 21 40 64 48 59 41

29 Slovenia 53.8 96 80 13 12 31 49 57 38 59 41

30 Malta 25.3 119 36 .. .. .. .. .. .. .. ..

31 Barbados 58.7 108 76 4 6 13 25 71 60 .. ..

32 Brunei Darussalam 49.0 130 61 .. .. .. .. .. .. .. ..

33 Czech Republic 62.4 102 84 4 7 29 50 66 43 78 22

34 Argentina 35.0 120 45 (.) 2 12 32 88 65 .. ..

35 Slovakia 62.9 103 84 6 11 27 49 67 40 74 26

36 Hungary 48.5 99 72 4 11 25 40 71 50 64 36

37 Uruguay 47.9 125 66 2 7 17 34 82 59 .. ..

38 Poland 57.2 98 80 20 21 21 41 59 38 59 41

39 Chile 37.1 126 48 4 19 14 34 81 47 .. ..

40 Bahrain 32.1 135 37 (.) 1 32 57 67 41 .. ..

41 Costa Rica 36.6 126 45 6 27 17 26 76 46 46 54

42 Bahamas 68.4 113 85 1 8 6 22 93 69 .. ..

43 Kuwait 40.7 129 52 .. .. .. .. .. .. .. ..

44 Estonia 61.6 95 82 8 16 27 39 65 44 61 39

45 United Arab Emirates 32.0 129 37 .. .. .. .. .. .. .. ..

46 Croatia 48.4 103 72 .. .. .. .. .. .. 73 27

47 Lithuania 57.8 94 79 18 23 21 35 61 42 55 45

48 Qatar 35.9 140 40 .. .. .. .. .. .. .. ..

Medium human development

49 Trinidad and Tobago 43.7 115 58 5 14 13 33 82 54 77 23

50 Latvia 61.0 95 81 18 23 20 33 62 44 56 44

Employment by economic activity Contributing family

Female economic activity rate (%) workers

(age 15 and above) Female Male

Rate Index As % of Agriculture Industry Services (as % of (as % of

(%) (1985 = 100) male rate Female Male Female Male Female Male total) total)

HDI rank 1999 1999 1999 1994-97 a 1994-97 a 1994-97 a 1994-97 a 1994-97 a 1994-97 a 1994-99 a 1994-99 a
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51 Mexico 38.9 120 47 13 30 19 24 68 46 47 53

52 Panama 43.0 116 54 3 29 11 21 86 49 27 73

53 Belarus 58.9 96 82 .. .. .. .. .. .. .. ..

54 Belize 27.1 122 31 5 38 10 20 84 40 .. ..

55 Russian Federation 59.1 96 81 .. .. .. .. .. .. 42 58

56 Malaysia 47.8 111 60 14 19 30 36 56 45 .. ..

57 Bulgaria 57.2 96 86 .. .. .. .. .. .. .. ..

58 Romania 51.0 92 76 43 35 24 36 33 29 76 24

59 Libyan Arab Jamahiriya 24.7 116 32 .. .. .. .. .. .. .. ..

60 Macedonia, TFYR 50.2 109 71 6 10 41 53 51 32 .. ..

61 Venezuela 42.6 123 53 2 19 14 28 84 53 .. ..

62 Colombia 47.7 134 60 (.) 1 21 32 76 66 67 33

63 Mauritius 37.7 122 48 13 15 43 39 45 46 54 46

64 Suriname 35.5 128 48 2 8 6 33 90 53 .. ..

65 Lebanon 29.1 132 38 .. .. .. .. .. .. .. ..

66 Thailand 72.9 97 84 51 49 17 22 32 28 66 34

67 Fiji 35.4 155 44 .. .. .. .. .. .. .. ..

68 Saudi Arabia 20.7 166 26 .. .. .. .. .. .. .. ..

69 Brazil 43.9 110 52 22 28 9 26 68 45 .. ..

70 Philippines 49.4 107 61 28 48 13 19 59 33 .. ..

71 Oman 18.6 175 24 .. .. .. .. .. .. .. ..

72 Armenia 62.1 100 86 .. .. .. .. .. .. .. ..

73 Peru 34.0 124 43 5 10 12 27 83 63 68 32

74 Ukraine 55.3 94 79 .. .. .. .. .. .. 64 36

75 Kazakhstan 60.6 99 81 .. .. .. .. .. .. .. ..

76 Georgia 55.7 95 77 .. .. .. .. .. .. .. ..

77 Maldives 65.9 104 79 .. .. .. .. .. .. .. ..

78 Jamaica 69.3 103 86 11 31 12 27 77 42 66 34

79 Azerbaijan 54.3 97 74 .. .. .. .. .. .. .. ..

80 Paraguay 36.6 110 43 1 6 13 37 87 57 .. ..

81 Sri Lanka 42.2 118 55 40 33 24 22 34 41 56 44

82 Turkey 49.3 111 60 65 30 13 29 21 40 .. ..

83 Turkmenistan 62.0 101 81 .. .. .. .. .. .. .. ..

84 Ecuador 32.3 128 38 2 10 16 26 83 64 63 37

85 Albania 59.6 105 73 .. .. .. .. .. .. .. ..

86 Dominican Republic 39.9 124 47 .. .. .. .. .. .. 23 77

87 China 73.0 102 86 .. .. .. .. .. .. .. ..

88 Jordan 25.8 160 33 .. .. .. .. .. .. .. ..

89 Tunisia 36.8 112 46 20 22 40 32 38 44 .. ..

90 Iran, Islamic Rep. of 28.3 136 36 .. .. .. .. .. .. .. ..

91 Cape Verde 45.8 115 52 .. .. .. .. .. .. .. ..

92 Kyrgyzstan 60.7 102 83 48 48 7 12 38 31 .. ..

93 Guyana 41.3 126 49 .. .. .. .. .. .. .. ..

94 South Africa 46.3 104 59 .. .. .. .. .. .. .. ..

95 El Salvador 45.5 132 54 7 38 21 25 72 37 33 67

96 Samoa (Western) .. .. .. .. .. .. .. .. .. .. ..

97 Syrian Arab Republic 28.2 121 36 .. .. .. .. .. .. .. ..

98 Moldova, Rep. of 60.0 94 83 .. .. .. .. .. .. .. ..

99 Uzbekistan 62.0 102 84 .. .. .. .. .. .. .. ..

100 Algeria 28.6 153 38 .. .. .. .. .. .. .. ..

24 Gender
inequality 
in economic
activity
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101 Viet Nam 73.5 100 90 71 70 9 12 20 18 .. ..

102 Indonesia 55.0 115 67 42 41 16 21 42 39 .. ..

103 Tajikistan 57.1 101 78 .. .. .. .. .. .. .. ..

104 Bolivia 47.8 112 57 2 2 16 40 82 58 67 33

105 Egypt 34.5 118 44 42 32 9 25 48 43 35 65

106 Nicaragua 46.9 125 55 .. .. .. .. .. .. .. ..

107 Honduras 39.8 122 46 7 53 27 19 66 28 40 60

108 Guatemala 35.3 128 41 .. .. .. .. .. .. .. ..

109 Gabon 62.8 98 75 .. .. .. .. .. .. .. ..

110 Equatorial Guinea 45.6 99 51 .. .. .. .. .. .. .. ..

111 Namibia 54.0 101 67 .. .. .. .. .. .. .. ..

112 Morocco 41.2 109 52 .. .. .. .. .. .. .. ..

113 Swaziland 42.1 106 52 .. .. .. .. .. .. .. ..

114 Botswana 64.5 95 77 .. .. .. .. .. .. .. ..

115 India 42.0 98 50 .. .. .. .. .. .. .. ..

116 Mongolia 73.2 101 87 .. .. .. .. .. .. .. ..

117 Zimbabwe 66.6 100 78 38 22 10 32 52 46 .. ..

118 Myanmar 65.8 98 75 .. .. .. .. .. .. .. ..

119 Ghana 80.6 98 98 .. .. .. .. .. .. .. ..

120 Lesotho 47.3 100 56 .. .. .. .. .. .. .. ..

121 Cambodia 81.5 99 96 .. .. .. .. .. .. .. ..

122 Papua New Guinea 67.0 98 78 .. .. .. .. .. .. .. ..

123 Kenya 74.6 100 84 .. .. .. .. .. .. .. ..

124 Comoros 62.4 96 73 .. .. .. .. .. .. .. ..

125 Cameroon 49.3 103 58 .. .. .. .. .. .. .. ..

126 Congo 58.5 101 71 .. .. .. .. .. .. .. ..

Low human development

127 Pakistan 35.0 126 41 67 44 11 20 22 36 .. ..

128 Togo 53.5 100 62 .. .. .. .. .. .. .. ..

129 Nepal 56.9 101 67 .. .. .. .. .. .. .. ..

130 Bhutan 58.0 100 65 .. .. .. .. .. .. .. ..

131 Lao People’s Dem. Rep. 74.6 100 84 .. .. .. .. .. .. .. ..

132 Bangladesh 65.8 99 76 78 54 8 11 11 34 74 26

133 Yemen 30.1 108 36 .. .. .. .. .. .. .. ..

134 Haiti 56.7 95 69 .. .. .. .. .. .. .. ..

135 Madagascar 69.1 98 78 .. .. .. .. .. .. .. ..

136 Nigeria 48.1 100 56 .. .. .. .. .. .. .. ..

137 Djibouti .. .. .. .. .. .. .. .. .. .. ..

138 Sudan 34.3 112 40 .. .. .. .. .. .. .. ..

139 Mauritania 63.2 94 74 .. .. .. .. .. .. .. ..

140 Tanzania, U. Rep. of 81.9 98 93 .. .. .. .. .. .. .. ..

141 Uganda 80.0 98 88 .. .. .. .. .. .. .. ..

142 Congo, Dem. Rep. of the 60.9 97 72 .. .. .. .. .. .. .. ..

143 Zambia 65.3 98 76 .. .. .. .. .. .. .. ..

144 Côte d’Ivoire 43.9 100 51 .. .. .. .. .. .. .. ..

145 Senegal 61.3 100 72 .. .. .. .. .. .. .. ..

146 Angola 72.9 98 82 .. .. .. .. .. .. .. ..

147 Benin 73.8 98 90 .. .. .. .. .. .. .. ..

148 Eritrea 74.7 98 87 .. .. .. .. .. .. 10 90

149 Gambia 69.6 100 78 .. .. .. .. .. .. .. ..

150 Guinea 77.5 97 89 .. .. .. .. .. .. .. ..

24 Gender
inequality 
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24 Gender
inequality 
in economic
activity

151 Malawi 78.2 98 90 .. .. .. .. .. .. .. ..

152 Rwanda 83.1 99 89 .. .. .. .. .. .. .. ..

153 Mali 71.7 98 80 .. .. .. .. .. .. .. ..

154 Central African Republic 68.0 94 79 .. .. .. .. .. .. .. ..

155 Chad 67.1 102 76 .. .. .. .. .. .. .. ..

156 Guinea-Bissau 56.9 100 63 .. .. .. .. .. .. .. ..

157 Mozambique 82.9 98 92 .. .. .. .. .. .. .. ..

158 Ethiopia 57.4 98 67 88 89 2 2 11 9 .. ..

159 Burkina Faso 76.1 96 92 .. .. .. .. .. .. .. ..

160 Burundi 82.6 99 89 .. .. .. .. .. .. .. ..

161 Niger 69.4 98 75 .. .. .. .. .. .. .. ..

162 Sierra Leone 44.4 104 53 .. .. .. .. .. .. .. ..

Note: As a result of a number of limitations in the data, comparisons of labour statistics over time and across countries should be made with caution. For detailed notes on the data see ILO (1996, 1999 and

2001c). The percentage shares of employment by economic activity may not sum to 100 because of rounding or the omission of activities not classified.

a. Data refer to the most recent year available during the period specified.

Source: Columns 1-3: calculated on the basis of data on the economically active population and total population from ILO (1996); columns 4-9: ILO 2001a; columns 10 and 11: calculated on the basis of

data on contributing family workers from ILO (2001c).
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25 Women’s 
political
participation

High human development

1 Norway 1907, 1913 1907, 1913 1911 A 42.1 36.4 –

2 Australia 1902, 1962 1902, 1962 1943 E 19.5 23.0 30.3

3 Canada 1917, 1950 1920, 1960 1921 E 24.3 20.6 32.4

4 Sweden 1861, 1921 1907, 1921 1921 E 55.0 42.7 –

5 Belgium 1919, 1948 1921, 1948 1921 A 18.5 23.3 28.2

6 United States 1920, 1960 1788 d 1917 E 31.8 14.0 13.0

7 Iceland 1915 1915 1922 E 33.3 34.9 –

8 Netherlands 1919 1917 1918 E 31.0 36.0 26.7

9 Japan 1945, 1947 1945, 1947 1946 E 5.7 7.3 17.8

10 Finland 1906 1906 1907 E 44.4 36.5 –

11 Switzerland 1971 1971 1971 E 28.6 23.0 19.6

12 Luxembourg 1919 1919 1919 E 28.6 16.7 –

13 France 1944 1944 1945 E 37.9 10.9 5.9

14 United Kingdom 1918, 1928 1918, 1928 1918 E 33.3 18.4 15.6

15 Denmark 1915 1915 1918 E 45.0 37.4 –

16 Austria 1918 1918 1919 E 31.3 26.8 20.3

17 Germany 1918 1918 1919 E 35.7 30.9 24.6

18 Ireland 1918, 1928 1918, 1928 1918 E 18.8 12.0 18.3

19 New Zealand 1893 1919 1933 E 44.0 30.8 –

20 Italy 1945 1945 1946 E 17.6 11.1 8.0

21 Spain 1931 1931 1931 E 17.6 28.3 24.3

22 Israel 1948 1948 1949 E 6.1 12.5 –

23 Greece 1927, 1952 1927, 1952 1952 E 7.1 8.7 –

24 Hong Kong, China (SAR) – – – – – –

25 Cyprus 1960 1960 1963 E .. 7.1 –

26 Singapore 1947 1947 1963 E 5.7 6.5 –

27 Korea, Rep. of 1948 1948 1948 E 6.5 5.9 –

28 Portugal 1931, 1976 1931, 1976 1934 E 9.7 18.7 –

29 Slovenia 1945 1945 1992 E e 15.0 12.2 –

30 Malta 1947 1947 1966 E 5.3 9.2 –

31 Barbados 1950 1950 1966 A 14.3 10.7 33.3

32 Brunei Darussalam – f – f – f 0.0 – f – f

33 Czech Republic 1920 1920 1992 E e .. 15.0 12.3

34 Argentina 1947 1947 1951 E 7.3 26.5 2.8

35 Slovakia 1920 1920 1992 E e 19.0 14.0 –

36 Hungary 1918 1918 1920 E 35.9 8.3 –

37 Uruguay 1932 1932 1942 E .. 12.1 9.7

38 Poland 1918 1918 1919 E 18.7 13.0 11.0

39 Chile 1931, 1949 1931, 1949 1951 E 25.6 10.8 4.2

40 Bahrain 1973 g 1973 g – g .. .. ..

41 Costa Rica 1949 1949 1953 E 28.6 19.3 –

42 Bahamas 1961, 1964 1961, 1964 1977 A 16.7 15.0 31.3

43 Kuwait – f – f – f 0.0 0.0 –

44 Estonia 1918 1918 1919 E 14.3 17.8 –

45 United Arab Emirates – f – f – f .. 0.0 –

46 Croatia 1945 1945 1992 E e 16.2 20.5 6.2

47 Lithuania 1921 1921 1920 A 18.9 10.6 –

48 Qatar – f – f – f 0.0 – f – f

Medium human development

49 Trinidad and Tobago 1946 1946 1962 E + A 8.7 11.1 32.3

50 Latvia 1918 1918 – 6.7 17.0 –

Seats in parliament held by women

Year Women in (as % of total) c

first woman government at Lower
Year women received right a

elected (E) or ministerial level house Upper

To stand appointed (A) (as % of total) b or single house

HDI rank To vote for election to parliament 1999 house or senate
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25 Women’s
political
participation

