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INTRODUCING THE HISTORICAL GENDER EQUALITY

INDEX

Selin Dilli, Sarah G. Carmichael, and Auke Rijpma

ABSTRACT

Despite recent progress, women are still disadvantaged by their greater
domestic labor commitments and impaired access to well-paid jobs; and, in
extreme cases, denied the right to live. This has consequences for the well-
being of individuals and economic development. Although tools to evaluate
country performance in gender equality, especially composite indicators, have
been developed since the 1990s, a historical perspective is lacking. This
study introduces a composite index of gender equality covering 129 countries
from 1950 to 2003. This index measures gender equality in four dimensions
(socioeconomic, health, household, and politics). The index shows substantial
progress in gender equality, though there is little evidence that less gender-
equal countries are catching up. Goldin’s “quiet revolution” hypothesis is tested
as an explanation for this observation, but fails to provide a good explanation.
Rather, the long-term institutional and historical characteristics of countries are
the main obstacles to convergence.
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INTRODUCTION

“I do not wish them [women] to have power over men; but over themselves.”
— Mary Wollstonecraft, A Vindication of the Rights of Woman (1792)

In 1792, Mary Wollstonecraft set out her principles for the emancipation
of women: education of girls on the same footing as boys, an end
to prejudice against women, and that women should be evaluated on
their own merits rather than achievements of their partners. The past
200 years has seen marked improvements in these respects, as well as
many that Wollstonecraft could never have foreseen. Women have gained
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far-ranging legal rights, such as near-universal women’s suffrage and
the implementation of legislation in many countries to ensure gender
equal inheritance. Girls around the world have achieved vastly increased
educational attainment both in absolute terms and relative to their male
compatriots, and women everywhere can now expect to outlive men (World
Bank 2011).

However, for all the progress that has been made, the elimination
of discrimination against women has not been achieved. For instance,
globally only 23 percent of parliamentarians are women. One-third of
girls in the developing world are married before age 18, and one in
nine before age 15 (International Center for Research on Women 2014).
The Organisation for Economic Co-operation and Development (OECD;
2015) highlights that gender inequality in access to primary schooling
is an issue in sixty-eight countries. More women have entered the paid
workforce in recent decades; however, they typically work in the informal
sector, characterized by poor earnings and insecurity (OECD 2015). Thus,
from the persistence of gender pay gaps to the 65–110 million women
missing in 2002 due to discriminatory access to medical or dietary resources
throughout their lives (Klasen and Wink 2002), to this day women have not
achieved equality with men in terms of institutional treatment or well-being
outcomes.1

This inequality between men and women is not just intrinsically but
also instrumentally important. Over the past decades, policymakers and
scholars have started to view gender equality as “smart economics.”2

Gender inequality has been shown to play a key role in a wide range of
development outcomes. Improving women’s relative access to resources
and legal standing improves children’s education (Strauss and Thomas
1995; Currie and Moretti 2003), reduces corruption in government (Dollar,
Fisman, and Gatti 2001), and increases economic growth (Klasen and
Lamanna 2009).3

Given the relevance of gender equality for development, numerous
attempts have been made to measure gender inequality on a global scale.
Because gender inequality is a multifaceted concept (Sen 1990), measuring
it is often done using multiple indicators. No single measure can hope
to capture all the dimensions in which gender inequality can occur. For
example, looking at multiple indicators shows that while a country like
China has achieved parity between the sexes in educational attainment,
the ratio of girls to boys indicates a strong son-preference and the related
practice of sex-selective abortion.

To compare the overall performance of countries in achieving gender
equality, a measure is needed that combines these multiple indicators.
Combining data into a composite index brings together different
dimensions into a single standardized value. These sorts of indices give
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insights into overall gender inequality at a national level (World Bank
2014).

The attractions of a composite indicator have resulted in the
development of numerous measures. The first were the United Nations
Development Programme’s (UNDP) Gender-Related Development Index
(GDI) and Gender Empowerment Measure (GEM), introduced in 1995 to
capture the gender dimension of human development. Since then, and in
response to various criticisms of the United Nations’ measures, many more
indices of gender inequality have appeared (Klasen and Schüler 2011).
These include the World Economic Forum’s Global Gender Gap index,
the African Gender Status Index, Social Watch’s Gender Equality Index,
and the Women’s Economic Opportunity Index. Yet all these measures lack
historical coverage. The GDI, which starts in 1995, is the earliest available
composite indicator and was replaced in 2010 by the Gender Inequality
Index (Klasen 2006).4 As a result, there is little work using indices to
explore how gender equality develops over time. This raises questions such
as: How has the status of women relative to men changed? When do shifts
occur, and what can explain them?

A long-term perspective is desirable for multiple reasons. Gender
relations have historical roots and do not change overnight. For instance,
Alberto F. Alesina, Paola Giuliano, and Nathan Nunn (2013) attribute
current-day gender inequalities to traditional agricultural practices and
find that the descendants of immigrants from societies traditionally
practicing plough agriculture have less equal gender norms and lower
female labor force participation today. These deep roots mean that
historical measures are needed to understand how gender inequality is
determined and evaluate progress. Such data are also necessary for testing
more familiar theories on the determinants of gender equality, such as the
role of modernization, institutions, or the presence of a nonlinear relation
between gender equality and development (Boserup 1970; Humphries
1993; Goldin 1995; Eastin and Prakash 2013; Dilli, Rijpma, and Carmichael
2015). It can also help establish the robustness and direction of causality
of the link between women’s empowerment and development (Doepke,
Tertilt, and Voena 2012).

