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Abstract A sizable literature claims that female labor force participation (FLFP)
follows a U-shaped trend as countries develop due to structural change, education,
and fertility dynamics. We show that empirical support for this secular trend is feeble
and depends on the data sources used, especially GDP estimates. The U also van-
ishes under dynamic panel estimations. Moreover, cross-country differences in levels
of FLFP related to historical contingencies are more important than the muted U
patterns found in some specifications. Given the large error margins in international
GDP estimates and the sensitivity of the U relationship, we propose a more direct
approach to explore the effect of structural change on FLFP using sector-specific
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growth rates. The results suggest that structural change affects FLFP consistent with
a U pattern, but the effects are small. We conclude that the feminization U hypothesis
as an overarching secular trend driving FLFP in the development process has little
empirical support.

Keywords Female labor force participation - Economic development -
Structural change - Panel - GMM

JEL Classifications J16 - J21 - O15

1 Introduction

There is a significant body of literature that examines the relationship between
economic development and women’s participation in the economy. While one
line of research focuses on the impact of gender gaps in education and employ-
ment on growth (Seguino 2000a, b; Blecker and Seguino 2002; Esteve-Volart
2004; Cavalcanti and Tavares 2007; Klasen 2002; Klasen and Lamanna 2009),
another strand of the literature studies on the impact of economic growth on labor
force participation of women (Sinha 1967; Boserup 1970; Durand 1975; Pampel and
Tanaka 1986; Psacharopoulos and Tzannatos 1989; Goldin 1990, 1995; Cagatay and
Ozler 1995; Mammen and Paxson 2000; Clark et al. 2003; Lincove 2008; Luci 2009;
Tam 2011). One of the key hypotheses that has emerged is that there is a U-shaped
relationship between female labor force participation and economic development, the
latter typically being proxied by GDP per capita. As the economy moves from an
agrarian society with close linkages between household and market production to an
industrial and service-based formal economy, female labor force participation rates
fall. Spurred by structural change as well as increases in education and declining fer-
tility, female economic activity increases again in later stages of development. This
hypothesis dates back to the 1960s (Sinha 1967) and has become a “stylized fact” in
the development economics literature, often called the feminization U hypothesis.
Understanding the relationship between economic development and female labor
force participation is important for a variety of reasons. First of all, if the feminiza-
tion U hypothesis holds, it suggests that there is a trade-off between growth and
gender equality in employment for the poorest countries. Understanding the nature
of this trade-off is important for policy makers to interpret trends in overall labor
supply and to design adequate policies. But if there is no such U relationship, the pol-
icy recommendations that flow from it might not be well tailored either. Second, the
notion of a U-shaped relationship between economic development and female labor
force participation has profoundly influenced the academic discipline as many schol-
ars motivate and interpret research findings in light of the seemingly uncontroversial
feminization U hypothesis (examples include Bloom et al. 2009; Agiiero and Marks
2011; Jensen 2012; Rees and Riezman 2012). Reviewing the empirical foundation
of the hypothesis will thus be informative for policy makers and academics alike.
We are particularly interested in understanding whether the feminization U hypoth-
esis has relevance for today’s developing countries, many of whom still have a large
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agricultural sector and would thus be expected to move along the declining portion
of the U with rising per capita income.

While there is some prior empirical literature on the topic, there are two main rea-
sons that motivate us to have a fresh look at the feminization U hypothesis and its
underlying forces. First, newly available data on female labor force participation and
per capita GDP as well as advancements in panel data techniques allow us to provide
an updated and improved assessment of the relationship between female labor force
participation and development. We will show that empirical support for the feminiza-
tion U hypothesis hinges on the data used for the assessment. Particularly the periodic
updates of international purchasing power parity (PPP) estimates and Penn World
Table (PWT) GDP data have a large effect, while there is little support for the fem-
inization U based on the previous PWT 6.3 where the U shape reemerges under the
newly released PWT 7.1. The nature of the relationship is also heavily affected by the
versions of the International Labour Organization’s (ILO) database on female labor
force participation, where past and present estimates are regularly revised. Moreover,
the U relationship tends to vanish if we use dynamic instead of static panel data meth-
ods. Given this dependence of the results on data revisions and methods, we conclude
that the evidence for the feminization U as a secular trend of the development pro-
cess is feeble and not robust. Second, we show that even in the cases where a U is
empirically supported, it is so shallow that it cannot explain a substantial share of the
differences in levels and trends of female labor force participation rates across the
world. Instead, we find that initial conditions, factor endowments, and historical con-
tingencies (captured by studying the fixed effects in our regression framework) are
much more important determinants of female labor force participation rates across
the world than the secular pattern presumed by the U.

Third, we argue that the effect of economic development on women’s labor force
participation is more complex than implied by much of the existing empirical lit-
erature. In fact, the feminization U hypothesis is based on the notion of economic
development as a process of profound structural change and socioeconomic trans-
formation, forces that are not well captured by the level of GDP, not even under a
nonlinear relationship, and that depend on the country-specific nature of the growth
process. Substantively, we hypothesize that particular patterns of structural change
are important drivers of female labor force participation and thus could support one of
the key mechanisms underlying the feminization U hypothesis. We therefore directly
assess the effect of disaggregated sectoral growth on female labor force participa-
tion. By exploiting information on sector-specific growth, we can allow for various
nonlinearities and the differential impact of growth on female labor force participa-
tion across countries at different stages of the development process without relying
on cross-country GDP comparisons. The sectoral perspective advocated for in this
section is also much closer to the original idea of the feminization U hypothesis,
which emphasized structural change as a key driving factor of women’s economic
activity. As countries are undergoing different types and speeds of structural change,
we think that it is more useful to study the impact of these sectoral changes directly.

We find that agriculture, mining, manufacturing, and services are associated
with different dynamics for female labor force participation, but the effects are, in
most cases, quantitatively small and cannot explain the large increases in women’s
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economic activity observed in most developing countries over the past decades. We
therefore conclude that there is little empirical support for the feminization U as a
secular trend of the development process, although there is some evidence that pat-
terns of structural change are affecting female participation rates in ways consistent
with the hypothesis. Given the different dynamics of structural change across coun-
tries, which are often not well captured by aggregate income changes, the existence
of these mechanisms can easily be reconciled with the absence of an empirically
robust U using GDP as a proxy for the development process.

In analyzing the feminization U hypothesis, there are several parallels with the
more famous Kuznets inverted U hypothesis on the relationship between inequality
and growth (e.g., Kuznets 1955; Deininger and Squire 1998). Similar to the initial
stages of discussion of the Kuznets hypothesis, the early empirics relied largely on
some aggregate cross-sectional analysis and one or two historical country case studies
(e.g., Kuznets 1955; Lindert and Williamson 1985; Ray 1998). The same was the
case for initial tests of the feminization U hypothesis which was also based on a
single historical country study (the USA) and cross-sectional data both of which
supported the hypothesis (Goldin 1990, 1995). Of course, finding a U in a cross-
section does not imply that it will materialize over time in a given country. Since the
feminization U hypothesis is about changes over time in a country, the cross-sectional
results are not an adequate test. Second, in both U hypotheses, empirical analyses are
based on panel data from developing countries where data quality issues are a serious
concern (Atkinson and Brandolini 2001; Klasen and Lamanna 2009). Third, there are
a large range of theoretical mechanisms proposed in the literature that could trace out
both U relationships, and that are often not well captured by the empirical literature
seeking to test the hypotheses. Fourth, this paper demonstrates that the U-shaped
relationship between aggregate GDP per capita and female labor force participation
is not robust across different data sources and econometric specifications. As will be
recalled from Ravallion (1995), Bruno et al. (1998), and Deininger and Squire (1998),
among others, the stylized Kuznets inverted U hypothesis also found no confirmation
in a panel framework using fixed effects (see also Griin and Klasen 2003). Lastly,
similar to the Kuznets curve, level differences between countries are very large in
relation to secular changes within countries.

This paper is organized as follows: Section 2 provides a brief theoretical dis-
cussion of the hypothesis and discusses the deficiencies of the existing empirical
literature. Section 3 details the available data and documents trends in women’s
economic activity over the past decade. Section 4 reexamines the feminization U
hypothesis at the aggregate level using static and dynamic panel data methods.
Section 5 explores the relationship between structural change as measured by sec-
torally disaggregated growth in value added and employment and women’s labor
force participation. The final section concludes.

2 Theory and literature review

Given women’s important role in _household production in many countries, it is
important to briefly remind readers of what women’s participation in the labor force
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actually refers to. Labor force participation is linked to being engaged in (or being
available to be engaged in) activities that are included in the System of National
Accounts (SNA) (Beneria 2003; UNDP 1995). Any employment for pay (as well as
availability for employment) is included. Self-employment is included if it produces
a marketed product or service or if it produces a product that is consumed within the
household. Thus, producing food for autoconsumption counts as labor force partici-
pation, while producing a nonmarketed service (e.g., care for own children, elderly,
general housework) does not count (OECD 1995). This will be important to bear in
mind as women who are “out of the labor force” are often concentrating on these
household production tasks that happen not to be included in the SNA (e.g., UNDP
1995; Waring 1988). Secondly, it is important to bear in mind that labor force partici-
pation includes those who are employed in SNA activities and those unemployed that
are willing to work and are actively seeking employment in SNA activities.! Thus
female participation in the labor force is about availability and participation in the
economy as measured by the SNA. This, of course, may also depend greatly on the
demands on women (and their preferences) regarding household production, which
may depend on the number of children, available household technologies, prevailing
norms and standards, and the division of labor within the home (e.g., Ramey 2009;
Ramey and Francis 2009). While information on time use and household produc-
tion is available for some countries (e.g., UNDP 1995; Ramey and Francis 2009),
it is impossible to fully capture household production in this analysis for a range of
conceptual and empirical reasons (OECD 1995; Gutiérrez 2003).2

The theoretical underpinning of the feminization U hypothesis linking develop-
ment and female labor force participation is the following (Goldin 1990, 1995): Early
in the process of economic development, when incomes are very low and much of
the population earns a living from agriculture, most women participate in the labor
force. Fertility rates are still high; yet most women work on family farms or in house-
hold enterprises, which allows them to combine economic activity with child-rearing.
As the society becomes richer, the structure of the economy shifts towards indus-
trial production and a formal sector-based economy emerges, which tends to lower
women’s participation in the labor market.> Due to low levels of female education
and the incompatibility of wage work with child care as well as sociocultural restric-
tions on female employment outside of the home, women are not able to benefit from
the emerging opportunities in industry and other formal sectors; this is especially the
case for married women with children so that female employment often terminates

ISee Klasen and Lamanna (2009) for a more detailed discussion of the unemployment issues (and its
empirical relevance for cross-country differences in labor force participation).