51 Mexico 1947 1953 1952 A 11.1 16.0 15.6

52 Panama 1941, 1946 1941, 1946 1946 E 20.0 9.9 –

53 Belarus 1919 1919 1990 E e 25.7 10.3 31.1

54 Belize 1954 1954 1984 E + A 11.1 6.9 37.5

55 Russian Federation 1918 1918 1993 E e .. 7.6 0.6

56 Malaysia 1957 1957 1959 E .. 10.4 26.1

57 Bulgaria 1944 1944 1945 E 18.8 10.8 –

58 Romania 1929, 1946 1929, 1946 1946 E 20.0 10.7 5.7

59 Libyan Arab Jamahiriya 1964 1964 .. 12.5 .. –

60 Macedonia, TFYR 1946 1946 1990 E e 10.9 6.7 –

61 Venezuela 1946 1946 1948 E 0.0 9.7 –

62 Colombia 1954 1954 1954 A 47.4 11.8 12.7

63 Mauritius 1956 1956 1976 E 9.1 5.7 –

64 Suriname 1948 1948 1975 E .. 17.6 –

65 Lebanon 1952 1952 1991 A 0.0 2.3 –

66 Thailand 1932 1932 1948 A 5.7 .. 10.5

67 Fiji 1963 1963 1970 A 20.7 .. ..

68 Saudi Arabia – f – f – f .. – f – f

69 Brazil 1934 1934 1933 E 0.0 5.7 7.4

70 Philippines 1937 1937 1941 E .. 11.3 17.4

71 Oman – f – f – f .. – f – f

72 Armenia 1921 1921 1990 E e .. 3.1 –

73 Peru 1955 1955 1956 E 16.2 20.0 –

74 Ukraine 1919 1919 1990 E e .. 7.8 –

75 Kazakhstan 1924, 1993 1924, 1993 1990 E e 17.5 10.4 12.8

76 Georgia 1918, 1921 1918, 1921 1992 E e 9.7 7.2 –

77 Maldives 1932 1932 1979 E .. 6.0 –

78 Jamaica 1944 1944 1944 E 12.5 13.3 23.8

79 Azerbaijan 1921 1921 1990 E e 2.6 10.5 –

80 Paraguay 1961 1961 1963 E .. 2.5 17.8

81 Sri Lanka 1931 1931 1947 E .. 4.0 –

82 Turkey 1930 1934 1935 A 0.0 4.2 –

83 Turkmenistan 1927 1927 1990 E e .. 26.0 –

84 Ecuador 1929, 1967 1929, 1967 1956 E 20.0 14.6 –

85 Albania 1920 1920 1945 E 15.0 5.2 –

86 Dominican Republic 1942 1942 1942 E .. 16.1 6.7

87 China 1949 1949 1954 E 5.1 21.8 –

88 Jordan 1974 1974 1989 A 0.0 0.0 7.5

89 Tunisia 1957, 1959 1957, 1959 1959 E 10.0 11.5 –

90 Iran, Islamic Rep. of 1963 1963 1963 E + A 9.4 3.4 –

91 Cape Verde 1975 1975 1975 E 35.0 11.1 –

92 Kyrgyzstan 1918 1918 1990 E e .. 10.0 2.2

93 Guyana 1953 1945 1968 E .. 18.5 –

94 South Africa 1930, 1994 1930, 1994 1933 E 38.1 29.8 31.5 h

95 El Salvador 1939 1961 1961 E 15.4 9.5 –

96 Samoa (Western) 1990 1990 1976 A 7.7 .. –

97 Syrian Arab Republic 1949, 1953 1953 1973 E 11.1 10.4 –

98 Moldova, Rep. of 1978, 1993 1978, 1993 1990 E .. 8.9 –

99 Uzbekistan 1938 1938 1990 E e 4.4 7.2 –

100 Algeria 1962 1962 1962 A 0.0 3.4 5.6

Seats in parliament held by women

Year Women in (as % of total) c

first woman government at Lower
Year women received right a

elected (E) or ministerial level house Upper

To stand appointed (A) (as % of total) b or single house

HDI rank To vote for election to parliament 1999 house or senate
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25 Women’s
political
participation

101 Viet Nam 1946 1946 1976 E .. 26.0 –

102 Indonesia 1945 1945 1950 A 5.9 8.0 –

103 Tajikistan 1924 1924 1990 E e .. 12.7 11.8

104 Bolivia 1938, 1952 1938, 1952 1966 E .. 11.5 3.7

105 Egypt 1956 1956 1957 E 6.1 2.4 –

106 Nicaragua 1955 1955 1972 E 23.1 9.7 –

107 Honduras 1955 1955 1957 i 33.3 9.4 –

108 Guatemala 1946 1946 1956 E 7.1 8.8 –

109 Gabon 1956 1956 1961 E 12.1 9.2 13.2

110 Equatorial Guinea 1963 1963 1968 E .. 5.0 –

111 Namibia 1989 1989 1989 E 16.3 25.0 7.7

112 Morocco 1963 1963 1993 E 4.9 0.6 0.7

113 Swaziland 1968 1968 1972 E + A 12.5 3.1 13.3

114 Botswana 1965 1965 1979 E 26.7 17.0 –

115 India 1950 1950 1952 E 10.1 8.8 ..

116 Mongolia 1924 1924 1951 E 10.0 10.5 –

117 Zimbabwe 1957 1978 1980 E + A 36.0 9.3 –

118 Myanmar 1935 1946 1947 E .. .. ..

119 Ghana 1954 1954 1960 A i 8.6 9.0 –

120 Lesotho 1965 1965 1965 A .. 3.8 27.3

121 Cambodia 1955 1955 1958 E 7.1 7.4 13.1

122 Papua New Guinea 1964 1963 1977 E 0.0 1.8 –

123 Kenya 1919, 1963 1919, 1963 1969 E + A 1.4 3.6 –

124 Comoros 1956 1956 1993 E .. .. ..

125 Cameroon 1946 1946 1960 E 5.8 5.6 –

126 Congo 1963 1963 1963 E .. 12.0 –

Low human development

127 Pakistan 1947 1947 1973 E .. .. ..

128 Togo 1945 1945 1961 E 7.4 4.9 –

129 Nepal 1951 1951 1952 A 14.8 5.9 15.0

130 Bhutan 1953 1953 1975 E .. 9.3 –

131 Lao People’s Dem. Rep. 1958 1958 1958 E 10.2 21.2 –

132 Bangladesh 1972 1972 1973 E 9.5 9.1 –

133 Yemen 1967 j 1967 j 1990 E i .. 0.7 –

134 Haiti 1950 1950 1961 E 18.2 .. ..

135 Madagascar 1959 1959 1965 E 12.5 8.0 –

136 Nigeria 1958 1958 .. 22.6 3.4 2.8

137 Djibouti 1946 1986 – k 5.0 0.0 –

138 Sudan 1964 1964 1964 E 5.1 9.7 –

139 Mauritania 1961 1961 1975 E 13.6 3.8 1.8

140 Tanzania, U. Rep. of 1959 1959 .. .. 22.2 –

141 Uganda 1962 1962 1962 A 27.1 17.8 –

142 Congo, Dem. Rep. of the 1967 1970 1970 E .. .. ..

143 Zambia 1962 1962 1964 E + A 6.2 10.1 –

144 Côte d’Ivoire 1952 1952 1965 E 9.1 8.5 –

145 Senegal 1945 1945 1963 E 15.6 12.1 18.3

146 Angola 1975 1975 1980 E 14.7 15.5 –

147 Benin 1956 1956 1979 E 10.5 6.0 –

148 Eritrea 1955 1955 1994 E 11.8 14.7 –

149 Gambia 1960 1960 1982 E 30.8 2.0 –

150 Guinea 1958 1958 1963 E 11.1 8.8 –

Seats in parliament held by women

Year Women in (as % of total) c

first woman government at Lower
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151 Malawi 1961 1961 1964 E 11.8 9.3 –

152 Rwanda 1961 1961 1965 i 13.0 25.7 –

153 Mali 1956 1956 1964 E 33.3 12.2 –

154 Central African Republic 1986 1986 1987 E .. 7.3 –

155 Chad 1958 1958 1962 E .. 2.4 –

156 Guinea-Bissau 1977 1977 1972 A 8.3 7.8 –

157 Mozambique 1975 1975 1977 E .. 30.0 –

158 Ethiopia 1955 1955 1957 E 22.2 7.7 8.3

159 Burkina Faso 1958 1958 1978 E 8.6 8.1 13.0

160 Burundi 1961 1961 1982 E 4.5 14.4 –

161 Niger 1948 1948 1989 E 10.0 1.2 –

162 Sierra Leone 1961 1961 .. 8.1 8.8 –

a. Data refer to the year in which the right to vote or stand for election on a universal and equal basis was recognized. Where two years are shown, the first refers to the first partial recognition of the

right to vote or stand for election.

b. Data were provided by states based on their definition of national executive and may therefore include women serving as ministers and vice ministers and those holding other ministerial positions,

including parliamentary secretaries. 

c. Data are as of 8 March 2001.

d. No information is available on the year all women received the right to stand for election. However, the constitution does not mention gender with regard to this right.  

e. Refers to the year women were elected to the current parliamentary system.

f. Women’s right to vote and to stand for election has not been recognized. Brunei Darussalam, Oman, Qatar and Saudi Arabia have never had a parliament.

g. According to the constitution in force (1973), all citizens are equal before the law; however, women were not able to exercise electoral rights in the only legislative elections held in Bahrain, in 1973.

The first legislature of Bahrain was dissolved by decree of the emir on 26 August 1975. Women were allowed to vote in the referendum of 14-15 February 2001, however, which approved the National

Action Charter.

h. Calculated on the basis of the 54 permanent seats (that is, excluding the 36 special rotating delegates appointed on an ad hoc basis).

i. No information or confirmation available.

j. Refers to the former People’s Democratic Republic of Yemen.

k. The country has not yet elected or appointed a woman to the national parliament.

Source: Columns 1-3: IPU 1995 and 2001b; column 4: IPU 2001a; columns 5 and 6: calculated on the basis of data on parliamentary seats from IPU (2001c).
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26 Status of major
international
human rights 
instruments

High human development

1 Norway ● ● ● ● ● ●

2 Australia ● ● ● ● ● ●

3 Canada ● ● ● ● ● ●

4 Sweden ● ● ● ● ● ●

5 Belgium ● ● ● ● ● ●

6 United States ● ● ●● ●● ● ●●

7 Iceland ● ● ● ● ● ●

8 Netherlands ● ● ● ● ● ●

9 Japan ● ● ● ● ● ●

10 Finland ● ● ● ● ● ●

11 Switzerland ● ● ● ● ● ●

12 Luxembourg ● ● ● ● ● ●

13 France ● ● ● ● ● ●

14 United Kingdom ● ● ● ● ● ●

15 Denmark ● ● ● ● ● ●

16 Austria ● ● ● ● ● ●

17 Germany ● ● ● ● ● ●

18 Ireland ● ● ● ● ●● ●

19 New Zealand ● ● ● ● ● ●

20 Italy ● ● ● ● ● ●

21 Spain ● ● ● ● ● ●

22 Israel ● ● ● ● ● ●

23 Greece ● ● ● ● ● ●

24 Hong Kong, China (SAR) – – – – – –

25 Cyprus ● ● ● ● ● ●

26 Singapore ● ●

27 Korea, Rep. of ● ● ● ● ● ●

28 Portugal ● ● ● ● ● ●

29 Slovenia ● ● ● ● ● ●

30 Malta ● ● ● ● ● ●

31 Barbados ● ● ● ● ●

32 Brunei Darussalam ●

33 Czech Republic ● ● ● ● ● ●

34 Argentina ● ● ● ● ● ●

35 Slovakia ● ● ● ● ● ●

36 Hungary ● ● ● ● ● ●

37 Uruguay ● ● ● ● ● ●

38 Poland ● ● ● ● ● ●

39 Chile ● ● ● ● ● ●

40 Bahrain ● ● ●

41 Costa Rica ● ● ● ● ● ●

42 Bahamas ● ● ●

43 Kuwait ● ● ● ● ● ●

44 Estonia ● ● ● ● ● ●

45 United Arab Emirates ● ●

46 Croatia ● ● ● ● ● ●

47 Lithuania ● ● ● ● ● ●

48 Qatar ● ● ●

Medium human development

49 Trinidad and Tobago ● ● ● ● ●

50 Latvia ● ● ● ● ● ●

Convention

International Convention on Against

Convention International the Elimination Torture and

on the International Covenant on of All Other Cruel,

Elimination Covenant on Economic, Forms of Inhuman or

of All Forms Civil and Social and Discrimination Degrading Convention

of Racial Political Cultural Against Treatment or on the Rights 

Discrimination Rights Rights Women Punishment of the Child

HDI rank 1965 1966 1966 1979 1984 1989

HUMAN AND LABOUR RIGHTS INSTRUMENTS
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51 Mexico ● ● ● ● ● ●

