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5
The Female Labor Force  
and Long- Run Development
The American Experience  
in Comparative Perspective

Claudia Olivetti

5.1 Introduction

The nature and extent of segmentation of economic activity across gen-
ders and its changing roles during the course of economic development has 
been a central topic of inquiry since Ester Boserup’s pioneering work on 
Woman’s Role in Economic Development. This is, of course, a complex phe-
nomenon and its systematic analysis is complicated by measurement issues. 
Goldin’s work greatly contributed to its understanding and inspired much 
of the subsequent work on the topic. In a series of seminal papers, Goldin 
establishes the existence of a U-shaped labor supply of women across the 
process of economic development, and the important roles played by educa-
tion and the emergence of a white- collar sector in fostering the paid employ-
ment of married women.

The absence of a clear distinction between market production and work 
for the family aVects the measurement of labor force participation in early 
phases of economic development, especially for women. Goldin’s extensive 
work to fill the gaps in the historical record on women’s work in the United 
States reveals that female labor force participation was U-shaped: it declined 
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during the nineteenth century, reached the bottom sometimes in the 1920s, 
and then it steadily increased during the twentieth century.

Goldin (1986, 1990) argues that, until the late nineteenth century, women 
in the United States worked almost exclusively in the home or as unpaid 
labor in family enterprises. This work involved not only the care of children 
and the upkeep of the house, but also goods production activities such as 
the cultivation and preparation of food and the manufacture of many of the 
goods used in the home or sold in the marketplace (clothing, canned food, 
etc.). Women, both on farms and in cities, were active participants in the 
labor force when the home and work activities could be performed in the 
same place. But their participation declined as the nature of the production 
process changed and production moved from the household to factories 
and oYces.

OYcial statistics, however, might not capture the full extent of  female 
participation in the labor market going back in time, especially for married 
women. According to census data, the labor participation for white women 
was 16.3 percent in 1890 and it increased to 24.5 percent by 1940, when the 
census established its labor force construct. As shown in Goldin (1990), the 
figure for 1890 heavily underestimates women’s work, especially for married 
white women, whose participation rate was particularly low, 2.5 percent 
(data are from Goldin [1990], table 2.1). Based on her calculations, adding 
paid and unpaid farm labor of married women and boardinghouse keepers 
would imply a labor force participation rate for white women in 1890 similar 
to that observed in 1940. Moreover, Goldin (1986) shows that female labor 
force participation in 1890 might have been considerably lower than earlier 
in the nineteenth century and in the late eighteenth century. Thus, more 
inclusive measures of labor supply trace a U-shaped function: after declining 
for about a century, the female labor force participation rate was as high in 
1940 as it was in 1890 and kept rising thereafter. The bottom of the U must 
have occurred somewhere between 1890 and 1940.

Goldin (1995) finds further evidence of a U-shaped female labor supply 
function with economic development (as measured by gross domestic prod-
uct [GDP] per capita) using a large cross section of countries observed in 
the first half  of the 1980s. Goldin also establishes that increasing women’s 
education and the emergence of the white- collar sector are important deter-
minants of this pattern, both historically and across countries. Subsequent 
work by Mammen and Paxson (2000), Lundberg (2010), and Luci (2009) 
provides additional evidence of a U-shaped labor supply based on larger 
panels of economies observed in the 1970s and 1980s, 2005, and for the years 
1965 to 2005, respectively.1

1. See Blau, Ferber, and Winkler (2014, chs. 17 and 18) for a comparative discussion of a 
recent cross section of world economies. This work includes an insightful discussion of the 
experience of the former Soviet countries as well as diVerences among African economies.
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This chapter builds on this work by providing additional evidence on the 
relationship between the process of economic development and women’s 
labor force participation. Specifically, it investigates whether the United 
States experience was exceptional historically and whether the timing of a 
country’s transition to a modern path of economic development aVects the 
shape of women’s labor supply.

First, the experience of  the United States is studied in a comparative 
perspective relative to a sample of economically advanced economies. Pre– 
World War II data on labor force participation rates and sectoral employ-
ment by gender from the International Historical Statistics (IHS; Mitchell 
1998a, 1998b, 1998c) are combined with comparable post– World War II 
data from the International Labour Organization (ILO) to construct a 
sample of sixteen developed economies for which data are consistently avail-
able for most of the 1890 to 2005 period. The sample includes: Australia, 
Belgium, Canada, Denmark, France, Finland, Germany, Ireland, Italy, the 
Netherlands, Norway, Portugal, Spain, Sweden, the United Kingdom, and 
the United States.2 The analysis confirms the existence of a U-shaped female 
labor supply function, coming from both cross- country and within country 
variation.

Next, ILO data for the years 1950 to 2005 are used to study the link 
between female labor force participation and income in a large cross section 
of countries. The analysis of this long panel confirms the findings of Goldin 
(1990), Mammen and Paxson (2000), Luci (2009), and Lundberg (2010). In 
addition, it shows that the U-shape is more muted when early Organisation 
for Economic Co- operation and Development (OECD) economies are not 
included in the sample. One possible explanation of this evidence is that 
the stigma toward married women’s participation in the labor market, or 
women’s dislike for factory production, might be lower when manufacturing 
production is cleaner or less brawn- intensive than it was in the nineteenth 
century. For example, if, as it is the case with electronics in Asia, industri-
alization is associated with an increased demand for fine motor skills (in 
which women have a comparative advantage), then industrialization would 
generate an increase in women’s relative wages that, by counteracting the 
income eVect for married women, could potentially lead to a smaller drop in 
female labor supply. Alternatively, women’s labor force participation would 
not drop as much if  economic development is driven by a rapid expansion 
of the service economy in which women have a comparative advantage and 
whose wealth of jobs do not share the same stigma as work in factories.3

2. Far from being perfect, these data are as close as possible to being harmonized in terms 
of the definition of the employment construct. See section 5.3.1 and the data appendix for a 
detailed discussion.

3. It would be interesting to quantify the relative importance of these two alternative expla-
nations. This analysis, which would require a more structural approach, is behind the scope of 
this chapter and is thus left for future work.
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Last, the evolution of  women’s employment is linked to the process of 
structural transformation. This process is defined in the growth literature 
as the reallocation of  labor across the three main sectors of  production: 
agriculture, manufacturing, and services.4 The typical process of  sectoral 
reallocation over the course of economic development involves a systematic 
fall in the share of  labor allocated to agriculture, a hump- shaped change 
in the share of  labor in manufacturing, which increases in the early stages 
of  the reallocation process and then declines, and a steady increase in the 
share of  labor in services. This chapter establishes gender diVerentials in 
the process of  sectoral reallocation. The share of  women employed in the 
agricultural sector drops more rapidly than that of  men. The employ- 
ment share in manufacturing exhibits the distinct hump- shaped profile  
for both genders, but women’s profile is much flatter than men’s. The employ-
ment share in services increases much more rapidly for women than for  
men. Interestingly, the gender diVerentials are smaller in emerging econ-
omies.

Taken together, these findings seem to suggest that the timing of  a 
country’s transformation from agriculture to manufacturing and services 
determines whether female labor force participation experiences the first, 
downward portion of the U. The U-shaped association between economic 
development and female labor force participation seems to be a feature of 
economies that went through the transition from agriculture to manufactur-
ing in the nineteenth century and whose service sector significantly expanded 
decades later. The cleaner, precision manufacturing of the present time and 
the rapidly expanding service economy in some developing countries may 
be less likely to trigger norms against women’s work.

5.2 Background

The relationship between gender equality and economic development 
has been widely investigated. On the one end, gender equality contributes 
to economic development, particularly when the well- being of children is 
involved. On the other end, economic development might foster gender 
equality. Among the many useful indicators of women’s economic status, 
including women’s educational attainment, health, role in politics, and legal 
rights, labor force participation is arguably the most fundamental to the 
evolution of gender roles. However, in the early stages of economic devel-
opment growth initially lowers female participation to the (formal) labor 
market, and only subsequently is associated with higher female employ-
ment. For this reason, Goldin (1995) points out that the positive relationship 

4. This process has been extensively documented starting with the work by Kuznets (1966). 
Recent work by Herrendorf, Rogerson, and Valentinyi (2013) provides systematic evidence 
about the “facts” of structural transformation for a large cross section of countries and going 
back in time as far as possible.
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between women’s status and economic development might be camouflaged, 
and opposing views on whether economic growth enhances gender equality 
might arise.