Recent literature on gender equality has begun to provide such a long-
term perspective. For instance, Shawn F. Dorius and Glenn Firebaugh
(2010) describe the global decline in gender inequality in terms of
health, education, political representation, and economic activity from
1960 onward. The 1995 Human Development Report (UNDP 1995) back-
calculates the GDI for 1970 and compares it to 1992. Recent reports
by the World Bank (2011, 2014) also make long-term comparison of
countries’ experiences with regard to achieving gender equality. Our aim is
to contribute to this literature by introducing a composite index, which will
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allow for more systematic analyses of the long-term development of gender
equality.

This paper introduces the Historical Gender Equality Index (HGEI),
capturing various dimensions of gender equality from at least 1950 onward.
To our knowledge, the HGEI is the first composite index to allow for
such long-term global comparisons. Our measure captures gaps between
the genders rather than absolute levels of achievement. The index shows
worldwide progress in gender equality, even those who initially performed
poorly such as countries in the Middle East and North Africa (MENA),
Sub-Saharan Africa, and South Asia. However, while there is progress,
there is little evidence for convergence. The main hurdles are economic
development and institutional arrangements.

IMPORTANCE OF HISTORY IN UNDERSTANDING THE
ROOT CAUSES OF GENDER INEQUALITY

Gender inequalities persist in every part of the world today. However,
the nature and the size of inequalities between men and women are not
universal (Sen 2001). For instance, Scandinavian countries usually rank
high in gender equality indices, whereas countries like Yemen and Jordan
perform poorly.5 The fields in which women face inequality today also
differ between countries. In China and India, gender inequalities are most
obvious in skewed sex ratios resulting from son preference. In terms of
political representation of women in parliament, Bolivia, Rwanda, and
South Africa outrank some of the most affluent societies in the world
(Inter-Parliamentary Union 2015). Without incorporating a long-term
perspective, however, it is hard to determine whether these differences are
new developments or not.

A short-term perspective would miss the gains made by women in terms
of life expectancy since the 1980s, as women now outlive men everywhere
in the world (Carmichael, Dilli, and Rijpma 2014). Similarly, Rwanda,
Bolivia, and Andorra overtook the top performers of 1995 (Scandinavia)
in the representation of women in parliament (Inter-Parliamentary Union
2015). The impact of China’s one-child policy on missing girls can only
be observed if the evolution of sex ratios since before the 1980s is taken
into account (World Bank 2011). Finally, while women could inherit
property only in a few Western European countries at the beginning
of the twentieth century, today gender egalitarian inheritance practices
are the norm throughout the world, except in a number of MENA and
Sub-Saharan African countries.

Another motivation for a historical approach is that it is needed to analyze
the relationship between gender equality and economic development.
Contrary to the more recently developed expectation that industrialization
would increase the living standards of women and promote gender equality
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(Goode 1963), scholars have observed that the Industrial Revolution
created a male breadwinner economy in England (Goldin 1995; Horrell
and Humphries 1995). Claudia Goldin (2006) proposes that the growth
in women’s labor force participation in the United States from 1930–50
was due to the increase in service-sector jobs, which is not observable
without time-series data. For China, Laurel Bossen et al. (2011) show
that as mass-produced textiles replaced domestic production, women’s
confinement to the household was questioned, and with it the practice of
footbinding.

The position of women is also determined by norms and values, which
can be persistent and rooted in long-lasting institutions, rather than
following the development process (Alesina, Giuliano, and Nunn 2013;
World Bank 2014). For instance, a number of scholars have observed
that women in Northwestern Europe entered labor markets in significant
numbers well before the Industrial Revolution, when the region was still
poor by today’s standards (Horrell and Humphries 1995; De Moor and van
Zanden 2010). After controlling for the level of socioeconomic and political
development, Boris Branisa, Stephan Klasen, and Maria Ziegler (2013)
find in a cross-country study that in the period after 2009 discriminatory
social institutions are associated with women’s lower education levels and
higher fertility and child mortality rates. The disadvantages experienced by
women in the MENA have been attributed to cultural and religious customs
and laws concerning marital and inheritance practices (Htun and Weldon
2011). Likewise, polygamy is a persistent family practice in many Sub-
Saharan African countries and is associated with negative health outcomes
such as depression, anxiety, and sexually transmitted infections (STIs; Bove
and Valeggia 2009). Taken together, these examples suggest that practices
disadvantaging women are distinct and longstanding, probably going back
centuries.

INTRODUCING THE HISTORICAL COMPOSITE GENDER
INEQUALITY INDEX

To provide measures and advocacy tools to highlight gender inequality,
many organizations have developed composite indices (an overview can be
found in Tables A1 and A2 in the Supplemental Online Appendix). We
focus our discussion here on the choices made in developing the HGEI.

