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Foreword 
 
Engendering the Knowledge Society:  
Measuring Women’s Participation

A Direct Response to the WSIS Action Plan

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

In its second report on measuring the Infostate of 192 countries, From the Digital Divide to Digital 
Opportunities: Measuring Inforstates for Development1, the International Network of UNESCO 
Chairs in Communication (Orbicom) presented to the international community the Orbicom-ITU 
ICT Opportunity Index at the Tunis phase of the World Summit of the Information Society (WSIS). 
Based on earlier Orbicom pioneering work2 and in response to the calls for work on statistics and 
indicators on gender and ICT from the Geneva phase of WSIS, Orbicom added a unique compo-
nent — Women in the Information Society3.

The 2005 review found that while it was not possible to quantify the gender digital divide in a way 
comparable to the systematic measurement of countries’ Infostates due to the scarcity of data, 
both in the scope of coverage and the degree of details available, the use of existing quantitative 
data and qualitative research provided a compelling analysis of the gender digital divide.

One of the major findings of the study was that the relationship between the gender divide and the 
overall digital divide was found to be tenuous: the data did not support the argument that the two 
move in tandem.  Contrary to what might be expected, gender patterns in Internet use do not vary 
equally with Internet penetration, or improvement of a country’s Infostate. Women’s rate of Internet 
access and use will not automatically rise with national rates of Internet penetration. A range of so-
cioeconomic and political factors affect and frame the gender divide, including social and cultural 
barriers to technology use; education and skill levels; employment and income trends; media and 
content; privacy and security and location/mode of access.

This 2007 report was therefore written by two outstanding international experts, Sophia Huyer 
and Nancy Hafkin, to help women make full, active, informed and creative contributions to the 
knowledge society. It provides a framework for policy makers to use in establishing what sectors of 
the economy and society are the most strategically relevant to women’s development goals. It will 
help them make informed decisions towards a vibrant and competitive national knowledge society, 
taking full advantage of a country’s human resources.  In order to achieve this, data are needed: 
data that provide the best and most useful information on gendered opportunities and challenges, 
data that will allow the best decisions to be made. The report aims to provide the framework for the 
necessary data analysis to achieve these goals.

1  Sciadas, G., Ed., 2005: From the Digital Divide to Digital Opportunities: Measuring Infostates for Development, Montreal, Orbicom, in 
collaboration with the National Research Council (NRC) Press.

2  Sciadas, G., 2003: Monitoring the Digital Divide… and Beyond, Montreal, Orbicom, in collaboration with the NRC Press.
3  Huyer, S., N. Hafkin, H. Ertl, H. Dryburgh, 2005: Women in the Information Society, Montreal, Orbicom.
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Executive Summary
Engendering the Knowledge Society: Measuring Women’s Participation
Why do we need to measure women’s participation in the knowledge society?

This report was written to help women make full, active, informed and creative contributions to the 
knowledge society so that they may benefit from its advantages and opportunities equally with men 
and their countries may gain the greatest benefit from their participation. To that end, it provides 
a framework for policy makers to use in identifying strategic sectors of the economy and society 
relevant to the achievement of sustainable development goals. This report aims to provide a frame-
work for the data analysis to achieve these goals, a framework that needs to be complemented by 
the widespread collection of data that are currently lacking. It will enable them to make informed 
decisions towards a vibrant and competitive national knowledge society, taking full advantage of 
their country’s human resources.

The overarching assumption of this report is that everyone will benefit if women engage in and 
actively contribute to the knowledge society. If they do not, society will be deprived of their full 
creativity, perspective and experience, and women will not be able to play a role in designing, 
creating and developing science and technology (S&T) that affects every aspect of their lives and 
determines their life opportunities.

Until recently most of the discourse on ICTs and international development took place in the con-
text of the information society. Lately, however, focus is turning to the concept of the knowledge  
society. The knowledge society emphasizes people — especially their skills and capacities —  
communication and learning with an emphasis on the predominance of information, communica-
tion and knowledge in society as well as in the economy.

In the same way that many women — particularly those in the developing world — are on the wrong 
side of the digital divide, so too are they on the wrong side of the knowledge divide. Worldwide 
the capacity of women to engage in the knowledge society is grossly under-developed and under-
utilized. Women are at risk of becoming increasingly marginalized in the knowledge society, where 
much more than access to and use of information technology is at stake. In the knowledge soci-
ety they need access not only to new technologies but also to education, entrepreneurship and 
employment opportunities, as well as the ability to participate fully in knowledge-based activities. 
Given the gendered barriers women face — challenges and roles that determine their ability to 
participate on an equal basis with men — the gender divide in the knowledge society cannot be 
expected to improve automatically with economic growth. Rather, specific actions and interven-
tions are needed.

To do this, much more needs to be known about women’s rates of participation in the various fac-
ets of the knowledge society and the opportunities and barriers they meet along the way. In order 
to set policy priorities, measure progress and benchmark results, planners need data, statistics 
and indicators. Without information about different access levels, trends in education and access 
to resources and opportunities relating to knowledge society, real national targets cannot be set. 
Solutions cannot be targeted without identifying where the inequities are and how they are mani-
fested (Mahan 2007). If policy makers are to understand the potential for building socially inclusive 
and economically vibrant knowledge societies, they will need to know the capability of all groups 
in their countries to contribute to and develop it. This report presents an approach and framework 
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to better understand and measure women’s participation and presence in global knowledge socie-
ties. The overall goal is to encourage the mainstreaming of gender in data collection, statistics and 
indicators for the knowledge society so that gender issues can be taken into account more readily 
in policy planning and implementation.

The result will be better and more effective policy. Taking greater advantage of the human resource 
potential of fully half of the population will enable countries to benefit from an increased pool of 
ability, creativity and experience. As argued by the InterAcademy Council, countries must develop 
a critical mass of human resources skilled in the processes of knowledge development, science 
and technology that are crucial for the knowledge society. If they fail to achieve this goal, they will 
fall farther behind those countries that are able to apply scientific advances and new technolo-
gies for the furthering of national economic and social development (InterAcademy Council 2004). 
Additionally, strengthening the ability of all members of society to participate actively in the knowl-
edge society will increase the quality of life and the pace of national development at all levels. 

A Framework on Gender Equality and the Knowledge Society

The development of the Framework on Gender Equality and the Knowledge Society follows from 
an analysis of the major indexes of science, technology and innovation (STI), information and com-
munication technology (ICT) and knowledge society, which finds that with one minor exception, 
none of the major ICT or STI frameworks address gender issues in the knowledge society or incor-
porate sex-disaggregated data and gender indicators. On the other hand none of the major gender 
equality indexes incorporate ICT, STI or knowledge society issues. The Framework is therefore 
presented as a tool for finding and analyzing the data to answer a series of key questions: What 
are the preconditions for women to become full participants in a national knowledge society? What 
resources and access do they need to achieve this? Where, when and how fast are women making 
progress? What policies and programmes will be most conducive to promoting women’s participa-
tion as a result of the most effective use of resources? How can a country mobilize its full human 
resource capacity to become a knowledge-based society? 

The Framework on Gender Equality and the Knowledge Society is new in several ways. It is the 
first approach that systematically assesses the comprehensive range of factors that condition 
women’s full and equal participation in the knowledge society. It begins with the basic conditions 
for women’s equal and active participation in society in general — social, political and economic 
empowerment. The indicators here include health status, social status, economic status, level of 
opportunities available to women, level of political participation, access to resources and to an 
enabling environment. The general premise for this study is that women cannot contribute to their 
full capacity — and society cannot benefit from their contributions — without a basic level of well-
being, opportunity and agency. Building on this socioeconomic foundation, the framework incor-
porates the elements that specifically relate to the ability of women to participate in the knowledge 
society: access to science and technology education at all levels, access to and use of technology, 
decision-making in knowledge-society sectors, participation in science, technology and innovation 
systems and access to lifelong learning. 
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The framework is meant to be used by governments in a cross-sectoral approach and to provide a 
means for gender departments to interact with their colleagues in science, education, industry and 
technology areas and vice versa. It will help policymakers identify the critical points where data is 
missing or where existing data could be used and to understand the key sectors in which invest-
ments made might produce the best results. 

This work builds on the 2005 Orbicom “Women in the Information Society” project (Huyer et al. 
2005) that published the results of a global analysis of existing sex-disaggregated data on infor-
mation and communication technology (ICT) use and access as part of the project “From the 
Digital Divide to Digital Opportunities: Measuring Infostates for Development”. The “Women in 
the Information Society” component included both quantitative and qualitative assessments of 
women’s participation in the information society. 

One of the major findings of the study was that the relationship between the gender divide and the 
overall divide was tenuous: the data did not support the argument that the two move in tandem. 
Gender patterns in Internet use do not move in lockstep with Internet penetration or improvement 
of a country’s uptake and intensity of ICT use. A range of socioeconomic and political factors affect 
and frame the gender divide, including social and cultural barriers to technology use, education 
and skill levels, employment and income trends, access to media and relevant content, privacy and 
security and location and mode of access. 

The report intends to:

• Define the parameters of women and the knowledge society, suggesting and prioritizing 
indicators that can be effectively monitored.

• Raise data issues related to the development of gender-sensitive data, gender and com-
posite indexes and the relation of gender to the knowledge society. 

• Facilitate analysis of gender equity and sex-specific issues as countries move toward 
knowledge societies.

• Serve as the starting point for future work on identifying a core set of globally relevant 
indicators on women and the knowledge society that could be used by governments, in-
ternational organizations, research institutions and individual researchers to identify and 
raise awareness of issues and to improve the evidence base for policy development and 
decision-making.

Specifically, this report intends to assist policy makers in:

• Assessing the degree to which women and girls are able to take advantage of opportuni-
ties to prepare themselves for participation in the knowledge society, through education at 
all levels with particular regard to key sectors, lifelong learning and access to and informed 
use of ICTs.

• Collecting sex-disaggregated data in all of the framework areas in order to identify the 
gaps in human capacity development for the knowledge society and pinpoint the areas 
where investment can leverage the greatest results.
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• Gaining awareness of the key areas for policy focus and investment coupled with data on 
representation and demographics in the key areas that will provide information necessary 
for the relevant government departments (education, social development, industry and 
science) and policy makers to make informed decisions.

• Identifying the areas where boys and men are lagging behind and may need targeted 
support.

• Elucidating policy priorities and national capabilities that can inform discussions with po-
tential donors and multilateral agencies, many of which are increasingly focusing on the 
development of science and technology-based knowledge societies.

Organization of the report

Chapter One sets out the context of the report by defining the general assumptions about the 
knowledge society underlying this approach. It takes a historical look at the collection of sex-
disaggregated data and gender indicators in the United Nations and the international community, 
their relevance to knowledge society metrics and the ongoing efforts to collect and disseminate 
these data. The report then addresses the question of why it is important to measure women’s 
participation in the knowledge society.

Chapter Two assesses the current status of sex-disaggregated data, indicators and indexes of ICT, 
science and technology, innovation and gender equality at the international level in terms of avail-
ability of data, the feasibility and potential of collecting and integrating sex-disaggregated data and 
key points of entry for gender indicators.

Chapter Three presents a framework for measuring gender equality and the knowledge society 
based on a series of key indicators and leverage points, with the suggestion that this framework be 
tested and refined at national and international levels to move towards an index on gender equality 
and the knowledge society.

Chapter 1 — 
Setting the context: Why measure women’s participation in the knowledge society? 

The knowledge society encompasses the development and utilization of capabilities to identify, 
produce, process, transform, disseminate and use information to build and apply knowledge for 
human development. The tendency exists for knowledge to be seen primarily in relation to its 
economic functions, with a focus on the knowledge economy, knowledge workers and knowledge 
management. The perspective of this report is that knowledge is not only for economic growth 
but its foremost use should be to empower and develop all sectors of society. A socially inclusive 
knowledge society empowers all members of society to create, receive, share and use information 
and knowledge for their economic, social, cultural and political development. 

Overall, while there has been significant international promotion of gender statistics since 1975, 
progress in collection of sex-disaggregated and gender data has been uneven. Despite increases 
in measuring and understanding the important contributions women make to national development 
and social well-being, there are still insufficient data available to measure adequately women’s 
contributions, their socioeconomic and health status and their role in public decision-making at all 
levels. The status of sex-disaggregated data and gender indicators relating to three of the main 
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pillars of the knowledge society — ICT access and use, participation in the science, engineer-
ing and technology (SET) workforce and S&T education — is even more problematic despite a 
number of major international conferences and reports drawing attention to the absence of such 
information.

A key component of a country’s participation in the global knowledge society and economy is de-
veloping and maintaining the highly skilled human resources required to manage a country’s sci-
entific, technological and innovative capacity. In order to take part in the global knowledge society, 
countries need to mobilize the active participation of women and other underrepresented groups 
in the science, engineering and technology (SET) and information technology workforces and to 
improve the ability of these groups to use technologies for social development activities such as 
food production, provision of clean water and sanitation and energy use.

Other key components of the socially inclusive knowledge society include the promotion of socioe-
conomic development through small and medium enterprise (SME) development, and opportunity 
for learning in all sectors of society (“the learning society”). The cases of Botswana, South Africa 
and India represent national approaches to developing socially sustainable knowledge societies 
with greater social inclusion and cohesion, more and better jobs, economic stability, economic 
growth which are based on equity, non-discrimination and justice. 

Promoting and encouraging women’s participation in this knowledge society will produce a range 
of benefits for both social and economic development:

• Supporting women as active agents in development will enable them to improve their in-
comes, health and food production, benefiting their families and communities overall. 

• Fully incorporating the contributions of women will tap an underutilized resource of human 
capacity for the development of a national knowledge society.

• Improving women's economic capacities will contribute to national economic growth.

• Increasing women's representation in the S&T and knowledge-based labour force will in-
crease the competitiveness of businesses and the creativity and innovation of national 
innovation and knowledge systems.

Chapter 2 — Statistics and indicators of gender in the knowledge society

Chapter 2 defines gender statistics and indicators. It examines the current status and progress in 
collecting sex-disaggregated data and establishing indicators in ICT and science and technology 
in terms of who is collecting it, where the gaps are and models for moving forward. The chapter 
then assesses the major indexes in each of the following areas: ICT and the information society; 
science and technology, innovation and global competitiveness; and gender equality. 

The conclusion of these assessments is that with one minor exception, none of the major ICT or 
STI frameworks address gender issues in the knowledge society or incorporate sex-disaggregated 
data and gender indicators. On the other hand none of the major gender equality indexes incorpo-
rate ICT, S&T or knowledge society issues.
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ICT Indexes: Composite ICT indexes allow general comparisons between countries at the national 
level. In bridging the digital divide, the internal national divides (such as gender, age, education, 
class and geographical location) are as important as cross-national divides in achieving sustain-
able development. This chapter identifies some of the most important areas to document in internal 
gender divides, including age, education, class and geographical location. The major difficulty is 
the lack of available sex-disaggregated data, particularly for developing countries; to correct this 
inadequacy requires both international advocacy and national political will.

STI Indexes: Gender-specific data in science, technology and innovation are more readily avail-
able than on ICTs. Data tend to be most abundant in education and human resource development 
(HRD). Sex-disaggregated data and gender indicators could be integrated into these indexes with 
little effort, in particular in measurement of HRD (which includes education and lifelong learning, 
enterprise development and technology use) and S&T for poverty reduction and socioeconomic 
development. Available sex-disaggregated data, however, remains very uneven making country 
comparisons difficult. Despite the widespread availability of enterprise development data, statistics 
on women-run enterprises, in particular small, medium and micro enterprises, remain particularly 
scarce. 

The chapter identifies areas and indicators where gender data could be included, with little addi-
tional investment and adequate political will, in order to provide a picture of the different situations 
of men and women. 

Despite some interesting steps forward and some progress in collecting sex-disaggregated data in 
sectors related to the knowledge society, there has been no real attention paid either to the chal-
lenges of measuring women’s participation in the knowledge society or to the social, cultural and 
economic opportunities lost for women due to this failure. 

Chapter 3 — A Framework on Gender Equality and the Knowledge Society

Chapter Three presents a framework for measuring gender equality and the knowledge society 
whose structure reflects the requirements of a socially and gender-inclusive knowledge society. 
The framework identifies and measures the inputs relating to both constraints and enabling condi-
tions that affect women’s ability to play active roles in the development of national knowledge soci-
eties, as well as measuring outcomes in terms of women’s actual participation and contributions. 

The aim of the framework is to promote discussion and field assessment of the identified indicators 
in order to refine and define a core list that could be used for cross-country comparison and among 
related countries. Such a core list would form the basis for the development of a gender equality 
and knowledge society index.

The approach is to bring together gender-sensitive data on key areas in the knowledge society 
(ICTs, science, technology and innovation) together with gender indicators of health, economic 
and social status and other areas. The framework is organized into two categories of indicators — 
input and outcome. Input indicators enumerate the base conditions affecting the ability of women 
to participate in the knowledge society. They are organized into seven main dimensions: health, 
social and economic status; access to resources; agency, opportunity and capability; and enabling 
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policies. Outcome indicators, which measure the degree of women’s participation in the knowledge 
society, are: knowledge society decision-making; participation in the knowledge economy; partici-
pation in science, technology and innovation systems; and lifelong learning. 

The combination of gender equality and knowledge society indicators allows for analysis of gender 
equality coupled with the recognition of sex-specific trends within a knowledge-based society that 
may lead to insights on the closing of various knowledge divides. It also makes explicit the close 
relationship between them.

Perhaps the greatest difficulty in gathering the necessary data on gender and the knowledge so-
ciety is lack of political will and interest. Until countries, the international community, gender and 
other statisticians are convinced of the value of gender statistics on the knowledge society and 
committed to their collection, the present inadequacy of globally comparable data will continue. By 
highlighting the importance of this work and making suggestions for moving forward we have taken 
the first step. We call on advocates and policy makers to join us in this vital effort to improve the 
lives of all members of the knowledge society of the future. 

Framework on Gender Equality and the Knowledge Society
Knowledge society inputs: women’s status, capacities and opportunities

Dimension Indicator topic area Comment

Health status Female healthy life expectancy Good health is a prerequisite for the development of 
educated, creative, skilled women participating in the 
knowledge society.

Prevalence of rates of malaria, tuberculosis and HIV/
AIDS (M/W)

A long life in and of itself does not necessarily mean a 
healthy life, particularly in developing countries with high 
rates of infectious diseases. This indicator measures 
women’s comparative rates of having these diseases.

Physical integrity (FGM) Health is also affected by cultural practices that may impair 
women’s ability to be equal members of society.

Social status Equity/discrimination in social institutions Measures equity in social institutions and cultural/
traditional practices that impact women’s participation in 
social and economic development; includes family code 
and civil liberties (based on OECD GID Data Base).

Sex ratio at birth Fewer females than males may signal female foeticide; 
this is an indicator of a society with deep underlying 
discrimination against women.

Prevalence of violence against women Qualitative indicator — to be based on surveys of women. 
An increasing number of countries now have some data on 
violence against women.

Time use/workload Includes women’s multiple productive, reproductive and 
community roles; data is becoming increasingly available 
on this indicator.
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Dimension Indicator topic area Comment

Economic status Women as % of economically active population Women are more likely to be active in the knowledge 
society if they are in the economically active population.

Earned income ratios (M/W) To identify disparities in income and economic 
discrimination.

Females by category of workers (self-employed, salaried, 
family workers)

To capture women’s unpaid as well as paid economically 
productive labour.

Shares of women in poorest quintile To measure % of women with a decent standard of living.

Access to resources Ownership rights to land, houses and other property These two measures indicate whether women have the 
ability to own property and access credit which would 
enable their becoming entrepreneurs, taking advantage of 
opportunities and generally acting autonomously.

Women’s access to credit, loans, venture capital

Percent of women using Internet and cell phones. Access to a cell phone or a computer, along with ICT 
literacy, is a basic prerequisite for women to enter the 
knowledge society.

Use by women of railroads and other transportation 
infrastructure

Access to transport is key to women’s participation in the 
knowledge society.

Access of women to electricity, including penetration and 
reliability in rural areas

National household surveys could provide this data.

Women’s Agency Shares of women in lower houses of parliaments These are the classic standard measures of women’s 
empowerment based on widely available data.

Shares of women ministers and sub-ministers

Women in senior positions in political parties, 
trade unions, employers associations, professional 
organizations, NGOs and community-based associations

To capture civil and political empowerment of women 
below national level.

Contraceptive use To capture women’s abilities to control and make choices 
about their bodies and lives.

Opportunity and 
capability

Men’s/women’s adult literacy rates These are the standard measures of gender equality in 
education used by the MDGs, UNDP and others.

Net primary, secondary and tertiary enrolments, M/W

Availability of on-the-job, staff, specialized training for 
women and men

This complements the standard educational indicators 
above with the addition of the variable of access to lifelong 
learning that is key to the knowledge society. This indicator 
is a proxy for women’s access to technical and vocational 
training in the education system and workplace, lifelong 
learning, distance learning and adult education.

Enabling Policy 
Environment

Inclusion of gender issues in the national knowledge 
society policies on science and technology, ICT, labour 
and education

Consideration of gender issues will facilitate the use of 
women’s knowledge and the flourishing of their innovation 
and entrepreneurship in these sectors.

Existence of gender-specific policies on childcare, equal 
pay, flexible work and transport for women

Gender-specific policies are necessary to secure gender 
equity in the knowledge society in view of the multiple 
roles of women and gender discrimination.

Country is signatory to CEDAW Government compliance with international standards 
and conventions on women’s rights and violence against 
women.

State budget allocations to benefit women in the 
unstructured economic sector

Gender budgets indicate existence of government 
programmes and or support for women in the informal 
economy.

Institutionalization of inter-ministerial relations on gender An indicator on the extent of gender mainstreaming in 
national government; requires survey data collection.
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Knowledge society outcomes: participation of women 

Dimension Indicator topic area Comment

Women in knowledge 
society decision-
making

Shares of women as legislators, senior officials and 
managers

Indicates women’s empowerment in the knowledge 
society in terms of representation at high decision-making 
levels of key knowledge society sectors.

Share of businesses with 35% or more women in 
decision-making positions

See above. An indicator pioneered by the European 
Union.

Women in knowledge 
economy

Shares of women in professional and technical positions Documents women knowledge workers. 

Shares of women in administrative and managerial 
positions

Documents women knowledge workers. 

Employment by economic activity (occupation and status) 
in agriculture, industry and services in KS areas

Identifies key KS areas and levels where women are 
working.

Women with high-level computer skills A high level of computer skills correlates highly with 
knowledge work.

Shares of women among information technology workers Measures women’s employment in the high tech sector.

Women in S&T and 
Innovation Systems

Shares of women studying science and engineering at 
tertiary level

Given the leaky pipeline for women in science and 
technology studies, reaching tertiary-level studies is a KS 
outcome.

Shares of women scientists and engineers These indicators show women’s utilization of and 
contribution to the development of knowledge at the 
highest levels.Shares of women researchers

Comparative rates and trends of publication, M/W

Gender trends in brain drain in highly skilled fields Understanding national gender trends in this area can 
provide policy makers with information on which sectors of 
society may provide return on investments.

Number of women-run enterprises in sector value chains Globally oriented women-led businesses are likely to be 
innovative.

Women’s early stage entrepreneurial activity. Young businesses are most likely to be in knowledge 
society areas; as women-led businesses, they also 
have the multiplier effect of likelihood of employing more 
women.

Women and lifelong 
learning

Women as users of (village) knowledge centres These two indicators capture the socially inclusive 
knowledge society on the Indian model aimed at building 
open learning communities with the support of ICT and 
based on locally relevant content.Women as managers of (village) knowledge centres
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Introduction

“The universalist ambition of knowledge societies seems to come up against the reality  
of the aggravation of gender inequalities” (UNESCO 2005, 167).

This report was written to help women make full, active, informed and creative contributions to the 
knowledge society so they may benefit from its advantages and opportunities equally with men, 
and their countries may gain the greatest benefit from their participation. To that end, it provides 
a framework for policy makers to use in identifying strategic sectors of the economy and society 
relevant to the achievement of their development goals. It will help them make informed decisions 
towards a vibrant and competitive national knowledge society, taking full advantage of a country’s 
human resources. In order to do this, data are needed: data that provide the best and most useful 
information on gendered opportunities and challenges and data that will allow the best decisions 
to be made. This report aims to provide the framework for the necessary data analysis to achieve 
these goals.

The overarching assumption of this report is that everyone will benefit if women are fully engaged 
in and actively contribute to the knowledge society. If they do not, society will be deprived of their 
full creativity, perspective and experience, and women will not be able to play as significant a role 
in designing, creating and developing science and technology that affects every aspect of their 
lives and determines their life opportunities.1

This work builds on the 2005 Orbicom2 “Women in the Information Society” project (Huyer et al. 
2005) that published the results of a global analysis of existing sex-disaggregated data on infor-
mation and communications technology (ICT) use and access as part of the project From the 
Digital Divide to Digital Opportunities: Measuring Infostates for Development. The Women in the 
Information Society component included both quantitative and qualitative assessments of wom-
en’s participation in the information society. It noted that comprehensive ICT data with a gender 
dimension across a large number of countries do not currently exist; however, some preliminary 
conclusions on women’s participation in the information society were drawn and impediments to 
ICT access and use were identified. It also presented qualitative data indicating a number of trends 
and factors influencing women’s access to and use of ICTs and their active participation in the 
information society. 