What do we know about the U-shaped female labor supply function and 
its determinants outside the United States?

A rich literature analyzes this phenomenon with reference to supply and 
demand factors that played an important role in the evolution of female 
labor force participation, and can explain the observed cross- country varia-
tion.5 Here, the discussion is organized around the link between female labor 
force participation and structural transformation.

Women’s influence on production across phases of  economic develop-
ment depends on the degree of  substitution between their own labor in 
agricultural production and other activities, on the degree of substitution 
between labor and capital, and between male and female labor inputs under 
diVerent production, organizational, and social conditions.

For example, the declining portion of the U-shape can be explained by 
the change in the nature of agricultural work as an economy moves away 
from subsistence agriculture. This change typically involves a shift from very 
labor- intensive technologies, where women are heavily involved as family 
workers, to capital- intensive agricultural technologies where men tend to 
have a comparative advantage because of the physical strength these tech-
nologies require (Boserup 1970).6

The early transition to a mostly industrial economy is characterized by 
conflicting forces aVecting women’s work. For instance, in the United States, 
the expansion of the manufacturing sector was accompanied by a process of 
de- skilling as the factory system began to displace the artisanal shop in the 
1820s (Goldin and SokoloV 1982). De- skilling became rapidly more marked 
as production increasingly mechanized with the adoption of steam power 
after 1850 (Atack, Bateman, and Margo 2008). Goldin and SokoloV (1984) 
argue that the United States agricultural areas, where the marginal products 
of females and children were low relative to those of adult men, were the 
first to industrialize. This “relative productivity hypothesis” predicts that the 
lower the relative productivity of females and children in the preindustrial 
agricultural economy, the earlier manufacturing is likely to evolve.

Thus, it seems that with the increasing industrialization happening during 

5. See Goldin (1990, 2006), Blau, Ferber, and Winkler (2014, chap. 2), Blau (1998), and 
Blau and Kahn (2007) for a comprehensive discussion of the factors aVecting the trends in the 
United States at diVerent points in time; Blau, Ferber, and Winkler (2014, chaps.17 and 18) 
for international comparisons; and Lundberg (2010) for a discussion of the changing sexual 
division of labor with economic development.

6. Boserup (1970) oVers plough cultivation as an example. She argues that plough agricul-
ture might originate traditional gender role attitudes that aVect the gender division of labor, 
potentially lowering female labor force participation. Recent work by Alesina, Giuliano, and 
Nunn (2013) proves Boserup’s hypothesis right.
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the nineteenth century there was initially a greater demand for (relatively 
unskilled) female labor. Why, then, did female labor force participation 
decrease during early industrialization?

First, as shown by Katz and Margo (this volume, chapter 1), the demand 
for unskilled female workers was probably not exceedingly high. They show 
that the share of female workers was positively correlated with the use of 
steam and water power, and with capital deepening. However, the positive 
correlation largely disappears (and even becomes negative for steam) once 
they control for establishment size, which is positively associated with the 
percent of unskilled workers, as in Goldin and SokoloV (1982). Moreover, 
“the evidence on size and relative use of female and child labor does not 
reflect the full extent of division of labor in nineteenth- century manufactur-
ing, because many establishments did not hire women or children, and yet 
were relatively large.” (Katz and Margo, this volume, p. 32)

Second, there was some kind of  redistribution of  employment across 
groups, as single women, who began to leave the house to work in factories, 
displaced widows handling the artisanal shop of their deceased husbands 
(Goldin 1986).

Third, as emphasized in Goldin (1990), production processes in the early 
phases of  industrialization were characterized by dirty, noisy, and often 
physically demanding jobs. While it might be acceptable for a single woman 
to work in such conditions, the expectation was that a single woman would 
work only until her marriage. Stated diVerently, there was a stigma against 
married women working as manual laborers in factory- type work.7 Because 
of  the changing nature of  agricultural production, as well as the stigma 
attached to women’s employment in manufacturing, the “income eVect” 
dominated during this phase of development, and female labor force par-
ticipation declined.

The increasing portion of the U during the transition from the industrial 
to the postindustrial phase of  economic development is unambiguously 
associated with increasing female labor force participation and changing 
gender roles. The expansion of the service sector with its attendant white- 
collar jobs and/or the pervasive skilled- biased technological change in the 
economy (see Goldin and Katz 2008; Katz and Margo, this volume, chapter 
1) greatly facilitated this transformation (Goldin 1990, 2006). As intellectual 
skills grew in importance in market production relative to physical power, 
increasing relative wages lowered fertility and increased labor force par-

7. In August 1936, a Gallup poll asked: “Should a married woman earn money if  she has a 
husband capable of supporting her?” A resounding 82 percent answered no. A similar question 
was asked in October 1938 and November 1945. In both instances 78 percent of Americans 
disapproved of a “woman earning money in business or industry if  she has a husband capable 
of supporting her.” Given the changes in the economic outlook and female labor force par-
ticipation across these years, it seems reasonable to interpret these sentiments as evidence of a 
strong stigma toward a working married woman.
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ticipation (Galor and Weil 1996).8 Other types of  technological progress 
reinforced this process by aVecting women’s investment in human capital 
and fertility choices.9

5.3  The American Experience in Comparative  
Perspective: Developed Economies

I use data from sixteen high- income countries over the period 1890 to 
2005 to trace the relationship between economic development and women’s 
labor force participation. The data set is constructed using information 
reported from the International Historical Statistics (Mitchell 1998a, 1998b, 
1998c) and, for the post- 1950 period, the International Labour Organiza-
tion (ILO).10 The past experience of  economically advanced countries is 
interesting. While they are similar to the United States in many ways, they 
transitioned across stages of economic development at diVerent points in 
time. Table 5.1 summarizes statistics on GDP per capita expressed in 1990 
international dollars (column [2]), sectoral employment shares (columns [3] 
to [5]) and value- added shares (columns [6] to [8]), for a subset of developed 
economies at three points in time: 1890, 1950, and 2000. The first panel in 
the table reports statistics for the United States followed by Belgium, the 
Netherlands, France, Spain, Sweden, and the United Kingdom.11

The range of experiences spanned by these countries is quite heteroge-
neous. The United Kingdom had the highest GDP per capita in 1890, only 
16 percent of its workers were employed in agriculture and the agricultural 
value- added share was below 10 percent, a relatively “postindustrial” value. 
The manufacturing sector employed 44 percent of its workers (value- added 
share of 41 percent). The broad service sector employed 40 percent of its 
workers and had the highest value- added share, 50 percent.

The other countries were well behind in the process of structural trans-
formation. In the United States, the country with the third highest GDP 
per capita in 1890, the employment share in agriculture was still quite high 
(42 percent), although the size of the sector as measured by its value- added 

8. Most models in this vein predict a monotonic relationship between growth and female 
labor force participation. Galor and Weil (1996, 384– 85) is an exception. They propose exten-
sions of their model that can generate the U-shaped labor supply. For example, by adding a 
technology for producing market goods that is not fully a rival with raising children at home 
and does not require capital.

9. For example, progress in medical technologies related to motherhood (Albanesi and 
Olivetti 2009), progress in contraceptive technology (Goldin and Katz 2002; Bailey 2006),  
and progress in household technologies in new domestic appliances (Greenwood, Seshadri, 
and Yorukoglu 2005). Changing cultural norms and attitudes toward gender roles might also 
have played a role (see, for example, Fernandez, Fogli, and Olivetti 2004; Fogli and Veldkamp 
2011; Fernandez 2013).