A. Geske Dijkstra’s four requirements for the construction of a gender
equality index guide our choices in constructing the HGEI: “(1) It should
cover a limited number of indicators, but these indicators together should
cover as many dimensions of gender equality as possible; (2) Data should
be available for many countries; (3) It should be simple to calculate and
to understand; (4) It should allow comparisons between countries but also
over time” (2006: 276).
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We aim to provide a global overview of gender equality in the long run.
Data availability thus plays a role in determining the dimensions included in
the HGEI. As discussed earlier, a large share of the evidence on the drivers
of gender equality is based on recent cross-sectional data. However, due to
the shortcomings of cross-sectional data analysis in causal identification, the
recent literature has increasingly directed its attention to methods such as
experimental design and instrumental variables. While these methods may
outperform the cross-sectional approach, they face issues such as external
validity and exclusion restrictions. Therefore, long-term panel data can
help in establishing the robustness and direction of causality of the link
between gender equality and development (Doepke, Tertilt, and Voena
2012). Panel data are useful in eliminating time-invariant characteristics
and allow for the inclusion of lags of explanatory variables to account for
the length of time it takes to affect the dependent variable (Finkel 1995).
Given the deep roots of current gender inequality outcomes (Alesina,
Giuliano, and Nunn 2013), the fact the HGEI only covers the period from
1950s onward is not ideal. However, given the short-time span covered in
the current indices, our index still adds to the literature and to the tools
available for evaluating changes in the position of women relative to men
over time.

Our main aim is to give an indication of gender disparities in well-being
outcomes that result from institutional, cultural, and social influences
(OECD 2011). These well-being dimensions were chosen following the
conceptual framework of How’s Life? (OECD 2011; Carmichael, Dilli,
and Rijpma 2014). Not all key issues included in contemporary gender
inequality indices could be covered. It was not possible, for instance,
to include income or access to high-paying jobs, even though they are
crucial factors for the economic standing of women (Kabeer 1999).6

Similarly, the Social Institutions and Gender Index (SIGI) brings together
data on a variety of social institutions that influence gender inequality
(Jütting et al. 2008); however, it is hard to capture the same variables in
a historical context. Data on time allocation (or access to leisure and sleep)
are challenging to obtain nowadays, let alone for the historical period.
Historical data for bodily autonomy might become available in the future,
but at this time we cannot include them in our index.7

Dimensions of gender equality and subindices used to capture them

Here we discuss the indicators covered in the HGEI and how they matter for
gender equality. In the HGEI, these dimensions are captured in subindices.
All the gender indices mentioned above capture different areas in which
gender inequality can occur. While we aim to capture the same features
of society encompassed by current indices, the dimensions captured in the
HGEI differ slightly (see the Supplemental Online Appendix). The ratio

36



HISTORICAL GENDER EQUALITY INDEX

of women to men has been taken for all measures to capture the gap in
performance between the genders.

Health

Access to health resources and a healthy life are key to enjoying other
aspects of well-being (Sen 1999). In our framing, health has two elements:
birth, and once born, being able to live a life of normal length in good
health (Robeyns 2003). To capture gender differences, we use sex ratios
and life expectancy ratios.

Women’s health can be evaluated by looking at sex ratios, based on
Amartya Sen’s (1992) concept of missing women. While there are no
indications of gender bias in the chances of being born in Western societies,
sex-selective abortion has led to millions of “missing girls” in societies where
son preference is prevalent (for example, China or India). We calculate the
ratio of girls to boys in the age category 0–5. We focus on this age category
rather than later stages of life for two reasons. The first is that three-
fifths of missing women go missing in the birth–childhood period. Second,
the phenomenon of missing girls at birth reflects discrimination in the
household, resulting from the combination of son preference combined
with declining fertility and the spread of technologies to determine the sex
of the child before birth (World Bank 2011). Missing women at later stages
of the life-course reflect not only discriminatory practices against women,
but also issues of general development, such as lack of healthcare or water
and sanitation infrastructure (World Bank 2011). Thus, relying on data
from Mitchell (2007) and the UN’s (2013b) World Population Prospects,
our measure specifically focuses on a sex-selection bias in the period of early
infancy, where the bias is caused by abortion, infanticide, and the possibility
that young girls are systematically less cared for (Anderson and Ray 2010).

Although currently women’s life expectancy is higher than that of men’s
globally, this was not so in 1900. In particular, South and Southeast Asia
have seen substantial gains in women’s life expectancy over the past fifty
years (Carmichael, Dilli, and Rijpma 2014). Inequality in life expectancy
is associated with nutritional inequality and unequal access to medical
care. Life expectancy thus sheds light on physical well-being (UNDP
2014). To evaluate this, we rely on data from the UN (2013a). There is
a low correlation between the sex ratio and the life expectancy ratio (not
exceeding 0.37 and usually much lower), meaning the two indicators pick
up different aspects of gender inequalities in health.

Autonomy within the household

The household is where key decisions regarding education, marriage, and
labor force participation are made. Interfamilial relations are argued to
play a central role in women’s disempowerment (Malhotra 2003). On
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average, women do more nonmarket care than men for children, the
elderly, and the sick (Robeyns 2003). Gender equality in the household
is therefore important for women and children’s well-being as well as their
economic activities.

We use marriage ages to capture gender differences in the household.
Child brides are the most extreme example in this dimension, having
implications for the well-being of women throughout their lives and
for the overall well-being of societies. The World Bank (2014) observes
that each year, almost one in five girls in developing countries
become pregnant before her 18th birthday. Besides high fertility rates,
early marriage ages also lower life expectancy and increase child
and maternal mortality. In developing countries, pregnancy-related
complications are the largest cause of mortality for girls ages 15–19,
resulting in nearly 70,000 deaths annually. Early marriage ages are also
predictive of domestic violence outcomes in the household (Kishor and
Johnson 2004).

The data on women’s singulate mean age at marriage (SMAM) and men’s
SMAM come from Sarah Carmichael (2011), based on various resources
published by the UN, World Bank, Demographic Healthy Surveys, John
Hajnal (1965), and national censuses. The SMAM statistic is a calculation
of the average length of single life of those who marry before age 50
(Hajnal 1965; UN 2008). Where the age gap between spouses is low, it is
more likely that the partnership will be an equal, companionate one. A
large difference in marriage ages is likely to reflect an unequal position
of spouses, and even arranged and child marriage (Caldwell, Reddy, and
Caldwell 1983).