52 Panama ● ● ● ● ● ●

53 Belarus ● ● ● ● ● ●

54 Belize ●● ● ●● ● ● ●

55 Russian Federation ● ● ● ● ● ●

56 Malaysia ● ●

57 Bulgaria ● ● ● ● ● ●

58 Romania ● ● ● ● ● ●

59 Libyan Arab Jamahiriya ● ● ● ● ● ●

60 Macedonia, TFYR ● ● ● ● ● ●

61 Venezuela ● ● ● ● ● ●

62 Colombia ● ● ● ● ● ●

63 Mauritius ● ● ● ● ● ●

64 Suriname ● ● ● ● ●

65 Lebanon ● ● ● ● ● ●

66 Thailand ● ● ● ●

67 Fiji ● ● ●

68 Saudi Arabia ● ● ● ●

69 Brazil ● ● ● ● ● ●

70 Philippines ● ● ● ● ● ●

71 Oman ●

72 Armenia ● ● ● ● ● ●

73 Peru ● ● ● ● ● ●

74 Ukraine ● ● ● ● ● ●

75 Kazakhstan ● ● ● ●

76 Georgia ● ● ● ● ● ●

77 Maldives ● ● ●

78 Jamaica ● ● ● ● ●

79 Azerbaijan ● ● ● ● ● ●

80 Paraguay ●● ● ● ● ● ●

81 Sri Lanka ● ● ● ● ● ●

82 Turkey ●● ●● ●● ● ● ●

83 Turkmenistan ● ● ● ● ● ●

84 Ecuador ● ● ● ● ● ●

85 Albania ● ● ● ● ● ●

86 Dominican Republic ● ● ● ● ●● ●

87 China ● ●● ● ● ● ●

88 Jordan ● ● ● ● ● ●

89 Tunisia ● ● ● ● ● ●

90 Iran, Islamic Rep. of ● ● ● ●

91 Cape Verde ● ● ● ● ● ●

92 Kyrgyzstan ● ● ● ● ● ●

93 Guyana ● ● ● ● ● ●

94 South Africa ● ● ●● ● ● ●

95 El Salvador ● ● ● ● ● ●

96 Samoa (Western) ● ●

97 Syrian Arab Republic ● ● ● ●

98 Moldova, Rep. of ● ● ● ● ● ●

99 Uzbekistan ● ● ● ● ● ●

100 Algeria ● ● ● ● ● ●
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101 Viet Nam ● ● ● ● ●

102 Indonesia ● ● ● ●

103 Tajikistan ● ● ● ● ● ●

104 Bolivia ● ● ● ● ● ●

105 Egypt ● ● ● ● ● ●

106 Nicaragua ● ● ● ● ●● ●

107 Honduras ● ● ● ● ●

108 Guatemala ● ● ● ● ● ●

109 Gabon ● ● ● ● ● ●

110 Equatorial Guinea ● ● ● ●

111 Namibia ● ● ● ● ● ●

112 Morocco ● ● ● ● ● ●

113 Swaziland ● ●

114 Botswana ● ● ● ● ●

115 India ● ● ● ● ●● ●

116 Mongolia ● ● ● ● ●

117 Zimbabwe ● ● ● ● ●

118 Myanmar ● ●

119 Ghana ● ● ● ● ● ●

120 Lesotho ● ● ● ● ●

121 Cambodia ● ● ● ● ● ●

122 Papua New Guinea ● ● ●

123 Kenya ● ● ● ● ●

124 Comoros ●● ● ●● ●

125 Cameroon ● ● ● ● ● ●

126 Congo ● ● ● ● ●

Low human development

127 Pakistan ● ● ●

128 Togo ● ● ● ● ● ●

129 Nepal ● ● ● ● ● ●

130 Bhutan ●● ● ●

131 Lao People’s Dem. Rep. ● ●● ●● ● ●

132 Bangladesh ● ● ● ● ● ●

133 Yemen ● ● ● ● ● ●

134 Haiti ● ● ● ●

135 Madagascar ● ● ● ● ●

136 Nigeria ● ● ● ● ●● ●

137 Djibouti ● ●

138 Sudan ● ● ● ●● ●

139 Mauritania ● ●

140 Tanzania, U. Rep. of ● ● ● ● ●

141 Uganda ● ● ● ● ● ●

142 Congo, Dem. Rep. of the ● ● ● ● ● ●

143 Zambia ● ● ● ● ● ●

144 Côte d’Ivoire ● ● ● ● ● ●

145 Senegal ● ● ● ● ● ●

146 Angola ● ● ● ●

147 Benin ●● ● ● ● ● ●

148 Eritrea ● ●

149 Gambia ● ● ● ● ●● ●

150 Guinea ● ● ● ● ● ●
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151 Malawi ● ● ● ● ● ●

152 Rwanda ● ● ● ● ●

153 Mali ● ● ● ● ● ●

154 Central African Republic ● ● ● ● ●

155 Chad ● ● ● ● ● ●

156 Guinea-Bissau ●● ●● ● ● ●● ●

157 Mozambique ● ● ● ● ●

158 Ethiopia ● ● ● ● ● ●

159 Burkina Faso ● ● ● ● ● ●

160 Burundi ● ● ● ● ● ●

161 Niger ● ● ● ● ● ●

162 Sierra Leone ● ● ● ● ●● ●

Others a

Afghanistan ● ● ● ●● ● ●

Andorra ● ●

Antigua and Barbuda ● ● ● ●

Bosnia and Herzegovina ● ● ● ● ● ●

Cook Islands ●

Cuba ● ● ● ●

Dominica ● ● ● ●

Grenada ●● ● ● ● ●

Holy See ● ●

Iraq ● ● ● ● ●

Kiribati ●

Korea, Dem. Rep. of ● ● ● ●

Liberia ● ●● ●● ● ●

Liechtenstein ● ● ● ● ● ●

Marshall Islands ●

Micronesia, Fed. Sts. ●

Monaco ● ● ● ● ●

Nauru ●

Niue ●

Palau ●

Saint Kitts and Nevis ● ●

Saint Lucia ● ● ●

Saint Vincent and the Grenadines ● ● ● ● ●

San Marino ● ● ●

São Tomé and Principe ●● ●● ●● ●● ●● ●

Seychelles ● ● ● ● ● ●

Solomon Islands ● ● ●

Somalia ● ● ● ●

Tonga ● ●

Tuvalu ● ●

Vanuatu ● ●

Yugoslavia ● ● ● ● ● ●

Total states parties b 157 147 144 167 123 191

Signatures not yet followed by ratification 9 6 7 3 11 1

● Ratification, accession or succession.

●● Signature not yet followed by ratification.

Note: Information is as of 30 March 2001.

a. These are the countries or areas, in addition to the 162 countries or areas included in the main indicator tables, that have signed or ratified at least one of the six human rights instruments.

b. Refers to ratification, accession or succession.

Source: Columns 1-6: UN 2001b.
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27 Status of
fundamental
labour rights
conventions 

High human development

1 Norway ● ● ● ● ● ● ● ●

2 Australia ● ● ● ● ● ●

3 Canada ● ● ● ● ●

4 Sweden ● ● ● ● ● ● ●

5 Belgium ● ● ● ● ● ● ●

6 United States ● ●

7 Iceland ● ● ● ● ● ● ● ●

8 Netherlands ● ● ● ● ● ● ●

9 Japan ● ● ● ● ●

10 Finland ● ● ● ● ● ● ● ●

11 Switzerland ● ● ● ● ● ● ● ●

12 Luxembourg ● ● ● ● ● ●

13 France ● ● ● ● ● ● ●

14 United Kingdom ● ● ● ● ● ● ● ●

15 Denmark ● ● ● ● ● ● ● ●

16 Austria ● ● ● ● ● ● ●

17 Germany ● ● ● ● ● ● ●

18 Ireland ● ● ● ● ● ● ● ●

19 New Zealand ● ● ● ●

20 Italy ● ● ● ● ● ● ● ●

21 Spain ● ● ● ● ● ● ●

22 Israel ● ● ● ● ● ● ●

23 Greece ● ● ● ● ● ● ●

24 Hong Kong, China (SAR) – – – – – – – –

25 Cyprus ● ● ● ● ● ● ● ●

26 Singapore ● ● ●●

27 Korea, Rep. of ● ● ●

28 Portugal ● ● ● ● ● ● ● ●

29 Slovenia ● ● ● ● ● ● ●

30 Malta ● ● ● ● ● ● ●

31 Barbados ● ● ● ● ● ● ● ●

32 Brunei Darussalam

33 Czech Republic ● ● ● ● ● ●

34 Argentina ● ● ● ● ● ● ●

35 Slovakia ● ● ● ● ● ● ● ●

36 Hungary ● ● ● ● ● ● ● ●

37 Uruguay ● ● ● ● ● ● ●

38 Poland ● ● ● ● ● ● ●

39 Chile ● ● ● ● ● ● ● ●

40 Bahrain ● ● ●

41 Costa Rica ● ● ● ● ● ● ●

42 Bahamas ● ● ●

43 Kuwait ● ● ● ● ● ●

44 Estonia ● ● ● ● ●

45 United Arab Emirates ● ● ● ●

46 Croatia ● ● ● ● ● ● ●

47 Lithuania ● ● ● ● ● ● ●

48 Qatar ● ● ●

Medium human development

49 Trinidad and Tobago ● ● ● ● ● ●

50 Latvia ● ● ● ● ●

Elimination of
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27 Status of
fundamental
labour rights
conventions 

51 Mexico ● ● ● ● ● ●

52 Panama ● ● ● ● ● ● ● ●

53 Belarus ● ● ● ● ● ● ● ●

54 Belize ● ● ● ● ● ● ● ●

55 Russian Federation ● ● ● ● ● ● ●

56 Malaysia ● ● ●● ● ● ●

57 Bulgaria ● ● ● ● ● ● ● ●

58 Romania ● ● ● ● ● ● ● ●

59 Libyan Arab Jamahiriya ● ● ● ● ● ● ● ●

60 Macedonia, TFYR ● ● ● ● ● ●

61 Venezuela ● ● ● ● ● ● ●

62 Colombia ● ● ● ● ● ●

63 Mauritius ● ● ● ● ●

64 Suriname ● ● ● ●

65 Lebanon ● ● ● ● ●

66 Thailand ● ● ●

67 Fiji ● ● ●

68 Saudi Arabia ● ● ● ●

69 Brazil ● ● ● ● ● ●

70 Philippines ● ● ● ● ● ● ●

71 Oman ●

72 Armenia ● ●

73 Peru ● ● ● ● ● ●

74 Ukraine ● ● ● ● ● ● ● ●

75 Kazakhstan ● ●

76 Georgia ● ● ● ● ● ● ●

77 Maldives

78 Jamaica ● ● ● ● ● ●

79 Azerbaijan ● ● ● ● ● ● ●

80 Paraguay ● ● ● ● ● ●

81 Sri Lanka ● ● ● ● ● ●

82 Turkey ● ● ● ● ● ● ●

83 Turkmenistan ● ● ● ● ● ●

84 Ecuador ● ● ● ● ● ● ● ●

85 Albania ● ● ● ● ● ● ●

86 Dominican Republic ● ● ● ● ● ● ● ●

87 China ● ●

88 Jordan ● ● ● ● ● ● ●

89 Tunisia ● ● ● ● ● ● ● ●

90 Iran, Islamic Rep. of ● ● ● ●

91 Cape Verde ● ● ● ● ● ●

92 Kyrgyzstan ● ● ● ● ● ● ●

93 Guyana ● ● ● ● ● ● ● ●

94 South Africa ● ● ● ● ● ● ● ●

95 El Salvador ● ● ● ● ● ●

96 Samoa (Western)

97 Syrian Arab Republic ● ● ● ● ● ●

98 Moldova, Rep. of ● ● ● ● ● ● ●

99 Uzbekistan ● ● ● ● ●

100 Algeria ● ● ● ● ● ● ●
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27 Status of
fundamental
labour rights
conventions 

101 Viet Nam ● ● ●

102 Indonesia ● ● ● ● ● ● ● ●

103 Tajikistan ● ● ● ● ● ● ●

104 Bolivia ● ● ● ● ● ●

105 Egypt ● ● ● ● ● ● ●

106 Nicaragua ● ● ● ● ● ● ● ●

107 Honduras ● ● ● ● ● ● ●

108 Guatemala ● ● ● ● ● ● ●

109 Gabon ● ● ● ● ● ●

110 Equatorial Guinea ● ●

111 Namibia ● ● ● ● ● ●

112 Morocco ● ● ● ● ● ● ●

113 Swaziland ● ● ● ● ● ●

114 Botswana ● ● ● ● ● ● ● ●

115 India ● ● ● ●

116 Mongolia ● ● ● ●

117 Zimbabwe ● ● ● ● ● ● ●

118 Myanmar ● ●

119 Ghana ● ● ● ● ● ● ●

120 Lesotho ● ● ● ● ●

121 Cambodia ● ● ● ● ● ● ●

122 Papua New Guinea ● ● ● ● ● ● ●

123 Kenya ● ● ● ●

124 Comoros ● ● ● ● ●

125 Cameroon ● ● ● ● ● ●

126 Congo ● ● ● ● ● ● ●

Low human development

127 Pakistan ● ● ● ● ●

128 Togo ● ● ● ● ● ● ● ●

129 Nepal ● ● ● ●

130 Bhutan

131 Lao People’s Dem. Rep. ●

132 Bangladesh ● ● ● ● ● ●

133 Yemen ● ● ● ● ● ● ● ●

134 Haiti ● ● ● ● ● ●

135 Madagascar ● ● ● ● ● ●

136 Nigeria ● ● ● ● ●

137 Djibouti ● ● ● ● ●

138 Sudan ● ● ● ● ●

139 Mauritania ● ● ● ●

140 Tanzania, U. Rep. of ● ● ● ● ●

141 Uganda ● ● ●

142 Congo, Dem. Rep. of the ● ● ●

143 Zambia ● ● ● ● ● ● ●

144 Côte d’Ivoire ● ● ● ● ● ●

145 Senegal ● ● ● ● ● ● ● ●

146 Angola ● ● ● ● ●

147 Benin ● ● ● ● ● ●

148 Eritrea ● ● ● ● ● ● ●

149 Gambia

150 Guinea ● ● ● ● ● ●
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fundamental
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151 Malawi ● ● ● ● ● ● ● ●

152 Rwanda ● ● ● ● ● ● ●

153 Mali ● ● ● ● ● ● ●

154 Central African Republic ● ● ● ● ● ● ● ●

155 Chad ● ● ● ● ● ● ●

156 Guinea-Bissau ● ● ● ● ●

157 Mozambique ● ● ● ● ●

158 Ethiopia ● ● ● ● ● ●

159 Burkina Faso ● ● ● ● ● ● ●

160 Burundi ● ● ● ● ● ● ●

161 Niger ● ● ● ● ● ● ● ●

162 Sierra Leone ● ● ● ● ● ●

Others i

Afghanistan ● ● ●

Antigua and Barbuda ● ● ● ● ● ●

Bosnia and Herzegovina ● ● ● ● ● ● ●

Cuba ● ● ● ● ● ● ●

Dominica ● ● ● ● ● ● ● ●

Grenada ● ● ● ● ●

Iraq ● ● ● ● ● ●

Liberia ● ● ● ● ●

Saint Kitts and Nevis ● ● ● ● ● ● ●

Saint Lucia ● ● ● ● ● ● ●

Saint Vincent and the Grenadines ● ● ●

San Marino ● ● ● ● ● ● ● ●

São Tomé and Principe ● ● ● ●

Seychelles ● ● ● ● ● ● ● ●

Solomon Islands ●

Somalia ● ● ●

Total ratifications 132 146 154 150 148 144 102 60

● Convention ratified.

●● Ratification denounced.

Note: Information is as of 1 February 2001.

a. Freedom of Association and Protection of the Right to Organize Convention (1948).

b. Right to Organize and Collective Bargaining Convention (1949).

c. Forced Labour Convention (1930).

d. Abolition of Forced Labour Convention (1957).

e. Equal Remuneration Convention (1951).

f. Discrimination (Employment and Occupation) Convention (1958).

g. Minimum Age Convention (1973).

h. Worst Forms of Child Labour Convention (1999).

i. These are the countries or areas, in addition to the 162 countries or areas included in the main indicator tables, that have ratified at least one of the eight fundamental labour rights conventions.

Source: Columns 1-8: ILO 2001b.
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28 Basic indicators
for other UN
member
countries

Afghanistan 21,202 6.9 42.5 165 257 <0.01 d 36 30 .. 70 13

Andorra 82 .. .. 6 7 .. .. .. .. .. 100

Antigua and Barbuda 65 .. .. 17 20 .. .. .. 10,225 .. 91

Bosnia and Herzegovina 3,846 1.4 73.3 15 18 0.04 d .. .. .. 10 ..

Cuba 11,158 1.6 75.7 6 8 0.03 97 76 .. 19 95

Dominica 71 .. .. 16 18 .. .. .. 5,425 .. 97

Grenada 93 .. .. 22 27 .. .. .. 6,817 .. 94

Iraq 22,335 5.3 58.7 104 128 <0.01 d 55 49 .. 17 85

Kiribati 82 .. .. 53 72 .. .. .. .. .. 47

Korea, Dem. Rep. of 22,110 2.1 63.1 23 30 <0.01 d .. .. .. 57 100

Liberia 2,709 6.8 48.1 157 235 2.80 53 16 .. 46 ..

Liechtenstein 32 .. .. 10 11 .. .. .. .. .. ..

Marshall Islands 50 .. .. 63 92 .. .. .. .. .. ..

Micronesia, Fed. Sts. 120 4.3 71.8 20 24 .. .. .. .. .. ..

Monaco 33 .. .. 5 5 .. .. .. .. .. 100

Nauru 12 .. .. 25 30 .. .. .. .. .. ..

Palau 19 .. .. 28 34 .. .. .. .. .. 79

Saint Kitts and Nevis 39 .. .. 24 29 .. .. .. 11,596 .. 98

Saint Lucia 146 2.7 73.0 17 19 .. .. .. 5,509 .. 98

Saint Vincent and the Grenadines 113 .. .. 21 25 .. .. .. 5,309 .. 93

San Marino 26 .. .. 6 6 .. .. .. .. .. ..

São Tomé and Principe 135 .. .. 59 76 .. .. .. 1,977 e .. ..

Seychelles 79 .. .. 13 17 .. .. .. 9,974 e .. ..

Solomon Islands 432 5.6 67.4 22 26 .. .. .. 1,975 .. 71

Somalia 8,418 7.3 46.9 125 211 .. .. 7 .. 75 ..

Tonga 99 .. .. 18 22 .. .. .. .. .. 100

Tuvalu 10 .. .. 40 56 .. .. .. .. .. 100

Vanuatu 192 4.6 67.2 37 46 .. .. .. 3,108 .. 88

Yugoslavia 10,567 1.8 72.2 20 23 0.10 d .. .. .. 3 ..

Note: The table presents data for UN member countries not included in the main indicator tables. 

a. Data refer to estimates for the period specified.

b. Data refer to the end of 1999.

c. Data refer to the most recent year available during the period specified.

d. Data refer to estimates produced using the 1994 prevalence rate published by the World Health Organization’s Global Programme on AIDS (WHO 1995). 

e. Aten, Heston and Summers 2001. Data refer to a year other than that specified.  