One of the major findings of the study was that the relationship between the gender divide and 
the overall divide is tenuous: the data do not support the argument that the two move in tandem. 
Contrary to what might be expected, there is no direct relation between gender patterns in Internet 
use and national Internet penetration or the improvement of a country’s Infostate — the level of 
uptake and intensity of ICT use that can be quantified through empirical application (see Sciadas 
2005). Women’s rates of Internet access and use do not automatically rise with national rates of 
Internet penetration. A range of socioeconomic and political factors affect and frame the gender 

1 At the same time we are well aware of the risks and threats posed by many elements of that new society: increased potential, especially 
for women, of sexual harassment, trafficking; vast increases in quantity and transfers of pornography; the exploitation of women in many 
jobs created by globalization and loss of jobs in other sectors; the destruction or diminution of women’s traditional cultures with the easy 
advent of Western consumer goods and roles.

2 As the International Network of UNESCO Chairs in Communications, Orbicom has consultative status with the United Nations Economic 
and Social Council (ECOSOC). Established in 1994, its objective is to promote communications development through a multidisciplinary 
approach.
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divide, including social and cultural barriers to technology use, education and skill levels, employ-
ment and income trends, access to media and relevant content, privacy and security and location 
or mode of access. 

Until recently most of the discourse on ICTs and international development took place in the context 
of the information society. Lately, however, focus is turning to the concept of the knowledge soci-
ety. The knowledge society emphasizes people (skills and capacity), communication and learning 
with an emphasis on the predominance of information, communication and knowledge in society 
as well as in the economy.

In the same way that many women — particularly those in the developing world — are on the 
wrong side of the digital divide, so too are they on the wrong side of the knowledge divide in many 
countries. In most countries the capacity of women to engage in the knowledge society is grossly 
under-developed and under-utilized. Women are at risk of becoming increasingly marginalized in 
the knowledge society, where much more than access to and use of information technology is at 
stake. In the knowledge society they need access not only to new technologies but also to edu-
cation, entrepreneurship and employment opportunities, as well as the ability to participate fully 
in knowledge-based activities. Given the gendered barriers, challenges and roles that determine 
their ability to participate on an equal basis with men, the gender divide in knowledge societies 
cannot be expected to improve automatically with economic growth. Rather, specific actions and 
interventions are needed.

To do this, much more needs to be known about women’s rates of participation in the various fac-
ets of the knowledge society and about the opportunities and barriers they encounter. In order to 
set policy priorities, measure progress and benchmark results, planners need data, statistics and 
indicators. Without information about different access levels, trends in education and the avail-
ability of resources and opportunities associated with the knowledge society, real national targets 
cannot be set. Solutions cannot be targeted without identifying where the inequities are and how 
they are manifested (Mahan 2007). If policy makers are to understand the potential for building so-
cially inclusive and economically vibrant knowledge societies, they will need to know the capability 
of all groups in their countries to contribute to and develop it. This report presents an approach and 
framework to better understand and measure women’s participation and presence in global knowl-
edge societies. The overall goal is to encourage the mainstreaming of gender in data collection, 
statistics and indicators of the knowledge society so that gender issues can be taken into account 
readily in policy planning and implementation.

The result will be better and more effective policy. Taking advantage of the human resource poten-
tial of half of the population will allow countries to benefit from an increased pool of ability, creativity 
and experience. As argued by the InterAcademy Council, countries must develop a critical mass of 
human resources skilled in the knowledge development, science and technology that are crucial 
for the knowledge society. If they don’t, these countries will fall farther behind those countries that 
are able to apply scientific advances and new technologies for the furthering of national economic 
and social development (InterAcademy Council 2004). Additionally, strengthening the ability of all 
members of society to participate actively in the knowledge society will increase the quality of life 
and the pace for national development at all levels. 
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To help policy makers address these concerns, the report:

1) Assesses the gender dimensions of science and technology and innovation, information 
and communication technologies and knowledge society indexes, with particular attention 
to areas where gender-specific statistics would be of value.

2) Constructs a framework of gender equality in the knowledge society comprised of lead-
ing indicators of women’s participation in the knowledge society to assist policy makers in 
understanding the current and potential contributions that women can make to the knowl-
edge society, both globally and nationally. 

The Framework on Gender Equality and the Knowledge Society is new in several ways. It is the 
first approach that systematically assesses the comprehensive range of factors that condition 
women’s full and equal participation in the knowledge society. It begins with the basic conditions 
for women’s equal and active participation in society in general — social, political and economic 
empowerment. The indicators here include health status, social status, economic status, level of 
opportunities available to women, level of political participation, access to resources and to an en-
abling environment. The general premise for this study is that women cannot contribute to their full 
capacity — and society cannot benefit from their contributions — without a basic level of wellbeing, 
opportunity and agency for both women and men. Building on this socioeconomic foundation, the 
framework incorporates the elements that specifically relate to the ability of women to participate 
in the knowledge society: access to science and technology education at all levels, access to and 
use of technology, decision-making in knowledge-society sectors, participation in science, tech-
nology and innovation systems and access to lifelong learning. 

Specifically, this report is intended to help policy makers to:

• Assess the degree to which women and girls are able to take advantage of opportunities 
to prepare themselves for participation in the knowledge society, through education at all 
levels with particular regard to key sectors, lifelong learning and access to and informed 
use of ICTs.

• Collect sex-disaggregated data in all of the framework areas in order to identify the gaps 
in human capacity development for the knowledge society and pinpoint the areas where 
investment can leverage the greatest results.

• Gain awareness of the key areas for policy focus and investment coupled with data on 
representation and demographics in the key areas that will provide information necessary 
for the relevant government departments (education, social development, industry and 
science) and policy makers to make informed decisions.

• Identify the areas where boys and men are lagging behind and may need targeted support.

• Elucidate policy priorities and national capabilities which can inform discussions with po-
tential donors and multilateral agencies, many of which, including the World Bank and 
the European Union (EU), are increasingly focusing on the development of science and 
technology-based knowledge societies.
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The framework is meant to be used by governments in a cross-sectoral approach and to provide a 
means for gender departments to interact with their colleagues in science, education, industry and 
technology areas and vice versa. It will help governments identify the critical points where data is 
missing or where existing data can be used; and to understand the key sectors in which invest-
ments made might produce better results. 

A further stage in this project will refine and test the proposed set of indicators at the national level 
in different regions of the world in order to improve understanding of the relationships between in-
dicators and assess their importance in promoting a gender-equitable and socially inclusive knowl-
edge society.

Organization of the report

Chapter One sets out the context of the report by defining the general assumptions about the 
knowledge society underlying this approach. It then takes a historical look at the collection of sex-
disaggregated data and gender indicators in the United Nations and the international community, 
their relevance to knowledge society metrics and ongoing efforts to collect and disseminate these 
data. Findings and lessons are assessed from “Women in the Information Society” with regard to 
their relevance and applications to the knowledge society. The report then addresses the question 
of why it is important to measure women’s participation in the knowledge society.

Chapter Two assesses the current status of sex-disaggregated data, indicators and indexes of ICT, 
science and technology, innovation and gender equality at the international level in terms of avail-
ability of data, the feasibility and potential of collecting and integrating sex-disaggregated data and 
key points of entry for gender indicators.

Finally, Chapter Three presents a framework for measuring gender equality and the knowledge 
society based on a series of key indicators and leverage points, with the suggestion that this frame-
work be tested and refined at national and international levels to move towards an index on gender 
equality and the knowledge society.

In the process of these three chapters the report intends to:

• Define the parameters of women and the knowledge society, suggesting and prioritizing 
indicators that can be effectively monitored.

• Raise data issues related to the development of gender-sensitive data, gender and com-
posite indexes and the relation of gender to the knowledge society. 

• Facilitate analysis of gender equity and sex-specific issues as countries move toward 
knowledge societies.

• Serve as the starting point for future work on identifying a core set of globally relevant 
indicators on women and the knowledge society that could be used by governments, in-
ternational organizations, research institutions and individual researchers to identify and 
raise awareness of issues and to improve the evidence base for policy development and 
decision-making.
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Chapter 1 —  
Setting the context: Why measure women’s 
participation in the knowledge society? 
Systematic collection of sex-disaggregated data has emerged only recently in the international 
statistical system and varies widely from country to country. In the case of science and technology 
(S&T) and ICT data and indicators, some progress has been made toward the collection of sex-dis-
aggregated data, but more needs to be done. This chapter reviews the status of sex-disaggregated 
data and gender indicators at the international level and discusses their importance for national 
and international decision makers. It addresses the issue of socially inclusive and development-
oriented systems of innovation and their relation to the knowledge society and assesses the value 
of understanding and measuring the participation of women in all aspects of the knowledge society 
in relation to sustainable socio-economic development. 

This chapter begins with a definition of the knowledge society followed by a discussion of the sta-
tus of gender statistics for development before moving to the implications of a gendered knowledge 
society. It considers gender trends and opportunities that are important for socio-economic devel-
opment and relates them to the gendered dimensions of national knowledge societies.

1.1 Women and the knowledge society

The knowledge society is about the development and utilization of capabilities to identify, produce, 
process, transform, disseminate and use information to build and apply knowledge for human de-
velopment (UNESCO 2005). 3

The concept of the knowledge society is based on the existence of an information society, but 
places emphasis on human capabilities over technology. The information society approach tends 
to concentrate on ICT access and infrastructure — elements of what are termed e-readiness — but 
it does not usually extend its view to the ability of a country to use and benefit economically and 
socially from ICTs, nor does it take into account the wider range of skills and capabilities required 
for the transition to a knowledge society. The digital divide can lead to a knowledge divide, but ICTs 
are neither the cause nor the drivers of economic, intellectual and social change. They are the 
tools that improve access to information, which can be turned into knowledge through the “creative 
potential and knowledge of people” (Mansell and Wehn 1998).4 

While built on the base of the information society, the knowledge society comprises a larger sys-
tem of knowledge access, production and exchange among professional and technical workers, 
researchers and the private sector. A knowledge divide separates countries with good educa-
tion systems, adequate research facilities, a base of knowledge producers in a viable knowledge 
community and high development potential from those countries that lag behind in these areas 

3 Although the term ‘knowledge society’ is used in the singular to denote its global extension, it is recognized that countries will define their 
own knowledge societies and not simply adapt to a predefined formula.

4 This relates also to the distinction between knowledge and information: knowledge empowers its possessors with the capacity for 
intellectual or physical action (cognitive capability), while information is passive and inert and derives its value from being interpreted, 
organized and processed, by which process it becomes knowledge (either codified or not). 
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and which can in turn can be further disadvantaged by a brain drain and lower rates of economic 
growth. At the same time, the global economy is increasingly based on scientific and technologi-
cal knowledge and the use of science, technology, innovation (STI) and knowledge for economic 
competitiveness and development.

In policy literature, knowledge is often seen primarily in relation to its economic functions, with a 
focus on the knowledge economy, knowledge workers and knowledge management. The perspec-
tive of this report is that knowledge is not only for economic growth but its foremost use should be 
to empower and develop all sectors of society. This view of the knowledge society goes beyond 
ICT access and use — the carriers of knowledge — to the larger factors which affect the ability 
of members of society, in particular its women, to understand, use and design technologies and 
knowledge for poverty reduction, economic growth, increased quality of life and to promote social 
development. A socially inclusive knowledge society empowers all members of society to create, 
receive, share and use information and knowledge for their economic, social, cultural and political 
development. 

1.2 Measuring women in the knowledge society: Gender, data and 
the United Nations

The collection of and analyzing sex-disaggregated data — to measure knowledge society par-
ticipation or anything else — is not new, but until recently it has not been widely or systematically 
practiced.

 The call for the systematic gathering, collection and assessment of sex-disaggregated data at the 
national level began with the United Nations World Conference on Women (Mexico City 1975). 
Twenty years later such data remained critically inadequate. The 1995 UNDP Human Development 
Report emphasized that the dearth of information on women’s activities across all sectors led to a 
lack of understanding of the “different worlds” that women and men live in — in access to educa-
tion and work, health status, personal security levels and leisure time. The result was “policy that 
has been ill-formed, strategy [that is] unfounded and practice unquestioned” (UNDP 1995, xvii). 
In view of this inadequacy, the 1995 Fourth World Conference on Women called on countries and 
United Nations agencies to collect and analyze sex-disaggregated data on economic perform-
ance, health, decision-making and other aspects of national development and social well-being. 

Five years later, member states of the United Nations adopted the Millennium Development Goals 
to be monitored annually on the basis of identified targets and indicators. Goal 3 — gender equal-
ity and women’s empowerment — and Goals 1-6 on education, health and poverty/food security 
include gendered indicators or indicators which can be gendered in view of available sex-disag-
gregated data. For example, data on sex ratio at birth is collected in many countries and can be 
used in indicators in Goal 4, Reduce child mortality. Gendered goals and indicators are shown in 
bold in Table 1.1 below. 
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Table 1.1  Millennium Development Goals and Indicators for monitoring their progress

Millennium Development Goals and Targets Indicators for monitoring progress
Goal 1: Eradicate extreme poverty and hunger

Target 1: Halve, between 1990 and 2015, the proportion of 
people whose income is less than one dollar a day

1.  Proportion of population below $1 (PPP) per day
2.  Poverty gap ratio [incidence x depth of poverty] (includes sex-

disaggregated data where available)
3.  Share of poorest quintile in national consumption 

Target 2: Halve, between 1990 and 2015, the proportion of 
people who suffer from hunger

4.  Prevalence of underweight children under five years of age
5.  Proportion of population below minimum level of dietary energy 

consumption

Goal 2: Achieve universal primary education

Target 3: Ensure that, by 2015, children everywhere, boys 
and girls alike, will be able to complete a full 
course of primary schooling

6.  Net enrolment ratio in primary education
7.  Proportion of pupils starting grade 1 who reach grade 5
8.  Literacy rate of 15-24 year-olds

Goal 3: Promote gender equality and empower women

Target 4: Eliminate gender disparity in primary and 
secondary education, preferably by 2005, and in all 
levels of education no later than 2015

9.  Ratios of girls to boys in primary, secondary and tertiary education
10.  Ratio of literate women to men, 15-24 years old
11.  Share of women in wage employment in the non-agricultural sector
12.  Proportion of seats held by women in national parliament

Goal 4: Reduce child mortality  

Target 5: Reduce by two-thirds, between 1990 and 2015, the 
under-five mortality rate

13.  Under-five mortality rate
14.  Infant mortality rate
15. Proportion of 1 year-old children immunized against measles

Goal 5: Improve maternal health  

Target 6: Reduce by three-quarters, between 1990 and 2015, 
the maternal mortality ratio

16.  Maternal mortality ratio
17. Proportion of births attended by skilled health personnel

Goal 6: Combat HIV/AIDS, malaria and other diseases

Target 7: Have halted by 2015 and begun to reverse the spread 
of HIV/AIDS

18.  HIV prevalence among pregnant women aged 15-24 years
19.  Condom use rate of the contraceptive prevalence rate
  19a. Condom use at last high-risk sex
  19b. Percentage of population aged 15-24 years with 

comprehensive correct knowledge of HIV/AIDS
  19c. Contraceptive prevalence rate
20.  Ratio of school attendance of orphans to school attendance of non-

orphans aged 10-14 years

Target 8: Have halted by 2015 and begun to reverse the 
incidence of malaria and other major diseases

21.  Prevalence and death rates associated with malaria
22. Proportion of population in malaria-risk areas using effective malaria 

prevention and treatment measures
23. Prevalence and death rates associated with tuberculosis
24.  Proportion of tuberculosis cases detected and cured under directly 

observed treatment short course DOTS (Internationally recommended 
TB control strategy)

Goal 7: Ensure environmental sustainability — no gender indicators or targets
Goal 8: Develop a global partnership for development — no gender indicators or targets  

Source: United Nations 2003.

Achieving gender equality and women’s empowerment is considered important on the basis of 
equity and fairness, as well as efficiency, for the achievement of development objectives. As cross-
cutting objectives, they are base conditions for achieving the MDGs:

1)  Gender equality and women’s empowerment are important for promoting universal pri-
mary education. 
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2)  Increased gender equality and women’s empowerment leads to a reduction of under-five 
mortality, improved maternal health and reduced HIV/AIDS infection rates.

3)  Gender equality and women’s empowerment influence poverty reduction and growth 
through greater labour force participation, increased productivity and higher earnings. 
Higher earnings for women are channelled back into the economy through consumption 
and savings and also increase their influence on household decision-making — a factor in 
increased household allocations to children’s health, nutrition and education (International 
Bank for Reconstruction and Development/World Bank 2007). 

While the MDG indicators include gender indicators in targets for six of eight goals, they do not do 
so throughout the entire set. Several of the indicators on the other goals that deal with both males 
and females could be disaggregated by sex, such as prevalence and death rates associated with 
malaria and tuberculosis. Goal 7 on environmental sustainability which makes no reference to 
women or gender despite the important role women play in environmental management at the lo-
cal level would also benefit from sex-disaggregated indicators.

Overall, while there has been significant international promotion of gender statistics since 1975, 
progress in collection of sex-disaggregated and gender data has been uneven. Despite increases 
in measuring and understanding the important contributions women make to national development 
and social well-being, there are still insufficient data available to measure adequately women’s 
contributions, their socioeconomic and health status and their role in public decision-making at all 
levels. More countries are generating data on violence against women, the participation of women 
and men in the informal economy and time use of women and men. However, most of this has 
been dependent on external sources and has not been incorporated into regular statistical work 
programmes (United Nations 2006). Even United Nations entities have not been consistent in the 
data they supply at the country level. A review of the United Nations Common Country Assessment 
Indicator Framework found that requirements for disaggregation of all core indicators by sex are 
not implemented in practice through routine reporting (WHO 2003).

The status of sex-disaggregated data and gender indicators relating to three of the main pillars of 
the knowledge society — ICT access and use, participation in the science, engineering and tech-
nology (SET) workforce and S&T5 — is even more problematic. Major international conferences 
and reports have pointed out the dearth of reliable and systematic data and indicators reflecting 
women’s participation in either the information or knowledge societies and have urged more action 
toward their collection: 

• In 1995 the Gender Advisory Board of the Commission on Science and Technology for 
Development (CSTD) noted that there was a paucity of data available at both national and 
international levels on the participation rates of men and women in scientific and techno-
logical education and careers and no systematic approach to ensure the systematic collec-
tion of gender-disaggregated data on science and technology. It also called attention to the 
unavailability of data useful for policy makers data on the differential effects of technical 
change on men and women’s lives (Gender Working Group 1995). 

5 S&T here refers to the broad range of uses and applications of science and technology for social and economic development, while SET 
refers to formal education, research and employment in science, engineering and technology fields.
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• The 1999 World Conference on Science called on governments, bilateral and multilateral 
agencies to “undertake research, supported by the collection and analysis of gender-dis-
aggregated data, documenting constraints and progress in expanding the role of women 
in science and technology” (UNESCO 2000, para 90).

• The World Summit on the Information Society (WSIS) in 2003 called for the development of 
gender-specific indicators on ICT use and needs, as well as the identification of measurable 
performance indicators to assess the impact of ICT projects on the lives of women and girls 
(WSIS 2003). This followed the recommendation of the pre-WSIS Statistical Workshop on 
Monitoring the Information Society that countries should collect data on ICT infrastructure 
and usage “while ensuring the disaggregation of these data not only by gender but also 
by other socio-economic factors such as age, education and income levels, urban/rural 
geography and ethnic background” (UNCTAD et al. 2004, 13). 

• In its second report on measuring the Infostate of 192 countries, From the Digital Divide 
to Digital Opportunities: Measuring Infostates for Development (Sciadas 2005), the 
International Network of UNESCO Chairs in Communications (Orbicom) presented an ICT 
opportunity index based on its earlier pioneering work (Sciadas 2003). In response to the 
calls for work on statistics and indicators on gender and ICT from the Geneva phase of 
WSIS in 2003, it added a unique component on “Women in the Information Society”. The 
review found that while “it is not possible to quantify the gender digital divide in a way 
comparable to the systematic measurement of countries’ Infostates due to the scarcity of 
data, both in the scope of coverage and the degree of detail available”, the use of existing 
quantitative data and qualitative research provides “a compelling analysis of the gender 
digital divide.” It also found that much remained to be done in order to understand better 
why gender gaps exist in ICT use and access and what actions could be taken to close 
these gaps (Sciadas 2005, viii, 195). 

1.3 Results of the Women in the Information Society study (2005)

The “Women in the Information Society” study analyzed available quantitative and qualitative data 
to assess gender trends in ICT access and use. Most of the data were found in isolated pockets 
from individual countries. Among the problems encountered in the course of the work were a lack 
of consistent gender statistics in a large number of countries, lack of common definitions and 
concepts and a mixture of public and private sources. It was found that while comprehensive sex-
disaggregated ICT data did not exist in a large number of countries, available data on women’s 
access to and use of ICTs indicated that their overall participation in the information society, par-
ticularly in the poor countries of the world, lagged behind that of men. 

The gender digital divide issue goes beyond ICT access and penetration. Even in countries where 
access is no longer a significant problem and ICTs are widespread, inequalities in use can hamper 
women’s development opportunities on both the economic and social fronts. Variables include ac-
cess options (from home, office or public access centres), labour force participation, government 
policies and socio-cultural norms. The study found that while the ICT gender divide tends to narrow 
at higher levels of education, a gap still remains. In addition to education, other factors that affect 
ICT use by gender are age, urban/rural location and ICT literacy. Sociocultural norms as well as 
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lower rates of disposable income and lack of accessible content can hamper women’s access to 
and use of ICTs. In sum, women use ICTs less often, spend less time using them, engage in less 
diverse uses and are less likely to find jobs in the ICT sector, particularly in higher positions. 

These factors cut across the digital divide globally. The 2005 study compiled data on the propor-
tion of female Internet users across a large number of developing and developed countries. Chart 
1.1 shows the relationship between Internet penetration at the national level and the proportion of 
female Internet users.

Chart 1.1 Relationship between Internet penetration and proportion of female Internet 
users
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Source: Huyer et al. 2005, based on ITU, World Telecommunication Indicators 2004 and selected national sources.

Chart 1.1 demonstrates that: 

• Gaps are very large between men and women in Internet use across countries.

• With a handful of exceptions, the proportion of female Internet users in the vast majority of 
countries is below 50 percent.

• The trend line in the percentage of female Internet users is downward sloping. While this 
provides some support at a macro level for the conclusion that the gender divide moves in 
the same direction with the overall Internet penetration, the relationship is tenuous at best 
and related to other factors still largely unresearched.

While the gender gap has recently vanished in a few countries with widespread Internet diffusion, 
such as Canada and the U.S., this is not the case among other countries well known for their high 
Infostates, such as Norway, Luxembourg, the United Kingdom, the Netherlands, Germany and 
France. Norway, for example, has a penetration rate almost identical to Canada’s, but women 
represent only 43 percent of Internet users compared to Canada’s 51 percent. Moreover, the figure 
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of 40 percent female Internet users in the Netherlands was identical to that for Brazil, Mexico, 
Zimbabwe and Tunisia despite the fact that the Internet is used by nearly 60 percent of the popu-
lation in the Netherlands, and the overall penetration rates for Brazil and Mexico are less than 5 
percent. In Zimbabwe Internet diffusion is virtually non-existent. Italy’s gender gap is similar to that 
of Kyrgyzstan despite the fact that the latter’s Internet penetration rate is about one-tenth that of 
Italy.

At the same time, a number of countries with very low Internet presence do not seem to experience 
a gender divide in the areas of Internet access and use. In the case of Mongolia, the Philippines 
and Thailand, female Internet use exceeds that of males. The gender gap in Iran and South Africa 
is very small. On the other hand, several countries with low overall penetration rates have very 
large gender gaps: this is the case in Guinea, Djibouti, Yemen, Nepal and India. Again, the differ-
ences between developing and developed countries remain very poorly understood: Portugal and 
Greece are both fairly close to the bottom of Chart 1.1, whereas Mongolia and the Philippines are 
at the top.

The 2005 study concluded that a gender divide exists even in countries with high Infostates. While 
the gender divide tends to be generally smaller in countries with high Infostates, this is not always 
the case. In countries with low Infostates the Internet gender divide can range substantially, from 
over 50 percent to less than 10 percent. As demonstrated, the proportion of female Internet users 
does not necessarily expand with increased Internet penetration. Thus, the gender divide cannot 
be expected to improve automatically as overall Infostates improve. The conclusion to be drawn 
for planners and decisions makers is that specific actions and interventions are needed to secure 
gender equality in the information society (Huyer et al. 2005).

This report follows up on the assessment of “Women in the Information Society” by extending the 
analysis to improve our understanding and measurement of the key factors conditioning women’s 
participation in the knowledge society. The first step toward this end is to define the key elements 
of the perspective taken in this work, followed by a discussion of where and how women fit into the 
knowledge society and what they can contribute, based on their status, roles and abilities.

1.4 Science and technology in the knowledge society

One of the main differences between the information society and the knowledge society is the 
integration of S&T. The knowledge society emphasizes the acquisition and use of knowledge by 
people in applying technology for development and economic growth. 