Political power

Political power and representation for women are key to ensuring that
that their well-being is taken into account in the political process.
Despite improvements over the twentieth century, women’s participation
in national parliaments remains one of the major challenges to achieving
gender equality globally: less than a quarter of the world’s parliamentarians
are women (Carmichael, Dilli, and Rijpma 2014). Empowering women
in the field of politics is important for both intrinsic and instrumental
reasons. For instance, in India, educational and health investments were
higher in states where women parliamentarians had a larger share of seats
(Clots-Figueras 2012).

To capture the political position of women, we focus on national
parliaments. Data on the percentage of seats in parliament held by women
come from Pamela Paxton, Jennifer Green, and Melanie M. Hughes’
(2008) dataset. The percentage of women in parliament provides only
limited insight. Data on conventional forms of political participation (such
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as voting trends) would provide more information about women’s agency;
however, these are unavailable due to secret ballot systems, and capturing
other, unconventional forms of political participation – such as protesting
– with quantitative methods is extremely challenging.

Socioeconomic status

Access to knowledge is in itself important (Sen 1999), but increasing
women’s education also matters for increasing women’s capacity to
make meaningful life decisions and development in general (Klasen and
Lamanna, 2009). The World Bank (2014) highlights that around the
world, better-educated women are often better able to make choices
and implement decisions, even where gender norms are restrictive.
For example, in South Asia and the MENA, more educated women
are less likely to ask their husband’s or family’s permission to seek
medical care. However, even in Western industrialized countries, where
gender differences in education at the macro level have narrowed
substantially, young women are still less likely to choose science,
technology, engineering, or mathematics subjects at the tertiary level,
translating into occupational segregation, and associated wage differences
(OECD 2011). This, however, is not captured in the measure employed
here: average years of education.

Employment is closely linked to material resources. The income it
generates gives women the ability to live their lives independently of
men and strengthens their bargaining position in the household. Goldin
(2014) attributes a major role to the employment of women in explaining
the converging gender roles of men and women, which she describes
as one of the key developments in the last century. The World Bank
(2014) also argues that employment is instrumental for women’s agency.
In Bangladesh, for example, women working outside the home, both in
formal and informal employment are more likely to vote. Moreover, on
average, women who work in wage employment have more control over
household resources. Evidence from developing countries shows that poor
women devote the largest share of the financial resources they control to
family rather than personal needs (Agarwal 1997).

To capture differences in the socioeconomic position of men and
women, we use data on educational attainment and labor force
participation. Robert J. Barro and Jong-Wha Lee’s (2013) educational
attainment dataset has the best global coverage split by gender. We use
average years of schooling among the adult population ages 25 and over for
men and women. The gender gap in labor force participation is calculated
based on data from the International Labour Organization (2010). We take
the ratio of women to men active in the labor force.

39



ARTICLE

Method

Missing values

In a long-term composite indicator, missing values can be an issue. In
historical time series, missing observations are likely to exist; and if any of
the six indicators were missing, we would be unable to calculate the HGEI
for that country and year. Because all the indicators capture important
aspects of gender equality, we would prefer not to exclude indicators to
improve coverage.

To solve this, a multiple imputation method was used, which estimates
the missing values using a bootstrap-based expectation maximization (EM)
algorithm (Honaker, King, and Blackwell 2011). This technique has been
shown to outperform other commonly used techniques in dealing with
missing values (Allison 2002). It also prevents “loss of valuable information
and severe selection bias” (King et al. 2001: 49).

Prior to multiple imputation, countries that had no observation for any
of the variables were dropped, so that we had at least one observation for
each variable before the values were imputed. This left 129 countries with
information on all the dimensions.

We used Amelia II to predict the missing values for all the indicators
presented in Table 1. Amelia II can impute the missing values separately
for each country and each wave of the countries (Honaker, King, and
Blackwell 2011). Ignoring the nested structure of the data (years nested
within countries) would result in imprecise imputations (van Buuren 2010).
To get more precise imputations of missing values, we included auxiliary
variables, namely: economic development (gross domestic product [GDP]
per capita), religion (percentage Catholics, Protestants, or Muslims), total
public spending on education as a percentage of GDP, oil rents as a
percentage of GDP, and the percentage labor force employed in industrial
and service sector. All these indicators are included as they have been
shown to be related to overall country-level gender equality (Spierings,
Smiths, and Verloo 2009). The data coverage and the descriptive statistics
of the variables after imputation are provided in Table 3.

To get a sense of how our imputation technique influences the trends
in the HGEI, we also imputed the data using a log-linear interpolation
technique. Figure A1 in the Supplemental Online Appendix plots the
regional trends of the HGEI based on the two methods that result in no
large differences.