2The literature on household production also considers availability and prices of household technologies
as a potential driver of female labor force participation rates. As these technologies improve over the
development process, one would presume that they increase the ability of women to participate in market
work. See Ramey (2009) for a discussion in the context of the USA.

3 At the very early stages of industrialization, young unmarried women (and children) may play a signif-
icant role in the nascent industrial sectors, as they did in Britain in the late eighteenth century. But as
industrialization proceeded, women’s employment in these sectors became increasingly rare, replaced by
male.-woikers-who-often-were-able.to.get-better.employment conditions and wages. For a discussion, see
Marglin (1974) and Humpbhries (1991).
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after marriage or the birth of a child. This may be reenforced by social stigma and
even formal restrictions against female industrial workers or, more generally, formal
employment outside of the home of married women (Boserup 1970; Goldin 1995).
This may be particularly relevant in sectors where heavy manual labor is required
(such as construction, mining, etc.).4 In addition, and consistent with basic labor eco-
nomic theory, the overall increase in productivity and family earnings (earned mostly
by the male household head) has a negative income effect on female labor supply.

As the society develops even further, female labor force participation increases
once again. The expansion of post-primary education among females and the emer-
gence of a white-collar service sector offer new, attractive employment opportunities
for women, which are not subject to stigmatization (or the stigmas and restrictions
erode over time). Moreover, the decline in fertility, the increasing availability of part-
time jobs, and greater access to child-care facilities enable women to combine work
outside the home with raising children. At this stage of development, the substi-
tution effect linked to much higher potential female wages dominates the income
effect, and female labor force participation is positively related to per capita income
(Psacharopoulos and Tzannatos 1989; Goldin 1990, 1995; Mammen and Paxson
2000).

The feminization U hypothesis has also influenced some recent theoretical work.
Rees and Riezman (2012) create a model, in which an exogenous process of glob-
alization creates gender-specific labor demand. Men and women have identical
preferences for consumption and fertility, but women care more about child quality.
They then show that if the emerging sector requires predominantly male labor, the
economy converges to a low income, low female labor force participation, and low
human capital steady state. If, on the other hand, the emerging sector creates jobs
for females, the economy enters a virtuous cycle of positive, reinforcing dynamics
and reaches a steady state with high per capita income, low fertility, and high female
economic activity. To the extent that economic development initially creates jobs for
men, and then later for women, their model could provide a micro-foundation for the
feminization U hypothesis.

To summarize, the theoretical literature suggests that structural change and sec-
toral shifts in production and employment have important implications for the
dynamics of women’s labor force participation. Based on the discussions in Goldin
(1990, 1995) and Boserup (1970), rising labor demand in agriculture and the ser-
vice economy should be linked to increasing levels of women’s economic activity,
while industrial sector growth—particularly in mining, construction, and other heavy
industries—should be linked to stagnating or even declining levels of female labor
force participation. However, the empirical literature on the feminization U hypothe-
sis so far (discussed further below) has refrained from directly investigating the link
between sector-specific growth and women’s economic activity and rather focused on
the bivariate relationship between aggregate GDP per capita and female labor force
participation.

40f course, agriculture also includes heavy manual labor. But if men and women share agricultural tasks,
this-may-be-no.bairiei-to.female pasticipation-if mensthen do the heavy manual labor (e.g., land clearing,
plowing with heavy implements, etc.). Outside of the home, such sharing of tasks is generally not feasible.
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Apart from the literature on the feminization U hypothesis, there is a related lit-
erature that tries to explain the substantial level differences in female labor force
participation between countries. In particular, many authors have shown (often using
data from World Value Surveys) that gender attitudes and role perceptions are highly
correlated to gender-specific employment outcomes (Fortin 2005; Ferndndez and
Fogli 2009; Fernandez 2007). However, that only leads to the deeper question of
what factors cause such entrenched cultural differences in gender norms. A number
of authors have put forth explanations emphasizing historical contingencies, factor
endowments, as well as the role of policies.

First, one school of thought attributes time-invariant differences in gender atti-
tudes to historical differences in land-cultivation patterns. Boserup (1970) suggests
that societies that traditionally practiced plow agriculture have lower levels of female
participation in the economic and political spheres even today. The main argument
is that plow cultivation required manual strength, which favored men over women
and thus led to persistent gender biases, which linger on to the present (Alesina
et al. 2011, 2013). Second, other scholars have emphasized the role of religion, often
citing the influential work of Weber (1905) on the link between Protestantism and
capitalism. Feldmann (2007) argues that female labor force participation is signifi-
cantly higher in countries shaped by Protestantism compared to those dominated by
other religious convictions. Guiso et al. (2003) investigate the link between religious
beliefs and economic attitudes based on data from the World Value Surveys. They
find that all religious denominations (in comparison to atheist beliefs) are associated
with more conservative attitudes towards women’s work, but the effects are strongest
for adherents of Islam. Similarly, using micro-level data for ten OECD countries,
Jaeger (2010) finds that the labor supply response of women with children to changes
in family benefits depends on the strengths of their religious ties. However, there is
controversy whether low levels of female labor force participation in Middle East-
ern and North African countries are primarily related to deep-seated cultural values
and religious beliefs (Norris 2010) or to the region’s economic dependence on oil
exports, which influence family earnings and women’s bargaining position and crowd
out female-intensive tradable sectors (Ross 2008). Third, shocks matter. In particu-
lar, the experience of war-time labor shortages is said to have permanently increased
women’s employment opportunities in warring nations, including the USA, Britain,
France, etc. (Goldin 1991; Fernandez et al. 2004). Fourth, ideology clearly can make
a lasting difference. This is particularly visible in the very high female labor force
participation rates of the former Socialist bloc. Here, labor shortages, combined with
an ideological focus to promote gender equality in all spheres of life, led to substan-
tially higher female labor force participation rates than elsewhere; even 20 years after
transition began, this is having a lasting impact on women’s labor force participation
rates (Kornai 1992; Klasen 1994).

Apart from historically contingent factors, policies can have a direct impact as
well. This has been mostly studied in the context of industrialized countries where
taxation policies (e.g., individual versus joint taxation of couples) as well as child-
care policies have been found to have a substantial impact on female labor force
participation rates (Gustafsson 1992; Gustafsson et al. 1996; Jaeger 2010). In addi-
tion, policies to promote universal education and export-oriented growth in light
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manufacturing are also held to have played a significant role in promoting female
labor force participation in the high-growth East and Southeast Asian economies
(e.g., World Bank 2011; Seguino 2000a; Klasen and Lamanna 2009).

Turning to empirical studies, most of the earlier assessments of the feminization
U hypothesis were based on simple cross-sectional correlations between the female
labor force participation rate and GDP per capita; the results typically confirmed the
U-shaped relationship (e.g., Psacharopoulos and Tzannatos 1989; Clark et al. 2003).
Among the most well-known and meticulous analyses in this category is the work
by Goldin (1990, 1995), who combines cross-sectional regression analyses based on
data from 1980 with a historical case study of the USA. Her results also support
the notion of a U-shaped relationship between female labor force participation and
economic development. Another study that tests the feminization U hypothesis in a
cross-sectional context is the work by Cagatay and Ozler (1995). Even though the
authors have data for two points in time (1985, 1990), they do not exploit the panel
feature of their data but pool observations for both years and regress women’s share
of the labor force on log GDP per capita, its square, and other independent variables.
The results reject the notion of a U-shaped relationship, as the parameter estimate for
log GDP per capita turns out to be positive, and the estimate for log GDP squared
negative.” However, the authors mistakenly claim that their findings were in support
of the feminization U hypothesis.

Thus, similar to early tests of the Kuznets hypothesis, these early articles use cross-
sectional data to test a hypothesis for a time-series relationship within a country,
thereby implicitly assuming that the only reason for the cross-sectional differences
in female labor force participation derives from their different stages of develop-
ment (rather than different initial conditions). The failure to find a Kuznets curve by
using trends within countries (or panel fixed effects models) shows the pitfalls of this
assumption (see Bruno et al. 1998; Deininger and Squire 1998).

Mammen and Paxson (2000) use data for 90 countries from 1970 to 1985 (in
5-year intervals) to trace out the relationship between economic development and
female labor force participation. First, they reassess the cross-sectional relationship
by means of a nonparametric regression of women’s labor force participation on the
log of GDP per capita. The results confirm a U-shaped pattern for each of the four
time periods presented. Next, they run a parametric regression of female labor force
participation on log GDP and its square, with and without a set of country-specific
fixed effects. The fixed effect model generates a considerably more muted U-shape
than the ordinary least square (OLS) model, though it still appears to confirm the
feminization U hypothesis. However, the paper only uses a relatively short period of
data (15 years) and does not use dynamic panel methods, which can address some
of the problems inherent to the static model. Moreover, the database for the panel
analysis (the third version of the United Nations’ WISTAT database, with labor force
estimates until 1985) is by now clearly outdated.

S These iesults-point-to-an-inverted-Us-rather-than.a U-shaped relationship. Since both parameters are
significant, the feminization U hypothesis could be rejected at a conventional significance level.
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More recently, studies by Luci (2009) and Tam (2011) analyzed the relation-
ship between female labor force participation and development using both static and
dynamic panel methods. They argue that the feminization U hypothesis also has sup-
port within countries over time; some of the identified turning points appear, however,
to be peculiarly low. Similarly problematic is that both authors seem to use labor
force participation rates from the fourth or even earlier versions of the Estimates and
Projections of the Economically Active Population (EAPEP) database of the ILO,
but do not take into account the more recent revisions of the data (see discussion
below). In addition, Tam (2011) uses the 5.5 revision of Penn World Tables from
1993, which is by now clearly outdated. Another shortcoming is that the authors do
not discuss the potential endogeneity of GDP, even though the dynamic estimators
would allow addressing this issue. In general, the current empirical literature testing
the feminization U hypothesis suffers from a lack of sensitivity analyses.

The present paper sets out to remedy these deficiencies and to present a more
robust and updated assessment of the relationship between female labor force par-
ticipation and economic development. The first objective is to test whether the
feminization U hypothesis holds for newly available data on female labor force par-
ticipation and per capita GDP at international purchasing power parties. We use
static and dynamic panel methods, which base identification exclusively on over-time
variation and which allow (in the case of dynamic GMM methods) considering the
endogeneity of GDP. And unlike previous studies, we address the sensitivity of our
results to differences in data and methods upfront. The second objective is to study
the time-invariant fixed effects and link them to the literature on long-term deter-
minants of female labor force participation rates. The third aim is to move beyond
the stylized regression analyses at the level of aggregate GDP and to investigate the
effects of sectoral shifts in production and employment on women’s economic activ-
ity by using disaggregated national accounts data from the United Nations Statistics
Division and newly available data on employment by sector from the Groningen
Growth and Development Centre (GGDC). The next section discusses the data
sources we use and presents descriptive trends in female labor force participation
over the last three decades.