Source: Columns 1-3: UN 2001d; columns 4, 5 and 11: UNICEF 2000; column 6: UNAIDS 2000; column 7: UNESCO 2000a; column 8: UNESCO 2001b; column 9: World Bank 2001b; column 10: FAO 2000. 

Combined

primary,

Adults Adult secondary Under- Population

Total Infant Under-five living literacy and tertiary nourished using

fertility Life mortality mortality with rate gross people improved

Total rate expectancy rate rate HIV/AIDS (% age enrolment GDP per (as % of water

population (per at birth (per 1,000 (per 1,000 (% age 15 and ratio capita total sources

(thousands) woman) (years) live births) live births) 15-49) above) (%) (PPP US$) population) (%)

1999 1995-2000 a 1995-2000 a 1999 1999 1999 b 1999 1999 1999 1996-98 c 1999
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TECHNICAL NOTE 1
CALCULATING THE HUMAN DEVELOPMENT INDICES 
The diagrams here offer a clear overview of how the five human development indices 

used in the Human Development Report are constructed, highlighting both their similarities 

and their differences. The text on the following pages provides a detailed explanation.

HDI

Adult illiteracy rate

Percentage of adults 
lacking functional

literacy skills
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The human development index (HDI)

The HDI is a summary measure of human de-

velopment. It measures the average achieve-

ments in a country in three basic dimensions of 

human development:

• A long and healthy life, as measured by life 

expectancy at birth.

• Knowledge, as measured by the adult litera-

cy rate (with two-thirds weight) and the com-

bined primary, secondary and tertiary gross en-

rolment ratio (with one-third weight).

• A decent standard of living, as measured by 

GDP per capita (PPP US$).

Before the HDI itself is calculated, an index 

needs to be created for each of these dimen-

sions. To calculate these dimension indices

—the life expectancy, education and GDP in-

dices—minimum and maximum values (goal-

posts) are chosen for each underlying indicator.

Goalposts for calculating the HDI

Maximum Minimum
Indicator value value

Life expectancy at birth (years) 85 25

Adult literacy rate (%) 100 0

Combined gross enrolment ratio (%) 100 0

GDP per capita (PPP US$) 40,000 100
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Calculating the HDI

This illustration of the calculation of the HDI uses data for 

Armenia.

1. Calculating the life expectancy index

The life expectancy index measures the relative achievement 

of a country in life expectancy at birth. For Armenia, with a 

life expectancy of 72.7 years in 1999, the life expectancy 

index is 0.795.

Life expectancy index =
 72.7 – 25  

=  0.795
85 – 25

GDP
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Log scale
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3. Calculating the GDP index

The GDP index is calculated using adjusted GDP per capita 

(PPP US$). In the HDI income serves as a surrogate for all 

the dimensions of human development not reflected in a 

long and healthy life and in knowledge. Income is adjusted 

because achieving a respectable level of human development 

does not require unlimited income. Accordingly, the 

logarithm of income is used. For Armenia, with a GDP per 

capita of $2,215 (PPP US$) in 1998, the GDP index is 

0.517.

GDP index =
 log (2,215) – log (100) 

=  0.517
        log (40,000) – log (100)

Performance in each dimension is expressed as 

a value between 0 and 1 by applying the 

following general formula:

Dimension index =  
actual value  –  minimum value  

maximum value  –  minimum value

The HDI is then calculated as a simple average 

of the dimension indices. The box at right 

illustrates the calculation of the HDI for a 

sample country.

2. Calculating the education index

The education index measures a country’s relative 

achievement in both adult literacy and combined 

primary, secondary and tertiary gross enrolment. 

First, an index for adult literacy and one for 

combined gross enrolment are calculated. Then these 

two indices are combined to create the education 

index, with two-thirds weight given to adult literacy 

and one-third weight to combined gross enrolment. 

For Armenia, with an adult literacy rate of 98.3% and 

a combined gross enrolment ratio of 79.9% in 1999, 

the education index is 0.922.

Adult literacy index =
 98.3 – 0  

=  0.983
               100 – 0

Gross enrolment index =
 79.9 – 0  

=  0.799
               100 – 0

Education index = 2/3 (adult literacy index) + 1/3 (gross enrolment index)

= 2/3 (0.983) + 1/3 (0.799) = 0.922

4. Calculating the HDI

Once the dimension indices have been 

calculated, determining the HDI is 

straightforward. It is a simple average of the 

three dimension indices.

HDI = 1/3 (life expectancy index) + 1/3 (education index)

+ 1/3 (GDP index)

= 1/3 (0.795) + 1/3 (0.922) + 1/3 (0.517) = 0.745
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The human poverty index
for developing countries (HPI-1) 

While the HDI measures average achievement, 

the HPI-1 measures deprivations in the three 

basic dimensions of human development 

captured in the HDI:

• A long and healthy life—vulnerability to 

death at a relatively early age, as measured by the 

probability at birth of not surviving to age 40.

• Knowledge—exclusion from the world of 

reading and communications, as measured by 

the adult illiteracy rate.

• A decent standard of living—lack of access 

to overall economic provisioning, as measured 

by the percentage of the population not using 

improved water sources and the percentage of 

children under five who are underweight.

Calculating the HPI-1 is more straightforward 

than calculating the HDI. The indicators used 

to measure the deprivations are already 

normalized between 0 and 100 (because they 

are expressed as percentages), so there is no 

need to create dimension indices as for the 

HDI.

In this year’s Report, because reliable data on 

access to health services are lacking for recent 

years, deprivation in a decent standard of living 

is measured by two rather than three 

indicators—the percentage of the population 

not using improved water sources and the 

percentage of children under five who are 

underweight. An unweighted average of the 

two is used as an input to the HPI-1.

The human poverty index for selected 
OECD countries (HPI-2)

The HPI-2 measures deprivations in the same 

dimensions as the HPI-1 and also captures 

social exclusion. Thus it reflects deprivations in 

four dimensions:

• A long and healthy life—vulnerability to 

death at a relatively early age, as measured by the 

probability at birth of not surviving to age 60.

• Knowledge—exclusion from the world of 

reading and communications, as measured by 

the percentage of adults (aged 16–65) lacking 

functional literacy skills.

• A decent standard of living—as measured by 

the percentage of people living below the 

income poverty line (50% of the median 

disposable household income).

• Social exclusion—as measured by the rate of 

long-term unemployment (12 months or more).

Calculating the HPI-1

1. Measuring deprivation in a decent standard of living

An unweighted average of two indicators is used to measure deprivation in a decent standard 

of living. 

Unweighted average = 1/2 (population not using improved water sources)
+ 1/2 (underweight children under five)

A sample calculation: the Dominican Republic
Population not using improved water sources = 21% 
Underweight children under five = 6% 

Unweighted average = 1/2 (21) + 1/2 (6) = 13.5% 

2. Calculating the HPI-1

The formula for calculating the HPI-1 is as follows:

HPI-1 = [1/3 (P1

�
 + P2

�
 + P3

�
 )]

1/�

Where:

P1 = Probability at birth of not surviving to age 40 (times 100)

P2 = Adult illiteracy rate

P3 = Unweighted average of population not using improved water sources and underweight children under

age five

� = 3

A sample calculation: the Dominican Republic
P1 = 11.9%

P2 = 16.8%

P3 = 13.5%

HPI-1 = [1/3 (11.9
3
 + 16.8

3
 + 13.5

3
)]

1/3
= 14.4

Calculating the HPI-2

The formula for calculating the HPI-2 is as follows:

HPI-2 = [1/4 (P1
�
 + P2

�
 + P3

�
 + P4

� )]1/�

Where:  

P1 = Probability at birth of not surviving to age 60 (times 100)

P2 = Adults lacking functional literacy skills

P3 = Population below income poverty line (50% of median disposable household income)

P4 = Long-term unemployment rate (lasting 12 months or more)

� = 3

A sample calculation: Australia
P1 = 9.1%

P2 = 17.0%

P3 = 2.1%

P4 = 14.3%

HPI-2 = [1/4 (9.1
3
 + 17.0

3
 + 2.1

3 
+ 14.3

3 
)]

1/3
= 12.9

Why � = 3 in calculating the HPI-1 and HPI-2

The value of � has an important impact on the value of the HPI. If � = 1, the HPI is the 

average of its dimensions. As � rises, greater weight is given to the dimension in which there 

is the most deprivation. Thus as � increases towards infinity, the HPI will tend towards the 

value of the dimension in which deprivation is greatest (for the Dominican Republic, the 

example used for calculating the HPI-1, it would be 16.8%, equal to the adult illiteracy rate).

In this Report the value 3 is used to give additional but not overwhelming weight to areas of 

more acute deprivation. For a detailed analysis of the HPI’s mathematical formulation see 

Sudhir Anand and Amartya Sen’s “Concepts of Human Development and Poverty: A 

Multidimensional Perspective” and the technical note in Human Development Report 1997 

(see the list of selected readings at the end of this technical note).
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The gender-related development 
index (GDI) 

While the HDI measures average achievement, 

the GDI adjusts the average achievement to 

reflect the inequalities between men and 

women in the following dimensions:

• A long and healthy life, as measured by life 

expectancy at birth.

• Knowledge, as measured by the adult literacy 

rate and the combined primary, secondary and 

tertiary gross enrolment ratio.

• A decent standard of living, as measured by 

estimated earned income (PPP US$).

The calculation of the GDI involves three steps. 

First, female and male indices in each 

dimension are calculated according to this 

general formula:

Dimension index =
actual value – minimum value

maximum value – minimum value

Second, the female and male indices in each 

dimension are combined in a way that penalizes 

differences in achievement between men and 

women. The resulting index, referred to as the 

equally distributed index, is calculated 

according to this general formula:

Equally distributed index

= {[female population share (female index
1–�

)] 

+ [male population share (male index
1–�

)]}
1/1–�

� measures the aversion to inequality. In the 

GDI � = 2. Thus the general equation becomes: 

Equally distributed index

= {[female population share (female index
–1

)] 

+ [male population share (male index
–1

)]}
–1

which gives the harmonic mean of the female 

and male indices.

Third, the GDI is calculated by combining the 

three equally distributed indices in an 

unweighted average.

Goalposts for calculating the GDI

Maximum Minimum
Indicator value value

Female life expectancy 
at birth (years) 87.5 27.5

Male life expectancy 
at birth (years) 82.5 22.5

Adult literacy rate (%) 100 0

Combined gross enrolment 
ratio (%) 100 0

Estimated earned income
 (PPP US$) 40,000 100

Note: The maximum and minimum values (goalposts) for life 
expectancy are five years higher for women to take into account 
their longer life expectancy.

Calculating the GDI

This illustration of the calculation of the GDI uses data for Israel.

1. Calculating the equally distributed life expectancy index

The first step is to calculate separate indices for female and male achievements in life 

expectancy, using the general formula for dimension indices.

FEMALE MALE

Life expectancy: 80.4 years    Life expectancy: 76.6 years

Life expectancy index  =  
80.4 – 27.5

  =  0.882 Life expectancy index  =  
76.6 – 22.5

  =  0.902
87.5 – 27.5 82.5 – 22.5

Next, the female and male indices are combined to create the equally distributed life 

expectancy index, using the general formula for equally distributed indices.

FEMALE MALE

Population share: 0.507 Population share: 0.493

Life expectancy index: 0.882 Life expectancy index: 0.902

Equally distributed life expectancy index = {[0.507 (0.882–1)] + [0.493 (0.902–1)]}–1 = 0.891

2. Calculating the equally distributed education index

First, indices for the adult literacy rate and the combined primary, secondary and tertiary gross 

enrolment ratio are calculated separately for females and males. Calculating these indices is 

straightforward, since the indicators used are already normalized between 0 and 100.

FEMALE MALE

Adult literacy rate: 93.9% Adult literacy rate: 97.8%

Adult literacy index: 0.939 Adult literacy index: 0.978

Gross enrolment ratio: 83.5% Gross enrolment ratio: 82.1%

Gross enrolment index: 0.835 Gross enrolment index: 0.821

Second, the education index, which gives two-thirds weight to the adult literacy index and 

one-third weight to the gross enrolment index, is computed separately for females and males.

Education index = 2/3 (adult literacy index) + 1/3 (gross enrolment index)

Female education index = 2/3 (0.939) + 1/3 (0.835) = 0.905

Male education index = 2/3 (0.978) + 1/3 (0.821) = 0.926

Finally, the female and male education indices are combined to create the equally distributed 

education index:

FEMALE MALE

Population share: 0.507 Population share: 0.493

Education index: 0.905 Education index: 0.926

Equally distributed education index = {[0.507 (0.905
–1

)] + [0.493 (0.926
–1

)]}
–1

 = 0.915

3. Calculating the equally distributed income index

First, female and male earned income (PPP US$) are estimated (for details on this calculation 

see the addendum to this technical note). Then the income index is calculated for each 

gender. As for the HDI, income is adjusted by taking the logarithm of estimated earned 

income (PPP US$):

Income index =
log (actual value) – log (minimum value)

log (maximum value) – log (minimum value)

FEMALE MALE

Estimated earned income (PPP US$): 12,360 Estimated earned income (PPP US$): 24,687

Income index = 
log (12,360) – log (100)

 = 0.804 Income index = 
log (24,687) – log (100)

 = 0.919
log (40,000) – log (100) log (40,000) – log (100)

Calculating the GDI continues on next page
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Calculating the GDI (continued)

Second, the female and male income indices are combined to create the equally distributed 

income index:

FEMALE MALE

Population share: 0.507 Population share: 0.493

Income index: 0.804 Income index: 0.919

Equally distributed income index = {[0.507 (0.804
–1

)] + [0.493 (0.919
–1

)]}
–1

 = 0.857

4. Calculating the GDI

Calculating the GDI is straightforward. It is simply the unweighted average of the three 

component indices—the equally distributed life expectancy index, the equally distributed 

education index and the equally distributed income index.

GDI = 1/3 (life expectancy index) + 1/3 (education index) + 1/3 (income index)

= 1/3 (0.891) + 1/3 (0.915) + 1/3 (0.857) = 0.888

Why � = 2 in calculating the GDI

The value of � is the size of the penalty for gender inequality. The larger the value, the more 

heavily a society is penalized for having inequalities.

If � = 0, gender inequality is not penalized (in this case the GDI would have the same value as 

the HDI). As � increases towards infinity, more and more weight is given to the lesser 

achieving group.

The value 2 is used in calculating the GDI (as well as the GEM). This value places a moderate 

penalty on gender inequality in achievement.

For a detailed analysis of the GDI’s mathematical formulation see Sudhir Anand and Amartya 

Sen’s “Gender Inequality in Human Development: Theories and Measurement,” Kalpana 

Bardhan and Stephan Klasen’s “UNDP’s Gender-Related Indices: A Critical Review” and the 

technical notes in Human Development Report 1995 and Human Development Report 
1999 (see the list of selected readings at the end of this technical note).
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The gender empowerment measure 
(GEM) 

Focusing on women’s opportunities rather than 

their capabilities, the GEM captures gender in-

equality in three key areas:

• Political participation and decision-making 

power, as measured by women’s and men’s per-

centage shares of parliamentary seats.

• Economic participation and decision-making 

power, as measured by two indicators—

women’s and men’s percentage shares of posi-

tions as legislators, senior officials and manag-

ers and women’s and men’s percentage shares 

of professional and technical positions.

• Power over economic resources, as measured 

by women’s and men’s estimated earned income 

(PPP US$).

For each of these three dimensions, an equally 

distributed equivalent percentage (EDEP) is 

calculated, as a population-weighted average, 

according to the following general formula:

EDEP = {[female population share (female index
1–�

)]

+ [male population share (male index
1–�

)]}
1/1–�

� measures the aversion to inequality. In the 

GEM (as in the GDI) � = 2, which places a 

moderate penalty on inequality. The formula is 

thus:

EDEP = {[female population share (female index
–1

)]

+ [male population share (male index
–1

)]}
–1

For political and economic participation and 

decision-making, the EDEP is then indexed by 

dividing it by 50. The rationale for this 

indexation: in an ideal society, with equal 

empowerment of the sexes, the GEM variables 

would equal 50%—that is, women’s share 

would equal men’s share for each variable. 