Construction of the HGEI

In constructing the HGEI, we take into account the critiques of the GDI and
the GEM raised by Dijkstra (2006) and Stephan Klasen and Dana Schüler
(2011). Both highlight the need for an index that measures the position
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Table 1 Overview and summary statistics of the components of the HGEI before imputation

Subindex Indicator Range Mean (SD) Countries Years Source

Health Life expectancy ratio 0.8–1.48 0.99 (0.05) 130 1950–2003 UN (2013a), Human Life
Table Database (lifetable.de),
Human Mortality Database
(www.mortality.org), Preston
(1975)

Sex ratio 0.83–1.16 0.97 (0.02) 130 1950–2003 Mitchell (2007), UN (2013a)
Household Marriage age ratio 0.61–0.98 0.85 (0.06) 128 1950–2003 Carmichael (2011)
Political Parliament seats ratio 0–0.95 0.1 (0.12) 130 1950–2003 Paxton, Green, and Hughes (2008)
Socioeconomic Av. years schooling ratio 0.03–1.46 0.73 (0.26) 130 1950-2000 Barro and Lee (2013)

Lab. force part. ratio 0.02–1.29 0.6 (0.24) 130 1950–2003 ILO (2010)

41



ARTICLE

and status of women relative to men, independently of the absolute levels
of income per capita or overall human development. Moreover, the index
should be comparable between countries and over time. They also argue
for an index that is straightforward to calculate and interpret. As Iñaki
Permanyer (2010: 184) points out, techniques like latent variable models
can produce “sophisticated results” that are difficult for researchers and
policymakers to interpret.8

Our primary interest is a composite measure that is easily comparable
over time and between countries (Dijkstra 2006). By focusing on ratios
rather than levels, we evaluate the position of women relative to men in a
given society rather than the actual levels of resources and opportunities
available to women (Bericat 2012). Following Ricardo Hausman, Laura
D. Tyson, and Saadia Zahidi’s (2012) Global Gender Gap index (GGG),
our measures are in ratios.9 This allows both for comparisons between
countries, as well as a notion of an ideal level of equality. Leaving the
equality benchmarks fixed over time means that comparisons can be made
between years. Moreover, measured gender inequality is independent of
a country’s level of development. Finally, ratios provide a straightforward
interpretation of countries’ progress over time in each dimension and the
overall index (Hausman, Tyson, and Zahidi 2012).

A number below 1 indicates inequality biased against women; 1 reflects
perfect equality; and a value above 1 would mean inequality biased against
men. For ease of interpretation, we set an equality benchmark for all
the variables to be 1, except for sex ratios where the equality benchmark
is set to 0.944.10 In its gender equality indices, the UN assumes that,
due to biological advantages, women live on average five years longer
than men (Austad 2006; Eskes and Haanen 2007). Before calculating the
ratio, we corrected for this difference.11 We truncate the ratios at the
equality benchmark for each variable. This assigns the same score to a
country that has reached parity between men and women and one where
women have surpassed men. Thus, as in Hausman, Tyson, and Zahidi’s
(2012) GGG, the HGEI assesses how women are performing relative to
men, but it does not penalize countries for having surpassed the equality
benchmark.

As a third step, we calculated the weighted average of each of two of the
subindices (health and socioeconomic status) to avoid a single measure
driving the variation in the subindex. Because household and politics are
captured by single components, no weighting procedure was necessary.
Following the GGG index, we normalize the variables in each subindex by
determining what a 1 percent point change would translate into in standard
deviations (calculated by dividing 0.01 by the standard deviation of each
variable).12 The weights are presented in Table 2.

Finally, we calculated an arithmetic average of the four subindices and
multiplied it by 100. Our measure thus ranges from 0 to 100, where 100 is a
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Table 2 Weights for the HGEI

Subindex Variable

Health Life expectancy ratio 0.09
Sex ratio 0.16

Household Marriage age ratio 0.25
Political Parliament seats ratio 0.25
Socioeconomic Average years schooling ratio 0.12

Labor force participation ratio 0.13

Table 3 Overview and description of the variables after imputation

Variable Range Mean (SD) Countries Years

Life expectancy ratio 0.8–1 0.97 (0.03) 130 1950–2003
Sex ratio 0.83–1 1 (0.02) 130 1950–2003
Marriage age ratio 0.61–0.98 0.84 (0.08) 129 1950–2003
Parliament seats ratio 0–0.95 0.1 (0.13) 130 1950–2003
Average years schooling ratio 0.03–1 0.73 (0.25) 130 1950–2003
Labor force participation ratio 0.02–1 0.56 (0.29) 130 1950–2003

score indicating women have at least achieved an equal position to men on
each of the indicators in our index.

It has been argued that the geometric mean is most suitable when
working with ratios (Permanyer 2010; Klasen and Schüler 2011; Bericat
2012). One reason is that it would not allow ratios above 1 to compensate
for ratios below 1; that is, it should not be possible for a disadvantage to
men to compensate for a disadvantage to women. However, we follow the
strategy of Hausman, Tyson, and Zahidi (2012), which deals with cross-
compensation by truncating values above 1 and taking the arithmetic mean.
While this procedure means we lose some information about inequality, it
is suited to our index in a number of ways. Firstly, we are interested in
the long-term trend from gender inequality to gender equality: historically,
situations where men were disadvantaged relative to women are rare.
Moreover, using this procedure prevents the HGEI being driven largely by
a single indicator that is continuously low. In our case this prevents political
participation, which is low throughout the period, from masking substantial
advances in all the other indicators.13 A final, related point is that using the
arithmetic mean provides a more easily interpretable index. A geometric
mean would also introduce further complexity by introducing non-constant
trade-offs between the indicators (Ravallion 2012).
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Our data on the HGEI index, which provide information for 129
countries annually from 1950 to 2003, are available online on the Clio-
infra website. The data can be accessed at the following link: https://www.
clio-infra.eu/Indicators/HistoricalGenderEqualityIndex.html.