Science and technology play an important role in promoting long-term economic growth, inno-
vation and research and in building the basis for science-based knowledge society. The ability 
of countries and their public and private sectors to create, acquire, assimilate, use and diffuse 
scientific and technological knowledge is a major determinant of competitiveness in the global 
economy (David and Foray 2003, OAS 2004). In addition to improving national competitiveness in 
the global economy, S&T can also improve the lives of the poor through better nutrition and health, 
higher crop yields, cleaner water, providing clean and renewable energy sources and improved soil 
management. Building national capacity for adoption, adaptation, innovation and technological dif-
fusion of basic and medium technologies is also important for job creation and poverty reduction. 
This includes increasing capacity in agriculture, health, manufacturing, transport, communications 
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and other technologies which can improve health and food security, increase productivity, provide 
access to new markets, improve management of complex ecosystems and raise personal income 
(Juma and Lee 2005, UNDP 2005).

For these reasons, a key component of a country’s participation in the global knowledge society 
and economy is developing and maintaining the highly-skilled human resources required to man-
age a country’s scientific, technological and innovative capacity. This represents a major challenge 
for many countries, both in terms of their scientific and technological workforce and the ability of 
all citizens to understand and use S&T to improve their daily lives and economic opportunities. In 
order to take part in the global knowledge society, countries need to mobilize the active participa-
tion of women and other underrepresented groups in the science, engineering and technology 
(SET) and information technology (IT) workforces and to improve the ability of these groups to use 
technologies for social development activities such as food production, provision of clean water 
and sanitation and energy use.

The knowledge society as defined here is one that builds and applies information and knowledge 
for the development of both women and men. The key elements of a knowledge society encom-
pass ICT access, infrastructure and use, generation, diffusion, manipulation and transformation of 
knowledge and information, in combination with the application of knowledge (including scientific 
and technological knowledge) for social and economic development. 

1.4.1 Science, technology and innovation (STI) in the global knowledge society

The concept of innovation systems is becoming the main model for an understanding of the appli-
cation of science and technology to national development goals. These systems link S&T activities 
in the development of new products, processes and forms of organization among networks of pri-
vate sector actors and a range of other institutions. Major actors include the research community, 
governments and finance institutions, as well as civil society groups such as unions and commu-
nity development organizations. Systems of production, marketing and finance are also part of the 
combination of activities that make up the innovation system. Innovation is an evolutionary and 
interactive process in which all participants engage in a process of continuous learning. The role of 
governments is to encourage these systems through an enabling environment of fiscal, tax, regula-
tion and competition incentives and policies along with open governance processes and policies.

Science, technology and innovation are not limited to industrialized countries. The approach to  
science, technology and innovation in developing countries reflects their differing economic, social 
and political contexts and different stages of knowledge development (Juma and Lee 2005). It fo-
cuses on the “learning society” — interactions among a wide range of actors in society “who form 
a system of mutually reinforcing learning activities” (Juma and Lee 2005, 33) in a process of inter-
connection, interaction and change. The learning society is characterized by continuous improve-
ment of productive activities as well as a capacity to adapt to change through learning, all of which 
allow countries to transform economies and to improve performance. In this framework, govern-
ment facilitates social learning, business enterprises become the locus of learning and knowledge 
becomes “the currency of change” (Juma 2002, 11). The learning society concept provides per-
haps the most important entry point for integrating gender dimensions (see section 2.5.1). 
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The “learning divide” is an important aspect of the global knowledge society. The divide marks the 
gap between countries where few people or organizations are engaged in activities that involve 
both formal and tacit knowledge, require advanced education and offer a range of possibilities for 
improving people’s capabilities and those countries with a higher incidence of these activities. This 
learning society divide can be even more important to bridge than the digital divide because more 
significant than having access to information is to “know where the information is, how to search, 
process and transform it in [sic] specific knowledge” (Arocena and Sutz 2005, 11). 

A second critical element of the innovation society in developing countries is promoting socioeco-
nomic development. This is a necessary ingredient for countries to develop national capacity to 
improve and maintain health, food security and infrastructure issues and problems. Investment in 
basic infrastructure (including roads, schools, water, sanitation, irrigation, health clinics, telecom-
munications and energy) and food security is a critical element in developing a knowledge society. 
UNIDO notes that fulfilling basic needs (health, poverty reduction and well-being) constitute a 
mandatory prerequisite for further advancement in the least developed countries (Juma and Lee 
2005, Juma 2002, UNIDO 2002).

UNIDO takes this discussion further by arguing that growth in developing countries has been less 
than expected because the link between productivity growth, equity and poverty is not recognized. 
Mobilizing the innovative potential of the society, both by providing enabling conditions for poverty 
reduction and through building social capital, involves ensuring access to income-generating as-
sets across the population such as entrepreneurial management support, technical and scien-
tific knowledge and the establishment of both governance systems and codes of conduct. This 
includes greater investment in formal education, encouraging development of a more innovative 
and competitive private sector, establishing institutions and incentives for eradicating corruption 
and ensuring the role of law, promotion of social capital and assisting with the process of resource 
re-allocation across social sectors. The goal is to have markets, agents and institutions interact to 
disseminate technological benefits to all parts of society (UNIDO 2002).

The third critical component of encouraging developing countries to become knowledge societies 
and economies is encouraging the development of SMEs — with a greater emphasis on building 
their local operational, repair and maintenance expertise, as well as creating a pool of local tech-
nicians (Juma 2002). The growth of SMEs is important due to their flexibility in adjusting to local 
economic and market conditions, creating local employment and thus strengthening local econo-
mies. Not surprisingly SMEs often become leaders in innovation in high technology, among other 
sectors (UNCTAD 2005).

And finally, in developed as well as developing countries, development of highly trained human 
resources in the form of business professionals, researchers, knowledge workers and technicians 
are defining elements of any knowledge society.

Botswana, South Africa and India are good examples of developing countries at different levels 
that are actively engaged in the introduction and implementation of ICT, knowledge society and 
STI strategies and approaches on the national level. All three of these countries emphasize the 
connection between STI and poverty reduction. The focus is on capacity building for innovation 
and technology diffusion, in particular through better access to basic life-improving technologies in 
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agriculture, health, manufacturing, transport and communications. They also demonstrate strong 
commitment to promoting technologies for raising productivity, facilitating access to new markets 
and increasing incomes.

The Botswana Human Development Report notes that Botswana has the potential to become 
an “information state”, as long as four prerequisites are addressed: education and training, ICT 
infrastructure, support to or promotion of entrepreneurship and trade and investment. Five areas 
noted as being in need of particular attention were: HIV/AIDS, economic diversification and private 
sector development, development of research and innovations systems, ICT frameworks and en-
hancement of human freedoms. Government’s responsibility to promote these activities was seen 
as “facilitating the development, within individuals and communities of capabilities that help them 
to function as agents for the improvement of their own wellbeing” (UNDP 2005, 4), involving health 
and education, resources (land, finance and productivity enhancing technologies), creating new 
economic opportunities and a culture of participatory, transparent and accountable governance.

South Africa in some respects is highly industrialized but in other respects is a much less well-
developed country. A recent report prepared for the OECD suggested that the country’s innova-
tion system was negatively affected by some policies of the apartheid regime, including a focus 
on high-tech industries (liquid fuels, atomic energy and military hardware) that was out of line with 
the inherent strengths of the national economy as well as its long-term sustainable advantage. 
The more serious aspect of apartheid policies, however, was the failure to develop human capital, 
which is now holding back the potential pace of national development. This is partly due to the in-
ability of the research and development (R&D) system to reflect national demographics in terms 
of race and gender, and thereby to generate sufficiently well-qualified and competent scientists, 
engineers and technicians. Another difficulty is the absence of institutions sufficiently responsive 
to the needs of technology entrepreneurs (NACI 2006).

Despite the existence of highly industrialized sectors of the economy, very small enterprises domi-
nate the South African economy — 97% of all registered enterprises in 2003 were micro, very 
small or small enterprises. Medium and large enterprises made up only 2% and 1% respectively of 
registered enterprises in total. Current discussions in South Africa present an interesting example 
of this country’s dual approach to national innovation. The National Advisory Council on Innovation 
in South Africa emphasizes STI for poverty reduction on the premise that not doing so will lead 
to the “narrowing” of the innovation gap in the country and to a failure to serve the needs of the 
majority of the population. “Sustainable economic growth requires socioeconomic development, 
including technology transfer, of [the] disadvantaged” (Marais 2004). 

In Taking ICT to Every Indian Village, Garai and Shadrach present the emerging Indian knowledge 
society as one in which ICTs capture, store, process, communicate and display knowledge that 
contributes to an expansion of people’s capabilities. ICTs enable people to attain the basic require-
ments of life and well-being through access to information and knowledge that increases their 
health and longevity, prevents infant and child mortality and morbidity, promotes literacy and sup-
ports personal liberty. In this view, knowledge is vital to meeting development goals, by promoting 
citizen’s voices, ensuring quality in health and education and broadening livelihoods opportunities 
for the poor and marginalized in this society. ICT initiatives need to be complemented by the devel-
opment of enabling capacities in many realms for placement of the technology: organizational, in-
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formational, infrastructural, economic, political, cultural and psychological. In other words, instead 
of being limited to infrastructure, the focus should be on human empowerment in the knowledge 
society (Garai and Shadrach 2006).

Specific gender dimensions and trends exist for each of these three pillars of the knowledge soci-
ety of science, technology and innovation. All are addressed in 1.5 below.

1.4.2 A socially inclusive knowledge society

Botswana, South Africa and India all represent national approaches to developing equitable and 
sustainable knowledge societies in their goals to achieve greater social inclusion and cohesion, 
more and better jobs, economic stability, economic growth and an open, participatory society 
based on equity, non-discrimination and justice. The socially inclusive knowledge society pro-
motes socio-economic development and greater and more widespread opportunities for learning 
in all sectors of society and recognizes gender, socioeconomic and educational divides. 

Some of the basic prerequisite for such a society are:

• Development of information resources, based on widespread use by all sectors of society 
of new ICTs for knowledge access, poverty reduction and development.

• Increased importance of innovation (in public and private sector organizations and tech-
nology) as a source of competitiveness and efficiency and for generating a greater capac-
ity to design, develop, adopt and adapt technologies for economic development.

• Efforts to create learning organizations and institute various forms of knowledge manage-
ment to enable an improved use of data resources, informational assets and scientific and 
technical expertise.

• Increased focus on education and training for all citizens at all stages of life, to enable 
them to actively contribute to the national knowledge society and economy.

• Attention to the provision of basic needs and infrastructure as a base requirement to 
achieve national knowledge goals. 

The socially inclusive knowledge society focuses on improving the quality of life and promoting 
more socially equitable and inclusive economic development in which all sectors of society have 
the technological tools and analytical ability to develop innovative and creative solutions and ap-
proaches to improving their lives and reaching their goals. 

1.5 Why do we want women to participate in the knowledge society?

Full integration of women into a socially inclusive knowledge society can only be achieved if a soci-
ety supports the equality and empowerment of all. Gender equality and empowerment necessarily 
include women’s ability to make decisions, exercise control and choice so as to affect events and 
circumstances around them, either in the pursuit of scientific and technological design and innova-
tion or in using science and technology to advance their goals. The United Nations definition of 
“women’s empowerment” includes a recognition that women are disadvantaged in access to edu-
cation and resources and that “the empowerment and autonomy of women and the improvement of 
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their political, social, economic and health status is both a highly important end in itself and neces-
sary for the achievement of sustainable human development.” Women’s empowerment is seen as 
having five elements: a sense of self-worth, the right to have and to determine choices, the right to 
have access to opportunities and resources, the right to have the power to control their own lives 
both within and outside the home and the ability to influence the direction of social change in order 
to create a more just social and economic order, nationally and internationally (United Nations 
Population Information Network n.d.).

Promoting and encouraging women’s equitable participation in the knowledge society will produce 
a range of benefits for both social and economic development:

• Supporting women as active agents in development will enable them to improve their 
incomes, health and food production — benefiting their families and communities overall. 
S&T can be an important tool for women in this regard (Hafkin and Huyer 2006, Gender 
Working Group 1995).

• From a rights perspective, ensuring that women benefit equitably from efforts to develop 
human capacity is at the core of the knowledge society. Gender equality refers to equal 
access for both women and men to the productive use of resources and equal opportuni-
ties to benefit from development. 

• Women represent an untapped resource of human capacity for the development of a na-
tional knowledge society.

• Improving women’s economic capacities contributes to national economic growth.

• Increasing women’s representation in the SET and knowledge-based labour force increas-
es the competitiveness of businesses and advances the development of national innova-
tion and knowledge systems.

1.5.1 Women are active agents in development

The Nobel Laureate Amartya Sen emphasizes the centrality of women in the knowledge society 
in placing emphasis on the agency and capabilities of women. He sees women’s leadership as a 
crucial element in the development process and notes that the expansion of women’s capabilities 
not only enhances women’s own freedom and well-being, but also has many other beneficial ef-
fects on the lives of all (Sen 1999). The Gender Advisory Board (CSTD) and UNESCO support this 
view, arguing that women are actors in — as well as targets of — development. Women need S&T 
to serve their development needs and should actively participate in the setting of priorities for how 
S&T is designed and used to address these needs (UNESCO 2007).

A number of arguments centre on social welfare aspects — the increase of the general good to 
society — from women’s participation in the knowledge society. Among the benefits that have 
been documented for women’s use of ICTs are improved health for women and reduced fertility 
rates which can augment their income-earning ability and increase their income along with overall 
economic growth. In turn, their families and communities benefit. Increased income and economic 
empowerment, reduction in discrimination, better social standing and more positive media images, 
higher status and a greater role in decision-making in the household and society, improved self-
esteem, expanded mobility and easier access to education have also been observed (Huyer and 
Carr 2002, World Bank 1999, Huyer and Mitter 2003, Hafkin and Huyer 2006).
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1.5.2  The human rights argument 

Under the Convention to Eliminate Discrimination Against Women (CEDAW) and the Beijing 
Platform for Action, governments are obligated to take measures to guarantee women’s rights and 
access to economic resources necessary for poverty reduction, including:

• gender equality in all aspects of employment

• equal rights concerning property, contracts and loans in both public and private spheres

• equal access to markets, credit and technology

• adequate living conditions — housing, sanitation and water.

Governments and the United Nations have confirmed the rights of women to economic and tech-
nological resources. The argument can therefore be made that public policies are required to 
support the ability of women to engage fully and actively in the knowledge society as part of each 
nation’s legal and political commitment to their population. 

Enlightened governments will recognize that fulfilling this commitment is less a legal requirement 
than a necessary step towards economic development and competitiveness for their countries, as 
discussed in the following section.

1.5.3 Building human capacity for the knowledge society

A goal of a knowledge society is the creation of knowledge-based communities as agents of eco-
nomic change. These are societies in which ICTs are used for interaction and co-production and 
the creation and exchange of new knowledge. A knowledge society is achieved when a range of 
groups, including professionals, ordinary information users and the previously uninitiated, can in-
teract, learn and produce knowledge in cognitive fields using ICTs.

Building human capacity for the knowledge society involves four main elements:

1) Improving the quality of human capital and resources to use, create and disseminate 
knowledge and information. 

2) Generating greater capacity to design, develop, adopt and adapt technologies for national 
development.

3) Ensuring the access of all sectors of society to ICT and other appropriate technologies for 
poverty reduction and development.

4) Moving beyond access to ICT toward more widespread technological and information 
literacy.

In most countries, the capacity of women to participate in the knowledge society is grossly under-
developed and underutilized, as indicated by the gender learning divide and women’s low repre-
sentation in the technical workforce. This is an area where action taken will not only benefit women 
but increase national economic and technological development as well. Among the benefits of 
promoting women’s full engagement with the knowledge society are:
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• An enlarged pool of human resources in a country, resulting in increased creativity, exper-
tise and competitiveness in both the technology sector and the knowledge society

• An increased national pool of expertise, allowing a country to arrive more quickly at a criti-
cal mass of knowledge and technology professionals (InterAcademy Council 2004).

Many societies have become concerned over persistent shortages in skilled scientific and techni-
cal personnel in recent years, and are working to increase the number of women in this area as 
one solution. In Europe, for example, there is increasing demand for qualified scientists and for a 
stronger base of skilled technical workers to increase scientific advances and technological inno-
vation. At the same time many young people are losing interest in these fields, and the number of 
science and engineering (S&E) graduates has been declining. According to European Commission 
(EC) research, women are under-represented in industrial research in EU member states, but also 
in other OECD countries including the U.S., Japan, New Zealand, Australia and Canada. Women 
scientists and engineers are under-represented in the industrial sector and more likely to leave 
technical occupations (as well as the labour force) than women working in other sectors (European 
Commission 2003, 2006).

In Europe women make up 31% of scientists and engineers and the proportion of female research-
ers in the public sector is 30%, while they comprise only 15% of industrial researchers. Highly 
qualified women are less likely to be employed than highly qualified men in all EU countries except 
Sweden, although the gap is comparatively low in Portugal, U.K. and Denmark. This is an impor-
tant challenge, with an aging labour force and a rising demand for highly skilled workers. Promoting 
the potential of women as skilled researchers is considered critical for the EU to achieve its goal of 
becoming “the most competitive and dynamic knowledge-based economy in the world” (EC 2003). 
Similarly, the OECD sees attracting more women into science and engineering as a partial solu-
tion to skilled labour shortages, as more women than men graduate from university in a number of 
countries but remain under-represented in science and engineering. The U.S. has initiated similar 
policies to address this gap (OECD 2004, COSEPUP 2007).

Another rationale for increasing the number of women in the knowledge workforce is diversity: 
broadening the recruitment base will improve the attractiveness of a business to both their markets 
and clients. Having more women will increase diversity, change modes of communication, bring 
something new to the innovation process and improve competitiveness (EC 2003).

A 2004 study of return on equity (ROE) and total return to shareholders (TRS) in 353 Fortune 500 
companies found a connection between gender diversity and financial performance. The research 
found that companies with the highest representation of women in their top management teams 
performed better financially than companies with the lowest representation. The study notes that 
recruiting, retaining and promoting women will position a company to benefit from an increasingly 
educated and skilled part of the talent pool. Women are more often making and affecting consump-
tion decisions, so that companies employing women will be better able to appeal to their custom-
ers. Finally, diverse groups, especially when properly managed, make more innovative business 
decisions than non-diverse groups (Catalyst 2004).
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1.5.4 Contributing to national economic growth

According to the World Bank, “investing in gender equality and empowerment of women is smart 
economics”: greater gender equality helps improve economic productivity (IBRD/WB 2007, 3). The 
Bank argues that gains made to date in the level of available economic opportunities for women 
lag behind their economic capabilities. This inefficiency is related to the fact that women’s labour 
participation and earnings are associated with reduced poverty and faster growth, so that men, 
children and society as a whole benefit from women’s economic empowerment. 

Women are well placed in a number of countries to contribute to the growth of the knowledge 
society. In many countries they are highly represented in SMMEs (small, micro and medium en-
terprise) and throughout the informal economy. The United Nations notes that women’s informal 
employment in collaborative, self-help and traditional activities are “a vital economic resource” 
(United Nations 2006). Women’s entrepreneurship has become recognized as an important source 
of untapped economic growth — bringing not only job creation but also providing different solutions 
to management, organisation and business problems (OECD 2004).

For example,

• In Canada, women made up 34.5% of self-employed workers in 2005, with the highest 
percentage running unincorporated businesses with no paid help (Industry Canada 2006). 
In the EU and the U.S., the percentages are a bit lower, at 27% and 28% respectively 
(European Foundation for the Improvement of Living and Working Conditions 2007, Fairlie 
2004).

• In some Latin American countries, entrepreneurial activity accounts for more than one 
quarter of income-generating activity among women. In Colombia, 24.5% of women are 
engaged in entrepreneurial activity; in Jamaica that number is 27.4% and in Peru it is just 
under 50% (Allen et al. 2007).

• A substantial percentage of women are employed in entrepreneurial activity in several 
Asian countries: 31.5% of women in Thailand; 35.8% in the Philippines; 33.3% in Indonesia; 
and 26.3% in China (Allen et al. 2007).

In low-to-middle income countries, women tend to engage more in self-employment and start  
small and medium enterprises (SMEs) rather than participate in the organized workforce (Allen 
et al. 2007). In most regions of the world, self-employment is the primary form of non-agricultural 
employment for women, while rates for men are equal or lower than for women. For example, in 
North Africa, the percentage of self-employment in non-agricultural employment is 72% for women 
and 60% for men, while in Sub-Saharan Africa, the rates are roughly equal for women and men, 
at 71% and 70%, respectively (Chen et al. 2005). OECD SME ministers have also recognized that 
self-employment is one of the most important job opportunities for women, particularly in develop-
ing economies (OECD 2004).
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1.5.5  Costs of inefficient use of human resources

Lack of economic empowerment for women, on the other hand, not only imperils rates of growth 
and poverty reduction, but also brings a host of other negative effects, including less favourable 
education and health outcomes for children and a more rapid spread of HIV/AIDS (World Bank 
2006). Failing to take advantage of women’s potential has “robbed countries of enormous reser-
voirs of talent” (InterAcademy Council 2004, 50).

A dearth of women in scientific careers entails a large loss of national and individual investment, 
since the number of female students enrolled in scientific disciplines is much higher than the 
number of women employed in scientific occupations. As well, the higher concentration of women 
in low-level S&T positions suggests in many cases that their talents and training are not fully used 
(OECD 2006a).

Instead of looking solely at what is being lost, perhaps the most important reason for promoting 
the participation of all groups and all countries in the knowledge society is what can be gained. As 
the Inter Academy Council argues: “surely the 80 percent of humanity living in those [developing] 
countries should have a greater input into the creation of new knowledge, not only for the right to 
shape their own destinies, but for the insight and talent that they can bring to the rest of the world” 
(InterAcademy Council 2004, 24).

1.5.6  Why measure women in the knowledge society?

Particularly with regard to the MDGs and other international goals, there is a compelling need for 
indicators that reflect the interests of those who are likely to be excluded from the mainstream 
of progress. It is important to ensure that the indicators for setting policy priorities, measuring 
progress, benchmarking results and identifying gaps take into account all stakeholders, particular-
ly the poorer and more marginalized social groups. A woeful lack of sex-disaggregated data in the 
realms seen as important to the knowledge society means that countries will have an incomplete 
picture both of their own national status and their prospects for entering the knowledge society and 
thus successfully competing in the global economy.

In terms of scientific and technological inputs, the insufficiency of data to measure the representa-
tion of women in S&T-related education and fields is well recognized. OECD has noted the need for 
data on the working conditions of women SET graduates, such as with respect to their recruitment, 
salaries, mobility, as well as productivity (publications, teaching, patents) and career paths (data 
on the level of women in SET professions). The importance of measuring women’s participation in 
business sector research and science-based start-ups was also acknowledged, with a call for bet-
ter qualitative information and quantitative data on women entrepreneurs, including demographic 
data and information on barriers to startup and growth (OECD 2006a).

The data issue has taken on prominence internationally for a range of reasons: the need for indus-
trialized countries to ensure adequate supply of trained personnel at home, for developing coun-
tries to develop a base of trained and skilled workers for economic growth and concerns about 
the out-migration of professional workers (the “brain drain”). These trends reveal the value of more 
pertinent data on stocks and flows of SET personnel. 
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Where the data are available, we know the following about the patterns of women’s employment 
in the scientific workforce:

• The number of women decreases as one moves up the professional hierarchy. This trend 
has not changed recently despite increased numbers of girls and young women in science 
education.

• Horizontal segregation exists as well, in that women tend to predominate in the biological 
and life sciences, remaining a small minority in the “harder” sciences such as computing, 
engineering and physics.

• Women are more likely to be employed in part-time and short-term contract positions than 
men.

• Women with science degrees are less likely to be employed in their fields than men, and 
they also drop out of the workforce at higher rates than women with degrees in other disci-
plines (EC 2006, National Science Foundation 2003, DST 2004, Glover 2001, Schiebinger 
1999).

Much more data still needs to be collected to track these trends across countries, regions and over 
time.

Other factors besides gender, such as age, ethnicity and national origin also apply to the science, 
engineering and technology workforce. Systematic measurement and comparison of all these fac-
tors, as is done in the U.S. and South Africa, would provide national decision makers with a strong 
assessment of the status of their respective professional and technical workforces (Huyer and 
Westholm 2007).

There are also gaps in understanding the achievements and capabilities of both boys and girls in 
math and science education at primary and secondary levels. This is important to know in develop-
ing a national SET workforce policy to promote an active knowledge society.

The IEA Third International Mathematics and Science Study (TIMSS) found essentially 
no differences in achievement between boys and girls at the eighth or fourth grade, 
although there were gender differences on a country basis and within domains. Eighth-
grade level girls attained significantly higher scores in more countries in “reasoning” and 
“knowing”, while boys were higher in the “applying” domain in more countries. There 
were also country differences, with girls in some countries attaining higher scores on 
average than boys, which were also higher than scores for girls in other countries. The 
Latin American Laboratory for Assessment of Quality in Education found that “girls 
show better achievement in language and slightly poorer achievement in mathemat-
ics”. The Southern and Eastern Africa Consortium for Monitoring Educational Quality 
(SACMEQ) compared test scores of girls and boys in reading and mathematics in 
member countries. Girls had higher mean scores in mathematics in five countries — 
Botswana, Lesotho, Mauritius, Seychelles and South Africa and lower mean scores by 
only 10 points or less in Malawi, Namibia, Swaziland, Uganda and Zambia (IEA 2005, 
Casassus et al. 2002).
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Chapter 2 —  
Statistics and indicators of gender in the 
knowledge society
Having reviewed the collection of data and indicators at the international level to measure and bet-
ter understand the opportunities for all groups — in particular women — to participate in the knowl-
edge society, this section proceeds to an analysis of the major international science, technology, 
innovation and ICT indexes. It assesses the potential for each to incorporate sex-disaggregated 
data and gender indicators and makes suggestions for either expanding current indicators or intro-
ducing new information relevant to these goals. 