Finally, the GEM is calculated as a simple 

average of the three indexed EDEPs.

Calculating the GEM

This illustration of the calculation of the GEM uses data for Singapore.

1. Calculating the EDEP for parliamentary representation

The EDEP for parliamentary representation measures the relative empowerment of women in 

terms of their political participation. The EDEP is calculated using the female and male shares 

of the population and female and male percentage shares of parliamentary seats according to 

the general formula. 

FEMALE MALE

Population share: 0.496 Population share: 0.504

Parliamentary share: 6.5% Parliamentary share: 93.5%

EDEP for parliamentary representation = {[0.496 (6.5
–1

)] + [0.504 (93.5
–1

)]}
–1

 = 12.24

Then this initial EDEP is indexed to an ideal value of 50%.

Indexed EDEP for parliamentary representation =  
12.24

  = 0.245
50

2. Calculating the EDEP for economic participation

Using the general formula, an EDEP is calculated for women’s and men’s percentage shares of 

positions as legislators, senior officials and managers, and another for women’s and men’s 

percentage shares of professional and technical positions. The simple average of the two 

measures gives the EDEP for economic participation.

FEMALE MALE

Population share: 0.496 Population share: 0.504

Percentage share of positions as legislators, Percentage share of positions as legislators,

 senior officials and managers: 21.5%  senior officials and managers: 78.5%

Percentage share of professional and Percentage share of professional and

 technical positions: 41.7%  and technical positions: 58.3%

EDEP for positions as legislators, senior officials and managers = {[0.496 (21.5
–1

)] + [0.504 (78.5
–1

)]}
–1

 = 33.91

Indexed EDEP for positions as legislators, senior officials and managers =
  33.91  

= 0.678
50

EDEP for professional and technical positions = {[0.496 (41.7
–1

)] + [0.504 (58.3
–1

)]}
–1

 = 48.69

Indexed EDEP for professional and technical positions =
  48.69  

= 0.974
50

The two indexed EDEPs are averaged to create the EDEP for economic participation:

EDEP for economic participation =
  0.678 + 0.974  

= 0.826
2

3. Calculating the EDEP for income

Earned income (PPP US$) is estimated for women and men separately and then indexed to 

goalposts as for the HDI and the GDI. For the GEM, however, the income index is based on 

unadjusted values, not the logarithm of estimated earned income. (For details on the 

estimation of earned income for men and women see the addendum to this technical note.)

FEMALE MALE

Population share: 0.496 Population share: 0.504

Estimated earned income (PPP US$): 13,693 Estimated earned income (PPP US$): 27,739

Income index =  
13,693 – 100

  = 0.341 Income index =  
27,739 – 100

  = 0.693
40,000 – 100 40,000 – 100

The female and male indices are then combined to create the equally distributed index:

EDEP for income = {[0.496 (0.341
–1

)] + [0.504 (0.693
–1

)]}
–1

 = 0.458

4. Calculating the GEM

Once the EDEP has been calculated for the three dimensions of the GEM, determining the 

GEM is straightforward. It is a simple average of the three EDEP indices.

GEM =  
0.245 + 0.826 + 0.458

  = 0.509 
3



TECHNICAL NOTES 245

Selected readings

Anand, Sudhir, and Amartya Sen. 1994. 

“Human Development Index: 

Methodology and Measurement.” 

Occasional Paper 12. United Nations 

Development Programme, Human 

Development Report Office, New York. 

(HDI)
———. 1995. “Gender Inequality in Human 

Development: Theories and Measurement.” 

Occasional Paper 19. United Nations 

Development Programme, Human 

Development Report Office, New York. 

(GDI, GEM)
———. 1997. “Concepts of Human 

Development and Poverty: A Multi-

dimensional Perspective.” In United 

Nations Development Programme, Human 

Development Report 1997 Papers: 
Poverty and Human Development. New 

York. (HPI-1, HPI-2)
Bardhan, Kalpana, and Stephan Klasen. 1999. 

“UNDP’s Gender-Related Indices: A 

Critical Review.” World Development 
27(6): 985–1010. (GDI, GEM)

United Nations Development Programme. 

1995. Human Development Report 1995. 
New York: Oxford University Press. 

Technical notes 1 and 2 and chapter 3. 

(GDI, GEM)
———. 1997. Human Development Report 

1997. New York: Oxford University Press. 

Technical note 1 and chapter 1. (HPI-1, 
HPI-2)

———. 1999. Human Development Report 
1999. New York: Oxford University Press. 

Technical note. (HDI)

TECHNICAL NOTE 1 ADDENDUM

Female and male earned income

Despite the importance of having gender-

disaggregated data on income, direct measures 

are unavailable. For this Report crude estimates 

of female and male earned income have 

therefore been derived. 

Income can be seen in two ways: as a resource 

for consumption and as earnings by individuals. 

The use measure is difficult to disaggregate 

between men and women because they share 

resources within a family unit. By contrast, 

earnings are separable because different 

members of a family tend to have separate 

earned incomes. 

The income measure used in the GDI and the 

GEM indicates a person’s capacity to earn 

income. It is used in the GDI to capture the 

disparities between men and women in 

command over resources and in the GEM to 

capture women’s economic independence. (For 

conceptual and methodological issues relating 

to this approach see Sudhir Anand and Amartya 

Sen’s “Gender Inequality in Human 

Development” and, in Human Development 
Report 1995, chapter 3 and technical notes 1 

and 2; see the list of selected readings at the end 

of this technical note.) 

Female and male earned income (PPP US$) are 

estimated using the following data: 

• Ratio of the female non-agricultural wage to 

the male non-agricultural wage.

• Male and female shares of the economically 

active population.

• Total female and male population.

• GDP per capita (PPP US$).

Key
Wf / Wm = ratio of female non-agricultural wage to

 male non-agricultural wage

EAf = female share of economically active population

EAm = male share of economically active population

Sf = female share of wage bill

Y = total GDP (PPP US$)

Nf = total female population

Nm = total male population

Yf = estimated female earned income (PPP US$)

Ym = estimated male earned income (PPP US$)

Note

Calculations based on data in the technical 

note may yield results that differ from those in 

the indicator tables because of rounding.

Estimating female and male earned income

This illustration of the estimation of female and male earned income uses 1999 data for Israel.

1. Calculating total GDP (PPP US$)

Total GDP (PPP US$) is calculated by multiplying the total population by GDP per capita 

(PPP US$).

Total population: 5,910 (thousand)

GDP per capita (PPP US$): 18,440

Total GDP (PPP US$) = 5,910 (18,440) = 108,980,400 (thousand)

2. Calculating the female share of the wage bill

Because data on wages in rural areas and in the informal sector are rare, the Report has used 

non-agricultural wages and assumed that the ratio of female wages to male wages in the non-

agricultural sector applies to the rest of the economy. The female share of the wage bill is 

calculated using the ratio of the female non-agricultural wage to the male non-agricultural 

wage and the female and male percentage shares of the economically active population. Where 

data on the wage ratio are not available, a value of 75%, the unweighted average (rounded 

value) for countries with available data, is used.

Ratio of female to male non-agricultural wage (Wf /Wm ) = 0.75

Female percentage share of economically active population (EAf ) = 40.7%

Male percentage share of economically active population (EAm ) = 59.3%

Female share of wage bill (Sf ) =  
        Wf /Wm (EAf )        

  =  
        0.75 (40.7)        

  = 0.340
[Wf /Wm (EAf )] + EAm [0.75 (40.7)] + 59.3

3. Calculating female and male earned income (PPP US$)

An assumption has to be made that the female share of the wage bill is equal to the female 

share of GDP.

Female share of wage bill (Sf ) = 0.340

Total GDP (PPP US$) (Y ) = 108,980,400 (thousand)

Female population (Nf ) = 2,995 (thousand)

Estimated female earned income (PPP US$) (Yf ) =  
Sf  (Y )

  =  
0.340 (108,980,400)

  = 12,372
Nf 2,995

Male population (Nm ) = 2,915 (thousand)

Estimated male earned income (PPP US$) (Ym ) =  
Y – Sf  (Y )

  =  
108,980,400 – [0.340 (108,980,400)]

  = 24,675
Nm 2,915
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The technology achievement index (TAI) is a 

composite index designed to capture the performance 

of countries in creating and diffusing technology and 

in building a human skills base. The index measures 

achievements in four dimensions: 

• Technology creation, as measured by the 

number of patents granted to residents per 

capita and by receipts of royalties and license 

fees from abroad per capita.

• Diffusion of recent innovations, as measured 

by the number of Internet hosts per capita and 

the share of high- and medium-technology 

exports in total goods exports. 

• Diffusion of old innovations, as measured by 

telephones (mainline and cellular) per capita 

and electricity consumption per capita.

• Human skills, as measured by mean years of 

schooling in the population aged 15 and above 

and the gross tertiary science enrolment ratio.

For each of the indicators in these dimensions 

the observed minimum and maximum values 

(among all countries with data) are chosen as 

“goalposts”. Performance in each indicator is 

expressed as a value between 0 and 1 by 

applying the following general formula:

Indicator =  
actual value – observed minimum value

index observed maximum value
– observed minimum value

The index for each dimension is then calculated 

as the simple average of the indicator indices in 

that dimension. The TAI, in turn, is the simple 

average of these four dimension indices. 

Goalposts for calculating the TAI

Observed Observed
maximum minimum

Indicator value value

Patents granted to residents
 (per million people) 994 0

Royalties and license fees received 
 (US$ per 1,000 people) 272.6 0

Internet hosts (per 1,000 people) 232.4 0

High- and medium-technology exports
 (as % of total goods exports) 80.8 0

Telephones (mainline and cellular, 
 per 1,000 people) 901a 1

Electricity consumption 
 (kilowatt-hours per capita) 6,969a 22

Mean years of schooling 
 (age 15 and above) 12.0 0.8

Gross tertiary 
 science enrolment ratio (%) 27.4 0.1

a. OECD average.

Note

Calculations based on data in the technical note 

may yield results that differ from those in annex 

table A2.1 in chapter 2 because of rounding.

Calculating the TAI

This illustration of the calculation of the TAI uses data for New Zealand for various years in 

1997–2000.

1. Calculating the technology creation index

Patents and receipts of royalties and license fees are used to approximate the level of 

technology creation. Indices for the two indicators are calculated according to the general 

formula.

Patent index =
  103 – 0  

= 0.104
994 – 0

Royalty and license fee index =   
13.0 – 0.0

   = 0.048
272.6 – 0.0 

The technology creation index is the simple average of these two indices:

Technology creation index =  
0.104 + 0.048

  = 0.076
2

2. Calculating the diffusion of recent innovations index

Using Internet hosts and the share of high- and medium-technology exports in total goods 

exports, the same formula is applied to calculate the diffusion of recent innovations index.

Internet host index =  
146.7 – 0.0

  = 0.631
232.4 – 0.0

High- and medium-technology export index =  
15.4 – 0.0

  = 0.191
80.8 – 0.0

Diffusion of recent innovations index =  
0.631 + 0.191

  = 0.411
2

3. Calculating the diffusion of old innovations index

The two indicators used to represent the diffusion of old innovations are telephones (mainline 

and cellular) and electricity consumption per capita. For these, the indices are calculated using 

the logarithm of the value, and the upper goalpost is the OECD average. For a detailed 

discussion see annex 2.1. 

Telephony index =  
log (720) – log (1)

  = 0.967
log (901) – log (1)

For electricity consumption New Zealand’s value is capped at 6,969, since it exceeds the 

goalpost.

Electricity index =  
log (6,969) – log (22)

  = 1.000
log (6,969) – log (22)

Diffusion of old innovations index =  
0.967 + 1.000

  = 0.984
2

4. Calculating the human skills index

The human skills index is calculated according to the general formula, using mean years of 

schooling and the gross tertiary science enrolment ratio.

Mean years of schooling index =  
11.7 – 0.8

  = 0.973
12.0 – 0.8

Gross tertiary science enrolment index =  
13.1 – 0.1

  = 0.476
27.4 – 0.1

Human skills index =  
0.973 + 0.476

  = 0.725
2

5. Calculating the technology achievement index

A simple average of the four dimension indices gives us the technology achievement index.

TAI =  
0.076 + 0.411 + 0.984 + 0.725

  = 0.549
4

TECHNICAL NOTE 2
CALCULATING THE TECHNOLOGY 
ACHIEVEMENT INDEX
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TECHNICAL NOTE 3
ASSESSING PROGRESS TOWARDS THE 
MILLENNIUM DECLARATION GOALS 
FOR DEVELOPMENT AND POVERTY 
ERADICATION

This year’s Human Development Report 
assesses the progress by countries towards specific 

targets outlined in the Millennium Declaration 

goals for development and poverty eradication. 

Each target has been set for 2015, with 1990 as 

the reference year. So achieving a target of, say, 

halving a rate or ratio by 2015 would mean 

reducing its 1990 value by 50% by 2015. Assessing 

the achievements of countries between 1990 and 

1999 reveals whether they are progressing fast 

enough to meet the targets.

Monitoring progress at the global level requires 

data that are comparable. Yet data are missing 

or unreliable for some targets and for many 

countries. Countries at higher levels of 

development are more likely to have data, so 

those included in the assessment are likely to 

be among the better performers. High-income 

OECD countries have been excluded from the 

assessment. The number of countries whose 

progress has been assessed for each target 

ranges from 58 to 159 (technical note table 3.1). 

The assessment of countries’ achievements in 

1999 is based on the following criteria:

• Achieved: The country has already achieved 

the target.

• On track: The country has attained the rate 

of progress needed to achieve the target by 2015 

or has attained 90% of that rate of progress.

• Lagging: The country has achieved 70–89% 

of the rate of progress required to achieve the 

target by 2015. 

• Far behind: The country has achieved less 

than 70% of the required rate of progress.

• Slipping back: The country’s level of 

achievement is at least 5 percentage points 

worse in 1999 than in 1990. 

The rate of progress required to meet the target 

is determined by the achievement that would be 

required by 1999, assuming a linear path of 

progress. Where data are not available for 1990 

or 1999, data for the closest available year have 

been used. All countries within 10 percentage 

points of the universal goal (such as 100% school 

enrolment) in 1999 are considered to be on track. 

The preferred indicator for assessing progress 

towards halving the proportion of people in 

extreme poverty is the share of the population 

living on less than $1 (PPP US$) a day, but 

country time series based on this poverty line 

are not widely available. A proxy approach has 

therefore been used, employing growth rate 

estimates from a study by Hanmer and 

Naschold (2000). This study developed growth 

rates for two scenarios: business as usual 

(assuming no change in growth patterns) and 

pro-poor conditions (in which the benefits of 

growth reach poor people faster). 

In each scenario the growth rate required for a 

country to meet the target of halving poverty by 

2015 depends on whether that country has low 

or high inequality, as measured by the Gini 

index. Countries with high inequality (defined 

as a Gini index of 43 or higher) require faster 

growth to reach the target (technical note table 

3.2). Given these growth rates, each country’s 

progress has been assessed by the extent to 

which it has attained the required rate of growth.

For several other indicators—the maternal 

mortality ratio, the percentage of people with 

access to improved water sources and the 

percentage of children reaching grade 5—

reliable data are difficult to obtain and time 

series are unavailable, so rates of progress are 

unknown. Proxy assessments have been made 

based on performance in the most recent year 

for which reasonably reliable data are available 

(technical note table 3.3).

Technical note table 3.2
Annual GDP per capita growth rate needed 
to halve poverty by 2015
Percent

Business Pro-poor
as usual conditions

High-inequality countries
 (Gini index � 43) 7.1 3.7

Low-inequality countries
 (Gini index � 43) 3.7 1.5

Source: Hanmer and Naschold 2000.