3 Data and trends in female labor force participation

Whether the feminization U hypothesis correctly describes changes in female labor
force participation over the course of economic development is essentially an
empirical question. However, measuring women’s economic activity is fraught with
difficulties, especially in developing and emerging economies, and there are signifi-
cant uncertainties regarding the international comparability of such data (Anker and
Anker 1989; Psacharopoulos and Tzannatos 1989; ILO 2009b; Bardhan and Klasen
1998, 1999; Klasen and Lamanna 2009). We start with a description of the data
utilized in this paper.

Our data on female labor force participation are drawn from the ILO’s EAPEP
database. The EAPEP contains male and female labor force participation rates based
on country reports and ILO staff estimates. The ILO conducts periodic revisions of
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the EAPEP data, and we test the feminization U hypothesis using the most recent
sixth revision (ILO 201 1a) and the previous fifth revision (ILO 2009a). Both the fifth
and sixth revisions include 191 countries, but while the fifth revision extends over
the period of 1980-2008, the sixth revision covers 1990-2010 (though it also con-
tains estimates for the 1980s for some countries). To compare the results to the earlier
empirical literature, we also perform robustness checks on the fourth EAPEP revi-
sion, which covers the period of 1950 to 1990 (in 10-year intervals) and comprises
178 countries (ILO 1996).6 According to the ILO documentation, estimates from
each revision are incomparable to earlier versions because of improved data avail-
ability and differences in the estimation procedures used to fill data gaps. We view
in particular the fourth revision with great caution, as the quality of labor force esti-
mates for the developing world going as far back as the 1950s, a time at which most
African countries were still under colonial rule, seems highly uncertain.

To gauge the level of correspondence between the revisions, Table 1 compares
female labor force participation estimates of women aged 25 to 59 years for the fourth
and fifth revision (which overlap in 1980 and 1990) and for the fifth and sixth revi-
sion (which overlap 1990 to 2008). The upper panel shows that unweighted averages
across all countries are remarkably similar between the fourth and fifth revisions.
However, there are substantial differences at the level of regions, especially for devel-
oping countries. The fifth revision shows in both years considerable higher female
activity rates for Latin America and the Caribbean (+4.4 percentage points in 1990),
and much lower rates for East Asia and the Pacific (—5.5 percentage points in 1990),
the Middle East and North Africa (—4.8 percentage points in 1990), and South Asia
(—11.8 percentage points in 1990) than the fourth revision. Differences are somewhat
smaller for changes in female labor force participation between 1980 and 1990, but
still significant. For example, the fifth revision shows an average increase in female
labor force participation in Latin America by 3.7 percentage points, compared to 7.6
percentage points under the fourth revision. At the level of individual countries, the
discrepancies are even more striking.’

The bottom panel compares the fifth and the sixth EAPEP revision, which are the
key data sources used in the present study. Moving from the fifth to the sixth revi-
sion, female labor force participation estimates were revised downwards in Europe
and Central Asia (—3.8 percentage points in 2008) and the Middle East and North
Africa (—7 percentage points in 2008), but upwards in high-income non-OECD coun-
tries (+3.1 percentage points in 2008) as well as in Latin America and the Caribbean
(+2 percentage points in 2008). There are virtually no adjustments in regional aver-
ages for Sub-Saharan Africa, South Asia, and OECD countries. Although over-time
changes between 1990 and 2008 derived from the fifth and sixth revisions are very
similar at the regional level, there are again significant differences for individual

%Both EAPEP datasets also contain labor force projections. For the fourth revision, these extend from
1995 to 2010, and for the fifth revision, from 2009 to 2020. However, the analyses in this paper are based
on the labor force estimates only, disregarding the projections.

"In the case of Nepal, the fourth revision reports a minor decline in female labor force participation
between1980-and-1990.(fiom-59.t0-58-%);-while the fifth revision shows an increase by around ten
percentage points, albeit from a much lower level (from 45 to 55 %).
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650 I. Gaddis, S. Klasen

countries. In sum, we feel that the recent revisions of the EAPEP are sufficiently
different in terms of levels and trends from the data used in earlier studies to merit
a reinvestigation and robustness analyses of the feminization U hypothesis for that
reason alone.

Figure 1 shows broad regional trends of female labor force participation and the
share of agricultural value added between 1980 and 2010. The graphs confirm the
widely recognized trend of increasing economic activity amongst women over the
past decades (see Killingsworth and Heckman 1986; Blundell and MaCurdy 1999
for advanced economies; Klasen and Pieters 2012; Gaddis and Pieters 2012 for some
developing countries). In terms of regional variation, the data show that the increases
in female labor force participation were particularly strong in high-income countries
(OECD and non-OECD) as well as in many Latin-American countries. In Sub-
Saharan Africa, rates of female labor force participation (linked to large agricultural
sectors) are traditionally high, but have still seen a modest increase since the 1980s.
Many countries in Europe and Central Asia were able to achieve high rates of female
labor force participation in the 1980s, when women’s economic participation was
encouraged by the communist regimes, but experienced a decline in the early 1990s,
followed by a modest recovery in the late 1990s (see Klasen 1994).% Female labor
force participation in Eastern Asia remained relatively stagnant between 1980 and
2010, though China and Indonesia saw moderate increases. Most countries in South-
ern Asia and the Middle East and North Africa region experienced rising women’s
labor force participation, albeit, in many cases, from low initial levels. The fact that
all regions except Europe and Central Asia experienced increases in female economic
activity between 1980 and 2010, regardless of their initial levels of development and
industrialization, already casts some doubts on the notion of a U-shaped relationship
between the labor force participation of women and economic development.

The trends in the share of value added in agriculture, also shown in Fig. 1, give
evidence on the link between the decline of agriculture and female participation, an
important argument supporting the declining portion of the U hypothesis. The share
has declined everywhere (at different speeds from different levels), but there is no
clear link between changes in the share and the female participation rate. In particular,
there is no evidence that in places where the agricultural share has fallen furthest
from high levels (e.g., South or East Asia), female participation rates have fallen as
a result (as the feminization U hypothesis would imply). This will be examined in
more detail below.

As it is common in the literature on testing the feminization U hypothesis, we use
GDP per capita at PPP exchange rates as a proxy indicator for economic develop-
ment. We test the feminization U hypothesis using data from the PWT (Heston et al.
2009, 2012). The most recent available PWT 7.1 version incorporates the PPP con-
versions of the 2005 round of the International Comparison Program (ICP), while the

8That recovery is more pronounced under the fifth than under the sixth revision of the EAPEP. It seems
likely-thatlabor force estimatesfor the 2000s.undei-the sixth revision are influenced by the financial crisis
(through interpolations by the ILO, the 2008 recession could be reflected in earlier participation rates).
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High income: OECD High income: non-OECD East Asia and Pacific

1980 1990 2000 20101980 1990 2000 2010 1980 1990 2000 2010
Europe and Central Asia Latin America and the Caribbean Middle East and North Africa
8-

6 st

a4 ZZ=--
oI s
T T T T T T T T T T T T
1980 1990 2000 20101980 1990 2000 20101980 1990 2000 2010
South Asia Sub-Saharan Africa
.8
EEETTPPPIN s s s sSataat

Labor force participation rate/ Share of agriculture in VA

0 -
T T T T T T T T
1980 1990 2000 20101980 1990 2000 2010
year
--------- 4th revision — b5th revision 6th revision ~ «wseeeeeeeeeees agriculture

Fig.1 Regional trends in female labor force participation and agricultural value added, 1980-2010. Labor
force participation rates of women aged 25-59 years from ILO EAPEP fourth revision (ILO 1996), fifth
revision (ILO 2009a), and sixth revision (ILO 2011a). Data on agricultural value added from UNSTATS
(2011). Unweighted country averages, not affected by compositional changes (based on a balanced panel).
World Bank country classifications as of November 2011

PWT 6.3 was still based on the 1996 ICP benchmark round. As it is well known,
the 2005 ICP round resulted in higher price levels for many developing coun-
tries, which in turn led to a strong downward revision in their real GDP—of
some 40 % for a country like China (World Bank 2008a, b; Ravallion 2010,
2012). While the 2005 ICP round has clearly improved the coverage and qual-
ity of international price data relative to the more deficient previous rounds,
there has been a concern that much of the upward revision of price levels in
developing countries could be related to methodological changes, and the reli-
ability of the new estimates is highly controversial (Maddison and Wu 2008;
Deaton 2010; Deaton and Heston 2010; Ravallion 2010, 2012).9 This is partic-
ularly problematic as the PWT data that use the 2005 ICP are actually based

9As noted by Deaton (2010), there is an inherent tension in international price comparisons between
surveying goods that are representative for consumption patterns in each country and specifying goods that
are strictly comparable between countries. In contrast to previous ICP rounds, the 2005 round erred on the
side-of inter-country-comparability-by-surveying-precisely specified goods, at the expense of a potential
lack of intra-country representativity.
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652 I. Gaddis, S. Klasen

on linking estimates from several recent PPP rounds, each with their own prob-
lems, generating substantial uncertainty about the accuracy of the trends they report
(PWT 2012).10

What is important for this paper is that there is plenty of evidence that revisions
in international PPP deflators can have strong implications for international income
comparisons (Chen et al. 1994; Ackland et al. 2012; Ravallion et al. 2009; Deaton
2010) and cross-country correlations (see Johnson et al. 2013; Ciccone and Jarociniski
2010 on the sensitivity of growth empirics to PWT revisions). This is why we assess
the sensitivity of the feminization U hypothesis to changes in PPP deflators, using
two recent versions of PWT data (PWT 6.3 and PWT 7.1).

4 A U-shaped relationship between GDP and female labor force participation?

In this section, we re-examine whether the hypothesis of a U-shaped relationship
between female labor force participation and aggregate GDP per capita holds up to
the scrutiny of updated data and improved methods. Our independent variable is the
female labor force participation rate estimated from the fourth, fifth, and sixth revi-
sions of the EAPEP database. Estimates from the sixth revision differ from those of
earlier versions in that the data set is now accompanied by metadata for each data
point that describe, amongst other things, the imputation approach used to fill data
gaps. The ILO (2011b) conducts three broad imputation methods—Ilinear interpola-
tion (of log-transformed labor force participation rates), imputation based on panel
regressions, and judgmental adjustments (in cases where the panel model is deemed
unreliable). The regression-based imputation is problematic for our analysis, because
the ILO uses the assumption of a U-shaped relationship between GDP per capita and
labor force participation to impute missing data points (in other words, the imputa-
tion regression includes GDP and GDP squared as regressors).!! This is why we run
all our regressions also on a reduced sample of the sixth revision data, which exclude
observations imputed based on the regression approach and judgmental adjustments.