The chapter starts by defining gender statistics and indicators. It looks at the current status and 
progress in collecting sex-disaggregated data and establishing indicators in ICT and science and 
technology in terms of collection, gaps and models for moving forward. The chapter then assesses 
the major indexes in each of the following areas: ICT and the information society; science and 
technology; innovation and global competitiveness; and gender equality. 

The conclusion of these assessments is that none of these frameworks address gender equality, 
although this is a critical issue for human capacity development and the socially inclusive knowl-
edge society. Of the major ICT, S&T or innovation indexes, only one includes any reference to sex-
disaggregated data or gender indicators — referring to women’s participation in the labour force. 
On the other hand, with one exception, none of the major international gender equality indexes 
incorporate ICT, S&T or knowledge society issues.

Composite ICT indexes allow general comparisons between countries at the national level. In 
bridging the digital divide, the internal national divides (such as gender, age, education, class and 
geographical location) are as important as international ones in achieving sustainable develop-
ment. This chapter identifies some of the most important areas to document in internal gender 
divides. The major difficulty is the lack of available data, particularly for developing countries; to 
correct this inadequacy requires both international advocacy and national political will.

Gender-specific data in science, technology and innovation are more readily available than on ICT 
access and use. In STI, data tends to be most abundant on education and human resource devel-
opment (HRD). Sex-disaggregated data and gender indicators could be integrated into these in-
dexes with little effort, in particular in measurement of HRD (which includes education and lifelong 
learning, enterprise development and technology use) and S&T for poverty reduction and socio-
economic development. Available sex-disaggregated data, however, remains very uneven making 
country comparisons difficult. Despite the widespread availability of enterprise development data, 
statistics on women-run enterprises (in particular SMMEs) also remain scarce. 
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2.1  What are gender statistics?

Gender statistics are statistics that adequately reflect the situation of women and men 
in all areas of life and allow for systematic study of gender differentials and gender 
issues.

Sex-disaggregated statistics and indicators are statistics and indicators that are report-
ed for males and females separately, rather than as a combined (aggregate) total.

Gender-sensitive indicators compare the situation of males to females and show an 
aspect of their relative advantages and disadvantages. 

Understanding who has and who does not have access to ICTs, information and knowledge — the 
socio-economic dimensions, including gender, of the digital and knowledge divides — requires 
sex-disaggregated data and gender-specific statistics. Statistics on women in addition to those of 
men are essential to assist policy makers and planners to develop policies, devise strategies and 
design and implement development projects and programmes which identify and meet the needs 
of women equally with those of men. 

Gender statistics are statistics that adequately reflect the situation of women and men in all ar-
eas of life and that allow for systematic study of gender differentials and issues (UNDESA 2006). 
Global gender statistics have their origin in statistics on women and development planning, which 
took off from the 1975 World Conference of the International Women’s Year (Mexico City). Before 
then, statistics offices and researchers generally presented aggregate data for entire populations. 
Awareness about the need for gender statistics arose from the Women in Development (WID) 
movement of the ‘70s. One of the basic propositions of the WID agenda was that failure to disag-
gregate statistics by sex had caused social, cultural and economic differences between women 
and men to be overlooked. The situation of men was therefore regarded as the norm and women’s 
specific needs were ignored in the design and implementation of development policies, plans and 
programmes. Ten years after the Mexico City meeting, the Third World Conference on Women 
(Nairobi 1985) officially recognized that information on men was also needed to adequately de-
scribe the situation of women, giving rise to the development of gender statistics (UNECE 2007).

Although a great deal of progress has been made since 1985 in the collection, analysis and dis-
semination of global gender statistics, coverage remains uneven. The most data comes from 
Europe and North America; the least, from Africa. Recent reports highlight the worldwide gaps 
and insufficiencies of gender statistics that inhibit efforts to measure the potential and participa-
tion of women in the knowledge society. Official sex and age-disaggregated statistics are routinely 
available at the international level only for the most basic social and demographic subjects, such 
as population, births, deaths, school enrolment and labour force participation, and even on these 
topics they are extremely limited. The Education for All initiative has encouraged more countries 
to collect data on education at all levels, and its efforts to support sex-disaggregated data collec-
tion in education are resulting in some success. Other subject areas fall somewhere in between 
(UNDESA 2006). Although much work has been done in recent years, gender statistics are not 
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easily available on such vital issues as violence against women, poverty, informal employment, ac-
cess to employment opportunities, entrepreneurship and time use, all of which influence women’s 
participation in the knowledge society. 

One reason for the lack of gender statistics is that the sex of the respondent is often neither 
identified nor reported. Employment statistics resulting from establishment surveys and found in 
administrative registers often omit these data. Lack of both technical and financial resources at 
the national level limits sex-disaggregation of statistics. There is also a wealth of information at the 
national level that is not processed, analyzed, disseminated or used effectively to address gender 
concerns, including administrative data that could be better used to augment gender statistics 
(UNDESA 2006).

To improve data on key gender issues, there has been movement towards the mainstreaming of 
gender in all aspects of the production of statistics. Gender mainstreaming of statistics calls for 
all statistics produced to take into consideration the different socio-economic realities women and 
men face and how these realities affect women and men differently. A number of countries are 
now mainstreaming gender in their national statistics systems — going beyond simply collecting 
and reporting sex-disaggregated statistics to the redesign of statistical systems in consideration 
of gender issues. This has implications for the revision of concepts, definitions and methods used 
in collecting and reporting of information and should help especially in improving data on poverty, 
power, decision-making and human rights. Three developing countries that have done important 
work on this are Mexico, India and Nepal. Both India and Nepal adopted a policy of gender main-
streaming in preparation of their 2001 censuses, as a result of lobbying and advocacy by women’s 
groups (United Nations Statistical Division 2005).

Gender statistics include more than statistics disaggregated by sex; they extend to gender-specific 
statistics and indicators that reflect problems and issues and questions related to men and women, 
that affect one sex more than the other or that reveal differences and inequalities in the situation 
of women and men (United Nations Statistics Division 2007). Under the rubric of gender statis-
tics, gender-sensitive indicators are of particular value. An indicator is a form of data that conveys 
some information on change in a situation through either a figure or a description in comparison 
to a norm. Indicators go beyond facts to interpret trends and patterns. Gender-sensitive indicators 
point out gender-related changes in society over time. They can be quantitative or qualitative, and 
they relate to inputs (e.g. years of primary schooling), outcomes (e.g., participation of women in the 
ICT labour force or the number of women degree recipients in engineering) or impacts (changes 
in conditions). 

Qualitative indicators have generally been regarded as more subjective and less reliable than 
quantitative indicators, based on the belief that things that you can count are more “true” than 
feelings, experience, perceptions, anecdotes and opinions. However, qualitative indicators allow 
one to observe and understand outcomes, results, obstacles and processes. While surveys can 
capture extensive data, they often miss the realities and nuances of everyday life that arise from 
socio-cultural norms and practices. Qualitative information includes both qualitative indicators and 
qualitative data. 

Qualitative data are especially valuable for assessing impact. The gathering and analysis of quali-
tative data through case studies, for example, can capture important information that would oth-
erwise go unrecorded. An example of this is the discovery of domestic violence against women 
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associated with their use of ICTs in Senegal, Cameroon and Zambia (i.e., visiting cyber cafés or us-
ing cell phones) that was unearthed through surveys in recent studies (Mottin-Sylla 2005; Llwanga 
2007). This information would not have emerged from standard quantitative statistics on women’s 
use of cell phones or public access to the Internet. Qualitative data also captures many aspects of 
social experience that quantitative data cannot. While quantitative data would have indicated equal 
access of boys and girls to computers in schools in Uganda, qualitative data generated through a 
four-country study in Africa revealed that for cultural reasons boys reached the computers first and 
thus dominated their use, thereby excluding girls (Gadio 2001).

2.2  Challenges in collecting gender statistics and indicators on ICTs

In the field of gender statistics, gender in relation to ICT use and access remains a largely unchart-
ed domain, and thus stands as a lost opportunity to gather better and more informative data. Sex-
disaggregated statistics can easily be collected in most ICT data-gathering activities. This section 
examines issues in the collection and dissemination of gender statistics and indicators related to 
ICTs in view of their central role in the knowledge society. The main areas of concern here are men 
and women’s comparative access, usage and skills as well as the impact on them of ICTs. These 
areas are difficult to evaluate due to their complexity and the inadequacy of measurement tools to 
generate comparable data that is relevant across diverse countries. 

Most reliable data and indicators on ICT access and usage come from developed countries with 
the resources to gather them. Impact data, which includes the topic of women’s empowerment, is 
the hardest to find. These data come from sources such as household, school and the few enter-
prise surveys that include employees; these are all expensive, difficult to execute and complicated. 
Collecting these data is more difficult than getting data from national telecommunications regula-
tors. But understanding these topics is important to policymakers in the promotion of a progressive 
and socially inclusive knowledge society. 

Data on gender and ICTs are needed both at micro (project) and macroeconomic levels. At the 
project level, the major reason for collecting sex-disaggregated data is to ascertain if men and 
women benefit differently from project interventions and to take corrective action if this is the case. 
At the macroeconomic level, such information is needed for planning ICT policy, strategies and 
programmes. Unfortunately, neither national nor project level sex-disaggregated ICT data are be-
ing collected regularly in most countries of the world. 

New initiatives are underway to stimulate the collection and analysis of statistics and indicators on 
gender and ICT, but more systematic work remains to be done. Data exist in some cases but are not 
adequately used or analyzed; some national surveys gather data on the gender of ICT users but do 
not produce sex-disaggregated breakdowns of these statistics. The major challenge to generating 
sex-differentiated statistics and indicators on ICT, however, is that too few institutions collect these 
data. Not many government organizations collect national ICT statistics in a consistent and regular 
manner. Of those that do, very few provide a breakdown by gender. Enterprise surveys that include 
sex disaggregation of employees would be very useful in determining the comparative use by men 
and women of ICTs in their work. Education survey questions disaggregated by sex could provide 
important insights on the use of ICTs by males and females. The 2010 round of national population 
censuses should prove valuable in securing more informative data on gender and ICTs, as more 
national censuses gather ICT data which can be compared with the gender data.
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2.2.1  Household surveys

Household surveys can be an important source of statistics to inform and monitor development 
policy. They are a major form of data collection, supplementing or even replacing other data col-
lection programmes and civil registration systems in developing countries (UNSD 2005). As such 
they have value for the collection of gender and ICT statistics on usage, access and impact that 
are generally unavailable in many countries. 

Household data are often not disaggregated by gender because it is assumed that all members 
can access technology equipment in the home (ITU 2007a). However, studies have shown different 
levels of access for male and female Internet and mobile and fixed line telephone users within the 
same household. For example a survey in Ethiopia revealed that male household members often 
locked up the landline telephone during the day so that women in the household could not use it 
(Adam 2005). 

When evidence is gathered on individual household members, household surveys offer valuable 
possibilities for generating gendered ICT statistics. A large number of countries collect some ICT 
indicators in non-ICT surveys, such as basic access to ICT and the use of PCs and Internet. The 
employment of household surveys to collect additional indicators on ICT skills is also increasing 
(Partnership on Measuring ICT for Development 2005). 

An encouraging model for sex-disaggregated household surveys is that of Research ICT Africa 
(RIA!), which collects data on access to and use of ICTs by all members of the household. Some 
other examples of ICT household surveys with sex-disaggregated results include the Baseline 
Survey for the Universal Access Strategic Plan in Kenya, in which the Communications Commission 
of Kenya carried out a multi-stage random sample study of 1139 households in 16 of Kenya’s 72 
districts. Sex-disaggregated general household surveys with between two and 12 ICT indicators 
are available from Benin, Kenya, Madagascar, Mauritius, Niger, Rwanda, Tunisia and Senegal 
(Partnership 2005). 

In 2003, nineteen member states of the Economic Commission for Europe recorded sex-disaggre-
gated indicators related to ICT access, use and knowledge (Me and Sicat 2003). Household sur-
veys providing ICT indicators are available in many countries of Eastern Europe and Central Asia 
from Albania to Armenia and Azerbaijan. These surveys record basic demographic characteristics 
of individuals and households, including gender, that permit sex-disaggregated data analysis. In 
West Asia, sex-disaggregated data for ICT indicators could be derived from general household 
surveys in Jordan, Lebanon and Palestine. Sex disaggregation of ICT indicators exists in general 
household surveys in 16 of 19 countries in Latin America and the Caribbean. In Asia and the 
Pacific, only five countries disaggregate ICT indicators by sex in general household surveys (Hong 
Kong, India, Micronesia, Mongolia and Sri Lanka). Some of these surveys include questions about 
barriers to PC and Internet usage (Partnership 2005). 

New statistics on female Internet use, 2005
Recent statistics on female Internet use lead to some interesting findings as well as raise questions 
about the reliability of these statistics. In International Telecommunication Union (ITU) data from 
2005, more than half of the countries where data is available show women comprising 45% of us-
ers. High rates of use by women tend to occur especially in those countries that have a high rate of 
Internet penetration. However, some of the highest and lowest percentage figures appear to bear 
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further examination  regarding availability and consistency of data, as well as in the light of gender 
trends identified in the 2005 study “Women in the Information Society” (see Introduction).  Also of 
note is the small number of countries for which data is currently available.

Table 2.1 Percent female Internet users in relation to overall Internet penetration, 
selected countries, 2005

Country Internet users per 100 inhabitants % female Internet users

Norway 58.5 79.0

*United States 63.0 67.0

Thailand 11.0 51.9

Singapore 40.2 51.5

Syria 4.4 50.0

Sudan 8.0 49.9

Malaysia 42.4 49.8

Brazil 17.2 49.5

Hong Kong 50.1 49.3

Taiwan, China 58.0 49.0

Switzerland 50.9 48.9

Costa Rica 21.3 48.0

*Czech Republic 25.2 47.5

Lithuania 35.7 47.3

Slovak Republic 35.3 47.0

*Korea (Rep. of) 65.7 45.5

*Kyrgyzstan 5.2 45.0

St. Vincent and the Grenadines 8.4 43.0

Egypt 6.8 42.0

Morocco 15.2 42.0

*Netherlands 61.6 41.0

China 8.6 40.4

Eritrea 1.8 40.0

Zimbabwe 10.1 40.0

*Burkina Faso 0.4 35.0

Azerbaijan 8.1 29.8

Nigeria 3.8 24.0

Ghana 1.8 23.9

Source: ITU, World Telecommunication Indicators, 2006.
*2004 data.
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2.2.2  Statistics on ICT skills

For the knowledge society, ICT literacy and skills are vital areas on which more sex-disaggregated 
data are needed. One survey that does this well is the International Adult Literacy and Life Skills 
Survey. Undertaken in seven OECD countries, it includes computer literacy at the professional 
level for basic and advanced users. The 2005 follow-up to the original 2003 study examined the 
relationship between ICT use and literacy skills and determinants of ICT use, such as gender 
(Statistics Canada 2005). Extension of this study to other countries would be highly desirable.

Eurostat publishes sex-disaggregated statistics on computer literacy, gathered from the 2005 com-
munity survey on ICT usage in households and by individuals (Demunter 2006). Overall, the com-
munity survey showed that women were more likely than men to have no basic computer skills in 
EU countries (39% of women and 34% of men had no basic computer skills). The country with the 
greatest disparity was Italy, where 64% of women and 53% of men had no computer skills. The 
highest level of computer illiteracy was found among women in Greece (67%), while the lowest 
was in Denmark and Sweden, where there was only a one-to-two percent gap between men and 
women (11 and 12% for women, respectively). Underlying the need to correlate the gender divide 
with other divides — such as age and education — 65% of the EU population aged 55 to 74 and 
61% of those at the lowest educational level had no basic computer skills. Students, at 4% compu-
ter illiteracy, were by far the least likely to fall into this category. Thus the digital divide was greater 
by educational level and age than by gender, but of course breakdowns by age and educational 
level include both men and women. While the EU data are disaggregated by sex, it is reported only 
at the aggregate level of all women, rather than in relation to other variables such as age, educa-
tion and occupation. However, it is likely that the trends for women and men overall are reflected in 
these more specific areas, were the data available to examine the pattern in these applications.

2.3  Sex-disaggregated statistics in science and technology

Gender indicators in S&T are found in a variety of sources worldwide. Sex-disaggregated statis-
tics in education and the workforce are collected most commonly in the science, engineering and 
technology (SET) sectors for students, teachers and researchers in the public and private sectors. 
However, it is difficult to obtain comparable cross-national data even in these areas. Although the 
main international guidelines suggest that these kinds of data be collected or disaggregated, there 
has been little progress, due less to technical issues than to a lack of political will.

However, recently most of the main international and national statistical agencies, including 
EUROSTAT (the EC statistical office), OECD, UNESCO, the National Science Foundation in the 
U.S., the Department of Science and Technology in South Africa and RICYT in Latin America, 
have engaged in systematic collection, analysis and diffusion of sex-disaggregated SET statis-
tics and indicators. These developments are direct consequences of mandates from a number of 
United Nations forums, such as the 1995 World Conference on Women and the World Conference 
on Science in 1999, for the collection of gender-disaggregated data reflecting women’s economic 
and S&T contributions (Huyer and Westholm 2007).
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The main international data collection agencies (OECD, UNESCO and EUROSTAT) have re-
cently introduced gender variables in a systematic way in their survey questionnaires. In many 
cases these new data collection efforts have been linked to analytical and policy developments. 
For example, the OECD supports a Working Party on Gender Equity (under the Development 
Assistance Committee) and an ad hoc Group on Steering and Funding Research Institutions under 
its Committee for Scientific and Technological Policy (CSTP) addressed the topic of Women and 
Scientific Careers.

In 1999 the EC proposed an action plan on Women and Science — Mobilising Women to Enrich 
European Research. As part of this plan, a working party (known as the “Helsinki Group”) of civil 
servants and gender experts from the fifteen member states and fifteen Associated Countries 
was set up to discuss and exchange experience in gender policies, as a means to encourage the 
participation of women in SET careers and to provide policy-relevant sex-disaggregated statistics 
and indicators. A number of gender-relevant reports and recommendations were produced by this 
group, including the setting up of national steering committees, the promotion of networks and the 
development of role models, monitoring schemes and gender mainstreaming tools (including leg-
islative measures). EUROSTAT is closely involved in efforts to improve the volume and the quality 
of relevant gender statistics. 

She Figures (EC 2006) is the result of several years of work by the EC group “Women and Science”, 
in cooperation with EUROSTAT and the national statistical correspondents of the Helsinki Group. 
The goal is to develop a coherent system of harmonized gender-specific indicators. Data cover EU 
member states and Associated Countries, some of which have since joined the European Union 
as full members. Depending on the availability of country data, the time series start in 1997. She 
Figures presents data on the representation of women in the public SET sector, in universities and 
research. The sections address: 

• The critical mass (participation of women at the high professional levels of SET)

• Gender differences across scientific fields

• Seniority in academia and R&D

• Gender equity in setting the scientific agenda. 

The latter category includes tables on research funding success rates and percentages of women 
on scientific boards of academies and universities. 

European Commission work on Women in Industrial Research (EC 2003) includes available data 
and research on women SET graduates in the private sector. The studies confirm that women are 
still underrepresented in industry, especially at the highest managerial levels, but show that pri-
vate enterprises in some countries have recently started recruiting more highly competent female 
young scientists and engineers. The study presents existing data from EU countries and makes 
recommendations for action. 

The U.S. National Science Foundation (NSF) disaggregates SET data by sex, ethnicity and physi-
cal abilities. The 1980 U.S. Science and Engineering Equal Opportunity Act legislates equal oppor-
tunity for men and women in education, training and employment in scientific and technical fields. 
The NSF is authorized to support and undertake research, data collection and other activities to 
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assess, measure and increase the participation of women in science, technology, engineering and 
mathematics. It is also required to report to Congress on the participation and status of women 
in science and technology, including an accounting by sex, race, ethnic group and discipline The 
Foundation publishes Women, Minorities, and Persons with Disabilities in Science & Engineering 
every two to three years. This series presents trends in the participation of women, minorities and 
persons with disabilities in science and engineering fields. Topics include higher education enrol-
ments, degrees, institutions and financial support and employment status, occupations, sectors 
and salaries (National Science Foundation 2007).

European Union Helsinki Group

The Helsinki Group approach involves the gendering of indicators on human resources 
from three angles: top down, bottom up and through the European national benchmark-
ing exercise.

Top Down
• Systematic introduction of sex/gender in regular statistical measurements of 

research and development and S&T activities.

Bottom Up
•	 Compilation of existing relevant data on women’s participation in science
•	 Development of a global database with primary sex-disaggregated data 
•	 Collection of data in five areas: students, graduates, research staff in universi-

ties and research centres, research grants, boards of research institutions
•	 Development of national profiles on presence of women in science in the mem-

ber states
•	 Development of a set of gender(ed) indicators:
  how many?
  vertical segregation (attrition)
  horizontal segregation (discipline – occupational sector)
  pay gaps between men and women
  fairness and success rates.

Since there is insufficient data on these indicators, the Commission will put forward 
suggestions to fill the gaps.

The Benchmarking Exercise 
The Research Council Resolution adopted on 15 June 2000 calls on the Commission, 
in collaboration with the Member States, to present a full set of indicators and a meth-
odology for benchmarking the following four themes:

1. Human resources in research and technology development (RTD), including 
attractiveness of SET professions

2. Public and private investment in RTD
3. Scientific and technological productivity
4. Impact of RTD on economic competitiveness and employment.

Source: European Commission, 2001.
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The UNESCO Institute for Statistics (UIS) database uses three sex-disaggregated variables/indi-
cators: total R&D personnel, researchers and technicians. Eighty-nine (of 223 participating) coun-
tries have contributed sex-disaggregated data. In 69 of these countries, women make up less than 
45% of researchers while in 34 countries percentages of female researchers are below 30%. The 
UIS Bulletin on Science and Technology Statistics notes that more sex-disaggregated data are 
needed globally (UIS 2006).

In the OECD databases (comprising 30 member states and 8 other countries), sex-disaggregated 
data are available for researchers, R&D personnel by occupation and sector and total R&D per-
sonnel by qualification and sector. OECD started collecting sex-disaggregated data in 2002, with 
three-quarters of member states providing data on female researchers by sector. The availability 
of data for female R&D personnel by qualification is comparatively low, covering only slightly more 
than a quarter of the member states (UNESCO 2007).

The Ibero-American Network on Science and Technology Indicators (RICYT) collects and pub-
lishes sex-disaggregated data only on the number of researchers in the region; slightly more than 
half of 28 participating countries supply this information (UNESCO 2007). 

Considering that the global availability of sex-disaggregated data in ICT and SET is limited, per-
haps it is not surprising that most major S&T and ICT indexes do not integrate either sex-disag-
gregated data or gender indicators. Sections 2.4 and 2.5 below include assessments of how and 
where these gender components might be integrated. Section 2.6 examines the major international 
gender equity and equality indexes for their perspective on women’s equality and empowerment 
and their incorporation of knowledge society issues.

2.4  Gender in ICT indexes and statistics

The major purpose of the numerous composite indexes of the information society is to measure 
the penetration of ICTs across countries. While the digital divide — the comparative aspect of the 
unequal distribution of technology across society — is composed of many subdivides, including 
a global divide by gender (Sciadas 2002), the major composite indexes offer a broad view ag-
gregated at the national level. They do not disaggregate data by sex or include gender-sensitive 
indicators, nor do they cover other important “variable of interest” divides such as urban/rural, age, 
ethnicity, income or education. 

To address the digital divide more effectively, it is essential to know where the inequalities are 
below the national level (Barzalai-Nahon 2006, Mahan 2007). As ITU has pointed out “…experi-
mental calculations indicate that disaggregation of digital-access indicators by gender may reveal 
inequalities that were previously hidden, in particular with regard to indicators of ICT affordability, 
knowledge and usage” (ITU 2003). 

2.4.1  Major composite indexes
Orbicom ICT Opportunity Index (ICT OI)
Orbicom, with a number of partners, developed a conceptual framework for a composite global ICT 
index based on the notion of the Infostate. The latest empirical application of the Infostate frame-
work was the ICT Opportunity Index (ICT OI), a massive undertaking of more than a dozen teams 
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produced jointly by Orbicom and ITU and presented to the Tunis phase of the World Summit on the 
Information Society in 2005 in Measuring Infostates for Development (Sciadas 2005). The report 
covers 139 countries representing 98% of the global population. 

The ICT OI is based on ten indicators, grouped into four sub-indexes (ICT infrastructure, skills, 
uptake and intensity of use) combined into a single overall value. It incorporates measurements of 
ICT capital and labour stocks and ICT consumption flows. Among the major findings of Measuring 
Infostates for Development was that the digital divide was closing between the countries in the 
middle and highest levels, but the divide between countries with the lowest Infostates and the more 
advanced countries was widening (Sciadas 2005). Also, while a strong link was found between 
ICTs and economic growth, the relationship is not a straight-line correlation. Some countries had 
high info-density ratings and lower than expected per capita GDPs and vice versa. Countries that 
rank higher on the ICT opportunity measure than their income levels were: Cape Verde, Maldives, 
Samoa, Guyana, Bolivia and Kyrgyzstan. In terms of overall rate of ICT growth, seven of the 
fastest-growing ten countries were in the low ICT opportunity category and are least developed 
countries.