10. See data appendix for details about data sources and measurement issues.
11. Data on GDP per capita are from Maddison (2010). Sectoral data are constructed and 

discussed in Herrendorf, Rogerson, and Valentinyi (2013).
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share was already less than 20 percent, an indication of low labor productiv-
ity in agriculture. The rest of the economically active population was equally 
distributed in the manufacturing sector (27 percent) and in services (30 per-
cent), but the service sector had the largest value- added share (46 percent). 
The remaining economies were still prevalently agricultural at the turn of 
the twentieth century. At least half  of the economically active population 
in France, Spain, and Sweden, the three countries with the lowest GDP 
per capita in 1890, was employed in agriculture. However, by 1950 most of 
these countries had industrialized and were on the verge of a phase of rapid 

Table 5.1 GDP per capita and sectoral shares: Selected countries, 1890– 2000

Year
GDP per 

capita

Employment shares Valued- added shares

Agriculture Manufacturing Services Agriculture Manufacturing Services
(1)  (2)  (3)  (4)  (5)  (6)  (7)  (8)

United States
1890  3,391  0.427  0.272  0.301  0.190  0.350  0.460
1950  9,557  0.109  0.340  0.551  0.068  0.357  0.575
2000  28,481  0.024  0.204  0.772  0.010  0.218  0.773

Belgium
1890  3,429  0.321  0.415  0.264  0.110  0.440  0.451
1947  4,798  0.140  0.517  0.343  0.082  0.415  0.503
2000  20,661  0.023  0.220  0.757  0.013  0.244  0.743

France
1886  2,237  0.470  0.257  0.273  0.273  0.390  0.337
1954  5,914  0.263  0.355  0.382  0.130  0.480  0.390
2000  20,415  0.039  0.212  0.749  0.028  0.229  0.743

Netherlands
1889  3,502  0.365  0.316  0.319  0.208  0.321  0.471
1947  5,049  0.187  0.356  0.458  0.130  0.370  0.500
2000  22,159  0.034  0.194  0.771  0.026  0.249  0.724

Spain
1887  1,586  0.694  0.160  0.147  0.336  0.280  0.384
1950  2,189  0.496  0.255  0.249  0.287  0.270  0.443
2000  15,615  0.063  0.294  0.642  0.044  0.292  0.664

Sweden
1890  1,769  0.581  0.234  0.184  0.304  0.271  0.424
1950  6,768  0.208  0.420  0.372  0.112  0.425  0.463
2000  20,702  0.032  0.285  0.683  0.012  0.306  0.681

United Kingdom
1891  3,976  0.157  0.436  0.407  0.090  0.410  0.500
1950  6,940  0.053  0.454  0.493  0.050  0.470  0.480
2000   20,353   0.017   0.221   0.762   0.010   0.275   0.715

Sources: GDP per capita in 1990 dollars (PPP adjusted) from Maddison (2008). Employment and value- 
added shares from Herrendorf, Rogerson, and Valentinyi (2013).
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economic growth. In all countries, except for Spain, the employment share 
in agriculture had dropped to less than 30 percent (with a value- added share 
around or below 10 percent), and the log of GDP per capita was around 9, 
a level that is associated with the onset of the decline of the manufacturing 
sector and the rise of the so-called service economy (Herrendorf, Rogerson, 
and Valentinyi 2013). By 2000, all the countries in the table are in a mature 
phase of economic development. The employment and value- added shares 
are 5 percent or lower in agriculture, approximately 20 percent in manufac-
turing, and 70 percent or higher in the service sector.

Table 5.1 shows that, although these countries are comparable in terms of 
standards of living (and have been for the past few decades), they still display 
substantial cross- country variation in the timing of economic development 
and industrial transformation. Consequently, looking at the past experience 
of currently developed economies can contribute to our understanding of 
the U-shaped relationship between economic development and female labor 
force participation.

5.3.1 Data and Measurement Issues

The history of women’s participation in market work is complicated by 
measurement issues. The concept of being in the labor force is often ambig-
uous, and its definition can vary substantially across countries and time 
periods as well as over time within a country. I developed a panel data set 
for sixteen high- income countries that contains comparable data on labor 
force participation for the population age fifteen and older and the sectoral 
distribution of workers for the period 1890 through 2005. This sample of 
“developed economies” includes: Australia, Belgium, Canada, Denmark, 
France, Finland, Germany, Ireland, Italy, the Netherlands, Norway, Portu-
gal, Spain, Sweden, the United Kingdom, and the United States. The year 
1890 is the first for which a starting data point is available for almost all 
countries. In Australia and Denmark the first available year is 1900. The end 
date is the latest year for which International Labour Organization (ILO) 
statistics are available. The data are available at ten- or five- year intervals 
for most of the countries in the sample. Starting with 1990, data at five- year 
intervals are available for all countries.12

The United States

Prior to 1940, only workers who reported an occupation were classified 
as “gainfully employed” and thus included in the labor force in the United 
States. Starting in 1940, and consistent with the ILO construct of  “eco-
nomically active” population, the definition of labor force participation was 
revised to include all individuals working for pay, unpaid family workers, 

12. Keeping only the statistics at ten- year intervals or changing the start and end point of 
the sample does not significantly alter the main findings of the analysis.
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and also the unemployed seeking work during the survey week. It is not 
surprising then that the International Historical Statistics (IHS), which uses 
the ILO definition of labor force participation, does not report data for the 
United States prior to 1940. To circumvent this problem, this chapter com-
bines 1890 to 1930 female labor force participation rates from Goldin (1990, 
table 2.1, first row), with 1940 to 2005 data from the IHS and the ILO, in 
the same way as for the other countries in the sample.13 Note that when they 
overlap (that is, between 1940 and 1980), the labor force participation statis-
tics from the IHS and the ILO are almost identical to those from table 2.1 in 
Goldin (1990). This perfect overlap is also noted in Goldin (1990, 43). She 
argues that the 1940 change in the definition of employment has no eVect 
on the participation rate of women: “Applying the labor force concept to 
the pre- 1940 data produces approximately the same numbers as obtained by 
the gainful worker definition.” Goldin (1990, 44) also shows that the most 
important source of bias for female labor force participation comes from the 
undercounting of people working as boardinghouse keepers, unpaid family 
farm workers, and manufacturing workers in homes and in factories. This is 
because women were disproportionately engaged in these activities. Section 
5.3.2 returns to this point.

Other Countries

It is diYcult to construct somewhat comparable female labor force sta-
tistics going back to the second half  of the nineteenth century for a relative 
large cross section of countries. Goldin’s discussion centers on US statistics; 
however, similar concerns about undercounting women working in family 
enterprises or working for very few hours generally applies. For example, 
Costa (2000) discusses the existence of similar measurement issues related 
to historical data on female participation for France and Great Britain. 
Here, pre– World War II data on economically active populations by gender 
and by industrial group, as well as population counts by gender from the 
IHS (Mitchell 1998a, 1998b, 1998c) are combined with similar post– World 
War II data from the ILO. Based on this data, a long time series of labor 
force participation rates for women and men age fifteen and older can be 
constructed.14 Although imperfect, these data are probably as close as pos-
sible to being harmonized in terms of the ILO definition of the employ-
ment construct. The ILO definition classifies an individual as economically 
active if  he/ she is working for pay or profit at any time during the specific 
reference period, whether he/ she receives wages or not. This definition of 
employment varies across countries, but it generally includes unpaid family 
farm workers, those in family businesses, and own- account traders. Accord-

13. Labor force participation rates for men age fifteen and above for years prior to 1940 were 
gathered from Pencavel (1986, table 1.1). See the data appendix for further details.

14. See the data appendix for additional details. Unfortunately, the data do not allow the 
construction of historical labor force statistics by age.
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ing to Mitchell (1998a, 161), the statistics prior to 1968 were unified across 
diVerent countries and diVerent time periods to adhere to this definition as 
much as possible. Post- 1968 IHS data were pulled directly from the ILO 
tables, and thus should be harmonized using sophisticated estimation and 
imputation procedures.15 Recent versions of the ILO labor statistics report 
data start with the 1940s. This overlap between the available ILO and IHS 
statistics is exploited to detect and fix inconsistencies in the data (see the 
data appendix for details). As a consequence of this further check, some 
of the nineteenth- century data points had to be dropped from the sample. 
The resulting panel of sixteen countries is analyzed below.16 Comparisons 
between countries, however, must still be made with some caution owing to 
remaining potential diVerences in classification, including diVerences in the 
definition of “economically active.”