We distinguish between three cohorts—women aged 25 to 44 years, 45 to 59 years,
and the combined age group 25 to 59 years. Analyses by Goldin (1995) and
Mammen and Paxson (2000) rely largely on the older cohort of women, who are past
the child-bearing age and whose labor supply decision should not be directly influ-
enced by fertility choices. However, some of the more recent studies in this field
consider women aged 15 years and above (Luci 2009) or 15 to 64 years (Tam 2011).

10The alternative procedure, used by the World Bank, to base the entire assessment of economic perfor-
mance on the latest PPP round, is also problematic as PPPs that are valid in 2005 are unlikely to have
been valid 20 years earlier when products, demands, and prices differed considerably. This can also lead
to substantial uncertainty about GDP trends.

Mnterestingly, the ILO also notes that there is no significant U-shape relationship between GDP and labor
force participation for men and women aged between 20 and 55 years (ILO 2011b). This is motivated by
a-series,of graphs;-which;-hewevei;only-show-cross-sectional patterns (despite the fact that the estimated
regressions seem to be based on over-time variation only).
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As discussed above, our explanatory variable is GDP per capita at PPP exchange
rates (chain index) from the PWT 6.3 and 7.1 (Heston et al. 2009, 2012). Because we
are not interested in short-term cyclical effects and want to follow in the tradition of
the feminization U literature, we use 5-year intervals.

Traditionally, the literature analyzing the feminization U hypothesis estimates a
regression of the following form:

FLFPR;; =+ Blnyi +y (nyi)* + i (1)

where i denotes a country, and ¢ denotes time. FLFPR is the female labor force par-
ticipation rate, and y is a measure of PPP-deflated GDP per capita. If the feminization
U hypothesis holds, we would expect to obtain E <0andy > 0.

Early attempts to investigate the feminization U hypothesis relied largely on OLS
estimations on the pooled sample (e.g., Cagatay and Ozler 1995), whereby param-
eter identification is based on cross-sectional variation. This means essentially that
data on female labor force participation from countries at different income levels
are used to infer the relationship within a single country over time. However, it is
well known that the pooled OLS estimator can be seriously biased in the presence
of time-invariant unobserved heterogeneity, as was famously the case in the empir-
ical assessments of the Kuznets hypothesis (Deininger and Squire 1998). A more
appropriate estimation technique is to use a fixed effects estimator, which allows for
country-specific intercepts and bases identification exclusively on over-time varia-
tion (here the equation also contains time-specific fixed effects, §; to capture common
time trends):

FLFPRiy = o; + Blnyi +y (n yir)® + 8 + pir 2)

The fixed effects estimator also allows us to recover these time-invariant factors
affecting female labor force participation rates that may be linked to the literature
discussed above.!?

More sophisticated approaches acknowledge the persistence of labor force partic-
ipation over time and estimate a dynamic (autoregressive) model of the following
form:

FLFPRi =i +@FLFPRy 1+ Blnyi+y (n yi)* +8 +pir  (3)

In Eq. 3, the first lag of the dependent variable is included as an additional regres-
sor to account for the dynamics of the process (where current realizations of the
dependent variable are influenced by past values). However, estimating Eq. 3 by
OLS or fixed effects would lead to a dynamic panel bias, because of the correla-
tion between the lagged dependent variable and the error term. In addition, there are
endogeneity issues that ought to be addressed. A common strategy to deal with these
issues is to use a difference or system GMM estimator (Arellano and Bond 1991;
Arellano and Bover 1995; Blundell and Bond 1998). Both estimators are designed

12We do not include further control variables as we are, in the spirit of this literature, interested in the
reduced form of relationship between development and female participation and because some of the
most-likely-candidates.for.contiol.variables-(education, fertility) are also potential transmission channels
of the U.
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for situations where the number of time periods is small relative to the number of
observation units, and can accommodate autocorrelation, fixed effects, and endoge-
nous regressors (Roodman 2009). But whereas difference GMM (Arrelano—Bond)
estimates a first-differenced model with lagged levels as instruments, system GMM
(Blundell-Bond) estimates the first-differenced and second-level equation (where
instruments are in first differences) simultaneously, exploiting additional moment
conditions. However, the system GMM estimator requires an additional assumption,
which is that the instruments are uncorrelated with the individual effects (Bond 2002;
Windmeijer 2005). This implies in turn that in the initial period, the economy on
average is in the steady state, so that subsequent growth is uncorrelated with the indi-
vidual effects. In our case, we feel that this assumption is hard to maintain given that
we do not have a fully specified model and deal with a country sample undergoing
rapid economic development. This is why we prefer to use difference GMM for the
analysis in this paper.

One of the advantages of the GMM estimator is that it allows treating the two GDP
variables as endogenous—this is achieved by using second order and higher lags as
instruments. In implementing the estimations, we use an algorithm that allows us to
deal systematically with the various possible lag structures. We start with second-
order lags, which is the standard choice of instruments for endogenous regressors.
We then test for first-order and second-order autocorrelation and perform the Hansen
test of overidentifying restrictions. We accept the estimation if we detect first-order
autocorrelation (p < 0.05), but not second-order autocorrelation (p > 0.1), and
if we cannot reject the null of joint validity of instruments under the Hansen test
(p > 0.1). We also check that the coefficient of the lagged dependent variable is
not larger than 0.95 to avoid the possibility of a random walk. If all conditions are
met, the regression is considered as valid; otherwise, we estimate a new model using
higher-order lags and repeat the diagnostic tests described above. In cases where we
are not able to obtain a valid estimation even using fifth-order lags, the respective
column (in Table 4) is left blank.

We start with the results for the static models (OLS and fixed effects) based on
the four datasets of female labor force participation (EAPEP fourth revision, fifth
revision, and sixth revision—full and reduced sample) and the two sets of GDP data
(PWT 6.3 and PWT 7.1) as shown in Table 2. We also estimate separate regressions
for all countries, OECD and non-OECD countries, where the term OECD refers to
high-income OECD countries based on the World Bank’s country classification (ver-
sion November 2011). We report for each regression the coefficients for log GDP
(LOGGDP) and log GDP squared (LOGGDP2), as well as the implied turning point
(TURNPOINT).!3 The table also shows for each sample the number of countries
(N COUNTRY) and the total number of observations (N OBS).

We commence our discussion with the regressions on the left side of Table 2,
which are based on PWT 6.3. For the sample of all countries (OECD and

13Standard errors for all turning points based on the approach outlined in Kuha and Temple (2003) are
showisin.the .ESM-(Table-A:l).-They.are.quite-nasrow and allow tests of significant differences in those
turning points.
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656 I. Gaddis, S. Klasen

non-OECD), we see that the U relationship comes out clearly from the fourth revision
of the EAPEP, but not from the fifth revision data, where the U tends to vanish mov-
ing from OLS to fixed effects regressions. The U reemerges under the sixth revision
(both using OLS and fixed effects)—though part of this can be explained by the ILO’s
imputation approach. If we exclude imputed observations, the U is only marginally
significant for the combined cohort and the younger cohort under the fixed effects
estimation. Generally, the U is much more shallow in the fixed effects approach than
in the OLS, similar to findings from Mammen and Paxson (2000). There is also a
strong variability in turning points—which are in the range of 1,800 USD PPP for
the fifth regression (fixed effects estimations), but much higher for the sixth revision
(between 4,700 and 9,200 USD PPP); the turning points are nearly always lower in
the fixed effects specification and are often quite low with few observations to the
left of the turning points.

While there is some evidence for a U-shaped relationship between GDP per capita
and female labor force participation if we use the combination of PWT 6.3 and the
sixth revision of the EAPEP, it is interesting to note that under the fifth and sixth revi-
sions, the convex function is entirely driven by high-income OECD countries, where
the U always comes out highly significant from the fixed effects estimations. Further
investigation reveals that this is driven by the former transition countries (Estonia,
Hungary, Poland, Slovak Republic, and Slovenia) and the two Asian countries (Japan
and Korea) in the OECD sample. If we exclude those countries, the coefficients on
log GDP and log GDP squared turn insignificant. This particularly suggests that the
declining female labor force participation rates in transition countries after 1990,
which came in a situation of rapidly rising overall unemployment and an end of the
policies to promote female employment, are important drivers of the U finding in the
data (Klasen 1994). This is, of course, a one-time historical event, quite unrelated to
the secular patterns that are alleged to drive the U. The turning points in the fixed
effects regressions, when they exist, are rather low with often very few observations
on the declining portion of the U.

In contrast, there is no evidence for a U relationship amongst non-OECD coun-
tries, where the coefficients for log GDP and log GDP squared from the fixed effects
regressions are always insignificant, except for one specification (sixth revision,
women aged 45-59 years, which is heavily affected by the imputations). Hence,
based on GDP data from PWT 6.3, there is hardly any evidence for a U-shaped rela-
tionship between GDP per capita and female labor force participation amongst the
large group of developing countries in our sample. Thus, it is safe to conclude that this
combination of data (PWT 6.3 and EAPEP fifth or sixth revision) does not provide
support for the U and its mechanisms.

This changes fundamentally if we move to the right side of the table, which uses
data from PWT 7.1. Now, the fixed effects regressions for non-OECD countries
reveal a clear U-shaped relationship if we use the fourth or sixth revision (full or
reduced) of the EAPEP data (bottom panel). However, the U remains insignificant if
we rely on female labor force participation data from the fifth revision of the EAPEP.
Since under PWT 7.1 the U is still significant amongst OECD countries, there is
now also a much stronger U relationship if we pool OECD and non-OECD countries
(upper panel). To sum up, using PWT 7.1 GDP data, we see evidence in support of
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the feminization U hypothesis in the context of developing countries—but only if we
use the fourth or sixth (rather than the fifth) revision of the EAPEP data.