Regarding gender statistics, ITU-Orbicom note the lack of available data on gender and ICT — 
only data on capabilities (skills/education) are available in sex-disaggregated form (ITU 2007b).

Table 2.2 illustrates the way in which the ICT OI framework could be used to develop a gendered 
ICT index, given the availability of data.

Table 2.2 Potential gender statistics in the ITU-Orbicom ICT Opportunity Index

Sub-indices Indicators Potential gender statistics

Networks Fixed telephone lines per 100 inhabitants Although this is a per capita measure, many fixed lines are not attached 
to individuals, particularly in businesses. Sex disaggregation would not be 
meaningful.

Mobile cellular subscribers per 100 
inhabitants

This could be disaggregated by sex, as the ownership/use of mobile phones 
is generally individual. Usage data would probably need to come from 
surveys while ownership data could come from company records. 

Skills Adult literacy rate Sex-disaggregated statistics on this indicator are available globally.

Gross school enrolment rates (for primary, 
secondary and tertiary levels)

Sex-disaggregated statistics on this indicator are available globally.

Computers per 100 inhabitants Rather than per capita measurement of computers, a more meaningful 
gender statistic would be men’s/women’s computer access, by location 
(home/school/office).

Uptake Internet users per 100 inhabitants This indicator tends to be disaggregated by sex primarily in developed 
countries.

Proportion of households with a TV This is a household measure in which it is assumed that usage would be 
shared among all household members. A more meaningful gender statistic 
might be men’s/women’s access to TV by location, that could come from 
household surveys.

Total broadband Internet subscribers per 100 
inhabitants 

Particularly in developing countries, most broadband subscriptions are taken 
up by government, education and business. A more meaningful gender 
statistic would be men’s/women’s access to broadband Internet, with data to 
be secured by household survey.

Intensity International outgoing telephone traffic 
(minutes) per capita 

A more meaningful gender statistic would be international telephone usage 
by men and women based on household surveys.
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Digital Opportunity Index (DOI)
The ITU-UNCTAD Digital Opportunity Index (DOI) was launched in the 2004-2005 Tunis phase 
of the World Summit on the Information Society. While it has expanded its scope, at its initia-
tion it covered only a few, mostly developed, countries. It concentrates on tracking progress in 
infrastructure development and WSIS goals (ITU 2006a). The DOI is based on eleven indicators 
divided into three components (opportunity, infrastructure, and utilization). Despite its claim to be 
“development-friendly”, the DOI choice of indicators is geared to advanced technologies and is 
thus more relevant to developed countries than to developing ones. Few individual mobile Internet, 
broadband subscribers or even home Internet users are found in most developing countries.

The DOI does not disaggregate any indicators by sex. Rather it encourages countries that have 
relevant sex-disaggregated data to use core indicators that lend themselves to disaggregation by 
sex, which it identifies as auxiliary variables, to “generate a gender-based DOI” (ITU 2005). The 
DOI suggests that its modular structure makes it amenable to breakdowns by sex that could be 
used for gender analysis. Michael Minges details how to turn a gender-blind composite digital op-
portunity index into a gender-related one, citing the example of the Czech Republic, which collects 
and publishes sex-disaggregated ICT statistics (Minges 2006, ITU 2006a, Czech Statistical Office 
2005). 

In fact, all of the indicators used in the DOI are per capita measures that potentially could be dis-
aggregated by sex. Table 2.3 illustrates the possible gender statistics that could be used to create 
a gendered DOI. For 8 of the 11 DOI indicators, sex-disaggregated data are not generally avail-
able at the national level: telephone lines per 100 inhabitants, mobile cellular subscribers per 100, 
international Internet bandwidth per inhabitant, Internet users per 100 inhabitants, proportion of 
households with a TV, computers per 100 inhabitants, broadband subscribers per 100 inhabitants 
and international outgoing telephone traffic per capita.

While the DOI leaves it to those countries that do disaggregate data by sex to produce gendered 
national indexes, ICT OI partners, notably Orbicom, have taken a more active approach to ICT 
gender statistics, actively pursuing and encouraging collection of gender statistics on ICT. Aware 
of and constrained by the lack of global data for its indicators, Orbicom has supported development 
of studies on statistics and indicators of women in the information society (Huyer et al. 2005), using 
both quantitative and qualitative data, and in the knowledge society (the current report). Orbicom 
has also developed a database of global statistics on women, ICTs and the knowledge society.

We will now examine in brief how other composite ICT and development indexes and studies, 
including some with specialized focus by subject matter or geography, deal with gender statistics 
and how they might incorporate gender indicators.
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Table 2.3 Potential use of gender statistics in the DOI

Component Indicator Potential gender statistics

Opportunity Percentage of population covered by 
mobile cellular telephony

Percentage of population covered by mobile cellular telephony disaggregated 
by sex

Internet access tariffs as a percentage of 
per capita income

Internet tariffs as a percentage of per capita income for men/women

Mobile cellular tariffs as a percentage of 
per capita income

Mobile cellular tariffs as a percentage of per capita income for men/women

Infrastructure Proportion of households with a fixed line 
telephone

Percentage of women in household with access to fixed line telephones

Proportion of households with a computer 
at home

Percentage of women in household with computer access at home

Proportion of households with Internet 
access at home

Percentage of women in household with Internet access at home

Mobile cellular subscribers per 100 
inhabitants

Number of women mobile cellular subscribers per 100 inhabitants; number of 
mobile cellular subscribers per 100 women

Mobile Internet subscribers per 100 
inhabitants

Number of women Internet cellular subscribers per 100 inhabitants; number of 
Internet cellular subscribers per 100 women

Utilization Proportion of individuals that used the 
Internet

Proportion of users of the Internet that are women; proportion of all women who 
use the Internet 

Ratio of fixed broadband subscribers to 
total Internet subscribers 

Ratio of women with fixed broadband subscriptions to all women Internet 
subscribers; ratio of women broadband subscribers to all Internet subscribers. 
This measure has limited applicability to developing countries, however, where 
most broadband subscriptions are institutional, not household or individual. 

Ratio of mobile broadband subscribers to 
total mobile subscribers

Ratio of women with mobile broadband subscriptions to all women mobile 
subscribers; ratio of women mobile broadband subscribers to all mobile 
subscribers

2.4.2  Other ICT and development indexes and studies
World Economic Forum Global Information Technology Report Network Readiness Index
The World Economic Forum Global Information Technology Report (World Economic Forum 2005) 
is based on national-level statistics that are not disaggregated by sex. The Network Readiness 
Index (NRI) prepared by the World Economic Forum, INSEAD and infoDev, is part of the Global 
Information Technology Report. It has an e-economy focus, with the aim of identifying the degree 
of preparedness of a nation or community to participate in and benefit from ICT developments. NRI 
looks at the economic ICT environment, particularly at market, political, regulatory and infrastruc-
ture factors. Unlike the composite indexes that focus on the national level, the NRI index also looks 
at communities; it analyzes business and government communities in terms of their e-readiness 
and the use of ICT by stakeholders. One critique of the GITR is it uses arbitrary fixed weights to 
assign the importance of various factors and ignores the context and specific situation in the coun-
try or community it measures (Barzilai-Nahon 2006). This points to the need for individual country 
studies to find country or community-specific gender factors in ICT readiness and use.

NRI includes statistics on personal computers, ISDN (Integrated Services Digital Networks), 
Internet and cable television subscribers per 1000 inhabitants. Although it covers 102 countries, 
its focus is more relevant to developed countries. The use of ICTs by women is unlikely to be in-
cluded among the information gathered by this survey in the poorest of the 102 countries covered 
because few women in those countries use the technologies that GITR surveys.
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Mosaic Global Diffusion of the Internet (GDI) 
The Mosaic Global Diffusion of the Internet (GDI) framework (Wolcott et al. 2001) examines Internet 
diffusion along six dimensions — pervasiveness, geographical dispersion, sectoral absorption, 
connectivity infrastructure, organizational infrastructure and sophistication of use — that capture 
the state of the Internet within a country at a point in time. Each dimension is ranked by ascend-
ing level, with differences between levels measured by a magnitude of difference. The research is 
based largely on qualitative data expressed by the index in quantitative terms.

The Mosaic GDI studies are useful because they cover a number of developing countries for 
which there is little in-depth Internet research. The studies, currently numbering about 30, include 
Togo, India, Ghana, Peru, China, Mexico, Turkey, Pakistan, Israel, Jordan, Bangladesh and Saudi 
Arabia. Much of the material is dated, however, as many of the studies were published in 1999 and 
have not been updated. The coverage of the research is fairly narrow and limited to diffusion of the 
Internet. There is no attempt to measure, for example, skill levels of the population or government 
policy on the Internet. Nor does there appear to be any aggregation of the results of the individual 
country studies. 

Although the Mosaic studies do not disaggregate data by sex, gender indicators might be intro-
duced in measurements of some dimensions such as absorption, with further disaggregation by 
sector (e.g., private, health, public, academic). 

2.4.3  ICT indexes using gender statistics 

While none of the major indexes and studies cited above includes gender statistics, there are other 
multi-national indexes and studies based on statistical data that use sex-disaggregated data or 
identify gender as a variable.

DIDIX (Digital Divide Index) 
The New eEurope Indicator Handbook (SIBIS Consortium 2003), a European Union initiative, 
includes a Digital Divide Index (DIDIX) which measures access to and use of the Internet and 
computers for four disadvantaged groups (women, elderly, the poor and those with low levels of 
education) compared to the population as a whole and compiles the data into composite national 
indexes for European countries. The index is very detailed, including quantitative indicators of the 
maturity and intensity of users, the degree of Internet separation anxiety, the use of email for social 
contacts and ability to create content on the Internet.

DIDIX identifies women as one of the at-risk groups and tries to measure where each at-risk group 
stands in Internet access and use in relation to the nation as a whole. The overall scores for women 
in the EU in Internet access and use were 80, 84 and 87 (compared to 100 for the whole popula-
tion) in 1997, 2000, and 2002, respectively. Age, education and income turned out to be more 
relevant factors than gender for those who fall on the wrong side of the digital divide in Europe. 
However, the index does not deal with the overlap between groups: women, for example, appear 
in all four at-risk groups (Husing and Selhofer 2004).
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ICTs and Gender
This excellent study of gender and ICTs is based on existing data from OECD countries, which 
tend to collect a wide range of sex-disaggregated ICT data. The paper focuses on the gender gap 
from three angles:

• ICT employment patterns (ICT using occupations and ICT-related occupations)

• ICT-related education and training

• Access to and use of computers and the Internet. 

The main focus, however, is on the first of these three, ICT and ICT-related employment.

Among the sex-disaggregated data sets that the study used were:

• places where the Internet is used

• gender differences in Internet use by age and level of education

• evolution of gender gaps in Internet use by country

• an individual’s level of computer skills by sex and age

• gender gaps in computer training courses

• women specializing in computer science

• women in ICT-specialist occupations (OECD 2006b).

Gender and ICT Statistics in Europe
While 19 countries of the EU and North America disaggregate ICT statistics by sex, sex disaggre-
gation of data is found in only about 30% of EU accession and candidate countries and rarely in 
Balkan and Commonwealth of Independent States (CIS) countries. The countries with the highest 
quality of gender-related ICT data are the EU member countries (except Greece, Ireland and Spain, 
which do not disaggregate their data by sex), as well as Finland, Iceland, Norway and Switzerland. 
Most of the data are collected through household surveys (Me and Sicat 2003).

Women and access to radio in Mali 
This is an interesting and comprehensive survey that includes an extensive list of indicators related 
to women’s access to and use of radio in a developing country (DevTech 2005). It highlights the 
problem of designing global indicators for women and ICTs in the knowledge society because the 
situations of women are so different in developed and developing countries. The indicators used in 
the Mali study are good examples of data that are particularly relevant for women of varying socio-
economic status from developing countries. Women were not treated as a homogeneous group by 
this study, but rather were disaggregated by marital status and age.

Among the indicators used were:

• education level

• number of children
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• household income/ women’s own income

• participation in voting

• ownership of radio

• time to listen to radio

• urban/rural location

• access to radio listening clubs

• % of functional radios owned by women

• % of women who bought batteries

• % of women who bought a radio

• amount of time spent listening to radio

• presence of TV in the household.

USC World Internet Project
The USC Annenberg School World Internet Project (World Internet Project 2004) is the global 
component of the Annenberg Digital Future Project. The project commissioned studies, almost all 
of which are disaggregated by sex, from universities and research institutes in participating coun-
tries. The countries included in the 2004 report were the U.K., Germany, Hungary, Italy, Japan, 
Korea, Macao, Singapore, Spain, Sweden, Taiwan and the U.S. Additional countries added since 
then are Argentina, Australia, Bolivia, Canada, Chile, China, Czech Republic, Estonia, Hong Kong, 
India, Iran and Portugal. The uniqueness of the work, in addition to the sex disaggregation of most 
data, is that it is longitudinal and is based on original quantitative research.

The project reports findings from five years of the study, looking at who is online and who is not, 
media use and trust, consumer behaviour, communication patterns and social and psychological 
effects. The focus, however, is heavily oriented towards developed countries — the study’s main 
concerns are with use of the Internet for entertainment, credit card use, purchasing, broadband 
penetration and, in recent reports, social networking.

Research ICT Africa: Towards an African e-Index
An excellent example of the collection and analysis of sex-disaggregated data on ICTs in develop-
ing countries is Research ICT Africa’s Towards an African e-Index (Gillwald 2005). Demand-side 
data, disaggregated by sex wherever possible, were collected through household and individual 
surveys in ten African countries. Among the sex-disaggregated statistics gathered were cell phone 
ownership and use, possession of e-mail addresses, text messaging and payphone vs. home 
phone usage. In Cameroon, focus groups were organized that elicited qualitative sex-disaggregat-
ed data on access to and usage of fixed lines, public phones and the Internet. The second phase 
of the e-Index studies, carried out in 2007, is based solely on household surveys. By gathering 
information for each family member it is expected to produce sex-disaggregated information on 
mobile, home and public phones, e-mail and Internet and computer use at home and away. 

The Partnership on Measuring ICT for Development
The Partnership on Measuring ICT for Development, launched in June 2004, is an internation-
al, multi-stakeholder initiative to improve the availability and quality of ICT data and indicators, 
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particularly in developing countries. Current partners include ITU, OECD, UNCTAD, the UNESCO 
Institute for Statistics, the United Nations regional commissions, the World Bank and Eurostat. 
National Statistical Offices (NSOs) from advanced countries provide expertise, advice and knowl-
edge transfer, especially in methodologies and survey programmes for developing countries.

The Partnership was established with the explicit aim of encouraging the collection and use of ICT 
statistics disaggregated by socio-economic categories such as age, gender, income and location:

 Until recently, infrastructure had been considered as the main obstacle to improving ac-
cess to ICTs. Existing indicators are therefore often infrastructure-based… But there is 
growing evidence that other factors, such as affordability and knowledge, are an important 
part of the access picture. It is widely recognized that new indicators are needed. The 
new environment, with a growing emphasis on reducing the digital divide, requires access 
and usage indicators disaggregated by socio-economic categories such as age, gender, 
income and location… (ITU 2003, emphasis supplied).

A major accomplishment of the Partnership has been the development of a core list of ICT indica-
tors. The Partnership views the collection of ICT statistics as a way to understand the patterns 
of use and non-use of ICTs. However, no gender-sensitive or sex-disaggregated indicators were 
included in the core list of indicators. The Partnership took the view that gender-specific statistics 
and other characteristics of people or households would be provided as part of official statistics 
from which individual countries could develop gendered ICT indicators (ITU 2005). Gender is seen 
as a metadata category in household surveys from which countries could construct sex-disaggre-
gated sub-indicators for any survey question that targeted individuals. 

In terms of importance for measuring the gender digital divide, probably the most important indica-
tors to disaggregate by sex from the Partnership core list are:

• Mobile cellular subscribers per 100 inhabitants

• Internet access and mobile cellular tariffs (both in USD and as a percentage of per capita 
income)

• Proportion of [women-owned] businesses using computers and using the Internet 

• Proportion [by sex] of employees using computers and using the Internet

• Proportion of [women-owned] businesses receiving and placing orders over the Internet

• Proportion of the workforce [by sex] involved in the ICT sector.

2.5 STI Indexes and Indicators

This section addresses the potential for sex-specific data in the major science, technology and 
innovation indexes. The indexes developed by the World Bank (World Development Indicators), 
OECD (Science, Technology and Industry Scoreboard 2005) and the EU (European Innovation 
Indicators) are the most influential in the area. They cover the main STI indicators of national 
competitiveness in the industrialized countries. Discussions of STI systems and the adaptation 
of STI indexes to the situation of developing countries have emerged more recently. The Global 
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Competitiveness Index (GCI), for example, was formulated as a means to incorporate a more glo-
bal perspective on STI base conditions and includes indicators that are meant to measure socio-
economic conditions (World Economic Forum 2005). A lesser-known index, the European Human 
Capital Index, assesses the deployment and development of human resources. 

The three major components of the knowledge society that are STI-related — human capacity 
development, development of private enterprises of all sizes at all levels and the promotion of 
socioeconomic development and poverty reduction — are all areas where the situations and con-
tributions of women tend to be overlooked. This section assesses each index in terms of how they 
measure the three aspects of STI most important to this review and how they might incorporate 
gender into knowledge society measurement.

World Bank STI indicators
The most important indicators for science, technology and innovation as identified by the World 
Bank in the World Development Indicators refer to technology exports, manufacturing and produc-
tion, patents, R&D expenditures, ICT expenditure per person, and numbers of researchers and 
high-skilled workers.

The World Bank also measures the science, technology and innovation capacity of a country. For 
the purposes of this review, of the four dimensions identified, the three dealing with human capac-
ity development are most relevant: 

•	 Education	and	training/human	resource	capacity: R&D (trained scientists, research-
ers, engineers, skilled craftspersons and skilled technicians)

•	 R&D	capacity: producing and acquiring economically relevant knowledge

•	 Technology	acquisition	and	diffusion: using existing knowledge to improve industrial 
competitiveness.

OECD STI indicators
The OECD Science, Technology and Industry Scoreboard (2005) organizes indicators into five 
main categories. The indicators in Table 2.4 shown in bold on the creation and diffusion of knowl-
edge, human S&T resources and enterprise development would provide useful information on 
gender issues in the knowledge society if disaggregated.

Table 2.4  OECD Science, Technology and Industry Scoreboard (2005)

Category Indicators

R&D and Innovation: The creating and diffusing of knowledge Public and private R&D expenditures; tax incentives; numbers of scientific 
articles published.

Human resources in S&T: Knowledge and skills Science and engineering degrees awarded; numbers of professional and 
technical workers as a percentage of the labour force.

The impact of knowledge on productive activities Knowledge-based market services; high technology industries trade 
and exports; percentage of employed workers in services-related 
occupations; percentage of value-added manufacturing.

Source: OECD 2005.
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EU STI indicators
The European Innovation Index (2006) (Table 2.5) expands on the OECD indicators, also us-
ing five categories: Innovation Drivers, Knowledge Creation and Innovation & Entrepreneurship, 
Applications and Intellectual Property. The categories containing indicators relating to human capac-
ity (Innovation Drivers), Knowledge Creation and private sector/enterprise development (Innovation 
& Entrepreneurship) could be improved through the use of gender statistics (shown in bold). 

Table 2.5  European Innovation Index 2006, Selected indicators

Category Indicators

Innovation Drivers S&T graduates, population with tertiary education, broadband penetration rate, participation in lifelong 
learning; youth education attainment level.

Knowledge Creation Public R&D expenditures; business R&D expenditures, share of medium-high-tech and high-tech 
R&D; and share of enterprises receiving public funding for innovation.

Innovation & Entrepreneurship SMEs innovating in-house; innovative SMEs cooperating with others; innovation expenditures; 
early-stage venture capital; ICT expenditures; SMEs using organizational innovation.

Source: European Communities 2006.

These categories and indicators will now be analyzed according to their potential for integrating 
sex-disaggregated data and gender indicators.

2.5.1 Human capacity development

Two types of indicators relating to human capacity development in STI are of particular interest for 
measuring women’s participation: education and learning level of a population and development of 
human resources in professional and SET occupations. 

Education	and	learning	level/capacity	of	a	population
Sex-disaggregated data are already being collected or could be collected quite easily in the follow-
ing areas identified in the European Innovation Scoreboard:

• Youth education attainment level 

• Participation in lifelong learning.

A great deal of sex-disaggregated data already exists on educational enrolments, particularly at 
the primary and secondary levels and is commonly used in many countries. However, data on 
science education at the primary and secondary levels is not as commonly collected. This is an 
important gap where gender trends in educational attainment can forecast a country’s long-term 
human resource capacities. 

A complementary aspect of education for the knowledge society is the promotion of the learning 
society. The capacity of a society to learn and continuously improve is a defining characteristic of 
the knowledge society. This capacity is related to the existence of a critical mass of knowledge-
based workers and other citizens who can analyze scientific and technical concepts and can find, 
use and process information effectively. In this context, lifelong learning becomes an ongoing ac-
tivity that takes place both formally and informally (Linden and Patrinos 2002). 
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Emphasis on the learning society highlights the learning divide that exists between and within 
countries. The promotion of lifelong learning is a particularly important strategy for developing 
countries to generate technological capacity, which will allow them to begin to bridge the economic 
gap with more developed countries (Mansell and Wehn 1998, Juma and Lee 2005). 

Sex-disaggregated data on participation in lifelong learning — especially distance education and 
technical and vocational training — indicate that there are substantial gender-related differences in 
access and use (see Huyer 2006). Chart 2.1 shows that the average percentage of adult females 
and males participating in education and training in selected European countries is close to equal. 
These kinds of data provide valuable information on who is taking advantage of opportunities for 
lifelong learning.

Chart 2.1 Lifelong learning: percentage of European population aged 25 to 64 
participating in education and training
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Development	of	human	resources	in	professional	and	S&E	occupations
Based on available data, the area in which gender indicators can be accessed and used most 
easily is in human resource capacity and the development of science and engineering capabili-
ties. As shown in Table 2.6, there is great variation both within and across regions in the number 
of women graduates in science, engineering, manufacturing and construction. This will affect the 
ability of countries to ensure an adequate base of trained personnel. These trends reveal the need 
for more sex-disaggregated information and data on stocks and flows of SET personnel (Huyer 
and Westholm 2007). Adequate sex-disaggregated data may help to explain these trends. 

%



C
hapter 2 —

 Statistics and indicators of gender in the know
ledge society 

53

Table 2.6  Female tertiary graduates in science, engineering, manufacturing and 
construction (selected countries)

Country Female tertiary graduates as percentage of 
all graduates in science

Female tertiary graduates as percentage of 
all graduates in engineering, manufacturing 
and construction

2004 2005 2004 2005

Middle East

Jordan ... 46.0 ... 23.9

Qatar 71.1 84.7  -

Saudi Arabia ... 44.7 ... 7.3

Central and Eastern Europe

Czech Republic 38.7 39.5 24.7 24.2

Estonia 44.6 47.9 40.8 33.1

Hungary 33.2 37.6 24.7 23.7

Romania 64.2 58.8 31.7 32.4

Turkey 43.8 45.1 25.1 23.2

East Asia and the Pacific

Hong Kong (China), SAR ... 32.8 ... 20.0

Japan 25.6 25.7 12.7 12.8

Philippines 60.8 ... 32.0 ...

Republic of Korea 42.2 47.0 30.1 25.5

Latin America and the Caribbean

Brazil 42.1 ... 30.5 ...

Chile 48.6 32.7 23.4 20.5

Honduras 48.4 ... 47.9 ...

Mexico 44.5 ... 27.8 ...

Panama 41.0 56.3 14.5 36.3

Sub-Saharan Africa

Mauritius 54.1 50.6 28.6 23.8

Mozambique ... 25.9 ... 13.3

South Africa 45.4 ... 23.1 ...

Swaziland ... 43.6 ... 40.0

Source: UNESCO Institute for Statistics, accessed April 2007

Other factors also apply to the SET workforce, such as age, ethnicity, and national origin. Systematic 
measurement and comparison of all these factors, as done in the U.S. and South Africa, would 
provide national decision makers with a clear snapshot of the professional and technical workforce 
of a country. As an example, Chart 2.2 disaggregates male and female research and instruction 
staff in South African universities by race, indicating low entry of non-white races into the academic 
S&T system.
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Chart 2.2 Distribution	of	female	and	male	instruction/research	staff	by	race	in	the	higher	
education sector, South Africa
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Source: Department of Science and Technology, South Africa 2004.

Gendered indicators could be incorporated into the human resource capacity areas identified in 
the STI indexes examined. Sex-disaggregated data are already being collected, although not uni-
formly by all countries, in the following STI areas:

• Science and engineering degrees awarded

• Numbers of professional and technical workers as a percentage of the labour force

• Highly-skilled IT workers 

• Researchers in R&D (per million people)

• Employment in high-tech services 

• Employment in medium-high and high-tech manufacturing

• Percentage of employed workers in services-related occupations. 

The Philippines, for example, collects sex-disaggregated data on all sectors of its workforce – pro-
fessional, technical, agricultural, administrative, service and clerks (see Chart 2.3).