Shortcomings of the HGEI

Like other composite indices of gender equality, the HGEI has
shortcomings. For one, our measure does not capture how women are
doing in absolute terms, but only relative to men. Achieving conceptual
coherence prevents combining absolute and relative measurements of
attainment in the same index (Bericat 2012). However, focusing on gender
inequalities rather than attainment comes at the cost of being unable to say
whether gender gaps are closing over time due to the improving position
of women or worsening position of men. In Eastern Europe, for instance,
research shows that mortality for men has increased, often attributed to
lifestyle factors related to tobacco and alcohol (McKee and Shkolnikov
2001; Rehm et al. 2007). This means that improvements in gender equality
in this indicator are not always solely due to an improvement of the position
of women.

Moreover, composite indicators, our own included, are usually calculated
on the macro level, that is, for countries or states. This means they face
criticism for their aggregated approach, as gender inequality affects people
at the individual level (Robeyns 2003). As a result, we are not able to capture
the diversity and the size of the gender gap between individuals or groups
within countries.

Furthermore, truncating the ratios at the equality benchmark for each
variable implies that rather than gender inequality in a given society, we
can only provide insight into the extent to which women are disadvantaged
relative to men, and cannot show if there are cases where women are
performing better than men. Another issue arises from the requirement
that composite gender equality measures evaluate countries’ performances
independent of their income level. We try to deal with this by taking
ratios. However, our measures of gender equality may still be dependent
on the overall level of development, for example women’s labor force
participation being higher when there is a large tertiary sector.

Lastly, we cannot provide a full overview of gender disparities in all
the dimensions captured by other composite indices. Women’s income,
an important component of socioeconomic resources, is not included, as
historical data on wages disaggregated by gender are only sparsely available.
We also cannot capture unequal distribution of housework, which is related
to women’s well-being (Klasen 2004) and to the position of women outside
the household, linked as it is to political or labor force participation
(Verba, Burns, and Schlozman 1997; van der Lippe et al. 2011). We also
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do not cover issues related to the institutional structure of societies, which
plays a crucial role in the opportunities available for women, for example,
inheritance rights or freedom of movement (Jütting et al. 2008).14 This
choice is made on the basis of a lack of data, but also due to the fact that
such measures do not translate easily into ratios.

To explore how the HGEI compares to current-day indicators, we plot the
HGEI in 2000 against the GII, the GGG, the SIGI, and Women’s Economic
Opportunity Index (WEOI; see Supplemental Online Appendix Figure
A3). Despite the difference in the choice of measures and methodology in
constructing the indices, overall the HGEI corresponds well with current-
day indices.

Our motive for constructing the HGEI was to investigate whether there
are institutional and cultural roots to gender equality. While we are
especially interested in historical institutions and culture and the SIGI is
only available for recent years, the slow-changing nature of institutions and
culture means a comparison with the SIGI is still illuminating (Branisa,
Klasen, and Ziegler 2013). Apart from parliamentary activity and sex
ratios, our indicators show a strong relationship with the SIGI family code
index (see Supplemental Online Appendix Figure A4). This highlights
the importance of cultural practices regulating family life, supporting
the findings of Dilli, Rijpma, and Carmichael (2015) that family systems
are relevant in explaining long-term cross-sectional differences in gender
equality. The weak correlations with parliamentary activity and sex ratios
might be driven by recent developments, such as legislation and the
availability of sex-selective abortion.

CHARACTERIZING TRENDS IN GENDER EQUALITY

Figure 1 provides the growth rate of the HGEI for each country compared
with their starting value in the 1950s and 1980s.15

Since the 1950s, gender equality and its growth have displayed diverse
patterns. Although Western Europe and its offshoots are generally the best
performers, in the 1950s, Denmark, Canada, and Australia had gender gaps
similar to countries in Sub-Saharan Africa, Latin America, and the former
Soviet Union and Eastern Europe (for example, Botswana, Uruguay, and
Albania). Among these countries, while Denmark has made the most
progress in closing the gap since 1950, Yemen made the least progress.
Within regions there is also substantial variation. Progress in the MENA
in closing the gender gap differs substantially. Libya, for instance, was the
least gender equal in 1950, but made the most progress (a similar growth
rate to the Netherlands), whereas progress was much more limited in Egypt.
Yemen and Mauritania had particularly marked gender inequality in 1950,
but over time their gender gap actually grew.
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Figure 1 HGEI levels and growth: 1950s–90s and 1980s–90s

The overall pattern from the 1950s to the 1980s is divergence: countries
with a low HGEI score in the 1950s grew less than countries with a high
score. Only from the 1980s onward can convergence be observed, in part
driven by a decrease in gender equality in the former socialist countries in
the 1990s (though it can also be observed when considering growth to the
2000s).

Whether the trends in gender equality are characterized by convergence
or divergence is tested more formally in Table 4. The growth rate
of the HGEI per decade is regressed on the lag of the level of the
HGEI. Progressively more controls are added to check for conditional
convergence and to test the extent to which the results were driven by biases
in the fixed-effects models (Barro 2012; Croissant and Millo 2008).

There was no unconditional convergence in the HGEI over the entire
period. On the contrary, there is slight divergence: countries scoring a
point higher on the HGEI had a 0.06 percentage point higher decennial
growth rate. This would make only a minor difference over the entire
period. The fixed-effects model too shows no sign of unconditional
convergence.