When interpreting the results, three points are worth noting. First, the country
samples differ somewhat in the different estimations due to data availability in the
different ILO revisions. In a robustness check, we confined the analysis to a common
set of countries (those already captured under the fourth revision), and this did not
change the results in a substantial way (see Table A.2 in the ESM). Secondly, the
ILO revisions cover different and only partially overlapping time periods. But since
the main differences appear when moving from the fifth to the sixth revision of the
ILO data which cover mostly the same time period, the change in time period is not
central to the changes in our results. Also, the move from PWT 6.3 to 7.1 makes
a big difference though covering largely the same time period. Third, the results of
the fourth revision using PWT 6.3 are closest to the results by Mammen and Paxson
(2000) and indeed reproduce their findings for the overall sample. Here, one should
also note, however, that the U does not appear in the fixed effects specification in
non-OECD countries, and that the fourth revision is arguably the least reliable data.'*

Besides the signs and significance levels of the GDP variables, the fixed effects
regressions also provide useful information on country-specific differences in female
labor force participation, which cannot be explained by the level of GDP or over-
time changes. Figure 2 shows the estimated fixed effects using the regression based
on PWT 7.1 and the fifth revision of the EAPEP data (women aged 25-59 years).
Using different combinations of data sources only had a very minor effect on the esti-
mated fixed effects.!> Table 3 also shows the countries with the largest positive and
negative fixed effects. The graph reveals striking regional patterns in female labor
force participation, which in contrast to the descriptive statistics in Section 3, are now
conditioned on the level of GDP. The great majority of Sub-Saharan African coun-
tries have large, positive fixed effects—confirming the notion that the region, with
the exception of some of the Sahel states (Sudan, Niger), has above average rates of
female labor force participation. This is consistent with the claim of Boserup (1970)
of the relative importance of female labor in agriculture in countries not tradition-
ally using plows, creating path dependencies as discussed by Alesina et al. (2011,
2013). The East Asia and Pacific region also has high female activity rates, though
there are negative effects for Malaysia and some of the small island states. Here, the

4The fourth revision data include years that are not included in the fifth revision (1950-1970). The ILO
cut them out as they were deemed unreliable, but one might argue that they come from a time where the
patterns of the U were more visible. We test using the overall sample whether these earlier years drive
the results (by progressively cutting out the earlier observations) and find that this does not qualitatively
change the results. Moreover, we think we have enough variation in economic conditions and stages of
development when using the fifth revision and beyond so that a U-shaped process should be identifiable
in the data. We also experimented on using IV regressions to purge our regression of possible (classical)
measurement error of the GDP variables which could bias our coefficients towards zero. Specifically, we
used PWT 6.3 to predict PWT 7.1 GDP. This did not change the results materially.

I5The fixed effects regressions were estimated using Stata’s xtreg, fe command, which constrains the
system so that the reported intercept is the average value of fixed effects. The full list of estimated fixed
effects-based-on the fifth-revision.of .the EAPEP.and PWT 7.1 is included in the ESM (Table A.3). The
fixed effects using other combinations of data sources are available on request.
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Fig. 2 Country-specific fixed effects by country group, 1980-2005. Fixed effects regression based on
EAPEP fifth revision and PWT 7.1 (1980-2005)—women 25 to 59 years (see Table 2). World Bank
country classifications as of November 2011

Table 3 Summary of country-specific fixed effects by country group, 1980-2005

Country group Mean FE Countries with  Bottom three (FE < 0) Top three (FE > 0)
FE<O FE>0

High-income: OECD 0.00 13 18 Luxembourg, Ireland, Iceland, Sweden,
Spain Estonia

High-income: non-OECD —0.19 15 3 Saudi Arabia, UAE, Croatia, Bahamas,
Malta Barbados

East Asia and Pacific 0.10 6 10 Solomon Islands, Fiji, Cambodia, Vietnam,
Malaysia Laos

Europe and Central Asia 0.12 3 18 Turkey, Macedonia, Bulgaria, Belarus,
Tajikistan Kazakhstan

Latin America and Caribbean —0.06 19 7 Colombia, Costa Rica, Uruguay, Bolivia,
Mexico Jamaica

Middle East and North Africa —0.30 11 1 Libya, Iraq, Lebanon  Djibouti

South Asia —0.12 6 2 Pakistan, Afghanistan, Nepal,
Maldives Bangladesh

Sub-Saharan Africa 0.13 11 34 Niger, Sudan, Tanzania, Rwanda,

Mauritius

Burundi

ision and PWT 7.1 (1980-2005)—women 25 to 59 years

f November 2011. See ESM for full list (Table A.3)
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policies to promote female education and employment, associated with the export-
oriented growth strategies, are likely to have played a role (e.g., Klasen and Lamanna
2009; Seguino 2000b; Klasen 2006). In Europe and Central Asia, consisting largely
of transition countries, there are also nearly universally positive fixed effects, likely a
legacy of socialism which promoted female labor force participation (Kornai 1992).
Conversely, female labor force participation is below average in South Asia (with
the exception of Bangladesh and Nepal), again consistent with the claim of Boserup
(1970) of lower female labor force participation in the South Asian plow cultures.

In much of Latin America (apart from a few countries such as Uruguay, Bolivia,
and Jamaica), there are negative fixed effects and the largest negative fixed effects
are found in the Middle East and North Africa regions, where the only country that
has a positive estimated fixed effect, Djibouti, has seen a large downward revision of
its female labor force participation rate under the sixth revision of the EAPEP (from
74 % in 2008 under the fifth revision to only 36 %). There are also large negative
fixed effects amongst some high-income non-OECD countries, which are particu-
larly driven by the oil-rich countries in the Gulf (Saudi Arabia, Oman, United Arab
Emirates). The graph also confirms the well-known pattern of female labor force par-
ticipation amongst high-income OECD countries, with large negative fixed effects in
southern European countries (Italy, Spain), but also in Ireland and Luxembourg, and
positive effects in much of northern Europe. The fixed effects in these regions are
consistent with the claim that different types of religions and religiosity with their
associated values play a large role in explaining these patterns, with Latin Amer-
ica, the Middle East, and southern Europe being dominated by religions (Islam and
Catholicism) that have historically placed and/or continue to place limits on female
labor force participation, while the Protestant northern European countries place few
limits (e.g., Norris 2010; Feldmann 2007). The particularly sizable negative fixed
effects in the Middle East can, of course, also be related to the reliance on primary
exports in the region as suggested by Ross (2008).

These fixed effects are rather large and, in fact, dominate the changes implied by
tracing out the U in the fixed effects regressions. To illustrate this, consider how a
move from the turning point of the U to the 90th percentile in the data in Table 2
would affect female labor force participation rates, compared to the absolute value of
the fixed effects in a regression. Using the age group of 25-44, the sixth revision and
PWT 7.1, where the U is sizable and significant, moving from the turning point, situ-
ated at a per capita income level of just below 5,000 USD PPP (the level of Albania)
to 34,000 USD PPP (the level of the UK) would raise female labor force participation
rates by about 6 percentage points; the average absolute value of the fixed effect in
that specification is about 15 percentage points. Thus turning from a lower middle-
income country to a high-income country will only have a rather moderate impact on
female labor force participation rates, compared to the large historically contingent
differences between countries. In most specifications, the changes implied by the U
are even smaller, esp. for its declining portion. Thus, we not only have doubts about
the statistical significance of the U, but its economic significance is modest even in
the cases where it is statistically significant.

The strong inertia of historically contingent women’s economic activity is also one
of the key motivations for now turning to the dynamic model, which allows current
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rates of female labor force participation being influenced by past values. This also
has the advantage that we can treat log GDP and log GDP squared as endogenous,
using lagged values as instruments. As discussed earlier, we use difference GMM
to estimate the dynamic model. Table 4 shows the coefficients for log GPD and log
GPD squared alongside with the coefficient of the lagged dependent variable. We
also report on estimated turning points, sample sizes, and important regression diag-
nostics.!® One immediately notices the perseverance of women’s activity rates over
time, as the coefficient of the first lag of the female labor force participation rate is
always sizable and highly significant.

Overall, there is no clear evidence for the feminization U hypothesis from the
dynamic estimations—the coefficients of log GDP and log GDP squared are often
insignificant, and sometimes the estimated functional form is concave, rather than
convex. Moreover, the estimated turning points exhibit a great deal of variety, which
is hardly reconcilable with the notion of a common trend in female labor force partic-
ipation over the course of economic development. Interestingly, whatever evidence
there is to support the U relationship now rather comes from the sample of non-
OECD countries, where the GDP variables tend to have the expected sign and are, at
least, marginally significant in six out of 15 specifications (but contrary to the static
fixed effects model, only under the fifth revision of the EAPEP). However, compar-
isons are hampered by the fact that there are several samples on which no regression
model satisfied the diagnostic tests specified earlier. Further robustness checks also
revealed that the estimates are sensitive to the specific choice of lag structure. While
we interpret the dynamic regressions as providing little evidence for the feminization
U hypothesis, we are mindful that the GMM estimates are sensitive to the choice of
instruments.

On the whole, the static and dynamic estimates in this section demonstrate
that the U relationship is not robust across alternative data sources and estima-
tion methods—especially if the focus lies on non-OECD countries. The static fixed
effects regressions using PWT 6.3 provide little support for a U-shaped relationship
between per capita GDP and female labor force participation, apart from a small
group of high-income OECD countries. Conversely, the feminization U comes out
much stronger under the newly released PWT 7.1, but even this U is rather muted,
compared to the sizable fixed effects. For both sets of PWT data, the U-relationship
tends to vanish if we use dynamic instead of static panel data methods.

As a further robustness check, we also use an alternative test for a U-shaped rela-
tionship recently proposed by Lind and Mehlum (2010). This tests if the slope of the
curve is negative at the start and positive at the end of the data range. However, this
does not affect our conclusions; the U-shape remains highly sensitive to changes in
data and specification. In light of such fragile results, we argue that an assessment
of the feminization U hypothesis relying on international PPP income comparisons

16When estimating the dynamic model with data from the fourth revision, we always encountered second-
order-autocorrelations-which-renders the.-moment.conditions of the GMM estimator invalid. This is why
this section presents the dynamic estimates only for the fifth and sixth revision data.
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is not robust, partly related to the large changes and margins of error associated with
the different versions of the data. Moreover, the findings from this section suggest
that the relationship between economic development and female labor force partici-
pation is more complex than is suggested by the rather simple model considered so
far. One of the complexities relates to the large differences in patterns of structural
transformation between regions and countries, a subject to which we now turn.

5 Structural change and female labor force participation

We now consider one of the key mechanisms supposedly underlying the feminiza-
tion U hypothesis—structural change as reflected in sectoral growth in value added
and employment. Our key innovation is to directly assess the effect of disaggre-
gated sectoral growth on female labor force participation, rather than to estimate a
nonlinear relationship between aggregate GDP and women’s activity. By exploiting
information on sector-specific growth, we can allow for various nonlinearities and
the differential impact of growth on female labor force participation across countries
at different stages of the development process without relying on cross-country GDP
comparisons. This renders the assessment independent of international price compar-
isons and PPP revisions, which hampered the analyses in the preceding chapter. The
sectoral perspective advocated for in this section is also much closer to the original
idea of the feminization U hypothesis, which emphasized structural change as a key
driving factor of women’s economic activity. We argue that the pattern and process
of structural change experienced by the developing world today is too diverse (even
for countries with similar GDP levels) to trace out a common trend in female labor
force participation (see also McMillan and Rodrik (2011) on patterns of structural
change across countries). Therefore, it is preferable to directly analyze the relation-
ship between structural change (as captured by disaggregated sectoral growth) and
women’s economic activity.