%
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Chart 2.3 Distribution of employed women and men, by occupation and sex, Philippines, 
2004
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In addition to the standard workforce composition statistics, a range of STI-related gender statistics 
exist which might provide valuable sex-disaggregated data on the SET workforce. For example, 
few sex-disaggregated data have been collected globally on the migration of skilled workers (the 
brain drain), in which gender-related trends may exist. In South Africa, emigration of female profes-
sionals increased from 26% in the 1970s to just under half of all emigrants (46%) during the 1990s, 
reflecting an evolving gender profile as more women entered skilled employment. Nevertheless, 
while women comprised the highest percentage of skilled emigrants in 1999 and 2000 in educa-
tion, health services, art, sports and entertainment, the emigration of professionals in engineering, 
architecture and the natural sciences is still largely restricted to males (DST 2004). Having such 
information by gender may help policy makers understand more of the potential consequences of 
targeting women for assistance in higher education will contribute to retention of skilled workers. It 
may also provide information on results of human resources policies related to S&T in the countries 
of reception and origin.

Another potentially useful indicator could be the location of SET or R&D employment. For example, 
Charts 2.4, 2.5 and 2.6 show that the representation of women in top executive and managerial 
levels in Denmark in the public sector has increased slightly over the last two years, while in the pri-
vate sector their numbers have decreased. In many countries and regions, including the U.S. and 
Europe, women SET graduates are more likely to work in the public sector — in universities and 
government — while men often predominate in the private sector (National Science Foundation 
2007, EC 2003, 2006). In regions where science research takes place primarily in the public sector 
(for example, in Latin America), the question may be to what extent women remain in the public 
sector in comparison to men, when private sector SET employment increases. The implications of 
these gender trends are worth examining.
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Chart 2.4 Women as percentage of top executives — State government, Denmark
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Chart 2.5 Women as percentage of top executives — Local government, Denmark
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Chart 2.6 Women as percentage of top executives — Private sector, Denmark
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Source: for charts 2.4, 2.5 and 2.6, Nina Smith, “Benefiting the bottom-line,” 2005, Aarhus School of Business.

The European Human Capital Index is a potential model for understanding in greater detail the 
nature of a national SET workforce. Such insights could help provide more information on national 
human capacity for economic development. The authors of the index compare 13 European coun-
tries and rank them according to scores in four areas: endowment, utilization, productivity, demog-
raphy and employment (Ederer 2006). While the index does not address gender dimensions, sex-
disaggregated data applied to the suggested indicators could increase understanding of the return 
on investments in human capital. The main areas of concern are addressed below:

•	 Endowment. This consists of measurement of the costs of education and training of the 
labour force, including all types of learning: job training, adult education, university, pri-
mary and secondary, and parental. With the exception of “parental education” which might 
be more difficult to track, sex-disaggregated data can be readily collected for each of these 
learning types and, in many countries and institutions, is already being collected. The au-
thors found that the European countries with high ratings have focused on adult education 
and on the job training, which provides a faster return than investment in formal education. 
It is also in the area of education where the workforce learns to incorporate new technolo-
gies and innovation into the job environment. The authors found that higher investment 
rates in adult education led to greater utilization of new technologies. 

 Using sex-disaggregated data to measure human capital would provide better information 
on differential socioeconomic and gender trends in training activities. For example, data 
collected in Botswana, shown in Chart 2.7, indicate that females make up 38% of 12,650 
students enrolled in vocational and technical training. Information on completion rates and 
resulting employment patterns by gender would help the government further evaluate the 
effectiveness of its vocational training system. 

%
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Chart 2.7 Students in vocational and technical training, Botswana, 2005 
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Source: Ministry of Education, Republic of Botswana 2006.

•	 Utilization relates to how much of the potential labour force is actively employed. This is 
a very important gender indicator that allows countries to measure the number of women 
who remain in the workforce. Studies indicate that women educated in SET tend not to 
work in SET-related professions or to remain in the workforce to the same degree as men. 
As seen in Chart 2.8 below, in the U.K. the majority of women SET graduates work in non-
SET occupations. In 2005, 28.5% of female SET graduates found work in SET-related 
professions, while the other 71.5% ended up in other occupations. Male graduates tended 
to divide almost evenly between those who worked in SET fields and those who took jobs 
in other occupations (United Kingdom 2005).

Chart 2.8 Employment	outcomes	for	those	with	SET	qualifications,	U.K.,	2005
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•	 Productivity. This indicator reflects the ratio of GDP to employed human capital, and, if 
disaggregated by sex, complements the utilization measure by comparing the relative pro-
ductivity of women and men. Ederer (2006) notes that this indicator shows that overall pro-
ductivity has been declining in almost every European economy, indicating the importance 
of education and informal learning asa determinant of economic vitality and growth. 

•	 Demography	and	employment. Economic, demographic and migratory trends are as-
sessed to estimate the number of people who will be employed in 2030. Sex-disaggregated 
data would increase the value and applicability of this indicator.

Other STI indicators
Publication in scientific journals is a commonly used indicator to measure the contributions of a 
society’s R&D sector. This indicator can also be disaggregated where the sex of journal authors 
is identified. Chart 2.9 shows that, for scientists with doctoral degrees, men are more highly rep-
resented in the high publication output range while women lead in the medium and low output 
ranges. Overall, as indicated by Chart 2.10, the publishing ratio of females to males is approxi-
mately 1:2.5.

Chart 2.9 High, medium and low 
publication output among 
female and male publishing 
scientists with doctoral 
degrees (1990-2001), South 
Africa
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The reasons for these differences can vary. Gendered trends exist in collaboration and style of 
publications (see box).

Collecting sex-disaggregated information about scientific publication on a more routine basis will 
provide valuable information on career patterns among R&D professionals and researchers. In 
this regard, the Department of Science and Technology in South Africa is in the process of linking 
up journal authorship information with biographical data in its national database of scientists and 
researchers, the “SA Knowledgebase.”
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Gender trends in publication and citation

Sonnert and Holton studied 699 scientists in the U.S. and found that women tended to 
produce work that was more comprehensive and synthetic, so that while they had fewer 
numbers of publications, these publications tended to be more widely cited (1995). In 
biochemistry, J. Scott Long found that the average paper by a woman was cited 1.5 
times more often than that of a man (1992). Sonnert and Holton also found that although 
women were as likely as men to collaborate on research projects, they tend to belong 
to smaller teams and publish less, so that their rate of return on collaboration is lower 
than for men. As well, men tend to publish a higher number of shorter papers from their 
research (Cole and Zuckerman 1984). In the U.S., women tend to co-author less often 
than men. Reasons given for the differing collaboration patterns vary, with some sug-
gesting that both women and men tend to collaborate with persons of the same sex, so 
that the lower number of women in science, technology, engineering and mathematics 
fields restricts women’s opportunities for collaboration (NSF 2003). In India, women 
publish much less frequently than men and when they do, it is usually as co-authors 
(Munshi and Srivastava 2006). A study of women scientists in East Africa found that 
although women published at roughly equal rates with men, they tended to publish in 
national journals while men were more likely to publish in international journals, pos-
sibly due to their access to larger international networks and greater opportunities for 
advanced training abroad (Campion and Shrum 2004).

A related issue is whether an index that measures publications only in selected scientific journals 
is an accurate index of a country’s scientific capacity (Paterson 2004). Enlarging the definition of 
what constitutes a contribution to the scientific literature and tracking the sex of contributors would 
provide a much more accurate assessment of national scientific contributions, in particular be-
cause a broader definition will likely encompass a broader range of contributions from researchers 
in both public and private sectors. This would be likely to increase the ranking of women.

2.5.2 Private sector development and participation in innovation systems

As noted earlier, women-owned enterprises make up a substantial part of the economy in most 
countries. Considering that SMEs and self-employment make up 60-70% of employment in many 
countries and even more in developing countries, SME productivity and growth is a major factor 
in the success of a national economy. Gender issues include ensuring that women-owned enter-
prises have equitable access to resources and technologies, as well as support for their use.

The role of SMEs in developing countries is particularly important. Juma (2002) considers encour-
aging the development of SMEs as one of the three key factors contributing to economic growth of 
emerging economies. The Iran STI policy prioritizes SMEs in the national innovation policy due to 
their ability to add flexibility to adjustment processes, create employment, strengthen local econo-
mies and lead in technology innovation (UNCTAD 2005). As noted above, in South Africa SMMEs 
make up 97% of all registered entities. While data are not collected everywhere, it is likely that the 
prevalence of SMMEs is replicated in many developing countries. 
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Characteristics of women-led enterprises
In South Africa, data indicates that men are 2.3 times more likely than women to employ others in 
their SMMEs. Entrepreneurs with tertiary education have 2.5 times greater potential to create employ-
ment than those with secondary education and 11 times more potential than those without secondary 
education (NACI 2006). Enterprises run by women tend to be smaller and younger in many countries 
(Allen et al. 2007, Government of Canada 2002). In developing countries, women’s enterprises in the 
informal economy tend to involve small amounts of capital that generate fewer earnings and are often 
home-based. The International Labour Organization (ILO) found that on average women-owned en-
terprises possess fewer goods by value and lower-valued tools and equipment than those owned by 
men (ILO 2004a, 2004b). Considering women’s role in providing the essentials of life for their families 
and health and education for their children, this kind of gender-poverty trend needs to be understood 
more thoroughly. For all of these reasons, identifying gender trends in SMME and large enterprise 
ownership is becoming increasingly important for national innovation policy.

To measure these trends, sex-disaggregated data would be useful and collectible for the following 
indicators suggested in the OECD and European Innovation Index sources [suggested sex-disag-
gregated indicators are shown in brackets]:

• [Women-owned businesses or firms with an identified percentage of women in leadership 
in the firm] in knowledge-based market services and high technology industries trade and 
exports 

• Share of [women-led or owned] medium-high-tech and high-tech R&D in all national R&D 
expenditures 

• Share of [women-led or owned] enterprises receiving public funding for innovation 

• [Women-led or owned] SMEs innovating in-house, innovative SMEs cooperating with oth-
ers, innovation expenditures, early-stage venture capital, ICT expenditures and SMEs us-
ing organizational innovation.

2.5.3 Global Innovation Indicators

Few innovation or S&T indexes address the implications of a globalized knowledge society specifi-
cally. One exception is the Global Competitiveness Index (GCI) produced by the World Economic 
Forum (World Economic Forum 2005). The Index has nine main categories, or “pillars”: 

1)  Institutions

2)  Infrastructure 

3)  Macroeconomy 

4)  Health and primary education 

5)  Higher education and training 

6)  Market efficiency 

7)  Technological readiness 

8)  Business sophistication

9)  Innovation. 
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In response to a survey of African executives, the GCI incorporates baseline socioeconomic is-
sues related to the status of labour availability and well-being, such as health, a secure set of public 
institutions, civil rights and lack of corruption. 

Pillar 1, Institutions, refers to the rules relating to incentives and the ways economic agents interact, 
government actions, accountability and corruption. Gender dimensions or sex-disaggregated data 
apply to “Property Rights” and “adequate levels of public safety.” Property rights in many countries 
are patrilineal in that women often have no right to land or their family home after their husbands 
or fathers die or leave. Property and land rights affect the ability of women in many countries to 
have a secure income and livelihood for themselves and their children. While men are more likely 
to die or be injured as a result of violence, women are restricted in mobility and opportunity to work 
and meet social needs if they are not able to travel safely outside of their homes. One suggested 
gender indicator in this pillar is crimes against women, exposure to violence and safety in public 
spaces. Qualitative indicators could include the existence of national policies and legislation ad-
dressing domestic violence and crimes against women.

While indicators on Infrastructure (Pillar 2), are generally viewed as gender neutral, there are gen-
der trends related to who uses the infrastructure and how it is used. In the case of railroad devel-
opment, information on how and if women use railroads and other transportation would shed light 
on their ability to participate in income-generating activities. The indicator on quality of electricity 
supply relates to population demographics: in many regions, women make up the majority of the 
rural population (UNIFEM 2000) so that inequities in electricity and power availability in a country 
may detract from their economic opportunities.

Sex-disaggregated data are readily available for Pillar 4, Health and primary education. Some of 
the indicators relating to health include medium-term business impact of malaria, tuberculosis and 
HIV/AIDS, infant mortality and life expectancy. All of these are areas in which sex-disaggregated 
health data are routinely collected by many countries and international agencies. Understanding 
the gender trends in relation to the impact of HIV/AIDS, for example, other diseases and the health 
levels of the population are also critical for understanding the competitive potential of a country. 
Enrolment level data on primary and secondary education is also routinely collected in many coun-
tries. The quality of education indicator has many gender implications: improved quality of educa-
tion and teaching methods have been demonstrated to improve the educational achievement of 
girls as well as boys in all subjects, including science and mathematics.

Pillar 5, Higher education and training, is another category in which the use and monitoring of sex-
disaggregated data and gender indicators is both feasible and critical. 

Pillar 6, Market efficiency, includes the indicator “private sector employment of women”. Another 
indicator, “availability of capital through banking, equity markets and venture capital”, has gender 
dimensions in terms of varying rates of access to credit and venture capital for women and men. In 
most countries, women are disadvantaged in access to credit and capital in comparison to men. 

Pillar 7, Technological readiness, could include as an indicator the study of uptake of technology 
by women-led enterprises. One source of these data is the survey on SME access and usage of 
ICTs undertaken as part of the African E-Index project that included sex-disaggregated information 



C
hapter 2 —

 Statistics and indicators of gender in the know
ledge society 

63

on enterprise ownership and employment (Gillwald 2005). The Global Entrepreneurship Monitor 
Report on Women and Entrepreneurship 2006 includes data on the use of technology in women’s 
enterprises (Allen et al. 2007).

Finally, Pillar 9, Innovation, tracks university-industry collaboration and could be disaggregated to 
measure the participation of enterprises owned or headed by women. 

Table 2.7 shows indicators from the GCI that have the potential to be gender disaggregated on 
the macro-economy, on-the-job-training, market efficiency, technological readiness and business 
sophistication. This table also includes comments on the rationale for and potential sources of 
sex-disaggregated data.

Table 2.7 Global Competitiveness Index: some suggested gender indicators

GCI Indicator Suggested gender indicator Source/Type
 Macroeconomy

 National savings rate Measurement of local nonformal savings 
schemes (such as loan circles)

Qualitative: could be integrated into 
household surveys

On-the-job training Sex-disaggregated data would be of value

Local availability of specialized research and 
training services

Not to be sex disaggregated per se, but has gender implications to assess availability of 
lifelong learning for both women and men

Extent of staff training Data should be sex disaggregated to 
assess access of women to continuing skills 
development, lifelong learning and training.

Data can be easily sex disaggregated.

Market efficiency

Labour markets: flexibility and efficiency Suggested not to be sex disaggregated; however, existence of flexibility will contribute to 
women’s ability to juggle home and work obligations. 

Flexibility: Hiring and firing practices Qualitative: Existence of affirmative action or gender-friendly hiring practices and dispute and 
complaint (human rights) mechanisms

Flexibility of wage determination Qualitative: Existence of equal pay legislation or policy

Pay and productivity Qualitative: Existence of equal pay legislation or policy
Quantitative: Women’s incomes versus men’s incomes in the private sector

Brain drain Sex-disaggregated data will provide 
information on male vs. female emigration 
patterns.

South Africa collects these data in 
professional and technical fields (among 
others). UNSD collects available national-
level data on migration in general, some of 
which are sex disaggregated.

Private sector employment of women ILO collects data on women’s workforce participation which could be applied to this indicator.
Data on women’s participation in the non-agricultural labour force is widely collected.
Data on women-run SMEs are available for many countries.

Financial markets: sophistication and openness Suggested not to be sex disaggregated per se; but increased openness of markets can benefit 
women

Ease of access to loans Sex-disaggregated data on loan recipients 
will provide information on ability of women to 
mobilize capital.

Administrative registers.

Venture capital availability Sex-disaggregated data will provide 
information on whether women entrepreneurs 
are mobilized.

Data from lenders.
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GCI Indicator Suggested gender indicator Source/Type
Technological readiness

Firm-level technology absorption Sex-disaggregated data on owners of 
enterprises’ absorption of technology 
would assess opportunities for women 
entrepreneurs to use new and advanced 
technologies

Global Entrepreneurship Monitor project

Business sophistication

Control of international distribution Percentage of women-headed enterprises 
or businesses with 35% or more women in 
decision-making

Some countries are beginning to collect these 
data. See Allen et al. 2006

Value-chain presence Presence of women-run enterprises in sector 
value chains

Some data on this are beginning to be 
collected in pilot projects 

Innovation

University/industry research collaboration Participation of women/firms with a specified 
number of women in university-industry R&D 
collaboration

University and industry data on collaborative 
endeavours.

Availability of scientists and engineers Sex-disaggregated data on women in the 
science and technological workforce

UNESCO, Eurostat and Latin America 
countries are beginning to collect and 
develop statistics in this area.

Intellectual property protection Qualitative: Existence of policies and programmes to support rural communities in protecting 
intellectual property rights.

Having looked at gender dimensions of the major ICT, science, technology and innovation indexes, 
the next section will examine the major gender equality and empowerment indexes in areas of 
particular significance to the knowledge society. 

2.6 Gender equality indexes and indicators

The picture of women’s participation in the knowledge society would be incomplete without some 
understanding of the context of women’s lives in a given country. What are women’s economic ac-
tivities, participation in economic and political decision-making, knowledge and skills, their health, 
well-being, status and the conditions under which they live? No matter what the level of develop-
ment or GDP of their countries, these factors all condition women’s ability to participate in the 
knowledge society, which is often quite different from that of men. In this respect, national-level 
measures of various aspects of gender equity, equality and empowerment are critical to measuring 
the potential and participation of women in the knowledge society. 

2.6.1 Global indexes and indicators

For a variety of reasons the major global ICT indexes do not incorporate gender indicators or sex-
disaggregated data at this time, nor do the major gender indexes address the full implications of 
the knowledge and information societies in their frameworks. In its report to the United Nations 
Statistics Commission in 2007, the United Nations Inter-Agency Group and Expert Meeting on the 
Development of Gender Statistics refers to information technology only in regard to its use as a 
tool for knowledge management and dissemination of gender statistics (United Nations Statistics 
Division 2007). No mention is made of the need for statistics on gender and ICT. This is a significant 
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omission given that one of the main agenda items of this meeting was mainstreaming gender into 
the major issues already well-established as part of the national and international development 
agenda. The confluence of gender equality and ICTs in the Millennium Development Goals would 
certainly seem to argue for increased attention to the information and knowledge societies by the 
major international and national-level gender agencies.

UNDP Indexes: Gender-related Development Index and Gender Empowerment Measure 
UNDP’s Gender-related Development Index (GDI) and Gender Empowerment Measure (GEM) 
were the first large-scale international attempts to measure gender development and empower-
ment. Calculated since 1995, the GDI and the GEM were developed by UNDP under the intellec-
tual leadership of Sudhir Anand and Amartya Sen. According to them, the two gender indexes in 
the UNDP Human Development Report broke ground in three areas: 

• the development and use of gender-equity-sensitive indicators

• the formulation and utilization of measures of gender equality and inequality

• the identification of efforts and contributions made by women that are normally unrecog-
nized in standard national income and employment statistics (Anand and Sen 1995).

The GDI and the GEM are regarded as the basic international comparative references of gender 
status and form the basis or starting point for many other indexes. They are constructed from read-
ily available data using internationally accepted indicators from international sources. Both the 
GDI and the GEM are part of the UNDP Human Development Report and Index. One of the most 
powerful uses of these indexes has been, in juxtaposition with the Human Development Index 
(HDI), to show that countries with a high rating on the HDI do not necessarily treat their women 
equitably. These UNDP indexes have also influenced national policy: a number of countries ac-
knowledge that they monitor the GDI and GEM findings to help them in formulating social policy 
and programmes. 

The GDI focuses on capabilities (inputs) while the GEM focuses on opportunities and achieve-
ments (outcomes). The GDI looks at:

(1) Inequalities between men and women in long and healthy life spans (indicator: life expect-
ancy at birth);

(2) Knowledge (indicators: adult literacy rates and combined primary, secondary and terti-
ary education gross enrolment ratios, later adult literacy rates (M/W), combined gross 
enrolment ratios, primary, secondary and tertiary enrolment for males and females). The 
MDG indicators of youth literacy and net primary, secondary and tertiary enrolments have 
been added recently, with women’s rates as a percentage of those for men added for all 
indicators.

(3) A decent standard of living, measured by earned income, expressed in USD Purchasing 
Power Parity (PPP). 

The GDI incorporates the same variables as the HDI, which uses GDI ratings to adjust a country’s 
average score for gender disparity. The GEM reflects Sen’s influence in its attempt to measure 
women’s agency — women acting on behalf of themselves, their communities and their countries. 
It looks at women’s political and economic participation and women’s and men’s respective power 
over economic resources in the framework of three basic categories:
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•	 Political	participation	and	decision-making, measured by women’s and men’s percent-
age of seats in parliaments. UNDP has recently added new indicators in this area including 
the year women received the right to vote and to stand for election, the first year women 
served in parliament and the MDG indicator of women’s seats in parliaments broken down 
by lower or upper house. Particularly useful for noting the participation of women in deci-
sion-making in the knowledge society is the percentage of women ministers (2006). This 
would be even more useful if it were disaggregated by ministries central to the knowledge 
society such as communications/ICTs, education, labour, science and technology.

•	 Economic	participation	and	decision-making	power, measured by men and women’s 
percentage shares of positions as legislators, senior officials and managers as well as of 
professional and technical positions (this latter indicator being particularly useful to knowl-
edge society measurement). For female economic activity, indicators include the rate of 
economic activity, index (showing changes from 1990) and as a percentage of the male 
rate, employment by economic activity in agriculture, industry and services, and the par-
ticipation of men and women as contributing family workers. An indicator on gender, work 
and time allocation was added recently that addresses the generally unmeasured area of 
women’s unpaid labour, showing women’s total work time as a percentage of men’s for 36 
countries, with the total comprised of market and non-market activities. This is an important 
indicator to consider in knowledge society metrics to see whether the comparative burdens 
of women’s vs. men’s workloads affect their relative productivity and participation.

Chart 2.11 Female work time as a percentage of male 
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•	 Power	over	economic	resources, measured by men’s and women’s estimated earned 
income (USD PPP). Earned income is a particularly hard indicator to tackle, given the 
lack of readily available sex-disaggregated earnings data in the majority of countries. The 
indicator is used in the GDI to capture disparities between men’s and women’s command 
over resources while the GEM uses it to capture women’s economic independence. 

While the GDI and GEM indexes were groundbreaking at the time of their development, they have 
subsequently come in for a good deal of criticism, much of which UNDP, to its credit, has tried to 
address. Critics maintain that neither the GDI nor the GEM measure gender inequality but rather 
but an “odd combination of absolute welfare levels and gender equality that is not easy to interpret” 
(Geske Djistra 2006) and that the GDI is actually a measure of human development corrected for 
gender inequality (Schuler 2006). The GDI also does not capture gender inequalities linked to pay 
and promotion in employment and in the quality of education, both of which are important issues 
for consideration in the knowledge society.

One difficulty with both of these indexes is that the calculations of the GDI mirror those of the GEM, 
with countries often obtaining similar ratings on both, despite the different gender perspectives of 
the indexes. Additionally, a poor country cannot attain a high GEM ranking, even if earned income 
in that country is equally distributed between men and women, due to the inclusion of the absolute 
average level of income in the country in the calculation of the index. This skewing of results to 
rich countries leads to a reluctance to use these indexes as the sole bases for assessing gender 
status in an index that aims to measure women’s potential and participation in a socially inclusive 
knowledge society in both developed and developing countries. 

A new generation of international composite indexes to measure gender inequality has been devel-
oped which attempt to correct, complement and expand on UNDP’s efforts (Moser 2007). Among 
these are the Social Watch Gender Equity Index and the World Economic Forum Gender Gap 
Index.

Social Watch Gender Equity Index (GEI) 
Social Watch, a network “committed to eradicating poverty, ensuring an equitable distribution of 
wealth and realizing human rights” has developed the Gender Equity Index (GEI) that covers 154 
countries (Social Watch 2007). This index attempts to bridge the gap in measuring gender equal-
ity, at the same time it seeks to eliminate the bias towards rich countries in rankings. Social Watch 
takes the position that economic development does not automatically bring gender equality, but 
rather it is dependent on a commitment to transformation of cultural patterns and distribution of 
power. The index also places weight on adherence to international conventions. In contrast to the 
GDI, the GEI ranks the level of gender equity across countries. The GEI combines indicators from 
both the GDI and GEM, with a separate gender equity rating estimated for each dimension of the 
index (Moser 2007).

The dimensions of the GEI are education, economic activity and participation in political and eco-
nomic decision-making, all of which are important in a knowledge society. There are many simi-
larities in coverage between the GEI and the UNDP gender indexes. In education, the GEI cov-
ers territory similar to the knowledge dimension in the GDI, but does not adequately incorporate 
other important dimensions such as health, life expectancy or standard of living. In economic 



C
ha

pt
er

 2
 —

 S
ta

tis
tic

s 
an

d 
in

di
ca

to
rs

 o
f g

en
de

r 
in

 t
he

 k
no

w
le

dg
e 

so
ci

et
y 

68

participation, the GEI mirrors the GEM, covering the GEM political and economic participation and 
decision-making components in its empowerment measures. However, by leaving out the average 
level of income in the country, it successfully avoids skewing rankings towards the rich countries. 