5.3.2 Long- Run Trends in Female Labor Force Participation

Figure 5.1 displays female labor force participation rates for each of the 
sixteen countries in the sample. Based on the figure, it is possible to loosely 
identify two alternative patterns for the evolution of female labor supply.

Female labor force participation grew monotonically in the United States 
and Canada. Only 18 percent of women in the United States worked for 
pay in 1890 and the figure had risen to around 26 percent in 1940, when the 
definition of the employment construct changed. By the year 2000, women’s 
participation rate in the United States was around 60 percent. However, as 
argued by Goldin (1990), the 1890 figure is artificially low because it under-
counts the paid and unpaid work of married women within the home and 
on the farm. Goldin estimates a 7 percentage point adjustment in female 
labor force participation for 1890, mostly stemming from unpaid employ-
ment of family members in agriculture and from widespread boarding in late 
nineteenth- century cities (see Goldin 1990, table 2.9, 44). The adjustment 
implies that female labor force participation in 1890 was in the vicinity of 
26 percent and, therefore, is as high as in 1940.17 Goldin (1990, 45) argues 
that the “obvious implication is that the labor force activity of adult and 
married women must have reached a minimum point sometime just after 
the turn of the century, falling before that time and rising after. Thus the 

15. See ILO report (2011) for a discussion of the diYculties collecting high- quality data for 
women’s labor force participation.

16. For a few of these countries, namely Belgium, the Netherlands, and the United King-
dom, it is possible to calculate labor force participation rates by gender going as far back as 
1840– 1850. The trade- oV is that the statistics for the earlier decades of the nineteenth century, 
especially pre- 1870, are only available for a very small subset of countries. Using 1890 as a start 
date delivers the most balanced panel of countries going as far back in time as possible. The 
results of the analysis are basically unchanged if  the sample starts in 1870 or 1880.

17. Most of the adjustment comes from white married women. Goldin (1990) estimates a 
rate of omission of 10 percentage points for this group. This implies a 12.5 percent labor force 
participation rate for white married women in 1890, as opposed to the 2.5 percent figure from 
the census.
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 participation of married women in the labor force may well be somewhat 
U-shaped over the course of economic development.”18 Although the mono-
tonicity of female labor supply might be genuine for Canada, it is reasonable 
to think that undercounting of women’s paid or unpaid work at home and 
on the farm might be also be plaguing these estimates.

In most of the remaining countries, the trends in female labor force par-
ticipation are U-shaped, although in some cases the U is more muted than 
in others. Women’s participation rates in Great Britain were the same in the 
early 1960s as they were in the past two decades of the nineteenth century. 
This pattern is consistent with the analysis in Costa (2000). In Belgium 
female labor force participation hovers around 41 percent from 1890 to 
1910, and then drops substantially and starts increasing again in the 1950s, 
reaching 41 percent again only by the mid- 1990s. Ireland’s trend is very 
similar to that observed for Belgium. Spain, Portugal, and Italy also exhibit 
a U-shaped female labor supply, although at lower levels of female labor 
force participation. The female participation rate in Spain was the same, 
around 23 percent, in 1890 as in 1970. In Italy women’s labor force par-
ticipation in year 2000 was still 13 percentage points lower than in 1900.19 
The time path of  female labor supply is also U-shaped in Australia, the 
Netherlands, and Sweden, although the U is more muted in these countries. 
Finally, France and Finland both display a slightly N- shaped pattern for 
female labor supply. Female labor force participation in France was around 
44 percent at the turn of the twentieth century, peaked at 53 percent in 1920, 
and then dropped and rose again during the course of the twentieth century. 
Yet, by year 2000 female labor force participation was still lower than in 
1920.20 Finland’s trend is very similar to France’s, although the peak of the 
N occurs twenty years later, in 1940.21

18. In other work, Goldin (1986) shows that female labor force participation might have 
been even higher at the turn of the nineteenth century, thus implying an even stronger U-shape. 
Using data from twenty- six cities and business directories for Philadelphia, she estimates that 
in 1800 the labor force participation rate for female head of households (mostly widows) was 
around 65 percent, dropping to approximately 45 percent by 1860.

19. Denmark’s female labor supply is also U-shaped. The apparent W- shape observed in 
figure 5.1 is due to a blip in 1940. This “deviation from trend” in the labor force participation 
series is observed both for men and for women. This suggests that it might be driven by factors 
other than gender. In any case, the 1940 data point for Denmark should be used with caution.

20. Costa (2000, figure 2) documents the same pattern for France using a diVerent data 
source. She argues that the N- shape can be explained by the fact that the French agricultural 
sector was large and employed many women (more than in Great Britain or in the United States) 
and that France industrialized very slowly. Costa also observes that this could be a common 
feature of economic development across countries. That is, if  we go back in time, women’s 
participation may have more of an N- shape.

21. Similar to France, Finland’s experience is associated with a larger and more female- 
intensive agricultural sector and a slower rate of industrialization (than in Britain or the United 
States).
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5.3.3 Female Labor Force Participation and Economic Development

Having discussed the trends, figure 5.2 plots the relationship between 
female labor force participation and log GDP per capita. The distinct 
U-shaped relationship between the two series is apparent. Female partici-
pation rates tend to be high, above 40 percent, both at low and at high levels 
of income per capita, and dip below 40 percent in between.

Table 5.2 reports the results of a quadratic regression of labor force par-
ticipation against log GDP per capita and its square term. Columns (1) to 
(3) report the results obtained for women as we progressively add year and 
country fixed eVects. Column (4) displays the estimates for men based on 
the full specification.

Column (1) displays the estimates for the fitted U-shaped line shown in 
figure 5.2. All coeYcients are statistically significant at the 1 percent level. 
This result is based on comparing women’s labor force participation in a set 
of countries observed over multiple time periods and it could be driven by 
some other (common) aggregate factors that are changing over time. Thus 
the specification in column (2) adds year fixed eVects, something akin to 
comparing repeated cross sections of countries by year. The estimates are 

Fig. 5.2 Female labor force participation and economic development, 1890– 2005
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statistically significant at the 5 percent level, though the U becomes slightly 
more muted in this case. Column (3) reports the results when instead we add 
both year and country fixed eVects. This specification shows the relation-
ship within countries over time while controlling for diVerences across years 
that are common to all countries. The main finding is confirmed, although 
the U-shape is slightly more muted than in the previous cases and the point 
estimates on log GDP per capita and its square are now statistically signifi-
cant only at the 10 percent level. Finally, column (4) reports the estimates 
for males using the same specification as in column (3). Males can be seen 
as a placebo group since almost all men age fifteen or older work, and this 
is true at all levels of economic development spanned by this panel of coun-
tries.22 Consistent with this hypothesis, I find no clear relationship between 
male labor force participation and economic development. The coeYcient 
estimates are very small and not statistically significant.23

To ease the interpretation of the results in table 5.2, figure 5.3, panel A, 
graphs the implied relationship between labor force participation and 
income based on the estimates in columns (2) and (3).24 The figure shows that 
the country fixed eVects estimates produce a slightly more muted U-shape, 

Table 5.2 Female labor force participation and economic development: Sixteen 
developed economies, 1890– 2005

Female Male

  (1)  (2)  (3)  (4)

Log GDP per capita  – 1.178***  – 1.030** – 0.846* – 0.192
(0.251) (0.388) (0.460) (0.478)

Log GDP per capita squared 0.072*** 0.064** 0.053* 0.013
(0.014) (0.023) (0.026) (0.027)

Constant 5.159*** 4.431** 3.699* 1.661
(1.107) (1.637) (1.971) (2.074)

N 240 240 240 230
R2 0.449 0.518 0.725 0.784

Country effects No No Yes Yes
Year effects  No  Yes  Yes  Yes

22. With the caveat that in all countries there is a declining trend in male labor supply driven 
by increasing years of education and early retirement.