Controlling for the level of economic development by including the log
of GDP per capita makes little difference. The coefficient on the growth
rate becomes negative, indicating convergence, but the effect is small (0.02
percentage points) and not statistically significant. Only the fixed effects
model displays significant convergence conditional on per capita GDP,
though estimating convergence this way is known to have a downward
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Table 4 Panel regressions of growth rate on lag of HGEI: 1950s–90s

Model 1 Model 2 Model 3 Model 4 Model 5

Intercept − 1.150 − 1.762 8.041**
(1.337) (1.485) (3.591)

lag HGEI 0.053** − 0.026 0.047 − 0.345*** − 0.272***
(0.022) (0.026) (0.042) (0.082) (0.064)

log(GDPpc) 0.749*** 2.924*** 1.038***
(0.133) (0.432) (0.285)

Polity 2 − 0.089***
(0.034)

% Educ.expenditures 0.235**
(0.098)

Inst. int. wom. mov. 0.121***
(0.022)

% Protestant 3.339***
(1.035)

% Catholic 0.034
(0.704)

% Muslim − 1.282
(0.948)

Scand./German C. code − 0.453
(0.741)

French C. code 0.351
(0.513)

Soc./comm. laws 1.109
(0.842)

African fam. 0.256
(1.040)

Anomic fam. 0.508
(0.362)

Stem fam. 0.968
(0.588)

Endo. com. fam. − 0.470
(0.732)

Exo. com. fam. 0.838
(0.522)

East Asia & Pacific 0.501
(0.967)

Eur. & Central Asia 0.588
(1.093)

Americas − 0.079
(1.018)

Middle East and North
Africa

− 1.636*
(0.865)

(Continued).
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Table 4 Continued.

Model 1 Model 2 Model 3 Model 4 Model 5

South Asia 0.493
(1.012)

R2 0.010 0.042 0.003 0.099 0.141
Adj. R2 0.010 0.042 0.002 0.080 0.136
Num. obs. 857 644 857 644 543

Notes: ***, **, * denote statistical significance at the 1, 5, and 10 percent levels, respectively. Outcome
variable: decennial percent growth HGEI. Robust standard errors are in parentheses.

bias (Barro 2012).16 Supplemental Online Appendix Table A4 reports
regressions for subperiods, which show slight unconditional convergence
(0.13 percentage points) from the 1980s onward and convergence
conditional on economic development from the 1970s onward (0.26
percentage points).

The fixed-effects model also controls for long-term institutional and
historical characteristics, which in themselves might be important as
a source of persistent gender equality. To investigate this further,
convergence was estimated, controlling for historical and institutional
characteristics that influence gender equality, such as religion, legal
systems, and family organization. Time-varying variables such as educational
expenditure, the Polity 2 score, and the institutionalization of gender
equality, which captures the effect of international initiatives, were also
included. The justification of this exercise is twofold. Firstly, countries
with historical institutions that are detrimental to the position of women
might experience slower growth toward gender equality. Moreover, it
is worthwhile testing whether the indicators relevant for explaining
cross-national differences in the level of gender equality (Dilli, Rijpma,
and Carmichael 2015), are also relevant for how progress toward
gender equality is made.

Once institutional and cultural variables are controlled for, conditional
convergence is found: countries with 1-point higher HGEI grow 0.27
percentage points per decade slower. However, at average growth rates and
HGEI levels, this would still only lead to a 0.5-point increase in the HGEI
over the entire period. In sum, unconditional convergence is absent and
conditional convergence is weak.

Turning to the impact of the explanatory variables in Model 5, countries
with higher economic development, investing more in education and
which have participated in international gender-equality initiatives for a
longer time, have a higher growth rate in the HGEI. The long-term
institutional variables show less significant results when explaining the
cross-national differences in the growth rates in gender equality.

48



HISTORICAL GENDER EQUALITY INDEX

Israel
Australia

Ireland
Spain
Japan

Canada
Switzerland

United Kingdom
New Zealand

Germany
France
Austria
Norway

Netherlands
Italy

Greece
United States

Belgium
Sweden
Portugal

Denmark

Ecuador

Costa Rica

South Africa

Venezuela

Peru

Argentina

Botswana

Colombia

Cuba

Mexico

Thailand

Panama

Turkey

Tunisia

Namibia

Algeria

Lesotho

Bolivia

Mauritania

Cote D'Ivoire

Zambia

Bangladesh

Indonesia

Sudan

Pakistan

Nepal

Mozambique

India

Honduras

El Salvador

Morocco

1965 1975

High Income Middle Income Low Income

1985 1995 1965 1975 1985 1995 1965 1975 1985 1995

Figure 2 Breakpoint dates in HGEI by income group

Besides the importance of long-term characteristics of countries for
progress toward gender equality, other mechanisms might drive the lack of
convergence. Goldin (2006) has pointed to a “quiet revolution” from the
late 1970s onward in a broad range of indicators of gender equality. These
originated from changing expectations among women about their careers,
in turn due to three proceeding evolutionary phases of increasing women’s
labor force participation in the tertiary sector. If these revolutions mostly
occurred in developed countries, which already had high gender equality,
this trend could obstruct convergence.17

To test for this possibility, we looked for breakpoints in the annual
HGEI series for each country by comparing linear models of a time trend
before and after each year using F -tests (Zeileis et al. 2002).18 Figure 2
shows the timing of breakpoints leading to higher growth in the HGEI for
countries broken down by income group: low, middle, and high (World
Bank 2015). Indeed, around 1980, many countries’ HGEI growth rate
increased. However, these breakpoints were not exclusive to developed
countries and countries that already had a high HGEI. Indeed, some of the
earliest breakpoints occur in low-income countries. Breakpoints in these
countries occur at lower levels of the HGEI and their progress afterward is
less consistent. In sum, the HGEI shows some evidence for Goldin’s (2006)
idea of a quiet revolution. However, we also find breaks in developing
counties, making them an unlikely explanation for the lack of convergence.