In the ESM (Figs. A.1 and A.2), we document the pattern of structural change by
region, showing particularly the substantial decline in agricultural value added and
employment in Africa and Asia. As a simplified starting point, we split our sample
into two groups based on the initial level as well as the trend in agricultural value
added (as a share of total value added).!” Related to the theory underlying the femi-
nization U, we would expect that countries with a large agricultural share, or a strong
decline in this share, should face falling female participation as they grow. We then
estimate a fixed effects model similar to Eq. 2, but excluding the quadratic term in log
GDP (Table 5). In a few specifications, we see indeed that female labor force partici-
pation declines with GDP growth in countries with a high initial share of agriculture
in total GDP (respectively with a strong decline in the share), but in most cases, the

7The sample is split in such a way that one quarter of countries are expected to transition through the
declining portion of the U and thus experience a fall in female labor force participation with rising per
capita income, while the remaining three quarters are assumed to experience an increase in female labor
foree participationwith-rising per.capitasincomesThis corresponds approximately to the J-shaped patterns
found in Section 4, with fewer observations to the left of the turning point.
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664 I. Gaddis, S. Klasen

relationship turns out to be insignificant. Nonetheless, this provides some suggestive
evidence that structural change might affect female participation in ways consistent
with the U hypothesis. We now turn to explore this in more detail.

We start with a simple accounting identity that shows how changes in the female
employment rate are related to sector-specific growth in value added (see Ravallion
and Datt 1996; Loayza and Raddatz 2010; Christiaensen et al. 2011 for a similar
approach in relating changes in poverty to sectoral value-added growth). Our objec-
tive is not to provide a structural model or to establish causality but to present a very
simple conceptual framework that aids interpretation of the empirical analyses later
on. The focus lies on direct effects of economic growth on female labor force par-
ticipation stemming from employment generation and labor demand in the different
sectors. '8

Let e be the overall employment rate in a country, that is, the ratio of the employed
population (E) to the total population (P). Likewise, the female employment rate
(ey) is defined as the ratio of employed females (E r) to the total female population
(Py). For simplicity, we assume that men and women have the same population share
(Py = Py = 1/2P) so that we obtain

Er _,ErE

= =rp T p

P; =2rse (4)
where ry is the female intensity of employment (female employment per total
employment).

The proportionate change in female employment is given by the GDP elasticity of
female employment (&.ry, defined as the proportionate change in the female employ-
ment rate divided by the proportionate change in GDP per capita) multiplied by the
proportionate change in per capita GDP (y):

de der y\ dy dy
! = ( ! ) = Eefy 5)
ef er dy/) y y
Applying a logarithmic approximation, we obtain for small changes:
diney = ¢eopydiny (6)

Substituting (4) into the equation for the GDP elasticity of female employment (first
term of Eq. 5) shows that the latter can be expressed as the sum of the GDP elastic-
ity of total employment (&,y, the proportionate change in the total employment rate
divided by the proportionate change in GDP) and the GDP elasticity of the female
employment intensity (&ry, the proportionate change in the female employment
share divided by the proportionate change in GDP):

dey dQ2rye) dry de dry de
_dy _dy ey _ay oy o
Eefy = e = (2rpe) rre = ry e = 8rfy T Eey
y y y y y

180f course-there-are-also-indirect-effects;-such-as-growth in overall family incomes due to structural
transformation and associated income effects. Those are not directly captured by the above framework.
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Substituting Eq. 7 into Eq. 6 and considering that overall GDP growth can be approx-
imated by the sum of share-weighted growth rates of the different economic sectors
(j =1,...,J) finally delivers:

J
dines = Z/‘:l (erpy j + €eyj) sjdln y; (8)

According to Eq. 8, one can decompose growth in the female employment rate into
the following proximate determinants at the sectoral level: the growth rate of sector
j (dlny j), the elasticity of total employment to growth in sector j (€ey;s;), and the
elasticity of the total female employment intensity to growth in sector j (&,fy;s;).
For simplicity, we will denote &,¢y; and &.y; as size-adjusted GDP elasticities, which
show the responsiveness of the total female employment intensity, respectively, of the
total employment rate, to growth originating in sector j, controlling for the sector’s
size. However, it is important to bear in mind that the proportionate change in the
female employment rate also depends on the sector’s share in total value added (s;).

This simple decomposition helps to explain why not all growth creates employ-
ment opportunities for women, even if we control for the share of the sector in
total GDP. In fact there is ample reason to believe that the two (size-adjusted) elas-
ticities above will exhibit significant variation between the sectors. &, depends on
the sector-specific labor intensity of production. Capital-intensive growth, for exam-
ple, in the mining sector, may not generate many jobs for men and women alike.
Likewise, employment levels in low productivity sectors with surplus labor (such as
subsistence agriculture) may only be weakly linked to value added. &, ¢, depends on
changes in sectoral employment segregation, whether women tend to become more
engaged in certain sectors during the growth process, and whether the sectors that
grow have above or below average female employment intensities. It has well been
observed that women are often clustered in specific sectors, due to occupational
preferences, educational gender gaps, discrimination, social stigma, or opportunity
cost considerations (see World Bank 2011). Farm work, for example, is often con-
sidered an attractive sector for women because it is compatible with child-rearing
and home work responsibilities, despite the sector’s low productivity and earnings.
Goldin (1990, 1995) argues that female employment in blue-collar occupations is
constrained by stigmatization and social norms, whereas white-collar service jobs
are deemed much more acceptable for women; this may explain why women are dis-
proportionately employed in the service sector. However, it is important to note that
Eq. 7 shows clearly that the initial share of female employment in the economy is
not important for the percentage change in the female employment rate.!® What mat-
ters is whether the economy’s female employment intensity changes with increases
in sectoral value added—that is whether the economy feminizes or defeminizes,
irrespectively, of it’s initial level of feminization (across all sectors).

19This is because we look at relative (in percent) changes, rather than absolute (percentage point) changes.
Please note that the initial female employment intensity of the growing sector does matter for the percent-
age change in the female labor force participation rate. Growth of sectors where the female employment
intensity is high will have a larger impact on the growth of aggregate female employment rate. However,
we-do-not-have.data on sector-specific.female.employment intensities and cannot isolate this element
empirically.
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In light of this discussion, we formulate the following hypothesis:

e Agriculture: g,y is small or even negative because of surplus labor in the agri-
cultural sector in poor countries, and because of the increasing mechanization
of agriculture in advanced economies. We expect &7, to be negative, because
young women have increasingly benefitted from expanding education opportuni-
ties and are less likely than their mothers to enter the agricultural sector, though
this could be counteracted by the fact that the agricultural sector often will still
have an above average initial level of female participation.

® Mining: &,y is small because production is capital-intensive. &, ry is close to zero,
or even negative.

® Manufacturing: &,y is potentially large. Despite the widespread perception that
women worldwide “shun the factory” (Boserup 1970, p. 114), we expect a
positive &,7y. This is because it has been observed that women (esp. young,
unmarried women) are increasingly engaged in export-oriented garment and
other light manufacturing industries and that women often play a crucial role as
subcontracted own-account or piece-rate industrial laborers working at home or
in small workshops (Ghosh 2002; World Bank 2011; Seguino 2000a).

e Construction: &,y is potentially large because of the sector’s high labor intensity.
Our expectation is that ¢,y is close to zero or negative.

e Services: We anticipate &y to be comparatively large because services are labor
intensive. We also expect a positive &, sy because the sector is attractive for young
women entering the labor market, and because services most likely have an above
average initial level of female participation.

As in the previous section, we use female economic activity as a proxy for female
employment (see Klasen and Lamanna (2009) for a similar approach). In order to test
empirically if and how the sectoral structure of growth matters for female economic
activity and employment, we regress the proportionate change in the female labor
force participation rate on the share-weighted growth in per capita value added in
seven sectors of the economy (expressed in log first differences).
7
AInFLFPR;; = 7'[6: + Z ﬂf “Siji—1 - Alny;j + StF + & )
Jj=1

Share-weighted growth implies that growth in each sector is weighted by the sector’s
share in total value added in the initial period. The regression equation also contains
a common intercept (n(f ) and allows for time-specific fixed effects ((SIF ) to capture
common changes in female labor force participation across periods. We do not allow
for country-specific fixed effects because Eq. 9 is already expressed in first differ-
ences. The 7 /”s are the sectoral effects to be estimated; Eq. 8 shows that they can be
interpreted as the sum of the size-adjusted GDP elasticities of total employment and
the total female employment intensity.

Despite the fact that our ultimate interest lies in female employment, we also esti-
mate the Eq. 9 with the overall (male and female) labor force participation rate on
the left-hand side:

7
AInTLFPR;, = nl + ijl -siji1 Alny i+ 8] +e; (10)
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This allows us to distinguish the two elasticities identified above—in particular, the
sectoral parameters rro can now be interpreted as the size-adjusted elasticity of total
employment to growth in sector j. The size-adjusted elasticity of the total female
employment intensity to growth in sector j is then ]F -l

So far, we considered sector-specific value added as an indicator of structural
change, which is closely related to the analysis of the previous section and the
existing empirical literature on the relationship between aggregate GDP and women’s
labor force participation. However, we may also interpret structural change as a pro-
cess of labor reallocation and thus investigate the relationship between female labor
force participation and sectoral employment growth directly. This allows us to get
a sense of the responsiveness of female labor force participation to employment
expansions in sectors where employment changes are only weakly correlated with
variations in value added.?® Another reason for focusing on the sectoral allocation
of the labor force is that national accounts data in developing countries are often
of poor quality, especially when it comes to capturing output from agriculture and
informal enterprises, sectors which provide a livelihood for many women worldwide.
Therefore, we also estimate the following equation, where we regress the change in
the female labor force participation rate on the share-weighted growth in per capita
employment (again, expressed in log first differences):

AInFLFPR;; = ﬂ({:* + ZZ:I ﬂ.IF* . si*jt4 . Alne,-j, + 5IF* + & (11
The S;kafl is then the sector’s share in total employment in the initial period. nf *
can be interpreted as the responsiveness of the female labor force participation rate to
employment growth originating in sector j, controlling for its size, which depends on
whether the economy feminizes or defeminizes as employment expands. In princi-
ple, it would be enough to compare the estimated coefficients against unity to gauge
feminization or defeminization. However, since our dependent and explanatory vari-
ables come from different data source, any (classical) measurement error will bias the
estimated coefficients towards zero. However, we can still obtain useful information
from comparing the & ]F * across sectors.