23. To mitigate concerns that the results in table 5.2 might be driven by cross- country diVer-
ences in employment classification, a specification is also run where the dependent variable 
is the female- to-male labor force participation ratio (mismeasurement should be, at least in 
part, common across genders within a country). The results confirm the main findings based 
on levels.

24. Because the level of  the U in the country and year eVect specification diVers across 
countries, the vertical position of the function is scaled so that it lies at the average position of 
the curve across all countries.
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but the two curves are not substantially diVerent from each other. Thus, a 
quadratic can capture equally well the evolution of female labor force par-
ticipation across countries and for individual countries as they grow. This 
is not surprising in light of the finding that in many of the countries in this 
sample female labor force participation traces a U-shape over time (see fig-
ure 5.1) but, as shown in the next section, this is not a pattern that generally 
holds for the post– World War II period.

As discussed in section 5.2, one of the regularities established in the lit-
erature on structural transformation is that the manufacturing share peaks 
when log GDP per capita is around nine (Herrendorf, Rogerson, and Val-
entinyi 2013). This peak corresponds to the onset of the expansion of the 
so-called service economy. Based on the estimates in table 5.2, we can com-
pare the trough of the U-shaped labor supply function to the peak of the 
manufacturing share. The lowest female labor force participation rate is 
29 percent for the regression with year eVects and 32 percent for the coun-
try eVect specification, corresponding to a log GDP per capita of 8.04 and 
7.98, respectively (equivalent to 1990 international dollars 2,900 and 3,100). 
These estimates indicate that the growth in female labor force participation 
precedes the acceleration in the growth of the service sector. Men may gain 
from the shift away from agriculture initially, with more robust manufac-
turing growth, but women who concentrate in service sector jobs are well 
positioned in what will eventually be the leading sector.

5.4  Female Labor Force Participation and  
Economic Development, 1950– 2005

Next I analyze a full sample of advanced and emerging economies for the 
period 1950 to 2005.25 The purpose of repeating the analysis for this larger 
sample is twofold. First, it enables the further investigation of the relation-
ship between female labor force participation and economic development 
by using information on education and labor force participation rates by 
age group that is not available for the longer data series. Second, it enables 
to study whether the findings in the previous section apply more generally.

Table 5.3 presents the results of  this analysis. Column (1) reports the 
coeYcients for the basic regressions with no controls, columns (2) and (3) 
include year eVects, and columns (4) to (6) include both year and coun-
try fixed eVects. Following Goldin (1995), columns (3) and (5) add the log 
gender diVerential (male- female) in years of schooling. Finally, column (6) 
reports the results for males. The concept of  labor force participation in 

25. Labor force participation data were pulled directly from the ILO web page, see the data 
appendix for details. Note that the analysis in this chapter is consistent with that by Goldin 
(1995) and Mammen and Paxson (2000) based on the United Nations WISTAT collection. 
This is because the labor statistics in WISTAT are taken from the ILO. Data on educational 
attainment by gender are from Barro and Lee (2010).
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the first panel is the fraction of economically active women age fifteen to 
sixty- four. The second panel reports the results for women age forty- five to 
fifty- nine. Fertility is higher in countries with a lower living standard and, at 
the same time, it is inversely related to female labor force participation in a 
cross section of developed and developing economies (Feyer, Sacerdote, and 
Stern 2008). The forty- five to fifty- nine age restriction, also used by Goldin 
(1995) and Mammen and Paxson (2000), helps minimize the confounding 
eVect that cross- country diVerences in fertility might have on the correlation 
between female labor force participation and GDP per capita.

Entries in table 5.3 confirm the results obtained for the historical sample 

Table 5.3 Female labor force participation, education gap, and GDP per capita: Full sample, 
1950– 2005

Females Males

  (1)  (2)  (3)  (4)  (5)  (6)

15– 64 years old
Log GDP per capita – 1.025*** – 0.797*** – 1.126*** – 0.336* – 0.351** – 0.034

(0.224) (0.216) (0.195) (0.178) (0.167) (0.057)
Log GDP per capita squared 0.063*** 0.049*** 0.066*** 0.020* 0.021** 0.004

(0.013) (0.013) (0.012) (0.010) (0.010) (0.003)
Log of male to female yrs.    – 0.171***   – 0.010 
 school   (0.036)  (0.032) 
Constant 4.596*** 3.592*** 5.146*** 1.264* 1.340** 1.027***

(0.935) (0.907) (0.827) (0.719) (0.673) (0.229)
N 871 871 871 871 871 871
R2 0.116 0.290 0.375 0.863 0.863 0.744

45– 59 years old
Log GDP per capita – 1.328*** – 1.072*** – 1.437*** – 0.436** – 0.354* 0.110**

(0.257) (0.250) (0.232) (0.184) (0.181) (0.051)
Log GDP per capita squared 0.080*** 0.064*** 0.083*** 0.025** 0.020*  – 0.006*

(0.015) (0.015) (0.014) (0.011) (0.011) (0.003)
Log of male to female yrs.    – 0.197***  0.051 
 school   (0.045)  (0.054) 
Constant 5.930*** 4.763*** 6.488*** 1.620** 1.208 0.523**

(1.070) (1.047) (0.983) (0.752) (0.753) (0.204)
N 824 824 824 824 824 824
R2 0.137 0.298 0.367 0.893 0.894 0.744

Country effects No No No Yes Yes Yes
Year effects  No  Yes  Yes  Yes  Yes  Yes

Sources: International Labour Organization; see data appendix for a full description. Education data, 
Barro and Lee (2010).
Notes: Robust standard errors in parentheses are clustered at the country level. Years are at five- year 
intervals. If  multiple data points exist the values are averaged over the five- year period.
***Significant at the 1 percent level.
**Significant at the 5 percent level.
*Significant at the 10 percent level.
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of developed economies. Every specification shows a statistically signifi-
cant U-shaped relationship between female labor force participation and log 
GDP per capita, though the U is more muted once we control for country 
fixed eVects. This eVect holds controlling for the gender gap in years of 
schooling and for both measures of female labor force participation. How-
ever, as predicted by the theory, the U-shape is more marked for women 
past their childbearing age. At any level of economic development, female 
labor force participation is lower when women have fewer years of schooling 
relative to men (column [3]), although the coeYcient is not significant when 
adding country eVects (column [5]). There is no evidence of  a U-shaped 
labor supply for men. If  anything, consistent with trends in early retirement, 
labor force participation of men age forty- five to fifty- nine declines at higher 
levels of economic development.

Table 5.4 reports the results when countries that joined the OECD before 
1973 are excluded from the sample (see notes to table 5.4 for the list of 
countries). The results in columns (1) to (3) are broadly similar to those 
observed in table 5.3, except for the fact that the U-shape is now more muted, 
especially when we use labor force participation of women age fifteen to 
sixty- four. However, unlike in the previous two tables, the U-shape disap-
pears once we control for country eVect (columns [4] and [5]). In other words, 
for non- OECD economies, female labor force participation does not drop 
as much as in the full sample as income per capita increases. In contrast to 
the full sample and the sample for developed countries, the labor supply of 
older men does not decline with GDP (column [6]). This indicates that early 
retirement is not a staple of emerging economies, although it is common in 
more advanced economies.26

To ease the comparison of the results across samples, figure 5.3, panels 
B and C, illustrates how the U-shape varies, within and across countries, 
based, respectively, on the estimates for the 1950– 2005 full sample (columns 
[2] and [4], table 5.3), and for the sample that excludes early OECD econo-
mies (columns [2] and [4], table 5.4). The figure highlights diVerences in the 
predicted relationship between female labor force participation and income, 
both across panels B and C and relatively to the results in panel A. For all 
samples, the solid line traces a significant U-shape that becomes more muted 
once we keep only countries that were not part of the OECD as of 1973. 
In both panels B and C, participation rates are at least 50 percent, both at 
low and high levels of income. The trough of the U occurs when log GDP 
per capita is 8.1 (in panel B) and 8.4 (panel C). The corresponding female 
labor force participation rate is around 35 percent and 38 percent, respec-
tively. DiVerences across samples emerge once we add country fixed eVects. 