Technical note table 3.3
Criteria for assessing progress in maternal mortality, access to improved water sources 
and completion of primary schooling

People with access Children reaching
Maternal mortality ratio to improved water sources grade 5
(per 100,000 live births) (%) (%)

Assessment 1995 1999 1995 cohort

Achieved < 20 100 100

On track 21–99 90–99 90–99

Lagging 100–599 70–89 70–89

Far behind 600 or more �70 �70

Technical note table 3.1 
Indicators used in assessment of progress towards Millennium Declaration goals

Indicator

Average annual GDP per capita growth rate, 1990–99, and Gini index, 1990–99b 

Percentage of people undernourished, 1990/92 and 1996/98

Percentage of people with access to improved water sources, 1999

Net primary enrolment ratio, 1990 and 1995–97b 

Percentage of children reaching grade 5, 1995 cohort

Ratio of girls to boys in school (girls’ gross enrolment ratio to boys’), 1990 and 1995–97b

  Primary level

  Secondary level

Maternal mortality ratio (per 100,000 live births), 1995

Infant mortality rate (per 1,000 live births), 1990 and 1999
c

Under-five mortality rate (per 1,000 live births), 1990 and 1999

Countries 
assesseda 

85 (77)

86 (73)

133 (82)

58 (39)

83 (39)

88 (63)

85 (64)

145 (85)

159 (85)

159 (85)

Source

World Bank 2001a and 2001b 

FAO 2000

UNICEF 2000

UNESCO 2001c

UNESCO 2000d 

UNESCO 1999

UNESCO 1999

Hill, AbouZahr and Wardlaw 2001

UNICEF 2001

UNICEF 2001

Extreme poverty

Hunger

Safe water

Universal education

Gender equality

Maternal mortality 

Infant and child mortality

a. Figures in parentheses refer to the percentage of the world population covered by the assessment.
b. Data refer to the most recent year available during the period specified.
c. International development goal.
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Armed forces, total Strategic, land, naval, air, com-

mand, administrative and support forces. Also

included are paramilitary forces such as the gen-

darmerie, customs service and border guard, if these

are trained in military tactics. 

Arms transfers, conventional Refers to the volun-

tary transfer by the supplier (and thus excludes cap-

tured weapons and weapons obtained through

defectors) of weapons with a military purpose des-

tined for the armed forces, paramilitary forces or

intelligence agencies of another country. These

include major conventional weapons or systems in

six categories: ships, aircraft, missiles, artillery,

armoured vehicles and guidance and radar systems

(excluded are trucks, services, ammunition, small

arms, support items, components and component

technology and towed or naval artillery under 100-

millimetre calibre).

Births attended by skilled health staff The per-

centage of deliveries attended by a doctor (a specialist,

a non-specialist or a person with midwifery skills

who can diagnose and manage obstetrical compli-

cations as well as normal deliveries), nurse or mid-

wife (a person who has successfully completed the

prescribed course of midwifery and is able to give the

necessary supervision, care and advice to women

during pregnancy, labour and the postpartum period

and to care for newborns and infants) or trained tra-

ditional birth attendant (a person who initially

acquired his or her ability by delivering babies or

through apprenticeship to other traditional birth

attendants and who has undergone subsequent exten-

sive training and is now integrated in the formal

health care system). 

Birth-weight, infants with low The percentage of

infants with a birth-weight of less than 2,500 grams.

Carbon dioxide emissions Anthropogenic (human-

originated) carbon dioxide emissions stemming from

the burning of fossil fuels and the production of

cement. Emissions are calculated from data on the con-

sumption of solid, liquid and gaseous fuels and gas

flaring. 

Cellular mobile subscribers People subscribing to

a communications service in which voice or data are

transmitted by radio frequencies.

Children reaching grade 5 The percentage of chil-

dren starting primary school who eventually attain

grade 5 (grade 4 if the duration of primary school is

four years). The estimate is based on the recon-

structed cohort method, which uses data on enrolment

and repeaters for two consecutive years.

Cigarette consumption per adult, annual average

The sum of production and imports minus exports

of cigarettes divided by the population aged 15 and

above. 

Consumer price index Reflects changes in the cost

to the average consumer of acquiring a basket of

goods and services that may be fixed or change at

specified intervals.

Contraceptive prevalence The percentage of mar-

ried women aged 15–49 who are using, or whose

partners are using, any form of contraception, whether

modern or traditional.

Contributing family worker Defined according to

the International Classification by Status in Employ-

ment (ICSE) as a person who works without pay in

an economic enterprise operated by a related person

living in the same household. 

Crime, people victimized by The percentage of the

population who perceive that they have been vic-

timized by certain types of crime in the preceding year,

based on responses to the International Crime Vic-

tims Survey. For further information see box 3 in the

note on statistics.

Crime, total Refers to 11 crimes recorded in the

International Crime Victims Survey: robbery, bur-

glary, attempted burglary, car theft, car vandal-

ism, bicycle theft, sexual assault, theft from car, theft

of personal property, assault and threats and theft

of motorcycle or moped. See crime, people vic-
timized by.
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Debt service, total The sum of principal repayments

and interest actually paid in foreign currency, goods

or services on long-term debt, interest paid on short-

term debt and repayments to the International Mon-

etary Fund.

Earned income (PPP US$), estimated (female

and male) Roughly derived on the basis of the ratio

of the female non-agricultural wage to the male non-

agricultural wage, the female and male shares of the

economically active population, total female and male

population and GDP per capita (PPP US$). For

details on this estimation see technical note 1.

Earned income, ratio of estimated female to male

The ratio of estimated female earned income to esti-

mated male earned income. See earned income (PPP
US$), estimated (female and male).

Economic activity rate The proportion of the spec-

ified group supplying labour for the production of

economic goods and services during a specified

period. 

Education expenditure, public Public spending on

public education plus subsidies to private education at

the primary, secondary and tertiary levels. It includes

expenditure at every level of administration—central,

regional and local. See education levels. 

Education index One of the three indices on which

the human development index is built. It is based on

the adult literacy rate and the combined primary, sec-

ondary and tertiary gross enrolment ratio. For details

on how the index is calculated see technical note 1.

Education levels Categorized as pre-primary, primary,

secondary or tertiary in accordance with the International

Standard Classification of Education (ISCED). Pre-
primary education (ISCED level 0) is provided at such

schools as kindergartens and nursery and infant schools

and is intended for children not old enough to enter

school at the primary level. Primary education (ISCED

level 1) provides the basic elements of education at

such establishments as primary and elementary schools.

Secondary education (ISCED levels 2 and 3) is based

on at least four years of previous instruction at the first

level and provides general or specialized instruction, or

both, at such institutions as middle school, secondary

school, high school, teacher training school at this level

and vocational or technical school. Tertiary education
(ISCED levels 5–7) refers to education at such institu-

tions as universities, teachers colleges and higher-level

professional schools—requiring as a minimum condi-

tion of admission the successful completion of educa-

tion at the second level or evidence of the attainment

of an equivalent level of knowledge. 

Electricity consumption per capita Refers to gross

production, in per capita terms, which includes con-

sumption by station auxiliaries and any losses in the

transformers that are considered integral parts of the

station. Included also is total electric energy pro-

duced by pumping installations without deduction of

electric energy absorbed by pumping.

Employment by economic activity Employment in

industry, agriculture or services as defined according

to the International Standard Industrial Classification

(ISIC) system (revisions 2 and 3). Industry refers to

mining and quarrying, manufacturing, construction

and public utilities (gas, water and electricity). Agri-
culture refers to agriculture, hunting, forestry and fish-

ing. Services refer to wholesale and retail trade;

restaurants and hotels; transport, storage and com-

munications; finance, insurance, real estate and busi-

ness services; and community, social and personal

services. 

Energy use, GDP per unit of The ratio of GDP (PPP

US$) to commercial energy use, measured in kilo-

grams of oil equivalent. This ratio provides a measure

of energy efficiency by showing comparable and con-

sistent estimates of real GDP across countries rela-

tive to physical inputs (units of energy use). See GDP
(gross domestic product) and PPP (purchasing
power parity).

Enrolment ratio, gross The number of students

enrolled in a level of education, regardless of age, as

a percentage of the population of official school age

for that level. See education levels.

Enrolment ratio, gross tertiary science The num-

ber of students enrolled in tertiary education in

science, regardless of age, as a percentage of the pop-

ulation of the relevant age range. Science refers to

natural sciences; engineering; mathematics and com-

puter sciences; architecture and town planning;

transport and communications; trade, craft and

industrial programmes; and agriculture, forestry

and fisheries. See also education levels and enrol-
ment ratio, gross.

Enrolment ratio, net The number of students

enrolled in a level of education who are of official

school age for that level, as a percentage of the pop-

ulation of official school age for that level. See edu-
cation levels.

Essential drugs, population with access to The per-

centage of the population for whom a minimum of 20

of the most essential drugs are continuously and afford-

ably available at public or private health facilities or

drug outlets within one hour’s travel from home.
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Exports, high and medium technology See exports,
high technology; and exports, medium technology.

Exports, high technology Includes exports of elec-

tronics and electrical products such as turbines,

transistors, televisions, power generating equip-

ment and data processing and telecommunications

equipment, as well as other high-technology exports

such as cameras, pharmaceuticals, aerospace equip-

ment and optical and measuring instruments. 

Exports, low technology Includes exports of textiles,

paper, glassware and basic steel and iron products

(such as sheets, wires and unworked casting).

Exports, manufactured Includes exports of chem-

icals, basic manufactures, machinery and transport

equipment and other miscellaneous manufactured

goods, based on the Standard International Trade

Classification.

Exports, medium technology Includes exports of

automotive products, manufacturing equipment (such

as agricultural, textile and food processing machin-

ery), some forms of steel (tubes and primary forms)

and chemical products such as polymers, fertilizers

and explosives.

Exports, merchandise Goods provided to the rest

of the world, including primary exports, manufactured

exports and other transactions. See exports, manu-
factured; and exports, primary.

Exports, primary Defined according to the Stan-

dard International Trade Classification to include

exports of food, agricultural raw materials, fuels and

ores and metals.

Exports of goods and services The value of all

goods and other market services provided to the

rest of the world, including the value of mer-

chandise, freight, insurance, transport, travel, roy-

alties, license fees and other services. Labour and

property income (formerly called factor services)

is excluded. 

Fertility rate, total The average number of children

a woman would bear if age-specific fertility rates

remained unchanged during her lifetime.

Fertilizer consumption The amount of manufac-

tured fertilizer—nitrogen (N), phosphate (P
2
O

5
) and

potassium (K
2
O)—consumed per year per hectare of

arable and permanently cropped land.

Foreign direct investment, net flows Net inflows of

investment to acquire a lasting management interest

(10% or more of voting stock) in an enterprise oper-

ating in an economy other than that of the investor.

It is the sum of equity capital, reinvestment of earn-

ings, other long-term capital and short-term capital. 

Fuel consumption, traditional Estimated con-

sumption of fuel wood, charcoal, bagasse and animal

and vegetable wastes. Traditional fuel use and com-

mercial energy use together make up total energy

use. 

Functional literacy skills, people lacking The pro-

portion of the adult population aged 16–65 scoring

at level 1 on the prose literacy scale of the Interna-

tional Adult Literacy Survey (IALS). Most tasks at this

level require the reader to locate a piece of informa-

tion in the text that is identical to or synonymous with

the information given in the directive.

GDP (gross domestic product) The total output of

goods and services for final use produced by an econ-

omy, by both residents and non-residents, regardless

of the allocation to domestic and foreign claims. It

does not include deductions for depreciation of phys-

ical capital or depletion and degradation of natural

resources. 

GDP index One of the three indices on which the

human development index is built. It is based on

GDP per capita (PPP US$). For details on how the

index is calculated see technical note 1.

GDP per capita (PPP US$) See GDP (gross domes-
tic product) and PPP (purchasing power parity).

GDP per capita annual growth rate Least squares

annual growth rate, calculated from constant price

GDP per capita in local currency units.

Gender empowerment measure (GEM) A com-

posite index measuring gender inequality in three

basic dimensions of empowerment—economic par-

ticipation and decision-making, political participation

and decision-making and power over economic

resources. For details on how the index is calculated

see technical note 1.

Gender-related development index (GDI) A com-

posite index measuring average achievement in the

three basic dimensions captured in the human devel-

opment index—a long and healthy life, knowledge

and a decent standard of living—adjusted to account

for inequalities between men and women. For details

on how the index is calculated see technical note 1.

Gini index Measures the extent to which the distri-

bution of income (or consumption) among individ-
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uals or households within a country deviates from a

perfectly equal distribution. A value of 0 represents

perfect equality, a value of 100 perfect inequality.

GNP (gross national product) Comprises GDP plus

net factor income from abroad, which is the income res-

idents receive from abroad for factor services (labour

and capital), less similar payments made to non-resi-

dents who contribute to the domestic economy.

Grants by NGOs, net Resource transfers by national

non-governmental organizations (private non-profit-

making agencies) to developing countries or territo-

ries identified in part I of the Development Assistance

Committee (DAC) list of recipient countries. Calcu-

lated as gross outflows from NGOs minus resource

transfers received from the official sector (which are

already counted in official development assistance).

See official development assistance (ODA), net.

Health expenditure per capita (PPP US$) The

sum of public and private expenditure (in PPP US$),

divided by the population. Health expenditure

includes the provision of health services (preventive

and curative), family planning activities, nutrition

activities and emergency aid designated for health (but

does not include provision of water and sanitation).

See health expenditure, private; health expenditure,
public; and PPP (purchasing power parity).

Health expenditure, private Direct household (out-

of-pocket) spending, private insurance, charitable

donations and direct service payments by private

corporations. Together with public health expendi-

ture, it makes up total health expenditure. See health
expenditure per capita (PPP US$) and health
expenditure, public. 

Health expenditure, public Recurrent and capital

spending from government (central and local) bud-

gets, external borrowings and grants (including

donations from international agencies and non-

governmental organizations) and social (or com-

pulsory) health insurance funds. Together with

private health expenditure, it makes up total health

expenditure. See health expenditure per capita
(PPP US$) and health expenditure, private.

HIV/AIDS, people living with The estimated num-

ber of people living with HIV/AIDS at the end of the

year specified.

Human development index (HDI) A composite index

measuring average achievement in three basic dimensions

of human development—a long and healthy life, knowl-

edge and a decent standard of living. For details on

how the index is calculated see technical note 1. 

Human poverty index (HPI-1) for developing

countries A composite index measuring depriva-

tions in the three basic dimensions captured in the

human development index—longevity, knowledge

and standard of living. For details on how the index

is calculated see technical note 1.

Human poverty index (HPI-2) for selected OECD

countries A composite index measuring depriva-

tions in the three basic dimensions captured in the

human development index—longevity, knowledge

and standard of living—and also capturing social

exclusion. For details on how the index is calculated

see technical note 1.

Illiteracy rate, adult Calculated as 100 minus the adult

literacy rate. See literacy rate, adult.

Imports of goods and services The value of all

goods and other market services purchased from the

rest of the world, including the value of merchandise,

freight, insurance, transport, travel, royalties, license

fees and other services. Labour and property income

(formerly called factor services) is excluded. 

Income or consumption, shares of Based on national

household surveys covering various years. Consump-

tion surveys produce lower levels of inequality between

poor and rich than do income surveys, as poor peo-

ple generally consume a greater share of their income.

Because data come from surveys covering different

years and using different methodologies, comparisons

between countries must be made with caution.

Income poverty line, population below Refers to the

percentage of the population living below the spec-

ified poverty line: 

• $1 a day—at 1985 international prices (equivalent

to $1.08 at 1993 international prices), adjusted for pur-

chasing power parity. 

• $4 a day—at 1990 international prices, adjusted

for purchasing power parity. 

• $11 a day (per person for a family of three)—at

1994 international prices, adjusted for purchasing

power parity. 

• National poverty line—the poverty line deemed

appropriate for a country by its authorities. 

• 50% of median income—50% of the median dis-

posable household income.

Infant mortality rate The probability of dying

between birth and exactly one year of age expressed

per 1,000 live births.

Internally displaced people Refers to people who are

displaced within their own country and to whom the

United Nations High Commissioner for Refugees
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(UNHCR) extends protection or assistance, or both,

in pursuance to a special request by a competent

organ of the United Nations. 

Internet host A computer system connected to the

Internet—either a single terminal directly connected

or a computer that allows multiple users to access net-

work services through it.

Labour force All those employed (including people

above a specified age who, during the reference

period, were in paid employment, at work, with a job

but not at work, or self-employed) and unemployed

(including people above a specified age who, during

the reference period, were without work, currently

available for work and seeking work).