CONCLUSION

Gender equality is important not only from the intrinsic perspective
that women should not be denied well-being, but also from the policy
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perspective that empowering women has a positive effect on other
development outcomes. For these reasons, many attempts to measure
gender equality have been made, often by means of composite indices.
However, the current indices are limited to the period after 1995, which
means a long-term perspective is lacking. This is problematic because
economic development and changes in attitudes to women are long-term
processes, and because current indices provide only a limited sense of what
progress has been made toward gender equality.

To address this problem, we created a composite index measuring
gender equality from 1950 to 2003, consisting of women’s to men’s ratios
of life expectancy, sex ratios at ages 0–5, marriage ages, parliamentary
seats, average years of schooling, and labor force participation. The index
covers the four gender equality dimensions of health, autonomy within the
household, political power, and socioeconomic resources.

Our aggregation procedure keeps the index comparable over time and as
transparent as possible, while also accommodating the structure of the data.
The resulting index reveals that most regions and countries of the world
made progress toward gender equality over the past fifty years. However,
while there has been much progress, there is little convergence between
countries. At all times, however, it should be remembered that behind a
composite index can lie great variation in the underlying indicators. This
means that future research should also pay attention to the dimensions in
which gender inequality occurs.
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NOTES
1 The range is due to the use of different methods of calculation.
2 Gender inequality can also denote that men are disadvantaged relative to women (as

recently observed in the case of higher educational attainment in some countries).
However, as this is historically rarely the direction in which inequality runs, we
investigate the gaps disadvantageous to women.

3 See Carmichael, Dilli, and Rijpma (2014) for a review of the literature on this link.
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4 The 1995 HDR presents values for the GDI in 1970 and other indices could be back-
calculated with ease; however this has not, to the best of our knowledge, been done
consistently with as broad an index as ours.

5 According to the Global Gender Gap index (2012), Iceland, Norway, Sweden, and
Finland are the top four countries, whereas Yemen has the highest gender disparity.
These countries show similar performances on the GII and SIGI.

6 See however Stephan Klasen (2004), who argues that it is not immediately clear that
gender inequalities in labor force participation should necessarily be seen as relevant
for a well-being assessment as they might from consensual division of labor within the
household.

7 The list is not exhaustive. Gender equality can occur in other dimensions, for instance
social capital. We can only capture dimensions that can be measured at the macro
level.

8 We carried out a principal component analysis (PCA) to evaluate whether our
indicators tap into one single component, in our case, gender equality. The
eigenvalue for the first component was 2.15, well above 1 and thus justifying the
construction of a single measure. The internal consistency is moderate (Cronbach’s
alpha: 0.64).

9 A complete overview of all the variables in the GGG can be found in the World
Economic Forum’s (2013) report.

10 See Stephan Klasen and Claudia Wink (2003) for a discussion on “missing girls.”
11 An argument against this correction is that societal factors that cause reduced male

life expectancy encourage men to adopt riskier lifestyles and represent a gender bias
against men (Waldron 1967). However, the life expectancy difference is found across
mammals, and there is evidence that it originates in slower aging by the female of the
species and, at least in humans, in greater resistance to disease and lower mortality
rates at all ages for women (Kalben 2000; Clutton-Brock and Isvaran 2007). However,
Klasen argues that “[a]s no society, past or present, treated the two sexes equally and
the two sexes did not differ in survival-related behaviours, it is hard to separate biology
from behaviour. Thus, it is hard to say whether females ‘should’ enjoy a longevity
advantage” (2004: 7).

12 To take an example, average years of schooling has a standard deviation of 0.26.
This means 0.01 was divided by 0.26, resulting in 0.04. Then the same procedure was
carried out for labor force participation, meaning 0.01 was divided by the standard
deviation of 0.24, resulting in 0.04 again. This means that average years of schooling
received a weight of 0.12, which has a slightly higher standard deviation than that of
labor force participation.

13 Supplemental Online Appendix Figure A2 shows that using the geometric mean,
countries start with lower values and make more progress. The difference between
the two estimates is largely driven by the changes in parliamentary activity.

14 However, see Carmichael, Dilli, and Rijpma (2014) for women’s inheritance rights in
the years 1920, 1950, and 2000 based on George P. Murdock (1967); Mary Hallward-
Driemeier, Tazeen Hasan, and Anca Bogdana Rusu (2013); and Auke Rijpma and
Sarah G. Carmichael (2016).

15 Carmichael, Dilli, and Rijpma (2014) provide a detailed description of the historical
evolution of gender equality.

16 To check whether our findings are driven by the choice of imputation method, the
estimation was repeated based on data imputed using log-linear interpolation and
extrapolation based on similar regional countries (see Table A3 in the Supplemental
Online Appendix). Overall, the results are similar, except that the effect of the
institutional and cultural variables is larger.
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17 We have also tested for the existence of a U-shaped relation between gender equality
and income that could also obstruct convergence, but found no evidence for it in the
HGEI (Goldin 1995). It can be found for labor force participation, for which Goldin
originally observed the U-shaped relation. For a critical account of the U-shaped link
based on a historical perspective, see Jane Humphries and Carmen Sarasúa (2012).

18 To minimize the chance of finding a breakpoint, the annual series was linearly
interpolated rather than using the full multiple imputation procedure.
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Rehm, Jürgen, Urszula Sulkowska, Marta Mańczuk, Paolo Boffetta, John Powles, Svetlana
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