26. The results of a series of nonparametric regressions show that female labor supply is 
U-shaped in all decades. For the pre- 1980 period, the estimates are not statistically significant; 
this is due to sample imbalance: there are fewer observations for the earlier years and they are 
skewed toward relatively richer economies.
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For the full sample (panel B), the U-shape predicted by the regression with 
country eVect is flatter relative to the specification with only year eVects.27 
Moreover, the diVerence between the solid and the dashed line is larger than 
that observed for the sample of  developed countries. For the sample of 

Table 5.4 Female labor force participation, education gap and GDP per capita, 1950– 2005 
(excludes early OECD countries)

Females Males

  (1)  (2)  (3)  (4)  (5)  (6)

15– 64 years old
Log GDP per capita – 0.755** – 0.539* – 0.901*** – 0.039 – 0.057 0.023

(0.321) (0.288) (0.263) (0.231) (0.217) (0.068)
Log GDP per capita squared 0.045** 0.032* 0.051*** 0.002 0.003 0.000

(0.020) (0.018) (0.016) (0.014) (0.013) (0.004)
Log of male to female yrs.   – 0.172***  – 0.015
 school   (0.038)  (0.032)
Constant 3.544*** 2.648** 4.320*** 0.135 0.233 0.789***

(1.287) (1.175) (1.081) (0.910) (0.850) (0.270)
N 669 669 669 669 669 669
R2 0.052 0.260 0.355 0.879 0.879 0.770

45– 59 years old
Log GDP per capita – 1.026*** – 0.754** – 1.150*** – 0.150 – 0.092 0.043

(0.375) (0.334) (0.312) (0.241) (0.243) (0.065)
Log GDP per capita squared 0.061** 0.043** 0.064*** 0.008 0.004 – 0.002

(0.023) (0.021) (0.019) (0.014) (0.015) (0.004)
Log of male to female yrs.   – 0.195***  0.050
 school   (0.047)  (0.056)
Constant 4.753*** 3.585*** 5.398*** 0.550 0.240 0.796***

(1.496) (1.358) (1.285) (0.954) (0.963) (0.252)
N 627 627 627 627 627 627
R2 0.093 0.298 0.372 0.910 0.911 0.756

Country effects No No No Yes Yes Yes
Year effects  No  Yes  Yes  Yes  Yes  Yes

Sources: International Labour Organization. See data appendix for a full description. Education data, 
Barro and Lee (2010).
Notes: Robust standard errors in parentheses are clustered at the country level. Years are at five- year 
intervals. If  multiple data points exist the values are averaged over the five- year period. Excluded OECD 
countries are Australia, Austria, Belgium, Canada, Denmark, France, Finland, Germany, Greece, Ice-
land, Ireland, Italy, Japan, Luxemborg, the Netherlands, New Zealand, Norway, Portugal, Spain, Swe-
den, Switzerland, Turkey, the United Kingdom, and the United States.
***Significant at the 1 percent level.
**Significant at the 5 percent level.
*Significant at the 10 percent level.

27. Mammen and Paxson (2000, figure 2) show a similar pattern for a panel of ninety coun-
tries observed in 1970, 1975, 1980, and 1985.



Fig. 5.3 The U-shaped female labor supply within and across countries: A, 1890–
2005, developed economies; B, 1950–2005, full sample; C, 1950–2005, excludes 
OECD countries
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non- OECD economies (panel C), the line predicted by the regression with 
country eVect is flat. If  anything it declines slightly. For the specification with 
country and year eVects, the bottom of the U corresponds to a female labor 
force participation rate of 34 percent observed when log GDP per capita is 
equal to 8.4 (in panel B), and to a 42 percent female labor force participa-
tion rate when log GDP per capita equals 9.4 (panel C). Interestingly, for 
the sample that drops OECD economies the GDP level corresponding to the 
trough of female labor force participation roughly coincides with the peak 
of the manufacturing employment share.

The findings are summarized in figure 5.3, which suggests that the pres-
ence of a U-shaped female labor supply might depend on the specifics of 
the process of structural transformation of an economy. One possibility is 
that the nature of manufacturing production might be cleaner or less brawn- 
intensive for countries that industrialize in the twentieth century relative to 
developed economies that went through the transition in the nineteenth cen-
tury. For example, industrialization could be associated with an increased 
demand for fine motor skills, in which women have a comparative advan-
tage, as is the case with electronics in Asia. Alternatively, in some countries, 
like India, the process of economic development could be associated with 
the expansion of the service economy in which women have a comparative 
advantage. In either case industrialization would generate an increase in 
women’s relative wages that, by counteracting the income eVect for married 
women, could potentially lead to a smaller drop in female labor supply with 
economic development.28

Before turning to the sectoral analysis, it is interesting to study the inter-
play between income, occupational composition, and women’s participation 
to the labor market. Goldin (1995) suggests that one reason for the exis-
tence of a U-shaped female labor supply function is the relationship between 
female education, increased white- collar employment, and economic devel-
opment. At low levels of economic development, education increases for 
males far more than for females, and women are underrepresented in the 
clerical sector. Goldin argues that in these cases, women’s absence as clerical 
workers might be explained by their own extremely low level of educational 
attainment rather than by their education gap relative to men. This conjec-
ture finds support in the data (see Goldin 1995, table 1, 77). Table 5.5 repro-
duces this analysis for the subsample of countries for which ILO data on 
occupation are available (see data appendix for details). The results confirm 
Goldin’s findings. The ratio of female- to-male clerical workers is positively 

28. A valid concern, raised by the discussant, is that there might not be enough within- 
country variation to identify the U in this sample. This legitimate concern is partly mitigated 
by the fact that for all the non- OECD countries there are at the very least four data points 
spanning 1990 to 2005 (in many cases one can go back to the 1980s). Further investigation of 
this pattern with a longer data series and including a larger set of controls is left for future work.



182    Claudia Olivetti

correlated with the percentage of  women with secondary  education and 
negatively correlated with the ratio of male- to-female total years of educa-
tion. As pointed out by Goldin (1995, 74) this is consistent with Boserup’s 
observation that competition from men serves to force women out of clerical 
employment. The coeYcient on female education loses significance once we 
control for country eVects, indicating that the level of female education is 
an important determinant of  cross- country diVerences in women’s work 
outcomes.

5.5 Gender and Structural Transformation

The relationship between the process of structural transformation and 
women’s involvement in the labor market has been noted by several authors, 
especially in relation to the increasing importance of the service sector in 
the economy. The idea is that production of goods is relatively intensive in 
the use of “brawn” while the production of services is relatively intensive  
in the use of “brain.” Since men and women may have diVerent endowments 
of these factors, with women having a comparative advantage in “brain” 
activities, the historical growth in the service sector may impact female par-
ticipation in the labor market.

Goldin (1995, 2006) notes that service jobs tend to be physically less 

Table 5.5 Clerical work and education: Population age forty- five to fifty- nine

F/ M clerical workers

  (1)  (2)  (3)

Log of male to female years school – 0.700*** – 0.683*** – 0.837***
(0.188) (0.206) (0.301)

Percent women with secondary educ. 0.020*** 0.025*** 0.005
(0.005) (0.005) (0.006)

Constant 0.759*** 0.368* 0.686***
(0.170) (0.201) (0.242)

[1em]
N 354 354 354
R2 0.111 0.190 0.925

Country effects No No Yes
Year effects  No  Yes  Yes

Sources: International Labour Organization. See data appendix for a full description.
Notes: Robust standard errors in parentheses are clustered at the country level. Years are at 
five- year intervals. If  multiple data points exist the values are averaged over the five- year pe-
riod.
***Significant at the 1 percent level.
**Significant at the 5 percent level.
*Significant at the 10 percent level.
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demanding and cleaner, thus more “respectable” for women entering the 
labor force, than typical jobs in factories. Thus the expansion of the service 
sector is well positioned to generate the rising portion of the U. Insofar as 
the decline in manufacturing and the parallel rise in services are staggered 
across countries, this development can explain the international variation in 
women’s labor market outcomes. Only a handful of papers in the recent lit-
erature have made this connection explicitly (see Blau and Khan 2003; Ren-
dall 2014; Akbulut 2011; Olivetti and Petrongolo 2011; Ngai and Petrongolo 
2012). All these papers are concerned with recent trends in female labor 
force participation in economically advanced economies and suggest that 
industry structure aVects women’s work.29 Other authors have studied the 
role of home production in explaining the shift toward services but do not 
explicitly focus on the link with female labor force participation (see Ngai 
and Pissarides 2008; Rogerson 2008; Buera and Kaboski 2011, 2012).