Legislators, senior officials and managers, female

Women’s share of positions defined according to the

International Standard Classification of Occupations

(ISCO-88) to include legislators, senior government

officials, traditional chiefs and heads of villages, senior

officials of special interest organizations, corporate

managers, directors and chief executives, produc-

tion and operations department managers and other

department and general managers. 

Life expectancy at birth The number of years a

newborn infant would live if prevailing patterns of age-

specific mortality rates at the time of birth were to stay

the same throughout the child’s life. 

Life expectancy index One of the three indices on

which the human development index is built. For

details on how the index is calculated see technical

note 1.

Literacy rate, adult The percentage of people aged

15 and above who can, with understanding, both

read and write a short, simple statement on their

everyday life.

Literacy rate, youth The percentage of people aged

15–24 who can, with understanding, both read and

write a short, simple statement on their everyday life.

Malaria cases The total number of malaria cases

reported to the World Health Organization by coun-

tries in which malaria is endemic. Many countries report

only laboratory-confirmed cases, but many in Sub-

Saharan Africa report clinically diagnosed cases as well. 

Maternal mortality ratio reported Reported annual

number of deaths of women from pregnancy-related

causes per 100,000 live births, not adjusted for the

well-documented problems of underreporting and

misclassification. 

Military expenditure All expenditures of the defence

ministry and other ministries on recruiting and training

military personnel as well as on construction and pur-

chase of military supplies and equipment. Military assis-

tance is included in the expenditures of the donor

country. 

Official aid Grants or loans that meet the same stan-

dards as for official development assistance (ODA)

except that recipients do not qualify as recipients of

ODA. Part II of the Development Assistance Com-

mittee (DAC) list of recipient countries identifies

these countries. 

Official development assistance (ODA), net

Grants or loans to qualifying countries or territories,

net of repayments, identified in part I of the Devel-

opment Assistance Committee (DAC) list of recip-

ient countries, that are undertaken by the official

sector with promotion of economic development

and welfare as the main objective, on concessional

financial terms. 

Official development assistance (ODA) to least

developed countries See official development assis-
tance (ODA), net and country classifications for

least developed countries. 

Oral rehydration therapy use rate The percentage

of all cases of diarrhoea in children under age five

treated with oral rehydration salts or recommended

home fluids, or both. 

Patents granted to residents Patents are docu-

ments, issued by a government office, that describe

an invention and create a legal situation in which

the patented invention can normally be exploited

(made, used, sold, imported) only by or with the

authorization of the patentee. The protection of

inventions is generally limited to 20 years from the

filing date of the application for the grant of a

patent.

Physicians Includes graduates of a faculty or school

of medicine in any medical field (including teaching,

research and administration).

Population growth rate, annual Refers to the annual

exponential growth rate for the period indicated.

See population, total.

Population, total Refers to the de facto population,

which includes all people actually present in a given

area at a given time. 

PPP (purchasing power parity) A rate of exchange

that accounts for price differences across countries,
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allowing international comparisons of real output

and incomes. At the PPP US$ rate (as used in this

Report), PPP US$1 has the same purchasing power

in the domestic economy as $1 has in the United

States. For details on conceptual and practical issues

relating to PPPs see box 2 in the note on statistics.

Private flows, other A category combining non-debt-

creating portfolio equity investment flows (the sum of

country funds, depository receipts and direct pur-

chases of shares by foreign investors), portfolio debt

flows (bond issues purchased by foreign investors)

and bank and trade-related lending (commercial bank

lending and other commercial credits). 

Probability at birth of not surviving to a specified

age Calculated as 1 minus the probability  of surviv-

ing to a specified age for a given cohort. See proba-
bility at birth of surviving to a specified age. 

Probability at birth of surviving to a specified age

The probability of a newborn infant surviving to a

specified age, if subject to prevailing patterns of age-

specific mortality rates. 

Professional and technical workers, female

Women’s share of positions defined according to

the International Standard Classification of Occu-

pations (ISCO-88) to include physical, mathematical

and engineering science professionals (and associate

professionals), life science and health professionals

(and associate professionals), teaching profession-

als (and associate professionals) and other profes-

sionals and associate professionals.

Refugees People who have fled their country because

of a well-founded fear of persecution for reasons of

their race, religion, nationality, political opinion or

membership in a particular social group and who

cannot or do not want to return. 

Research and development expenditures Current

and capital expenditures (including overhead) on

creative, systematic activity intended to increase the

stock of knowledge. Included are fundamental and

applied research and experimental development work

leading to new devices, products or processes.

Royalties and license fees, receipts of Receipts by

residents from non-residents for the authorized use

of intangible, non-produced, non-financial assets and

proprietary rights (such as patents, trademarks,

copyrights, franchises and industrial processes) and

for the use, through licensing agreements, of pro-

duced originals of prototypes (such as films and

manuscripts). Data are based on the balance of

payments.

Sanitation facilities, population using adequate

The percentage of the population using adequate

sanitation facilities, such as a connection to a sewer

or septic tank system, a pour-flush latrine, a simple

pit latrine or a ventilated improved pit latrine. An ex-

creta disposal system is considered adequate if it is

private or shared (but not public) and if it hygieni-

cally separates human excreta from human contact.

Schooling, mean years of The average number of

years of school attained by the population aged 15 and

above.

Science, math and engineering, tertiary students in

The share of tertiary students enrolled in natural sci-

ences; engineering; mathematics and computer sci-

ences; architecture and town planning; transport and

communications; trade, craft and industrial pro-

grammes; and agriculture, forestry and fisheries. See

education levels.

Scientists and engineers in R&D People trained to

work in any field of science who are engaged in pro-

fessional research and development (R&D) activity.

Most such jobs require the completion of tertiary

education.

Seats in parliament held by women Refers to seats

held by women in a lower or single house or an upper

house or senate, where relevant. 

Technology achievement index A composite index

based on eight indicators in four dimensions: technol-

ogy creation, diffusion of recent innovations, diffusion

of old innovations and human skills. For more details

on how the index is calculated see technical note 2.

Telephone mainline A telephone line connecting a

subscriber to the telephone exchange equipment.

Terms of trade The ratio of the export price index

to the import price index measured relative to a base

year. A value of more than 100 implies that the price

of exports has risen relative to the price of imports.

Tractors in use The number of tractors in use per

hectare of arable and permanently cropped land.

Tuberculosis cases The total number of tuberculo-

sis cases notified to the World Health Organization.

A tuberculosis case is defined as a patient in whom

tuberculosis has been bacteriologically confirmed or

diagnosed by a clinician. 

Under-five mortality rate The probability of dying

between birth and exactly five years of age expressed

per 1,000 live births.
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Under height for age, children under age five

Includes moderate and severe stunting, which is

defined as below two standard deviations from the

median height for age of the reference population. 

Undernourished people People whose food intake

is insufficient to meet their minimum energy require-

ments on a chronic basis.

Underweight for age, children under age five

Includes moderate and severe underweight, which is

defined as below two standard deviations from the

median weight for age of the reference population.

Unemployment All people above a specified age

who are not in paid employment or self-employed,

but are available for work and have taken specific steps

to seek paid employment or self-employment. 

Unemployment, long-term Unemployment lasting

12 months or longer. See unemployment.

Unemployment, youth Refers to unemployment

between the ages of 15 (or 16) and 24, depending on

national definitions. See unemployment.

Urban population The midyear population of areas

defined as urban in each country, as reported to the

United Nations. See population, total.

Waiting list for mainlines Unmet applications for

connection to the telephone network that have had

to be held over owing to a lack of technical facilities

(equipment, lines and the like).

Water sources, population not using improved

Calculated as 100 minus the percentage of the pop-

ulation using improved water sources. See water
sources, population using improved.

Water sources, population using improved The

percentage of the population with reasonable access

to an adequate amount of drinking water from

improved sources. Reasonable access is defined as

the availability of at least 20 litres per person per

day from a source within one kilometre of the

user’s dwelling. Improved sources include house-

hold connections, public standpipes, boreholes

with handpumps, protected dug wells, protected

springs and rainwater collection (not included are

vendors, tanker trucks and unprotected wells and

springs).

Women in government at ministerial level

Defined according to each state’s definition of a

national executive and may include women serving

as ministers and vice-ministers and those holding

other ministerial positions, including parliamen-

tary secretaries. 
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Classification of countries

High human 
development 
(HDI 0.800 and above)

Medium human 
development
(HDI 0.500–0.799)

Low human
development
(HDI below 0.500)

Argentina

Australia

Austria

Bahamas

Bahrain

Barbados

Belgium

Brunei Darussalam

Canada

Chile

Costa Rica

Croatia

Cyprus

Czech Republic

Denmark

Estonia

Finland

France

Germany

Greece

Hong Kong, China (SAR)

Hungary

Iceland

Ireland

Israel

Italy

Japan

Korea, Rep. of

Kuwait

Lithuania

Luxembourg

Malta

Netherlands

New Zealand

Norway

Poland

Portugal

Qatar

Singapore

Slovakia

Slovenia

Spain

Sweden

Switzerland

United Arab Emirates

United Kingdom

United States

Uruguay

(48 countries and areas)

Albania

Algeria

Armenia

Azerbaijan

Belarus

Belize

Bolivia

Botswana

Brazil

Bulgaria

Cambodia

Cameroon

Cape Verde

China

Colombia

Comoros

Congo

Dominican Republic

Ecuador

Egypt

El Salvador

Equatorial Guinea

Fiji

Gabon

Georgia

Ghana

Guatemala

Guyana

Honduras

India

Indonesia

Iran, Islamic Rep. of

Jamaica

Jordan

Kazakhstan

Kenya

Kyrgyzstan

Latvia

Lebanon

Lesotho

Libyan Arab Jamahiriya

Macedonia, TFYR

Malaysia

Maldives

Mauritius

Mexico

Moldova, Rep. of

Mongolia

Morocco

Myanmar

Namibia

Nicaragua

Oman

Panama

Papua New Guinea

Paraguay

Peru

Philippines

Romania

Russian Federation

Samoa (Western)

Saudi Arabia

South Africa

Sri Lanka

Suriname

Swaziland

Syrian Arab Republic

Tajikistan

Thailand

Trinidad and Tobago

Tunisia

Turkey

Turkmenistan

Ukraine

Uzbekistan

Venezuela

Viet Nam

Zimbabwe

(78 countries and areas)

Angola

Bangladesh

Benin

Bhutan

Burkina Faso

Burundi

Central African Republic

Chad

Congo, Dem. Rep. of the

Côte d’Ivoire

Djibouti

Eritrea

Ethiopia

Gambia

Guinea

Guinea-Bissau

Haiti

Lao People’s Dem. Rep.

Madagascar

Malawi

Mali

Mauritania

Mozambique

Nepal

Niger

Nigeria

Pakistan

Rwanda

Senegal

Sierra Leone

Sudan

Tanzania, U. Rep. of

Togo

Uganda

Yemen

Zambia

(36 countries and areas)

Countries in the human development aggregates
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a. Based on World Bank classifications (effective as of 1 July 2000).

High income
(GNP per capita of
$9,266 or more in 1999)

Middle income
(GNP per capita of
$756–9,265 in 1999)

Low income
(GNP per capita of
$755 or less in 1999)

Australia

Austria

Bahamas

Belgium

Brunei Darussalam

Canada

Cyprus

Denmark

Finland

France

Germany

Greece

Hong Kong, China (SAR)

Iceland

Ireland

Israel

Italy

Japan

Kuwait

Luxembourg

Netherlands

New Zealand

Norway

Portugal

Qatar

Singapore

Slovenia

Spain

Sweden

Switzerland

United Arab Emirates

United Kingdom

United States

(33 countries and areas)

Albania

Algeria

Argentina

Bahrain

Barbados

Belarus

Belize

Bolivia

Botswana

Brazil

Bulgaria

Cape Verde

Chile

China

Colombia

Costa Rica

Croatia

Czech Republic

Djibouti

Dominican Republic

Ecuador

Egypt

El Salvador

Equatorial Guinea

Estonia

Fiji

Gabon

Guatemala

Guyana

Honduras

Hungary

Iran, Islamic Rep. of

Jamaica

Jordan

Kazakhstan

Korea, Rep. of

Latvia

Lebanon

Libyan Arab Jamahiriya

Lithuania

Macedonia, TFYR

Malaysia

Maldives

Malta

Mauritius

Mexico

Morocco

Namibia

Oman

Panama

Papua New Guinea

Paraguay

Peru

Philippines

Poland

Romania

Russian Federation

Samoa (Western)

Saudi Arabia

Slovakia

South Africa

Sri Lanka

Suriname

Swaziland

Syrian Arab Republic

Thailand

Trinidad and Tobago

Tunisia

Turkey

Uruguay

Venezuela

(71 countries and areas)

Angola

Armenia

Azerbaijan

Bangladesh

Benin

Bhutan

Burkina Faso

Burundi

Cambodia

Cameroon

Central African Republic

Chad

Comoros

Congo

Congo, Dem. Rep. of the

Côte d’Ivoire

Eritrea

Ethiopia

Gambia

Georgia

Ghana

Guinea

Guinea-Bissau

Haiti

India

Indonesia

Kenya

Kyrgyzstan

Lao People’s Dem. Rep.

Lesotho

Madagascar

Malawi

Mali

Mauritania

Moldova, Rep. of

Mongolia

Mozambique

Myanmar

Nepal

Nicaragua

Niger

Nigeria

Pakistan

Rwanda

Senegal

Sierra Leone

Sudan

Tajikistan

Tanzania, U. Rep. of

Togo

Turkmenistan

Uganda

Ukraine

Uzbekistan

Viet Nam

Yemen

Zambia

Zimbabwe

(58 countries and areas)

Countries in the income aggregates a
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Algeria

Angola

Argentina

Bahamas

Bahrain

Bangladesh

Barbados

Belize

Benin

Bhutan

Bolivia

Botswana

Brazil

Brunei Darussalam

Burkina Faso

Burundi

Cambodia

Cameroon

Cape Verde

Central African Republic

Chad

Chile

China

Colombia

Comoros

Congo

Congo, Dem. Rep. of the

Costa Rica

Côte d’Ivoire

Cyprus

Djibouti

Dominican Republic

Ecuador

Egypt

El Salvador

Equatorial Guinea

Eritrea

Ethiopia

Fiji

Gabon

Gambia

Ghana

Guatemala

Guinea

Guinea-Bissau

Guyana

Haiti

Honduras

Hong Kong, China (SAR)

India

Indonesia

Iran, Islamic Rep. of

Jamaica

Jordan

Kenya

Korea, Rep. of

Kuwait

Lao People’s Dem. Rep.

Lebanon

Lesotho

Libyan Arab Jamahiriya

Madagascar

Malawi

Malaysia

Maldives

Mali

Mauritania

Mauritius

Mexico

Mongolia

Morocco

Mozambique

Myanmar

Namibia

Nepal

Nicaragua

Niger

Nigeria

Oman

Pakistan

Panama

Papua New Guinea

Paraguay

Peru

Philippines

Qatar

Rwanda

Samoa (Western)

Saudi Arabia

Senegal

Sierra Leone

Singapore

South Africa

Sri Lanka

Sudan

Suriname

Swaziland

Syrian Arab Republic

Tanzania, U. Rep. of

Thailand

Togo

Trinidad and Tobago

Tunisia

Turkey

Uganda

United Arab Emirates

Uruguay

Venezuela

Viet Nam

Yemen

Zambia

Zimbabwe

(112 countries and areas)

Least developed

countries a

Angola

Bangladesh

Benin

Bhutan

Burkina Faso

Burundi

Cambodia

Cape Verde

Central African Republic

Chad

Comoros

Congo, Dem. Rep. of the

Djibouti

Equatorial Guinea

Eritrea

Ethiopia

Gambia

Guinea

Guinea-Bissau

Haiti

Lao People’s Dem. Rep.