In the GEI approach Rwanda — a poor country — is ranked among the top five countries on gen-
der equity, largely due to its affirmative action policies to promote gender equity in education as 
well as the economic and political realms. Rwanda ranks third on the 2007 GEI list with a score of 
84 (out of 100), after Sweden (89) and Finland (also 84) and followed by Norway (83). Numerous 
high-income countries have low scores on the GEI: Italy (63), Japan (60), Luxembourg (60), Kuwait 
(49), Qatar (48) and Saudi Arabia (42). The countries that showed the most progress towards gen-
der equity during the period 2004-2007 were all developing countries: Rwanda, Ecuador, Cape 
Verde and Guatemala.

Table 2.8 shows how the GEI rankings compare with those of the UNDP GDI and GEM.

Table 2.8  Comparison rankings of Social Watch Gender Equity Index (GEI) (2007) with 
UNDP Gender Empowerment measure (GEM) and Gender-related development 
index (GDI) (2007), top 20 countries

Country Social Watch GEI ranking UNDP GEM ranking UNDP GDI ranking
Sweden 1 2 5
Finland 2 6 11
Rwanda 3 N/R 119
Norway 4 1 1
Germany 5 9 21
Barbados 6 N/R N/R
Denmark 7 4 4
Iceland 8 3 3
New Zealand 9 13 13
Netherlands 10 7 7
Lithuania 11 25 25
Spain 12 15 15
Australia 13 8 8
Philippines 14 45 45
Latvia 15 27 27
Bahamas 16 N/R N/R
Canada 17 11 7
Colombia 18 51 56
Moldova 19 44 85
United Kingdom 20 16 16

The effects of the difference in approach between the Social Watch and UNDP indexes are illus-
trated by the case of Rwanda, which shows the highest disparity in rankings — it ranks third on the 
GEI and 119th on the GDI (with insufficient data for ranking in the GEM). Barbados ranked high on 
the GEI, but was unranked in the UNDP indexes. Philippines, too, ranked substantially higher in 
the GEI index than in the UNDP ratings (14th vs. 45th), probably as a result of the GDP effect. Other 
countries that showed drastically different rankings in the indexes were Colombia (18 on GEI, 51 
and 56 on GDI/GEM) and Moldova (19 on GEI, 44 and 85 on GDI/GEM).
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World Economic Forum Gender Gap Index (GGI) 
The 2006 World Economic Forum’s GGI has become increasingly global — covering 115 countries, 
a major increase over the prior year’s index (Hausmann et al. 2006). An attempt to address the 
inequality issue, the WEF index looks at gaps in access to resources and opportunities between 
men and women rather than levels of available resources and opportunities.

The index uses the following categories: (a) economic participation and opportunity, (b) educa-
tional attainment, (c) health and survival and (d) political empowerment. Together these categories 
cover essentially the same topics as the GDI and the GEM, using many of the same indicators but 
arranging them differently. Despite its emphasis on gaps rather than on levels of national develop-
ment, such as in the GDI and the GEM, the GEI finds a positive correlation between gender equal-
ity and a country’s development.

Befitting the nature of WEF, the Gender Gap Index is presented exclusively in economic terms: 
economic factors (such as efficiency) are seen as the primary determinants of the status of wom-
en. Gender equity is assessed overall in terms of equal access to jobs and education. 

The GGI has constructed data for two indicators: the number of years that a female has served as 
head of state and the degree of wage equality between men and women. The former is probably 
their most contestable variable. Sri Lanka has a high ranking on gender equality largely because 
of a long-serving female head of state despite evidence of threat to human rights in the country. 
The Asian Human Rights Committee has called attention to deterioration of the rules of law in Sri 
Lanka, as well as a decreasing security situation and lack of monitoring of human rights abuses. 
The disempowering effect on the lives of both women and men of this situation should affect a 
country’s ranking (AHRC 2007). The use of the WEF Executive Opinion Survey to establish wage 
equality between men and women is also questionable, in that many executives would be unlikely 
to admit the existence of gender wage gaps in their firms.

An interesting aspect of this index, shared with some other recently developed indexes, is its 
measurement of discrepancies in the ratio of male-to-female births and the inequitable treatment 
of women resulting in higher female than male mortality. While numbers of women relative to 
men are increasing in many countries, these numbers are decreasing in India and China among 
other Asian nations. Without including adverse sex ratios, societies with poor sex ratios maintain 
relatively high rankings on the gender equality indexes despite the evidence of negative attitudes 
towards girl children (Varkey and Gupra 2005). 

While the GGI claims to measure gender equality, it actually measures economic efficiency and 
does not sufficiently emphasize access to resources and opportunities. Its indicators on women’s 
empowerment measure only a tiny fraction of women’s participation in public decision-making 
and have very little to say about the status or opportunities of the vast majority of women in the 
country. 

Despite the advances of the GEI and GGI in comparison to the GDI and GEM, these indexes do 
not include any measures of informal, unpaid and productive work or time use which are all impor-
tant aspects of women’s economic participation and should be incorporated in knowledge society 
metrics.
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OECD Gender, Institutions and Development (GID) Data Base
Along with the Social Watch GEI, the OECD Data Base is an attempt to measure the sociocultural 
factors that affect women’s status and participation in social, political and economic life, but are dif-
ficult to quantify with any precision. The OECD position is similar to that of Social Watch — wealth 
is not a guarantee of gender equality, and women’s empowerment and cultural change are neces-
sary elements to its achievement.

The OECD Gender, Institutions and Development Data Base covers 162 countries, using 50 sepa-
rate indicators (OECD 2007). Many of the statistics come from international databases or other 
indexes (World Bank GenderStats, GDI-GEM, WHO and ILO). Not only does this compilation in-
clude data relating to the gender inequality dimension missing from the UNDP indexes, but it also 
attempts to develop indicators in other missing areas. Its uniqueness lies in its inclusion of socio-
cultural data (which it describes as institutional variables) from largely qualitative sources. The GID 
emphasizes the importance of socio-cultural factors in determining the status of women in contrast 
to the WEF modernization and neoliberal view that gender discrimination will vanish with economic 
development — the “rising waters lift all boats” approach. The GID argument, on the other hand, is 
that one cannot necessarily expect an improvement in the economic role of women as aggregate 
income rises and that, unless explicitly addressed, cultural and traditional practices and patriarchal 
institutions will prevent gender equality even in the presence of strong of economic growth.

In order to measure the level of discrimination against women at the country level, the database 
has developed a system to code quantitatively a large volume of qualitative information on cultural 
and traditional practices. This is a very important addition to gender and development statistics 
because it incorporates gender discrimination, a variable not addressed in most indexes and a 
crucial element in moving towards a socially inclusive knowledge society based on the full partici-
pation of women.

The GDI index also differentiates between input (social institutions and the underlying reasons for 
discrimination) and outcome variables (participation of women in the labour force and the extent to 
which women suffer discrimination in the labour force) where paid labour force participation outside 
the home is the major output variable. The OECD constructed this indicator using ILO and UNSD 
data on female share of the paid non-agricultural labour force, supplemented by the percentage 
of women in professional and technical positions and percentage of women among administrative 
workers and managers plus the difference between men’s and women’s wage levels. 

The variables comprising the social institutions indicators are:

• Family code (marriage age, unilateral marriage repudiation, equal parent authority, preva-
lence of polygamy)

• Physical integrity (female genital mutilation, laws on violence against women)

• Civil liberties (women’s freedom to leave the house, need to wear a veil in public, represen-
tation in parliaments)

• Ownership rights (access to bank loans, right to acquire and own land and other 
property)

• Education, health and birth control. 
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One conclusion that can be drawn from the database is that improvements in women’s status are 
associated with higher rates of female labour force participation. For example, higher values on 
discrimination in social institutions correlate with lower rates of women’s participation in the labour 
market (Jutting et al. 2006). In statistical terms, the conclusion is warranted that the relationship be-
tween social discrimination and women’s economic participation is more robust than that between 
women’s participation and a country’s level of economic development. 

It should be emphasized that the GID is a database and not an index, although an index could 
probably be constructed from it. The OECD does not announce the winners and losers in its meas-
urements (Jutting et al. 2006). 

2.6.2 Regional gender equality indexes and indicator sets
African Gender and Development Index
A regional entry into the composite gender index field, the United Nations Economic Commission 
for Africa African Gender and Development Index (AGDI) makes a number of advances over other 
indexes. While Africa-specific, it adopts principles that may be useful in global gender indexes and, 
uniquely of all the indexes, includes a measurement of women’s access to technology, especially 
to ICTs. Developed for the 2005 Review of the Beijing Platform of Action (BPA), AGDI has two 
major aims:

• To measure the impact of government policies on the advancement of women in Africa

• To measure disparities between men and women in capacities, opportunities and power. 

The index is comprised of two parts — a quantitative Gender Status Index (GSI) measuring gen-
der inequalities and a qualitative African Women’s Progress Scoreboard (AWPS) that measures 
progress in women’s empowerment and advancement. The influence of Sen and women’s empow-
erment is evident in the GSI, whose basic components are capabilities (social power), opportuni-
ties (economic power) and agency and the ability to influence decision-making (political power). 
The components are comprised as follows:

•	 Social	power (capabilities) looks at education and health.

•	 Economic	power	(opportunities) includes income, time use or employment and access 
to resources. While wages in formal sector employment and agriculture are included, the 
index also includes an indicator on wages in the informal economy. Income indicators 
include dimensions not seen in other indexes such as income from informal enterprises, 
small agricultural household enterprises, remittances and inter-household transfers. The 
GSI measurement of time use, as in UNDP’s measure (as shown in Chart 2.11 supra), in-
cludes time spent in market and non-market activities but goes further to cover domestic, 
care and volunteer activities, reflecting women’s unpaid domestic and community work. 
Another unique aspect of the GSI is the inclusion of measures of ownership of land and 
houses.

•	 Political	power (agency, the ability to influence decision-making). Here the components 
are focused on the public sector — using the standard indicators of female members of 
parliaments and cabinet ministers — and civil society. This is an important correction to 
the UNDP GDI, which was criticized for reliance on indicators of national government 
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positions rather than on measures derived from both the civil society and lower levels 
of political decision-making. GSI uses an indicator of senior positions in political parties, 
trade unions, employees’ associations and professional syndicates, heads and managers 
of NGOs and heads of community-based associations or unions. 

The GSI is not tied to GDP or levels of development, but rather attempts to measure the internal 
gender gap within countries. It assesses whether women in a given country have the same oppor-
tunities as men to earn an income, the same access to resources, education, a healthy life and the 
same opportunity to achieve positions of power in public and private sectors and in civil society. 

The qualitative part of the AGDI index, AWPS shows a strong relationship between policy imple-
mentation and improvements in the situation of women. Among the findings from the trial tests of 
the index was that when a country scored highly on specific issues in the AWPS, the gap between 
men and women in that country narrowed in the Gender Status Index. 

AWPS attempts to measure governments’ performance on issues internationally accepted as im-
portant for women’s progress, including compliance with international and African-specific stand-
ards and conventions in women’s rights (with a focus on the Convention on the Elimination of 
all forms of Discrimination Against Women and the Women’s Protocol of the African Charter of 
Human and People’s Rights), as well as in social, economic and political areas. The social domain 
is particularly interesting because one of its categories is violence against women — an area that 
has been missing from nearly all cross-country indexes — including domestic abuse, rape, sexual 
harassment and traffic in women. 

AGDI is the only gender equality measurement tool among those surveyed that includes an in-
dicator on access to technology. Built on the awareness of the importance of ICTs for African 
development, this indicator measures women’s access to technology in general, including ICT. It 
assesses whether governments have adopted a policy document that ensures women’s access to 
technology, and to what extent these proposals are being implemented. It should be noted that a 
measure based on men’s and women’s comparative access to ICTs was among the indicators that 
were seriously considered for inclusion but not used because of the need to limit the number of 
indicators incorporated (ECA 2004).

The drawback of this index is that it is not operational. Trial results have not been published since 
2002/2003. Its realization will be dependent on negotiated agreements with African countries to 
collect and transmit the data. 

Economic Commission for Latin America and the Caribbean (ECLAC) Gender indicators 
for follow-up and evaluation of the Regional Programme of Action for the Women of Latin 
America and the Caribbean, 1995-2001, and the Beijing Platform for Action
The ECLAC indicators are neither an index nor a database. Rather, they are a set of indicators 
meant to guide countries in monitoring and evaluating their compliance with global and regional 
agreements on women’s status and rights. The indicators were sent to governments to prepare 
their responses on national follow-up to the Beijing Platform for Action for the Beijing+10 confer-
ence (ECLAC 1999). The indicators were chosen in accord with the principle of readily available 
data. However, it should be noted that while many of these statistics are regularly available, the 
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relevant offices do not necessarily collect them. Further initiatives are needed to secure their avail-
ability. ECLAC hopes that the countries will undertake annual surveys to collect the necessary 
information.

These measures follow the twelve BPA areas of critical concern. From the 60-odd indicators cho-
sen it is useful to note the areas of particular interest to a gender-equitable, inclusive knowledge 
society. Table 2.9 shows a selection of these variables — particularly those that are not identified 
in most of the other indexes examined above — along with a description of the particular indicator, 
likely sources of data and their relevance to a gender-equitable knowledge society.

Table 2.9  ECLAC indicators useful for measuring potential and participation of women 
in the knowledge society

Critical areas 
for women and 
development from 
Beijing Platform for 
Action (1995)

Indicator Description Possible sources Relevance to the 
knowledge society 
(KS)

Women and Poverty Business ownership by 
sex

Percentage of women 
employers in three sizes of 
business

Employment surveys Entrepreneurship is an 
entry route to KS.

Violence Against 
Women

Legal sanctions for 
violence against women

List of laws prescribing 
legal action against 
domestic violence, rape, 
sexual harassment, sex 
trade

Request information from 
government offices in 
charge of gender affairs. 

Living in fear of violence 
is not conducive to the 
development of human 
capacities.

Women and the Economy

Women’s self 
employment

State budget allocations 
intended to benefit women 
in the unstructured sector

Budget allocations for the 
benefit of women in the 
sector 

National budget and 
household surveys, 
ministries of women’s 
affairs and finance.

SME and SMME 
development is a crucial 
factor in the building of 
a KS.

Access to credit Average amount of credit 
granted to female owners 
of small enterprises 
compared to male owners 

Lending institutions, 
specific surveys.

Credit is essential to 
establishment of women-
headed enterprises.

Job training, retraining, 
counselling and 
placement services 

Differentiated access to 
training

Proportion of female wage 
earners trained within 
companies compared to 
males

Household surveys, 
training surveys, surveys 
of companies.

An important aspect of 
building women’s skills for 
participation in the KS.

Affordable support 
services

Rights to childcare State the terms of national 
rules on the rights of 
working women to 
childcare at no additional 
cost to them

Law reports, ministries of 
labour.

Sharing domestic duties, 
attention to women’s 
reproductive role is 
necessary to ensure 
women’s economic role 
but state-assured childcare 
is unlikely to exist in poor 
countries.
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Critical areas 
for women and 
development from 
Beijing Platform for 
Action (1995)

Indicator Description Possible sources Relevance to the 
knowledge society 
(KS)

Women’s work Differential indicator of 
total workload

Hours spent by men on all 
work minus hours spent 
by women, in households 
where both partners are 
present

Time-use surveys The time available for 
non-domestic work 
affects women’s KS 
participation.

Division of labour by sex Percentage of men’s total 
working time spent on 
domestic and household 
work minus percentage of 
women’s total working time 
spent on same

Time-use surveys Of great importance to the 
participation of women in 
the KS is the realization 
that women’s work time is 
not infinitely inelastic.

Policy integration of 
gender in policies 
relating to all spheres 
of society

Degree to which inter-
ministerial relations 
in policy areas with a 
gender perspective are 
institutionalized

Percentage of ministries 
that have agreements with 
the body responsible for 
gender affairs

Response from 
government agencies in 
charge of overseeing and 
managing gender affairs

Determines the extent 
to which gender 
issues are included 
in the mainstream 
development issue of 
the knowledge society. 

Source: Columns 1-4 derive from “Summary of Proposed Indicators,” ECLAC (1999). Column 5 is the authors’ commentary.

2.6.3 What about ICTs in gender equality measures? 

With the exception of the ECA AGDI, the major gender indexes do not include ICTs. References 
to information technology — or any form of technology for that matter — are notably absent from 
any other of the gender status indexes and databases examined here, although many suggested 
measures refer to other related aspects of the knowledge society. Interest in statistics on ICTs and 
gender equality tends to be associated largely with the Millennium Development Goals, especially 
in the context of finding ways that ICTs can be used to achieve the MDGs.6

UN ICT Task Force Matrix
The UN ICT Task Force (2003) proposed the construction of a set of ICT indicators for gender 
equality. These could also serve as measures of gender equality in ICTs. The Task Force called for 
cross-country surveys to provide the currently unavailable data. The proposed UN ICTTF indica-
tors are:

• Women as a % of Internet users

• The number of female information technology workers — the indicator of female technical 
workers as a % of total workers has been proposed as a proxy

• Women as a % of tertiary level students in science and engineering

• ICT literacy rates among girls 

• Number of programmes or hours of radio broadcasts targeted at girls schooling and voca-
tional training. 

6  Work on this topic also includes Hafkin 2006, 2003a, 2003b. 
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The proposed measure on ICT literacy among girls would be a very useful indicator of women’s 
participation and access to ICT resources, but the statistic remains ill defined and is unavailable 
for many countries of the world. In the general literacy questionnaire sent to national statistical of-
fices since 2005, the UNESCO Institute of Statistics (UIS) includes ICT literacy in the definition of 
literacy used in its surveys. UIS hopes that countries will supply data on this aspect and that the 
data will be disaggregated by sex. The proposed indicator on radio programmes targeted at girls’ 
schooling seems too broad to be used as a proxy for girls’ access to ICT training in schools. The 
indicator on programmes targeted at girls’ schooling also seems too vague to measure gender 
equality in ICT because the programmes could simply consist of general encouragement for girls’ 
education or be focus on traditional areas of study.

ICT and Human Development: Towards Building a Composite Index for Asia
This UNDP document constructs an index for measuring countries’ success in targeting specific 
social sectors and vulnerable groups in ICT for development (ICT4D) in an examination of the rela-
tionship between ICTs and gender equality. It points out that indicators of gender equality (literacy, 
primary school enrolment) were weakly correlated with indicators of ICT in European and Asian 
countries during the 1990s, while in Africa the relationship was strong during the same period 
(UNDP 2004). 

The following set of ICT indicators for gender equality are proposed: 

• Women’s ICT access and usage

• ICT literacy among girls

• Percentage of female information technology workers among female technical workers

• Sensitivity of ICT policy to gender issues 

• Role of women in ICT policymaking

• Initiatives to bring about women’s advancement through more widespread use of ICT.

Sensitivity of ICT policy to gender issues is an important indicator, and data could be collected 
relatively easily by surveying national ICT policies to see whether and to what degree they exhibit 
a meaningful understanding of and concern for gender issues. An initiative of this sort has been 
proposed by WomensHub, a Philippines NGO, to develop indicators of gender and ICT policy 
addressed to an assessment of gender equity issues in technology, skills, content and decision-
making as a means to evaluate government ICT policies and programmes (WomensHub 2002). 
The role of women in ICT policymaking would also be a useful and relevant measure of progress 
in this realm, such as was used in the 2004-2005 Regentic surveys of gender and ICTs in six West 
African countries in 2004-5 (Mottin-Sylla 2005). 

It would be difficult to evaluate initiatives to bring about women’s advancement through the use of 
ICT at the national level in general terms, since there are few national-level sources that detail all 
the on-going or completed ICT projects in a country. It is more easily quantifiable at the level of 
project donors or sponsors whose ICT projects could be assessed for inclusion of gender issues.
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2.6.4 Conclusion

With one minor exception, none of the major ICT or STI frameworks address gender issues in the 
knowledge society or incorporate sex-disaggregated data and gender indicators. On the other 
hand none of the major gender equality indexes incorporate ICT, S&T or knowledge society is-
sues. Despite some interesting steps forward, such as the Africa Gender Development Index and 
attempts by the UN ICT Task force, there has been no real attention paid either to the challenges of 
measuring women’s participation in the knowledge society or to the social, cultural and economic 
opportunities lost for both women and the larger society due to this failure in failing. 

The next chapter proposes a measurement framework to fill this gap and to provide policy makers 
with an approach to guide information gathering and evidence-based policy development on gen-
der equality in the knowledge society.
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Chapter 3 —  
A Framework on Gender Equality and the 
Knowledge Society
The previous sections reviewed major indexes and data sources on ICT, science, technology and 
innovation and examined their coverage of knowledge society issues. They identified areas and 
indicators where gender data could be included with a small amount of additional investment and 
political will in order to provide a picture of the different situations of men and women. Gender 
equality indexes were also analyzed for their coverage of knowledge society concerns. It was 
found that neither the data sources on ICT and STI nor any of the international gender indexes give 
sufficient coverage to gender dimensions of the knowledge society. 

To attempt to fill that gap, this chapter presents a framework for measuring gender equality and 
the knowledge society. Its structure reflects the requirements of a socially and gender-inclusive 
knowledge society and suggests pertinent indicators, in the expectation that others will join in their 
testing as well as in data collection and analysis.

The framework builds on the preceding gender analysis of ICT and S&T frameworks and the 
knowledge society analysis of gender indexes. While there have been many calls for gender-spe-
cific and sex-disaggregated indicators and data for all the component elements of the knowledge 
society, until now there has been no authoritative attempt to define either the data requirements or 
a general measurement framework combining gender and the knowledge society. 

The availability of such data and indicators is vitally necessary to raise awareness of the issues 
for planners and decision makers. This framework is a tool for finding the answers to these ques-
tions: What are the preconditions for women to become full participants in such a society? What 
resources and access do they need to achieve full participation? Where, when and how rapidly are 
women making progress? How can a country mobilize its full human resource capacity to become 
a knowledge-based society? Through the collection and analysis of sex-disaggregated data in the 
key areas identified in the framework, policy makers and others will be able to arrive at a more 
sophisticated and deeper understanding of these questions. 

To do this, the framework identifies and measures the inputs relating to both constraints and ena-
bling conditions that affect women’s ability to play active roles in the development of national 
knowledge societies, as well as measuring outcomes in terms of women’s actual participation and 
economic contribution. 

3.1 Building a framework

The framework presented here is not meant to be a composite index with assigned weights for 
indicators. That is beyond the task at hand and beyond the limitations of currently available data 
for most countries. Rather it sets out the pillars of a framework that could be used to measure the 
potential and achievements of women in the knowledge society globally. 
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Our aim in proposing this framework is to promote discussion and field assessment of the identified 
indicators in order to refine and define a core list that could be used for cross-country comparison 
and among related countries. Such a core list would form the basis for the development of a gender 
equality and knowledge society index. 

This framework is developed in a context where sufficient sex-disaggregated data are not gener-
ally collected on a systematic basis across countries. Large variations in methods of data collec-
tion between countries make inter-country comparisons difficult; better data tends to be available 
in wealthier countries. Since gender is usually considered as an internal country issue rather than 
a cross-country one, meaningful comparisons are problematic given different levels of develop-
ment (Sciadas 2002). However, the measurement of relative gender gaps within a country can be 
used for cross-country comparisons, while an examination of gender-related distinctions in similar-
level countries in a region can also be extremely useful. Data collection is also complicated by the 
complexity and multiple dimensions of women’s lives and work that are often not well represented 
in data collection categories.

Relevant sex-disaggregated data for the areas identified in this and previous chapters do exist, 
albeit sporadically and in different sectors in different countries. Among the sources are: 

• sex-disaggregated data already collected that is not being used 

• data collected by private organizations that may not be publicly available

• data on women’s activities that formerly were undercounted.7 

Perhaps the greatest difficulty in gathering the necessary data is lack of political will and interest. 
Until countries, the international community, gender and other statisticians are convinced of the 
value of gender statistics on the knowledge society and committed to their collection, the present 
inadequacy of globally comparable data will continue.

The Framework on Gender Equality and the Knowledge Society presented here tries to bring to-
gether gender-sensitive data on key areas in the knowledge society (ICTs, science, technology and 
innovation) with gender indicators of health, economic and social status and other areas. Women’s 
agency is central to gender empowerment in the knowledge society: women will achieve equality if 
they are actors in the process of change in their own lives and communities. This evolving process 
involves the improvement of their political, social, economic and health status and is both an end in 
itself and essential to the achievement of sustainable human development. It includes a having a 
sense of self-worth, the right to make and determine choices, the right to equal access to opportu-
nities and resources, the right to have the power to control their own lives both within and outside 
the home and the ability to influence the direction of social change to create a more just social 
and economic order, locally, nationally and internationally.8 Gender equality and empowerment are 
integrated into this framework because they constitute the base conditions without which women 
cannot successfully participate in the knowledge society.

7 In recent years much progress has been made in correcting the undercounting of women’s economic activities with particular reference 
to unpaid domestic work and work in the informal economy. See in particular WIEGO and ILO (2004).

8  A more detailed discussion of women’s empowerment in the knowledge society appears in Hafkin and Huyer (2006).
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The combination of gender equality and knowledge society indicators allows for analysis of gen-
der equality coupled with the recognition of sex-specific trends within a knowledge-based society 
that may lead to insights on the closing of various knowledge divides. It also makes explicit the 
close relationship between gender equality and the knowledge society in economic and human 
development. 