Far less has been written about the transition from agriculture to manu-
facturing. The declining portion of the U can be linked to the change in 
the nature of agricultural work as an economy moves away from subsis-
tence agriculture. This change typically involves a shift from very labor- 
intensive technologies, where women are heavily involved as family workers, 
to capital- intensive agricultural technologies (such as the plough) where 
men tend to have a comparative advantage because they require physical 
strength. De Vries (1994) argues that market production increased (also for 
women) during the early stages of the Industrial Revolution but home pro-
duction gained importance as female labor market participation declined. 
As discussed in section 5.2, Goldin and SokoloV’s (1984) “relative productiv-
ity hypothesis” predicts that the manufacturing sector would develop earlier 
in agricultural areas where the relative productivity of females and children 
is especially low relatively to men. According to this hypothesis, we should 
see an increase in the demand of female (unskilled) workers but, based on the 
evidence in Katz and Margo (this volume, chapter 1), this increase should be 
limited. They show that although the share of female workers was positively 
correlated with firm size in the nineteenth century, many relatively large 
establishments did not hire women or children. Moreover, since produc-
tion in manufacturing was arduous and relatively intensive in the use of 
brawn, especially in the early phases of industrialization in the nineteenth 
century, women, especially married women, were more likely to drop out 
of the market.

To date, no study has proposed a mechanism that can simultaneously 
generate structural transformation and the full U-shaped pattern for female 
labor force participation, at least to the author’s knowledge. One notable 

29. Of course, supply- side factors might be driving the change, although work by Lee and 
Wolpin (2006) suggests that demand- side factors associated with technical change are likely to 
be the prevailing force underlying these changes.
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exception, although the link to female labor supply is not explicit, is Buera 
and Kaboski (2012). Their theory emphasizes the scale of the productive 
unit as being important to understand both movements among broad sec-
tors (agriculture, manufacturing, technology) and movements between 
home and market production. Among other things, scale technologies can 
generate the movement of services from the market sector to the home sec-
tor, and vice versa. To the extent that the division of labor between home and 
market activities is gendered, this mechanism has the potential to generate a 
declining female labor supply, associated with the phase of greatest expan-
sion of the manufacturing sector, as well as the increasing portion of the 
curve associated with the manufacturing sector decline and the acceleration 
in the expansion of the service sector.

This is a promising area of  research. This chapter contributes to it by 
documenting gender diVerentials in the relationship between the process 
of  structural transformation and economic development, both histori-
cally and in a modern cross section of  countries. Note that using sectoral 
shares to study the evolution of  women’s work mitigates some of  the issues 
related to the measurement of  female labor force participation, especially 
for the sample of  developed economies. This is because it does not require 
matching population counts with data about the economically active popu- 
lation.

5.5.1 Developed Economies

As discussed in Herrendorf, Rogerson, and Valentinyi (2013), increases 
in GDP per capita have been associated with decreases in employment 
share in agriculture and increases in the employment share in services. The 
manufacturing share of  employment behaves somewhat diVerently from 
the other two sectors: its employment share follows an inverted- U shape. At 
low levels of development the employment share in manufacturing increases 
with more development. It then reaches a peak and then begins falling as 
development continues.30

The first column in figure 5.4 confirms these findings based on the histori-
cal sample of developed economies. The vertical axis in each of the hori-
zontal panels reports the share of economically active population working 
in agriculture (panel A), manufacturing (panel B), and services (panel C), 
respectively.31 The next two columns show how this relationship varies by 
gender. Specifically, the vertical axis represents the share of economically 
active women (column [2]) and men (column [3]) employed in each of the 
three sectors. The trends by gender do not diVer from those in the  aggregate. 
That is, for both genders the correlation between GDP per capita and   

30. The same patterns are observed when using nominal value- added shares.
31. Following the definition of the three sectors in Herrendorf, Rogerson, and Valentinyi 

(2013), I include mining as well as the utilities sector in the manufacturing sector.
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sectoral employment shares is negative in the agricultural sector, positive 
in the service sector, and it has an inverted- U shape in the manufacturing 
sector. However, the graph reveals some interesting diVerences. The female 
employment share in agriculture seems to drop somewhat less rapidly with 
log GDP per capita, the inverted- U shape in manufacturing is more muted 
for women than for men, and the employment share of women in services 
seems to grow more rapidly.

To investigate whether these gender diVerentials are statistically signif-
icant, table 5.6 reports the results of  pooled regressions, by industry, of 
employment shares against a female dummy, log GDP per capita (entering 
both linearly and as a quadratic polynomial), and interaction terms between 
the two. Columns (1) to (3) report the results for the linear specification, col-
umns (4) and (5) those for the quadratic specification. As in earlier tables, 
controls for year eVects (columns [2] and [4]), as well as country eVects (col-
umns [3] and [5]), are progressively added.

For the agricultural sector, as shown in panel A, the employment shares 
drop for both genders but the rate of decline is smaller for women than for 
men. This finding might be surprising in light of the discussion in section 
5.2, but it stems from the fact that both shares are converging to zero as GDP 
per capita increases. Since men’s employment share in agriculture is initially 
higher than women’s, its drop is also larger. The results of  the quadratic 
regressions in columns (4) and (5) confirm this pattern, although the gender 
diVerential is not statistically significant in this case.

Panel B reveals strong gender diVerentials in the manufacturing sector. 
In the linear specification, male employment shares in manufacturing sub-
stantially increase with log GDP per capita, even when we control for both 
year and country eVects, but the increase is much smaller, by about 8 log 
points, for females. The estimates for the quadratic specification substan-
tially diVer by gender. Consistent with Goldin and SokoloV (1982) and Katz 
and Margo (this volume, chapter 1), the employment share in manufacturing 
initially rises more rapidly for women than for men, but it flattens out much 
earlier so that the  inverted- U shape is much more pronounced for men than 
for women.

The last panel in table 5.6 reports the results for the service sector. 
Columns (1) to (3) show that the employment share in the service sector 
increases at a higher rate for women than for men, but the diVerence is not 
statistically significant (at standard levels of significance). The results of the 
quadratic regressions (columns [4] and [5]) reveal the existence of important 
gender diVerentials. The increase in the share of women working in services 
is steeper than men’s at low levels of log GDP per capita, but it increases at 
a decreasing rate as GDP per capita grows. This is not surprising since the 
share is bounded by 1 and, in all the countries in our sample, 90 percent of all 
working women are in services. On the other end, the share of men employed 
in the service sector increases somewhat linearly, or with a slightly convex 



Table 5.6 Sectoral employment shares by gender and GDP per capita: Sixteen developed 
economies, 1890– 2005

  (1)  (2)  (3)  (4)  (5)

Agriculture
Log GDP per capita – 0.221*** – 0.330*** – 0.359*** – 1.091** – 0.810*

(0.012) (0.047) (0.073) (0.481) (0.438)
Female x log GDP 0.047** 0.047** 0.047** – 0.137 – 0.137

(0.020) (0.020) (0.021) (0.312) (0.317)
Log GDP per capita squared 0.045 0.029

(0.026) (0.027)
Female x log GDP squared 0.010 0.010

(0.018) (0.018)
Female – 0.494** – 0.494** – 0.494** 0.313 0.313

(0.198) (0.202) (0.205) (1.362) (1.384)
Constant 2.217*** 3.053*** 3.363*** 6.255** 5.113**

(0.120) (0.353) (0.595) (2.159) (1.788)
N 510 510 510 510 510
R2 0.719 0.766 0.838 0.777 0.841

Manufacturing
Log GDP per capita 0.049*** 0.122*** 0.265*** 1.402*** 0.844***

(0.014) (0.039) (0.045) (0.315) (0.214)
Female x log GDP – 0.087*** – 0.087*** – 0.087*** – 0.564*** – 0.564***