An important caveat of our approach is that it might be seen to imply a causal
relationship from structural change to female labor force participation. In reality, sec-
toral growth and women’s economic activity are equilibrium outcomes that depend
on a range of exogenous and endogenous factors and complex interactions, includ-
ing potential spillovers between sectors. For the purpose of the present paper, our
objective is limited to understanding whether there are consistent patterns between
sectoral growth and female economic activity, which would support the notion of the
feminization U hypothesis that structural change is one of the key drivers of trends in
female labor force participation.

201f there were cross-country data on male and female employment by disaggregated sector, we could also
directly decompose the change in female employment into various sectoral contributions. However, here
we-use-aregression-approach.to-relate. data.on.the.sectoral allocation of total employment, which are not
disaggregated by sex, to female labor force participation estimates from the EAPEP database.
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To estimate Eqgs. 9 to 11, we use two main data sources. First, we draw on
the National Accounts Main Database of the United Nations Statistics Division
(UNSTATYS) for annual national accounts data (1970-2010) for more than 200 coun-
tries (UNSTATS 2011). Value added is disaggregated into seven broad sectors as
shown in Table 6.2! Second, we use the 10-Sector Database of the Groningen Growth
and Development Centre (GGDC), which contains annual employment data (from
1950 onwards) by sector for 28 countries in Latin America, Asia, and the OECD
(GGDC 2011). We complement this database with additional data for nine African
countries, China, and Turkey provided by McMillan and Rodrik (2011), which give
us a sample of 39 countries in total.22 As documented in Timmer and de Vries (2007),
the GGDC employment time series are of much higher quality than those provided by
the World Development Indicators of the World Bank (2006), as the latter suffer from
frequent gaps and various inconsistencies. For our analysis, we combine some sec-
tors of the GGDC database to match the seven sectors of the national accounts data.
Our analysis draws on the fifth revision of the ILO’s EAPEP (1980-2005) which is
the longest time series and which is not affected by the turbulences during the recent
financial crisis, though we briefly turn to the sixth revision at the end of this section.
As before, we use 5-year intervals and distinguish between three cohorts, because
the effect of structural change on women’s labor force participation is likely to differ
according to age.

Table 7 reports the results for the value-added regressions (Egs. 9 and 10). Growth
in agricultural value added is neither significantly correlated to total labor force par-
ticipation nor to female labor force participation. This confirms our expectation that
agricultural value added and employment are only weakly correlated (e.y is close
to zero). Another potential explanation is that national accounts data on agricul-
tural production in low-income countries are notoriously weak. €,y is negative but
very small, indicating no significant feminization or defeminization in the economy.
Table 8 reports results for Eq. 11. We see that employment growth in agriculture is
highly correlated to increases in female labor force participation in the subsample
of countries for which we have data on sectoral employment trends.?> The effect is
much larger for the older women, who seem to have a stronger attachment to the
farming sector. Since agricultural employment tends to decline in most countries, this
means that this decline is associated with a decline in female employment as well,
consistent with the structural change arguments leading to the feminization U.

21The classification is based on the ISIC 3.1 industry classification, but some of the one-digit sectors
are combined in the dataset. Of course, one may argue that seven sectors are still too broad to uncover
specific subsector dynamics (e.g., differential trends in female labor force participation in different types
of agriculture, or manufacturing subsectors). While we are mindful of these limitations, the data do not
allow estimating separate effects for different subsectors in agriculture or manufacturing.

22However, we have to drop West Germany and Taiwan during the analysis stage because these two
countries do not have a corresponding entry in the ILO database.

231t is somewhat surprising that all coefficients in Table 8 are below unity. This would suggest that female
labor force participation increases less than proportionately with employment growth in any sector (an
across-the-board defeminization). We suspect that this weak correlation is driven by the fact that we use
employment.data-from.tweo.different-sourcesswhich-both suffer from measurement error. Another reason
might be changes in female unemployment (which is included in the labor force participation rate).
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Table 6 Overview of sector classifications

Category

Agriculture

Industry

Services

ISIC Rev. 3.1

categories

A—Agriculture,
hunting, and forestry

B—Fishing
C—Mining
and quarrying

D—Manufacturing
E—Electricity, gas,

and water supply
F—Construction
G—Wholesale and

retail trade; repair of

motor vehicles,

motorcycles and personal

and household goods
H—Hotels and restaurants
[—Transport, storage

and communications

J—Financial
intermediation

K—Real estate, renting,
and business activities

L—Public administration

and defense; compulsory

social security

M—Education

N—Health and social work

UNSTATS national

accounts main database

Agriculture, hunting,
forestry, fishing

(ISIC rev. 3.1: A-B)

Mining, manufacturing,
utilities (ISIC rev. 3.1
C-E), and manufacturing
(ISIC rev. 3.1: D)

Construction (ISIC F)

Wholesale, retail trade,
restaurants, and hotels
(ISIC rev. 3.1: G-H)

Transport, storage, and
communication (ISIC rev.
3.1:0)

Other activities
(ISIC rev. 3.1: J-P)

O—Other community, social,

and personal service activities

P—Activities of private

households as employers and

undifferentiated production

activities of private households

ol Ll Zyl_i}al

669

GGDC 10-Sector database

Agriculture (ISIC rev. 2: 1)

Mining (ISIC rev. 2: 2)

Manufacturing (ISIC rev. 2: 3)
Public utilities (ISIC rev. 2: 4)

Construction (ISIC rev. 2: 5)

Wholesale, and retail trade
(incl. hotels and restaurants)
(ISIC rev. 2: 6)

Transport, storage, and

communication (ISIC rev. 2: 7)

Finance, insurance, and real
estate (ISIC rev. 2: 8)

Community, social and personal
services (ISIC rev. 2: 9), and
government services (ISIC rev.
2: 10) [combined in

some countries]

Extraterritorial organizations and bodies (ISIC category Q) is disregarded in the above table. ISIC Inter-
jona 3 ia assificati A onomic Activities. Based on UNSTATS (2011) and
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Table 8 Sectoral employment growth and female labor force participation (ILO EAPEP fifth revision)
Cohort 25-44  Cohort 45-59  Cohort 25-59

Growth in employment (per capita, share-weighted)

Agriculture (ISIC 3.1: A-B) 0.221%#* 0.605%*%* 0.310%#*
Mining and utilities (ISIC 3.1: C+E) —0.009 0.515 0.138
Manufacturing (ISIC 3.1: D) —0.013 0.150 0.047
Construction (ISIC 3.1: F) —0.233 —0.230 —0.237
Trade, hotels, and restaurants (ISIC 3.1: G-H) 0.478%** 0.691* 0.507%**
Transport, storage and communication (ISIC 3.1: 1)  —0.877 0.282 —0.643
Other services (ISIC 3.1: J-P) 0.539%3#:* 0.515%* 0.499%*

Number of observations 163 163 163

Number of countries 37 37 37

R? 0.147 0.127 0.154

#%kp < 0.01; **p < 0.05; *p < 0.1. Reports coefficients. Dependent variable is the change in
female labor force participation (5-year intervals, 1980-2005). Time dummies not reported. Cluster-robust
standard errors

Countries included Argentina, Bolivia, Brazil, Chile, China, Colombia, Costa Rica, Denmark, Ethiopia,
France, Ghana, Hong Kong, India, Indonesia, Italy, Japan, Kenya, Republic of Korea, Malawi, Malaysia,
Mauritius, Mexico, Netherlands, Nigeria, Peru, Philippines, Senegal, Singapore, South Africa, Spain,
Sweden, Thailand, Turkey, UK, USA, Venezuela, Zambia

Value-added growth in mining and utilities is negatively related to overall labor
force participation, but the effect is small and mostly insignificant. We explain the
lack of responsiveness in overall levels of economic activity to mining and util-
ity growth with the high-capital intensity of mining operations and the fact that
changes in value added are often driven by short-term price fluctuations. More-
over, there is a large and significantly negative correlation between value added
growth in the mining sector and female labor force participation, which merits a
discussion. One explanation would be that women are disengaging from the min-
ing sector, but this does not seem likely given that the sector probably employed
few women to begin with. What seems more plausible is that income from natu-
ral resource extraction is correlated with deeper socioeconomic changes. This would
confirm the observation made by Ross (2008) and Assaad (2005) that oil produc-
tion in the Middle East reduces the number of women in the labor force through
its effects on family bargaining power and export structure. There are at least three
potential transmission channels: First, earnings accruing to male household mem-
bers from employment in the oil and mining sector may reinforce patriarchal family
models, especially in conservative societies. Second, higher household incomes asso-
ciated with a booming mining sector could lead to a decline in female labor supply
via the income effect. Third, an expansion in extractive industries is often associ-
ated with a contraction in female-labor-intensive export sectors due to Dutch Disease
effects. To the extent that we cannot fully control for differential growth in the various
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industrial subsectors, the regressions might attribute the resulting decline in female
economic activity to mining and utility growth. We do not find a correlation between
employment growth in the mining sector and female labor force participation
(Table 8), which partly reflects that among the 37 countries for which, we have data
on sectoral employment, there are only few major resource-exploiting economies
(see Table 8 footnote).

There is a positive relationship between growth in manufacturing value added and
female labor force participation, which is significant for the younger cohort (25-44
years) and the combined cohort (25-59 years). &,y and ¢, 5, are both positive, sug-
gesting that manufacturing growth does create employment, and that an expansion
in manufacturing is associated with an increasing feminization of the economy as
a whole. It is indeed often noted that labor-intensive manufacturing industries, such
as textiles, garments, footwear, and electronics employ young, unmarried women
(Mammen and Paxson 2000), many of whom are barely even captured by our younger
cohort of 2544 year olds. Women may also work as home-based industrial work-
ers in the informal economy, supplying middlemen and larger factories (Ghosh
2002). However, in our data set, the positive association between growth in man-
ufacturing value added and female labor force participation is partly driven by the
coinciding experience of contraction in manufacturing and declining female labor
force participation in some of the former communist countries in the early 1990s.
If we estimate Eqs. 9 and 10 using median regression, which are less sensitive to
these outliers, the association turns insignificant. Moreover, there is no significant
relationship between employment growth in manufacturing and female labor force
participation for the 37 countries for which we have sector-specific employment data
(Table 8).