In constructing this framework, a small number of simple indicators was identified that would be 
relevant to key policy issues, comparable and affordable to collect. The importance of developing 
a framework that could be used and adapted by national statistical offices across a wide variety of 
countries was taken into account (Moser 2007). Framework indicators were drawn from the major 
international gender equity indexes and databases, among which the UNDP GDI/GEM, OECD 
Gender, Institutions and Development Data Base, ECLAC Gender Indicators and the ECA African 
Gender and Development Index (AFDI) were the most useful and relevant. Among indexes relating 
to information and knowledge societies, the ORBICOM-ITU ICT Opportunity Index and the WEF 
Global Competitiveness Index were the primary sources for indicators relating to issues of the 
information society, and to the advance of science, technology and innovation.

3.2 Outlining the Framework on Gender Equality and the Knowledge 
Society

The framework (see Figure 3.1) is organized into two categories of indicators — input and outcome. 
Input indicators enumerate the base conditions affecting the ability of women to participate in the 
knowledge society. In the framework input indicators are organized into seven main dimensions: 
health status; social status; economic status; access to resources; women’s agency; opportunity 
and capability; and enabling policies. Outcome indicators, which measure the degree of women’s 
participation in the knowledge society, comprise knowledge society decision-making; participa-
tion in the knowledge economy; participation in science, technology and innovation systems; and 
lifelong learning.

Figure 3.1 Framework on Gender Equality and the Knowledge Society

Inputs —Women’s status, 
capacities and opportunities

Outcomes — Participation of women in 
the knowledge society (KS)

Health Status
↓ → Women in KS Decision-making
Social Status ↓
↓ → Women in the Knowledge Economy
Economic Status ↓
↓ → Women in Science, Technology and Innovation 

Systems
Access to resources ↓
↓ → Women and Lifelong Learning
Women’s Agency
↓ →
Opportunity and Capability
↓ →
Enabling Policy

→
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3.2.1 Women in the knowledge society: input indicators

The input indicators cover the following areas (see Table 3.1): 

•	 Health	status. Without good health and wellbeing, educated, creative, skilled women will 
not be able to participate effectively in the knowledge society. Health status also reflects 
women’s status in society: malnutrition, life expectancy and disease rates are all condi-
tioned by social as well as physiological factors. 

 Female healthy life expectancy is the most basic indicator of women’s lifelong health and 
social status. A long life does not necessarily mean a healthy life, particularly in develop-
ing countries with high rates of infectious disease. Comparative prevalence rates of major 
infectious diseases such as malaria, tuberculosis and HIV/AIDS provide important supple-
mental information on the health status of women and men. Cultural practices may impair 
women’s ability to be equal members of society in their effects on women’s long-term 
health. The measure of physical integrity — in particular the prevalence of female genital 
mutilation (FGM) — is an important indicator for women’s equality. Given the relationship 
of FGM to fistula,9 we expect that women from countries with a high rate of FGM would 
have a very difficult time staying in school or the labour force. 

•	 Social	status.	Social status indicators provide a way to assess social contexts, norms 
and practices, as well as to measure equity in social institutions. Furthermore, they can 
identify cultural and traditional practices that constrain or enable women’s participation in 
social and economic development. The composite indicator on equity and discrimination 
in social institutions is taken from the OECD Gender, Institutions and Development Data 
Base because gender inequities have a clear economic impact, preventing women from 
being full participants in the knowledge society as well as in economic and social life more 
generally. Sex ratio at birth indicates whether fewer girls are born than boys as a result 
of female foeticide or other practices,10 and is an important indicator of a cultural attitude 
discriminating against girls and women. 

 Another basic condition for a nation’s entry into the knowledge society is the provision of a 
safe and secure social environment that is free from domestic and other forms of violence 
against women both inside and outside the household. This relates to national crime rates, 
as well as crimes that tend to be women- and child-focused, such as rape and sexual 
abuse. 

 Virtually everywhere in the world women work longer hours on domestic and labour force 
activities than men; the indicator on women’s time use/workload is included as a means of 
assessing its correlation with knowledge society activity. Does a heavy workload prevent 
women from becoming an integral part of a knowledge society or is it something that they 
just take for granted and overcome? Does it influence their ability to generate new income-
generating activities, to gain access to education and/or to participate at higher levels of 
the technical and professional workforce?

9  Fistula is an abnormal duct or passage resulting from injury, disease, or a congenital disorder that connects an abscess and often 
results in incontinence. Female genital mutilation frequently causes fistulas.

10 Other factors affecting birth ratios of boys and girls include older fathers, stress, environmental toxins and lower maternal weight 
(Matthews and Hamilton 2005).



C
hapter 3 —

 A Fram
ew

ork on G
ender Equality and the K

now
ledge Society 

81

•	 Economic	status.	 In the belief that women are more likely to become part of a knowl-
edge society if they have the full opportunity to become economically active members of 
society, the basic measure of women’s economic status is female labour force participa-
tion — women as a percentage of the country’s economically active population. Another 
indicator of economic status is a comparative measure of men’s and women’s wages in 
order to show disparities in income. In order to take complete account of women’s eco-
nomically productive work, the indicator measuring females by category of workers, com-
prising self-employed, salaried and family workers, is included. Not all countries include 
women’s informal economy work in data collected in this category, although since the 
Beijing 1995 World Conference on Women there has been an international consensus on 
the importance of gathering these data. Among the constraints to women’s full participa-
tion in the knowledge society is representation at the lowest income levels; women in this 
category are the least likely to have opportunities to escape poverty. All of these economic 
issues condition women’s life opportunities and their ability to participate in the knowledge 
society. 

•	 Access	to	resources.	A broad range of resources is required to facilitate participation in 
the knowledge society for both women and men. The indicators identified for this dimen-
sion include women’s level of access to resources, as well as disparities between women 
and men in this regard. The issue of access includes ownership rights to land and other 
property, access to credit and capital, access to information and communications technol-
ogy (particularly to Internet and cell phones — technologies on which most data are avail-
able), transportation access and access to electricity, which is often a major challenge in 
rural areas of developing countries.11 The indicator on women’s earned income from the 
economic status category is also useful to reveal whether women have resources from 
their own-account labour that might be put into savings or capital. Women will be better 
placed to leverage capital and other resources and become innovative entrepreneurs, take 
advantage of opportunities and act autonomously if they have the right to own property 
and the ability to access credit. 

 Although measured by only one indicator, women’s access to ICTs is the sine qua non re-
quirement for entering a knowledge society. ICTs represent a revolution in the instruments 
of a modern society, bringing access to enormous amounts of information and knowledge 
quite literally to one’s fingertips (and the resulting capacity to participate in increasingly 
knowledge-based economies) and providing access to education from a distance. ICTs 
also contribute to the generation and distribution of knowledge for social development in 
providing information on health, agriculture and markets, facilitating communication be-
tween governments and citizens and supporting increased dialogue among many different 
social, cultural and political groups. 

•	 Agency.	Measuring the extent of women’s agency is critical to assessing their participa-
tion in the knowledge society. It will show the ability of women to exercise choice and act 
autonomously in their personal and professional lives (which are inter-related) as well as 
to take advantage of opportunities to improve their situation. The purpose of the indica-
tors in this dimension is to identify women’s independent actions — women as agents — 
measured by their participation in civil and political society and in the process of social 
decision-making. The percentages of women holding seats in parliaments and of women 

11 Since women make up the majority of rural populations in most of sub-Saharan Africa, South East Asia and Latin America (UNIFEM 
2000) this is a gender issue/indicator.
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ministers are standard indicators of women’s political empowerment. While these remain 
important measures on which data is available globally, an indicator on women in leader-
ship positions at local and regional levels as well as within institutions is included to cover 
a broader spectrum of women’s empowerment. As agency measures women’s capacity to 
act autonomously, an indicator of contraceptive use captures women’s abilities to control 
their own bodies. Access to reproductive services and reproductive choice are important 
indicators not only of women’s ability to participate in the labour force but also of their abil-
ity to make choices about their roles and contributions both in the household and across 
society. 

•	 Opportunity	and	capability.	The dimension of opportunity and capability looks at skills, 
advantages and options available to women. Do women have the same opportunities as 
men to become literate? What are girls’ and boys’ chances of enrolling and remaining in 
school at primary, secondary and tertiary levels? Since in many countries and regions 
girls’ enrolment rates are higher than boys’, this is an example of how gender indicators 
can provide important information on both male and female social trends and concerns. 
What are men’s and women’s chances of continuing to learn throughout life? Comparative 
adult literacy rates and net primary, secondary and tertiary enrolments are standard meas-
ures of gender equality in education that are used by the UNDP and the MDG indicators, 
among many others. The indicator of availability of on-the-job, staff and specialized train-
ing for women and men covers the dimension of lifelong learning, an important avenue for 
the maintenance of a knowledge society. Distance learning opportunities and e-learning 
rates are also gender indicators, as they provide chances for women who may not be able 
physically to attend school at higher levels for reasons including lack of mobility, family 
obligations and cost.12 Distance learning and other avenues to adult education are relevant 
means by which to assess the ability of women to take advantage of learning opportunities 
throughout their lives.

•	 Enabling	policy.	All the above factors are conditioned by government policy. The pres-
ence of enabling policies and their implementation, including the presence of national 
legislation to reinforce international conventions, is crucial in facilitating women’s participa-
tion in the knowledge society. Among the dimensions to be measured are the inclusion of 
gender issues in key knowledge society areas of science and technology, ICTs, labour and 
education. Consideration of gender issues in government policy can facilitate the use of 
women’s knowledge and the flourishing of their innovative and entrepreneurial capabilities 
in these sectors.

In addition to the inclusion of gender issues in knowledge society areas, it is important to examine 
the existence of gender-specific policies that cover vital inputs for women’s participation in the 
knowledge society, including childcare, flexible work hours, transportation and other gender-spe-
cific policies to enable women to leave the home and enter the workforce. A country’s accession 
to the Convention on the Elimination of all Forms of Discrimination Against Women (CEDAW) is 
another important indicator that signals the existence of legislation ensuring women equal access, 
opportunity and freedom from discrimination in all areas of life. 

12  See Huyer 2006 and Huyer et al. 2005.
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In order to cover the situation of women in the informal economy, we look at state budget alloca-
tions to benefit women in the informal economy. The existence of arrangements to institutionalize 
inter-ministerial relations on gender will determine the degree or progress of gender mainstream-
ing in government policies and services (or the degree to which gender analysis is integrated into 
the implementation of policy and programming).

Table 3.1 illustrates the topic areas for input indicators and summarizes the comments thereon.

Table 3.1 Knowledge society inputs: women’s status, capacities and opportunities

Dimension Indicator topic area Comment

Health status Female healthy life expectancy Good health is a prerequisite for the development of 
educated, creative, skilled women participating in the 
knowledge society.

Prevalence of rates of malaria, tuberculosis and HIV/AIDS 
(M/W)

A long life in and of itself does not necessarily mean 
a healthy life, particularly in developing countries with 
high rates of infectious disease. This indicator measures 
comparative rates of men and women having these 
diseases.

Physical integrity (FGM) Health is also affected by cultural practices such as 
female genital mutilation that may impair women’s ability 
to be equal members of society.

Social status Equity/discrimination in social institutions Measures equity in social institutions and cultural/
traditional practices that impact women’s participation in 
social and economic development; includes family code 
and civil liberties (based on OECD GID database).

Sex ratio at birth Fewer females than males at birth may signal female 
foeticide; this is an indicator of a society with deep 
underlying discrimination against women.

Prevalence of violence against women A qualitative indicator — to be based on surveys of 
women. An increasing number of countries now have 
some data on violence against women.

Time use/workload Includes women’s multiple productive, reproductive 
and community roles; data are becoming increasingly 
available on this indicator.

Economic status Women as % of economically active population Women are more likely to be active in the knowledge 
society if they are in the economically active population.

Earned income ratios (M/W) To identify disparities between men and women in income 
and economic discrimination.

Females by category of workers (self-employed, salaried, 
family workers)

To capture women’s unpaid as well as paid economically 
productive labour.

Shares of women in poorest quintile To measure % of women without a decent standard of 
living.
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Dimension Indicator topic area Comment

Access to resources Ownership rights to land, houses and other property These two measures indicate whether women have the 
ability to own property and access credit which would 
better enable them to become entrepreneurs, taking 
advantage of economic opportunities and acting more 
autonomously.

Women’s access to credit, loans, venture capital

Percent of women using Internet and cell phones. Access to a cell phone or a computer, along with ICT 
literacy, is a basic prerequisite for women to enter the 
knowledge society.

Use by women of railroads and other transportation 
infrastructure

Access to transport and electricity is key to women’s 
participation in the knowledge society. National household 
surveys could provide these data.

Access of women to electricity, including penetration and 
reliability in rural areas

Women’s Agency Shares of women in lower houses of parliaments These are the classic standard measures of women’s 
empowerment based on widely available data.

Shares of women ministers and sub-ministers

Women in senior positions in political parties, trade unions, 
employers associations, professional organizations, NGOs 
and community-based associations

To measure civil and political empowerment of women 
below the national level.

Contraceptive use To capture women’s abilities to control and make choices 
about their bodies and lives.

Opportunity and 
capability

Men’s/women’s adult literacy rates These are the standard measures of gender equality in 
education used by the MDGs, UNDP and others.

Net primary, secondary and tertiary enrolments, M/W

Availability of on-the-job, staff, specialized training for 
women and men

This complements the standard educational indicators 
above with the addition of measures on access to lifelong 
learning that is key to the knowledge society. This 
indicator is a proxy for women’s access to technical and 
vocational training in the education system and workplace, 
and to lifelong learning, distance learning and adult 
education.

Enabling Policy 
Environment

Inclusion of gender issues in the national knowledge 
society policies on science and technology, ICT, labour 
and education

Consideration of gender issues in these policy areas 
will facilitate the use of women’s knowledge and the 
flourishing of their innovation and entrepreneurship in 
these sectors.

Existence of gender-specific policies on childcare, equal 
pay, flexible work and transport for women

Gender-specific policies are necessary to secure gender 
equality in the knowledge society in view of the multiple 
roles of women and gender discrimination.

Country is signatory to CEDAW Government compliance with international standards 
and conventions on women’s rights and violence against 
women.

State budget allocations to benefit women in the 
unstructured economic sector

Gender budgets indicate the existence of government 
programmes and or support for women in the informal 
economy.

Institutionalization of inter-ministerial relations on gender An indicator on the extent of gender mainstreaming in the 
national government; requires survey data collection.
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3.2.2 Women’s participation in the knowledge society: outcome indicators

Outcome indicators cover the following topics (see Table 3.2):

•	 Women	in	decision-making	in	the	knowledge	society.	The ability of women to partici-
pate in governing the knowledge society is a key equality indicator. It is measured here in 
terms of women’s representation in key decision-making positions, such as in the percent-
age of women legislators, senior officials and managers in relevant government depart-
ments and by the share of businesses with 35 percent or more women in decision-making 
positions.

•	 Women	in	the	knowledge	economy. The share of women in professional and techni-
cal as well as in administrative and managerial positions indicates the status or profile of 
women in the knowledge economy. The level of women’s employment in key knowledge 
society areas is measured by looking at employment by economic activity (occupation 
and status). An important measure of movement toward the achievement of a knowledge 
economy is the presence of women with high levels of computer skills as well as of women 
working in information technology industries.

•	 Women	in	science,	technology	and	innovation	systems.	Perhaps the most important 
pillar of the knowledge society is science, technology and innovation in promoting long-
term economic growth, innovation and research, building the basis for a science-based 
knowledge society and improving infrastructure and the quality of life for all members of 
society. Measurement issues particularly relating to women’s participation in STI include: 
human capacity utilization in the SET sector of research and industry; economic opportu-
nities and status; participation and ownership in the private sector; economic use of and 
benefit from technologies; and participation in both their development and distribution. It 
goes without saying that in order for either men or women to participate meaningfully in the 
knowledge society the necessary infrastructure must exist. 

 To measure women’s achievement in this area we include an indicator on the share of 
women studying science and engineering at tertiary level. An integral aspect of encourag-
ing women’s participation in the knowledge society involves the number of women enrolled 
in SET education and entering careers in related fields. Success in encouraging women 
to continue along career paths in science, technology and innovation is assessed through 
measurements of the percentage of women researchers, of women scientists and engi-
neers and comparative rates and trends in men and women’s scientific publications. 

 Statistics of the brain drain affect the patterns and rates of growth in both developing and 
developed countries (as discussed in section 2.5). Understanding national gender trends 
in this area could provide policy makers with valuable information on which sectors of 
society may provide a better return on public investment to encourage women and men to 
enter and remain in these fields. 

 The number of women-led enterprises in sector value chains in the global economy is 
another likely indicator of women’s participation in the knowledge society, as well as of 
whether women-run SMEs are reflected in participation rates of indigenous businesses in 
the international economy. The indicator of women’s early stage entrepreneurial activity, 
developed by the Global Entrepreneurship Monitor, is likely to be useful as a means to iden-
tify young businesses in knowledge society areas. Studies from Japan have shown that 
women’s new home-based businesses are overwhelmingly knowledge-based. Women-
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owned and run businesses are also a multiplier of women’s employment in the knowledge 
economy, as women-enterprises tend to hire more women than other businesses (Allen et 
al. 2007).

•	 Women	and	lifelong	learning.	The indicators on women and lifelong learning are impor-
tant measures of a socially inclusive knowledge society based on open learning communi-
ties built with the support of ICT. Such centres promote community development, locally 
relevant information content and lifelong learning. A significant women’s presence in these 
activities will be a vital outcome measure of an equitable knowledge-based society. 

Table 3.2 summarizes the outcome indicator topics and the importance of each.

Table 3.2 Knowledge society outcomes: participation of women

Dimension Indicator topic area Comment

Women in 
knowledge society 
decision-making

Shares of women as legislators, senior officials and 
managers

Indicates women’s empowerment in the knowledge 
society in terms of representation at high decision-
making levels of key knowledge society sectors.

Share of businesses with 35% or more women in 
decision-making positions

See above. An indicator pioneered by the EU.

Women in 
knowledge economy

Shares of women in professional and technical positions Documents women knowledge workers. 

Shares of women in administrative and managerial 
positions

Documents women’s participation in KS economic 
activity more generally. 

Employment by economic activity (occupation and status) 
in agriculture, industry and services in KS areas

Identifies key KS areas and levels where women 
are working.

Women with high-level computer skills A high level of computer skills correlates highly with 
knowledge work.

Shares of women among information technology workers Measures women’s employment in the high tech 
sector.

Women in S&T and 
Innovation Systems

Shares of women studying science and engineering at 
tertiary level

Given the leaky pipeline for women in science and 
technology studies, reaching tertiary-level studies is 
a KS outcome.

Shares of women scientists and engineers These indicators show women’s utilization of and 
contribution to the development of knowledge at the 
highest levels.Shares of women researchers

Comparative rates and trends of publication, M/W

Gender trends in brain drain in highly skilled fields Understanding national gender trends in this area 
can provide policy makers with information on 
which sectors of society may provide return on 
investments.

Number and percentage of women-run enterprises in 
sector value chains

Globally oriented women-led businesses are likely 
to be innovative.

Women’s share of early stage entrepreneurial activity. Young businesses are most likely to be in 
knowledge society areas; as women-led 
businesses, they also have the multiplier effect of 
likelihood of employing more women.

Women and lifelong 
learning

Women as users of (village) knowledge centres. These indicators capture the socially inclusive 
knowledge society on the Indian model aimed at 
building open learning communities with the support 
of ICT and based on locally relevant content.

Women as managers of (village) knowledge centres.
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3.3 The way forward

This framework is intended to serve as the basis for trial studies at the country level in order to test 
its validity and to analyze relationships among the variables that facilitate or constrain women’s 
ability to enter the knowledge society. 

The starting point in constructing this framework is the concern about the lack of recognition of 
gender dimensions in many crucial areas of economic and social development, primarily because 
there is an absence of adequate data to help us understand points of concern and leverage. The 
framework’s successful application will depend on the increased availability of relevant data. The 
key element in securing the necessary data will be the engendering of national statistical systems 
through the adoption of a systematic approach to gender issues and providing data that addresses 
women’s needs and priorities.

Multi-lateral organizations and partnerships will need to encourage national statistical offices to 
identify and collect gender statistics and indicators. Campaigns to explain the use and significance 
of gender statistics could be useful in this effort. The gender statistics community must raise its 
own awareness of knowledge society issues, especially around the usage, skills and affordability 
of information and communications technologies by both women and men. Equally, gender advo-
cates at the national level need to pressure both policy makers and national statistical agencies 
to take the necessary steps to assure sex-disaggregated data collection and publication in areas 
relevant to the knowledge society. 

The availability of these data and indicators is necessary to help us understand and measure the 
enabling and constraining factors for women and other members of society to participate equally 
in the knowledge society and to implement policies and programming that will produce the most 
effective results to that end. This framework, which aims to structure and compare such data, is 
presented as a tool for policy makers, planners and advocates to achieve these goals.

By highlighting the importance of this work and making suggestions for moving forward we have 
taken the first step. We call on advocates and policy makers to join us in this vital effort to improve 
the lives of all members of the knowledge society of the future. 
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Appendices

Appendix 1 Structure of the World Economic Forum Global Gender Gap Index 2006

Subindex Variable Source

Economic Participation and Opportunity Female labour force participation ILO, Key Indicators of the Labour Market, 2005

Wage equality between men and women WEF Executive Opinion Survey, 2006.

Estimated female earned income UNDP Human Development Report (HDR)

Female legislators, senior officials and 
managers

ILO LABORSTA database

Female professional and technical workers ILO LABORSTA database

Educational Attainment Female literacy rate UNDP HDR; World Bank, World Development 
Indicators

Female net primary level enrolment UNDP, HDR [Author’s note: HDR uses UNESCO 
education statistics]

Female net secondary level enrolment UNDP, HDR

Female Gross tertiary level enrolment UNDP, HDR

Health and Survival Female healthy life expectancy WHO, World Health Statistics online database

Sex ratio at birth WHO, World Health Statistics online database; CIA 
World Factbook, 2006

Political empowerment Women with seats in parliament International Parliamentary Union, 2006

Women at ministerial level UNDP HDR

No. of years female head of state WEF GGI authors’ calculations

Source: Hausmann et al. (2006)
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Appendix 2 Female tertiary graduates in science, engineering, manufacturing and 
construction, 2003-2004 (%)

Country Female tertiary graduates as 
percentage of all graduates in 
science

Female tertiary graduates as 
percentage of all graduates in 
engineering, manufacturing and 
construction

2003 2004 2003 2004

Arab States
Bahrain 73.76 ... 29.41 ...
Iraq ... 50.77 ... 11.27
Jordan ... 46.03 ... 23.83
Lebanon ... 49.37 ... 25.65
Morocco 34.35 34.25 24.78 16.83
Oman ... 58.86 ... 14.39
Palestinian Autonomous Territories 52.83 58.25 33.70 34.97
Qatar 71.05 84.69 - -
Saudi Arabia ... 44.72 ... 7.34
Central and Eastern Europe
Bulgaria 55.91 56.42 38.17 37.23
Croatia 50.13 ... 26.56 ...
Czech Republic 38.74 39.47 24.74 24.18
Estonia 44.59 47.90 40.81 33.14
Hungary 33.21 37.63 24.74 23.69
Latvia 46.82 39.32 29.85 28.24
Lithuania 47.84 43.89 32.24 33.30
Poland 51.04 41.12 23.82 27.57
Romania 64.23 58.84 31.75 32.42
Slovakia 41.19 41.06 30.49 31.61
Slovenia 39.29 39.96 22.41 21.23
The former Yugoslav Rep. of Macedonia 67.91 66.08 29.32 34.80
Turkey 43.79 45.09 25.14 23.18
Central Asia
Armenia ... 46.43 ... 33.98
Georgia 72.24 70.30 29.66 27.35
Kyrgyzstan 64.05 61.69 31.83 29.69
Mongolia 57.34 56.68 49.00 48.81
East Asia and the Pacific
Australia 35.03 ... 22.44 ...
Brunei Darussalam 58.93 47.76 40.28 38.46
Cambodia ... 13.59 ... 1.69
Hong Kong (China), SAR ... 32.80 ... 20.03
Japan 25.55 25.68 12.74 12.84
Lao People’s Democratic Republic 26.47 45.12 8.58 13.08
New Zealand 37.51 38.52 30.51 29.59
Philippines 60.77 ... 32.04 ...
Republic of Korea 42.23 47.02 30.13 25.45

Latin America and the Caribbean
Aruba . . 12.24 18.18
Belize ... 22.22 ... -
Brazil 42.12 ... 30.50 ...
Chile 48.60 32.66 23.35 20.50
El Salvador 48.51 ... 29.90 ...
Guyana ... 43.07 ... 12.87
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Country Female tertiary graduates as 
percentage of all graduates in 
science

Female tertiary graduates as 
percentage of all graduates in 
engineering, manufacturing and 
construction

Honduras 48.44 ... 47.90 ...
Mexico 44.54 ... 27.76 ...
Panama 41.03 56.31 14.45 36.27
Trinidad and Tobago ... 57.91 ... 26.19
Sub-Saharan Africa
Burundi ... 16.22 ... 6.76
Eritrea 13.10 10.90 5.41 2.44
Ethiopia 21.31 22.44 6.33 6.45
Gambia ... 8.51 ... .
Mauritius 54.14 50.55 28.57 23.84
Mozambique ... 25.89 ... 13.33
Namibia 46.43 ... 10.53 ...
South Africa 45.42 ... 23.14 ...
Swaziland ... 43.64 ... 40.00
Uganda ... 26.85 ... 19.28

Source: UNESCO Institute for Statistics, Accessed April 2007