Lesotho

Madagascar

Malawi

Maldives

Mali

Mauritania

Mozambique

Myanmar

Nepal

Niger

Rwanda

Samoa (Western)

Sierra Leone

Sudan

Tanzania, U. Rep. of

Togo

Uganda

Yemen

Zambia

(40 countries and areas)

Eastern Europe and
the Commonwealth 
of Independent States
(CIS)

Albania

Armenia

Azerbaijan

Belarus

Bulgaria

Croatia

Czech Republic

Estonia

Georgia

Hungary

Kazakhstan

Kyrgyzstan

Latvia

Lithuania

Macedonia, TFYR

Moldova, Rep. of

Poland

Romania

Russian Federation

Slovakia

Slovenia

Tajikistan

Turkmenistan

Ukraine

Uzbekistan

(25 countries and areas)

OECD countries

Australia

Austria

Belgium

Canada

Czech Republic

Denmark

Finland

France

Germany

Greece

Hungary

Iceland

Ireland

Italy

Japan

Korea, Rep. of

Luxembourg

Mexico

Netherlands

New Zealand

Norway

Poland

Portugal

Slovakia

Spain

Sweden

Switzerland

Turkey

United Kingdom

United States

(30 countries and areas)

High-income 

OECD countries b

Australia

Austria

Belgium

Canada

Denmark

Finland

France

Germany

Greece

Iceland

Ireland

Italy

Japan

Luxembourg

Netherlands

New Zealand

Norway

Portugal

Spain

Sweden

Switzerland

United Kingdom

United States

(23 countries and areas)

Developing countries

Countries in the major world aggregates

a. The classification least developed countries is based on the UN definition that went into effect in 1994 (with the countries as listed in UN 1996). Senegal was added to the list of

least developed countries on 12 April 2001 but is not included in the aggregates for this group in this year’s Report because the addition was made after the aggregates were finalized.

b. Excludes the Czech Republic, Hungary, the Republic of Korea, Mexico, Poland, Slovakia and Turkey.
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Arab States Sub-Saharan AfricaAsia and the Pacific
Latin America and
the Caribbean Southern Europe

Algeria

Bahrain

Djibouti

Egypt

Jordan

Kuwait

Lebanon

Libyan Arab Jamahiriya

Morocco

Oman

Qatar

Saudi Arabia

Sudan

Syrian Arab Republic

Tunisia

United Arab Emirates

Yemen

(17 countries and areas)

East Asia and the Pacific

Brunei Darussalam

Cambodia

China

Fiji

Hong Kong, China (SAR)

Indonesia

Korea, Rep. of

Lao People’s Dem. Rep.

Malaysia

Mongolia

Myanmar

Papua New Guinea

Philippines

Samoa (Western)

Singapore

Thailand

Viet Nam

(17 countries and areas)

South Asia

Bangladesh

Bhutan

India

Iran, Islamic Rep. of

Maldives

Nepal

Pakistan

Sri Lanka

(8 countries and areas)

Argentina

Bahamas

Barbados

Belize

Bolivia

Brazil

Chile

Colombia

Costa Rica

Dominican Republic

Ecuador

El Salvador

Guatemala

Guyana

Haiti

Honduras

Jamaica

Mexico

Nicaragua

Panama

Paraguay

Peru

Suriname

Trinidad and Tobago

Uruguay

Venezuela

(26 countries and areas)

Cyprus 

Turkey

(2 countries and areas)

Angola

Benin

Botswana

Burkina Faso

Burundi

Cameroon

Cape Verde

Central African Republic

Chad

Comoros

Congo

Congo, Dem. Rep. of the

Côte d’Ivoire

Equatorial Guinea

Eritrea

Ethiopia

Gabon

Gambia

Ghana

Guinea

Guinea-Bissau

Kenya

Lesotho

Madagascar

Malawi

Mali

Mauritania

Mauritius

Mozambique

Namibia

Niger

Nigeria

Rwanda

Senegal

Sierra Leone

South Africa

Swaziland

Tanzania, U. Rep. of

Togo

Uganda

Zambia

Zimbabwe

(42 countries and areas)

Developing countries in the regional aggregates
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INDEX TO INDICATORS

Indicator 

Indicator tables

Indicator 

Indicator tables

A
Armed forces

index 19

total 19

Arms transfers, conventional 

exports

share of total 19

total 19

imports

index 19

total 19

B
Births attended by skilled health staff  6

Birth-weight, infants with low 7

C
Carbon dioxide emissions 

per capita 18

share of world total 18

Children reaching grade 5 10

Cigarette consumption per adult, annual average  7

Consumer price index, average annual change in 11

Contraceptive prevalence 6

Contributing family workers 

female 24

male 24

Crime, people victimized by

assault 20

bribery (corruption) 20

property crime 20

robbery 20

sexual assault 20

total crime 20

D
Debt service

as % of exports of goods and services 15

as % of GDP 15, 16

Displaced people, internally 19

E
Earned income, estimated

ratio of female to male 22

female 21

male 21

Economic activity rate, female 24

as % of male rate 24

index 24

Education expenditure, public

as % of GNP 9, 16

as % of total government expenditure 9

pre-primary and primary 9

secondary          9

tertiary          9

Education index 1

Electricity consumption per capita    18

Employment by economic activity 

agriculture 

female 24

male 24

industry

female 24

male 24

services 

female 24

male 24

Energy use, GDP per unit of 18

Enrolment ratio, gross

combined primary, secondary and tertiary 1, 28

female 21

male 21

tertiary

female 23

male 23

Enrolment ratio, net

primary 10

female 23

female as % of male 23

index 10

secondary 10

female 23

female as % of male 23

index 10

Environmental treaties, ratification of 18

Essential drugs, population with access to 6

Exports 

of goods and services 13

high technology  13

manufactured 13

primary 13

F
Fertility rate, total    5, 28

Fuel consumption, traditional     18

Functional literacy skills, people lacking 4

G
GDP index 1

GDP per capita (PPP US$)     1, 11, 28

annual growth rate 11

highest value during 1975–99 11

year of highest value 11

GDP, total
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in PPP US$ billions 11

in US$ billions 11

Gender empowerment measure (GEM) 22

Gender-related development index (GDI) 21

H
Health expenditure

per capita (PPP US$) 6

private 6

public 6, 16

HIV/AIDS

adult rate of 7, 28

children living with 7

women living with 7

Human development index (HDI)     1

trends in 2

Human poverty index (HPI-1) for developing 

countries 3

Human poverty index (HPI-2) for selected OECD 

countries 4

Human rights instruments, status of major international 26

I
Illiteracy rate, adult         3

Immunization of one-year-olds

against measles 6

against tuberculosis 6

Imports of goods and services 13

Income inequality measures

Gini index 12

income ratio, richest 10% to poorest 10% 12

income ratio, richest 20% to poorest 20% 12

Income or consumption, share of 

poorest 10% 12

poorest 20% 12

richest 10% 12

richest 20% 12

Infant mortality rate 8, 28

Investment flows, net foreign direct 15

L
Labour rights conventions, status of fundamental 27

Life expectancy at birth 1, 8, 28

female 21

male 21

Life expectancy index 1

Literacy rate, adult 1, 10, 28

female 21, 23

female as % of male 23

index     10

male  21

Literacy rate, youth 10

female     23

female as % of male  23

index 10

M
Malaria cases 7

Maternal mortality ratio reported 8

Military expenditure 16

O
Official development assistance (ODA) disbursed, net

as % of GNP 14

net grants by NGOs as % of GNP 14

per capita of donor country 14

to least developed countries 14

total (US$ millions) 14

Official development assistance (ODA) received 

(net disbursements)

as % of GDP 15

per capita 15

total 15

Oral rehydration therapy use rate 6

P
Physicians 6

Population

annual growth rate 5

aged 65 and above 5

total 5, 28

under age 15  5

urban 5

Poverty, income

population living below $1 a day 3

population living below $4 a day 4

population living below $11 a day 4

population living below 50% of median income        4

population living below national poverty line  3

Private flows, other 15

R
Refugees

by country of asylum 19

by country of origin  19

S
Sanitation, adequate facilities, population using 6

Science, math and engineering, tertiary students in 10

INDEX TO INDICATORS

Indicator 

Indicator tables

Indicator 

Indicator tables
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Survival               

probability at birth of not surviving to age 40            3

probability at birth of not surviving to age 60  4

probability at birth of surviving to age 65

female 8

male 8

T
Terms of trade 13

Tuberculosis cases 7

U
Under-five mortality rate 8, 28

Under height for age, children under age five 7

Undernourished people 7, 28

Underweight for age, children under age five 3, 7

Unemployed people 17

Unemployment rate 17

average annual 17

female as % of male 17

youth 17

youth, female as % of male 17

Unemployment, long-term 4

female 17

male 17

W
Water, improved sources

population not using 3

population using  6, 28

Women’s economic participation

female legislators, senior officials and managers 22

female professional and technical workers 22

Women’s political participation

female legislators, senior officials and managers 22

seats in parliament held by women  22, 25

women in government at ministerial level    25

year first woman elected or appointed to parliament 25

year women received right to stand for election 25

year women received right to vote 25

INDEX TO INDICATORS

Indicator 

Indicator tables

Indicator 

Indicator tables
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Countries and regions that have produced human development reports

Arab States

Algeria, 1998, 2000*
Bahrain, 1998
Djibouti, 2000
Egypt, 1994, 1995, 1996, 1997–98
Iraq, 1995
Jordan, 2000, 2001*
Kuwait, 1997, 1998–99, 2000*
Lebanon, 1997, 1998, 2000*
Libyan Arab Jamahiriya, 1999
Morocco, 1997, 1998–99, 2001*
Occupied Palestinian territory, 1996–97
Saudi Arabia, 2000*
Somalia, 1998
Tunisia, 1999
United Arab Emirates, 1997
Yemen, 1998, 2000*

Asia and the Pacific

Bangladesh, 1992, 1993, 1994, 1995, 1996, 1998, 2000
Bhutan, 1999
Cambodia, 1997, 1998, 1999, 2000, 2001*
China, 1997, 1999, 2001*
East Timor, 2001*
India, 2001*
India, Arunachal Pradesh, 2001*
India, Assam, 2001*
India, Himachal Pradesh, 2001*
India, Karnataka, 1999, 2001*
India, Madhya Pradesh, 1995, 1998, 2001*
India, Maharashtra, 2001*
India, Orissa, 2001*
India, Punjab, 2001*
India, Rajasthan, 1999, 2000*
India, Sikkim, 2001*
India, Tamil Nadu, 2001*
India, Uttar Pradesh, 2001*
Indonesia, 2001*
Iran, Islamic Rep. of, 1999
Korea, Rep. of, 1998
Lao People’s Dem. Rep., 1998, 2001*
Maldives, 2000*
Mongolia, 1997, 2000
Myanmar, 1998
Nepal, 1998, 2000*
Pakistan, 2001*
Palau, 1999
Papua New Guinea, 1998
Philippines, 1994, 1997, 2000, 2001*
Singapore, 2001*
Solomon Islands, 2001*
Sri Lanka, 1998, 2001*
Thailand, 1999
Tuvalu, 1999
Vanuatu, 1996

Europe and the CIS

Albania, 1995, 1996, 1998, 2000
Armenia, 1995, 1996, 1997, 1998, 1999, 2000

Azerbaijan, 1995, 1996, 1997, 1998, 1999, 2000
Belarus, 1995, 1996, 1997, 1998, 1999, 2000
Bosnia and Herzegovina, 1998, 1999, 2000
Bulgaria, 1995, 1996, 1997, 1998, 1999, 2000
Bulgaria, Sofia, 1997
Croatia, 1997, 1998, 1999
Czech Republic, 1996, 1997, 1998, 1999, 2000*
Estonia, 1995, 1996, 1997, 1998, 1999, 2000
Georgia, 1995, 1996, 1997, 1998, 1999, 2000, 2001*
Hungary, 1995, 1996, 1998, 1999
Kazakhstan, 1995, 1996, 1997, 1998, 1999, 2000*
Kyrgyzstan, 1995, 1996, 1997, 1998, 1999, 2000
Latvia, 1995, 1996, 1997, 1998, 1999, 2000*
Lithuania, 1995, 1996, 1997, 1998, 1999, 2000
Macedonia, TFYR, 1997, 1998, 1999
Malta, 1996
Moldova, Rep. of, 1995, 1996, 1997, 1998, 1999, 2000
Poland, 1995, 1996, 1997, 1998, 1999, 2000, 2001*
Romania, 1995, 1996, 1997, 1998, 1999, 2000
Russian Federation, 1995, 1996, 1997, 1998, 1999, 2000*
Saint Helena, 1999
Slovakia, 1995, 1997, 1998, 1999, 2000
Slovenia, 1998, 1999, 2000
Tajikistan, 1995, 1996, 1997, 1998, 1999
Turkey, 1995, 1996, 1997, 1998, 1999, 2000*
Turkmenistan, 1995, 1996, 1997, 1998, 1999, 2000*
Ukraine, 1995, 1996, 1997, 1998, 1999
Uzbekistan, 1995, 1996, 1997, 1998, 1999
Yugoslavia, 1996, 1997

Latin America and the Caribbean

Argentina, 1995, 1996, 1997, 1998, 1999
Argentina, Province of Buenos Aires, 1996, 1997, 

1998, 1999
Argentina, Province of Catamarca, 1996
Argentina, Province of Entre Ríos, 1996
Argentina, Province of Mendoza, 1996
Argentina, Province of Neuquén, 1996
Belize, 1997, 1998
Bolivia, 1998, 2000
Bolivia, Cochabamba, 1995
Bolivia, La Paz, 1995
Bolivia, Santa Cruz, 1995
Brazil, 1996, 1998
Chile, 1996, 1998, 2000
Colombia, 1998, 1999, 2000
Costa Rica, 1994, 1995, 1996, 1997, 1998, 1999
Cuba, 1996, 1999
Dominican Republic, 1997, 1999
Ecuador, 1999
El Salvador, 1997, 1999
Guatemala, 1998, 1999, 2000
Guyana, 1996, 1999–2000*
Honduras, 1998, 1999
Jamaica, 2000
Nicaragua, 2000
Panama, 2001*
Paraguay, 1995, 1996
Peru, 1997

Trinidad and Tobago, 2000
Uruguay, 1999
Venezuela, 1995, 1996, 1997, 1998, 1999

Sub-Saharan Africa

Angola, 1997, 1998, 1999
Benin, 1997, 1998, 1999, 2000
Botswana, 1997, 2000
Burkina Faso, 1997, 1998
Burundi, 1997, 1999
Cameroon, 1992, 1993, 1996, 1998
Cape Verde, 1997, 1998
Central African Republic, 1996
Chad, 1997
Comoros, 1997, 1998, 2001*
Côte d’Ivoire, 1997, 2000
Equatorial Guinea, 1996, 1997
Ethiopia, 1997, 1998
Gabon, 1998, 1999
Gambia, 1997, 2000
Ghana, 1997, 1998, 1999, 2000
Guinea, 1997
Guinea-Bissau, 1997
Kenya, 1999
Lesotho, 1998, 2001*
Liberia, 1999
Madagascar, 1997, 1999
Malawi, 1997, 1998
Mali, 1995, 1998, 1999, 2000
Mauritania, 1996, 1997, 1998, 2000
Mozambique, 1998, 1999, 2000*
Namibia, 1996, 1997, 1998
Niger, 1997, 1998, 1999, 2000*
Nigeria, 1996, 1998, 2000*
São Tomé and Principe, 1998
Senegal, 1998
Sierra Leone, 1996
South Africa, 1998, 2000
Swaziland, 1997, 1998
Tanzania, U. Rep. of, 1997, 1999, 2001*
Togo, 1995, 1997, 1999
Uganda, 1996, 1997, 1998
Zambia, 1997, 1998, 1999–2000
Zimbabwe, 1998

Regional reports

Africa, 1995
Arab States, 2001*
Central America, 1999, 2001*
Eastern Europe and the CIS, 1995, 1996, 1997, 1999
Latin America and the Caribbean, 2001*
Pacific Islands, 1994, 1999
South Asia, 1997, 1998, 1999, 2000, 2001*
South-East Asia, 2001*
Southern African Development Community, 

1998, 2001*
West and Central Africa, 2001*

* Under preparation as of March 2001.

Note: Information as of March 2001.

Source: Prepared by the Human Development Report Office.