Value-added growth in transport, storage, communication, and in other services is
positively related to total labor force participation, and the coefficients are significant
for two out of three cohorts. In all three service subsectors (including trade, hotels
and restaurants, where value-added growth is negatively related to total labor force
participation), &, ry is positive, indicating an increasing feminization of the economy.
The regressions in Table 8 also show positive effects on female labor force participa-
tion from employment growth in trade, hotels, and restaurants and from employment
growth in other services.

While the preceding discussion gives an indication of how responsive female
employment reacts to growth in different sectors, it does not provide immediate infor-
mation on the direction and magnitude of changes in women’s economic activity
due to structural change amongst different groups of countries. This is because apart
from the two elasticities &.y; and &,ry;, the sectors’ initial share in total value added
(s;) and actual changes in value added per capita (Alny ;) over time also need to be
considered. To quantify the overall effect of structural change on female labor force
participation, we use the model estimated in Eq. 9 to simulate changes in participa-
tion of women aged 25 to 59 years based on actual changes in sectoral value added.
For simplicity, we focus on the 143 economies for which we have data on value added
by sector for the full period of 1980 to 2005 (which excludes the former transition
countries in Europe and Central Asia).
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Table 9 Simulated changes in female labor force participation, 1980-2005 (ILO EAPEP 5th revision)

Country group Actual A Simulated A in ~ Number of countries
in FLFP FLFP based on  simulated
19802005  with structural

change A FLFP < 0 due A FLFP > 0 due
to sectoral change to sectoral change
All countries with data for 1980-2005
High-income: 0.168 0.025 1 26
OECD members
High-income: 0.196 0.017 2 14
non-OECD members
East Asia and Pacific 0.036 0.015 2 11
Europe and Central Asia  —0.049 0.012 0 4
Latin America 0.138 0.007 6 20
and the Caribbean
Middle East 0.114 0.004 3 7
and North Africa
South Asia 0.079 0.013 1 6
Sub-Saharan Africa 0.052 —0.002 21 19
All 0.107 0.010 36 107
Only countries with an increase in (total) per capita value added for 1980-2005
High-income: 0.168 0.025 1 26
OECD members
High-income: 0.174 0.018 2 9
non-OECD members
East Asia and Pacific 0.036 0.015 2 11
Europe and Central Asia  —0.049 0.012 0 4
Latin America 0.152 0.010 2 18
and the Caribbean
Middle East 0.099 0.008 2 5
and North Africa
South Asia 0.099 0.019 0 6
Sub-Saharan Africa 0.059 0.001 8 13
All 0.113 0.014 17 92

Based on the model in Table 7 (women aged 25-59 years)

Table 9 shows observed changes in female labor force participation between 1980
and 2005 as well as simulated changes based on sectoral growth in value added
ighted count . The upper panel shows that women’s economic
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activity rates increased by about 11 percentage points over the period of 1980 to
2005 across the countries included in the simulation exercise, of which just under
10 % (that is 1 percentage point) can be explained by structural change.”* Across
all regions, 107 countries have a predicted increase in female activity based on their
sectoral growth patterns, while 36 have a simulated decline. At the regional level,
the simulations predict the strongest increases in female labor force participation
for high-income OECD countries (42.5 percentage points) mainly due to growth in
the service sectors. Most other regions have a simulated increase in activity rates in
the magnitude of 0.5 to 2 percentage points. At the country-level, the largest sim-
ulated increases in female activity rates (in order of 5 to 7 percentage points) are
for some of the fast-growing high-and middle-income East Asian countries, partic-
ularly Korea, Singapore, and Thailand, driven by manufacturing and service-sector
growth.

The only region where the majority of countries have a simulated decline in
female labor force participation is Sub-Saharan Africa. It is also the region with
the greatest spread in simulation outcomes, with simulated increases in Lesotho
(43.9 percentage points), Gabon (+3.8 percentage points), and Mauritius (+3.1
percentage points), and sizeable declines in Liberia (—7.2 percentage points), Equa-
torial Guinea (—6.5 percentage points, though the country technically falls into the
high-income non-OECD group), Angola (—5 percentage points), and the Republic
of Congo (—4.6 percentage points). Those countries in Sub-Saharan Africa with a
simulated decline in female activity can be grouped into two categories. The first
consists of natural resource-rich countries (Angola, Equatorial Guinea, Botswana,
and Republic of Congo), where the simulated change is dominated by the nega-
tive coefficient of growth in mining on female labor force participation. The second
consists of countries where the UNSTATS national accounts data show a signif-
icant contraction in per capita value added and hence in many cases negative
sectoral changes for the period of 1980-2005 (e.g., Democratic Republic of Congo,
Liberia).

Since the feminization U hypothesis is essentially about growing economies, the
bottom panel shows simulated changes for a subgroup of countries with positive
changes in per capita value added (across all sectors) between 1980 and 2005. Now
the proportion of countries with a simulated decline in female labor force participa-
tion is even smaller (17 out of 109 countries), and this negative effect is typically
driven by growth in the mining sector. In some other cases, the negative simulated
change over the period of 1980 to 2005 reflects strong temporary contractions in
value added in sectors with a positive correlation to female labor force participation
(such as significant declines in value added from manufacturing in some Sub-Saharan

241t should be noted that the model in Eq. 9 includes an intercept and time dummies, which capture much
of the country-invariant increase in female labor force participation between 1980 and 2005. When we
simulate the effect of structural change on female economic activity, we disregard those effects by basing
the simulations only on sectoral growth rates.
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African countries during the 1980s), which were not evened out by subsequent
growth in other sectors.?

In a nutshell, the findings in this section suggest that structural change matters
for female labor force participation, but there is little evidence that sectoral growth
alone is the key driver of women’s economic activity. Moreover, structural changes
tend to work in the direction of increasing female labor force participation, except
for countries where growth is dominated by natural resource extraction. Contrary to
the notion of the feminization U hypothesis, we find no evidence that manufacturing
growth is negatively related to female labor force participation.

Before turning to the conclusion, we address some potential criticisms to the anal-
yses in this section. First, one may argue that our data on sectoral growth and female
labor force participation are a noisy measure of structural change and that this, under
the assumption of classical measurement error, will bias coefficients towards zero.
However, we believe that the data that were previously used to test the feminization U
hypothesis are at least as problematic. In fact, most of the analyses so far were based
on labor force estimates from the fourth revision of the EAPEP, which covered the
period of 1950 to 1995 and for which data quality is such a serious concern that the
ILO no longer reports estimates prior to 1980. Moreover, the existing literature has
tested the feminization U hypothesis on the basis of international GDP data at PPP
exchange rates, which suffer from significant uncertainty (as discussed in Section 3)
and are a poor proxy for structural transformation.

Another possible caveat is that the effect of structural change on female labor force
participation depends on the degree of openness of the economy, for example, due
to skill-biased technological change. In a related paper, Cooray et al. (2012) explore
the relationship between FDI and trade flows and women’s economic activity. Their
findings suggest that increased globalization has a negative effect on the labor force
participation of young women, albeit with differences across regions and sectors, and
similar to our analysis here, the effects are small in magnitude. In the same way, one
may argue that occupational change, rather than sectoral change, matters for women’s
economic activity. Though we would still expect to see a stronger correlation between
trends in female labor force participation and sectoral changes in value added and
employment, we think that this will be a useful area for further research.

All things considered, the empirical evidence suggests that structural change alone
is only weakly linked to trends in female labor force participation. While we do see
that agriculture, mining, manufacturing, and service sector expansions are associated

25We perform the following robustness checks. First, instead of 5-year intervals, we use 4- and 3-year
periods, but then most of the estimated coefficients lose significance. We also reestimate the models in
Eq. 9 to 11 on data from the sixth revision of the EAPEP but again obtain much weaker correlations.
Our key explanation for this finding is that the sixth revision cover a shorter time span (mostly 1990 to
2010) and that the changes in value added and employment observed during the 2008 financial crisis (and
which, due to interpolations, even affect labor force participation estimates before the onset of the crisis)
are different from the long-run process of structural change. Yet another potential explanation is that the
effect of structural change on female labor force participation is getting even weaker over time.
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with different dynamics for women’s economic activity, the effects are quantitatively
small and cannot explain much of the observed over-time changes in female labor
force participation.

6 Conclusion

We argue that there is no convincing empirical evidence of a systematic U-shaped
relationship between GDP per capita and female labor force participation from the
analyses considered in this study. While we find some evidence that structural change
is correlated with female labor force participation in ways that are broadly con-
sistent with the theoretical mechanisms underlying the feminization U hypothesis,
sectoral changes in value added between 1980 and 2005 cannot explain much of
the observed variation in women’s economic activity. While it remains possible that
today’s advanced economies transitioned through the U over the course of their eco-
nomic development, the U shape seems to have little relevance for most developing
countries today. Instead, it appears that historically contingent initial conditions are
more important drivers of female labor force participation than secular development
trends, including those associated with structural change.

We would like to emphasize that our main critique vis-a-vis the feminization
U hypothesis refers to the declining portion of the U, whose main rationale is
structural change from agriculture towards industrial activities. We have not further
addressed some of the other mechanisms that motivate much of the rising portion
of the U—fertility decline and female education. In fact, there is some macro- and
micro-support that fertility reductions are linked to increasing female labor force par-
ticipation (Bloom et al. 2009; Angrist and Evans 1998), though there is conflicting
evidence whether this also holds for developing countries (Cruces and Galiani 2007,
Priebe 2010).

The analysis of the relationship between female labor force participation and eco-
nomic development also highlights the need for greater harmonization and quality
control in international employment statistics. As we have seen, the alterations of
the EAPEP database lead to significant changes in participation rates at the level
of individual countries and regions, which are large enough to affect even broad
cross-country correlations. Further advances in our understanding on international
labor market developments will crucially depend on the ability to collect high-quality
employment statistics that are not frequently subject to large revisions. Similarly,
it would be of great benefit if international labor market data allowed a degree of
disaggregation, particularly by employment status. This would lead to a better under-
standing on the nature of jobs that men and women perform and to identify those
in vulnerable employment. Many women in developing countries are self-employed
(often in the informal sector) or contribute to family own-owned enterprises, and
this is often associated with inadequate and volatile earnings. An analysis that takes
into account job quality would most likely reveal greater inequality between men
and women in the economic sphere than an analysis that focuses on labor force
participation alone.
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In terms of policy, our results suggest that there are no iron laws governing female
labor force participation. Instead, initial conditions, norms and values, country-
specific sectoral changes, domestic labor market policies, and trends, as well as
policies to directly promote female employment opportunities (and associated female
education) are likely to be more important drivers of female employment than some
secular trends. As argued by the recent World Development Report of the World Bank
(2011), the costs of failing to promote female employment opportunities are rising,
suggesting that further policy action is warranted.
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