(0.009) (0.009) (0.010) (0.125) (0.127)
Log GDP per capita squared – 0.074*** – 0.035**

(0.017) (0.014)
Female x log GDP squared 0.027*** 0.027***

(0.007) (0.007)
Female 0.624*** 0.624*** 0.624*** 2.718*** 2.718***

(0.089) (0.091) (0.092) (0.539) (0.548)
Constant – 0.061 – 0.630** – 1.857*** – 6.081*** – 4.253***

(0.129) (0.293) (0.373) (1.428) (0.848)
N 510 510 510 510 510
R2 0.546 0.669 0.844 0.713 0.851

Services
Log GDP per capita 0.172*** 0.208*** 0.094* – 0.311 – 0.033

(0.008) (0.034) (0.047) (0.255) (0.301)
Female x log GDP 0.040** 0.040** 0.040** 0.701** 0.701**

(0.017) (0.018) (0.018) (0.266) (0.271)
Log GDP per capita squared 0.030* 0.006

(0.015) (0.018)
Female x log GDP squared – 0.037** – 0.037**

(0.015) (0.015)
Female – 0.130 – 0.130 – 0.130 – 3.031** – 3.031**

(0.172) (0.176) (0.179) (1.155) (1.173)
Constant – 1.156*** – 1.423*** – 0.506 0.826 0.140

(0.067) (0.254) (0.386) (1.061) (1.256)
N 510 510 510 510 510
R2 0.820 0.835 0.900 0.838 0.903

Country effects No No Yes No Yes
Year effects  No  Yes  Yes  Yes  Yes

Sources: International Historical Statistics, Mitchell (1998a, 1998b, 1998c), and International Labour Orga-
nization.
Notes: Robust standard errors in parentheses are clustered at the country level. Years are at five- year intervals. 
If  multiple data points exist the values are averaged over the five- year period.
***Significant at the 1 percent level.
**Significant at the 5 percent level.
*Significant at the 10 percent level.
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profile with economic development (being slow at first and then accelerating 
once the manufacturing sector starts rapidly shrinking).32

5.5.2 Full Sample

Figure 5.5 and table 5.7 report the result of the sectoral analysis for the full 
sample. The results are similar to those observed for the sample of developed 
economies with a few exceptions. The share of working women employed in 
agriculture drops more abruptly relative to men (at least for the quadratic 
specification); the gender gap in service sector shares (favorable to women) 
is larger; and the manufacturing share of female employment is higher than 
in the sample of developed economies at all levels of  economic develop-
ment. Once again, this evidence indicates that the nature of manufacturing 
work might matter for the declining part of the U. Excluding early OECD 
economies from the sample does not substantially alter this picture. The 
most notable diVerence is that both the female service sector share and the 
gender diVerential grow more rapidly than in the full sample.

5.6 Conclusions

This chapter shows that there is a consistent U-shaped relationship 
between women’s role in the labor market and the process of economic devel-
opment, both within and across countries, although the U-shape is more 
muted for countries developing post- 1950. The chapter is purely descriptive 
and, among the other things, does not discuss the potential determinants for 
the observed diVerences in female labor supply across countries and over 
time. However, diVerences in taxation, childcare availability, maternity leave 
policies, institutions, and culture are obviously important.

Although this chapter focuses on female labor force participation, there 
are other dimensions of women’s status that might not vary linearly with 
economic development. Alesina, Giuliano, and Nunn (2013) confirm the 
U-shaped relationship for female participation to the labor market (even 
after controlling for cultural diVerences across countries), but not for indica-
tors of female participation in politics and entrepreneurial activities. Fur-
ther investigation using alternative indicators of economic status, such as 
women’s rights or maternal health, could potentially uncover other interest-
ing nonlinear relationships.

One interesting avenue for future research is to use the cross- state variation 
within the United States to gain a deeper understanding of the determinants 
of the U-shaped female labor supply: there was (and still is) a  substantial 

32. Additional regressions (not shown) using the female share of total sector employment 
(that is a measure of female input intensity) as a dependent variable have also been run. The 
results show that while in the manufacturing sector female intensity declines as its relative 
importance in the overall economy increases, the female intensity in the service sector is posi-
tively correlated with the size of the sector.
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Table 5.7 Sectoral employment shares by gender and GDP per capita: Full sample, 1950– 2005

  (1)  (2)  (3)  (4)  (5)

Agriculture
Log GDP per capita – 0.219*** – 0.214*** – 0.106*** – 0.606*** – 0.408**

(0.007) (0.008) (0.024) (0.123) (0.183)
Female x log GDP 0.008 0.008 0.008 – 0.524*** – 0.524***

(0.012) (0.012) (0.013) (0.175) (0.182)
Log GDP per capita squared 0.024*** 0.017*

(0.007) (0.010)
Female x log GDP squared 0.032*** 0.032***

(0.010) (0.011)
Female – 0.123 – 0.123 – 0.123 2.076*** 2.076***

(0.116) (0.117) (0.122) (0.713) (0.744)
Constant 2.179*** 2.164*** 1.283*** 3.787*** 2.596***

(0.066) (0.069) (0.170) (0.528) (0.801)
N 1360 1360 1360 1360 1360
R2 0.649 0.654 0.828 0.683 0.837

Manufacturing
Log GDP per capita 0.099*** 0.107*** 0.095*** 0.448*** 0.688***

(0.005) (0.005) (0.014) (0.082) (0.090)
Female x log GDP – 0.073*** – 0.073*** – 0.073*** 0.155* 0.155*

(0.006) (0.006) (0.006) (0.081) (0.085)
Log GDP per capita squared – 0.020*** – 0.035***

(0.005) (0.005)
Female x log GDP squared – 0.014*** – 0.014***

(0.005) (0.005)
Female 0.509*** 0.509*** 0.509*** – 0.434 – 0.434

(0.049) (0.050) (0.052) (0.331) (0.345)
Constant – 0.546*** – 0.579*** – 0.468*** – 1.987*** – 2.999***

(0.043) (0.045) (0.101) (0.341) (0.392)
N 1360 1360 1360 1360 1360
R2 0.509 0.549 0.754 0.598 0.790

Services
Log GDP per capita 0.120*** 0.107*** 0.011 0.159* – 0.280*

(0.005) (0.007) (0.018) (0.090) (0.154)
Female x log GDP 0.065*** 0.065*** 0.065*** 0.369** 0.369**

(0.011) (0.011) (0.011) (0.163) (0.170)
Log GDP per capita squared – 0.003 0.017*

(0.005) (0.009)
Female x log GDP squared – 0.018* – 0.018*

(0.010) (0.010)
Female – 0.386*** – 0.386*** – 0.386*** – 1.642** – 1.642**

(0.100) (0.100) (0.104) (0.662) (0.691)
Constant – 0.633*** – 0.585*** 0.185 – 0.800** 1.403**

(0.047) (0.054) (0.137) (0.376) (0.669)
N 1360 1360 1360 1360 1360
R2 0.600 0.630 0.825 0.634 0.827

Country effects No No Yes No Yes
Year effects  No  Yes  Yes  Yes  Yes

Sources: International Labour Organization; see data appendix for a full description.
Notes: Robust standard errors in parentheses are clustered at the country level. Years are at five- year intervals. 
If  multiple data points exist the values are averaged over the five- year period.
***Significant at the 1 percent level.
**Significant at the 5 percent level.
*Significant at the 10 percent level.
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amount of regional variation in economic structure that can be exploited 
for identification (see Kim 1998, 1999; Kim and Margo 2004), as well as a 
substantial variation in married women labor force participation and earn-
ings (Olivetti and Petrongolo 2011). This could be a promising identification 
strategy because, historically, for married women the geographic location of 
the household was arguably determined by the husband and thus, at least to 
a first approximation, can be thought of as exogenous.

Data Appendix

All data sets were merged with historical data on GDP per capita from 
Maddison (2010). (See http:// www .ggdc .net/ maddison/ maddison- project 
/ home .htm for data and documentation.)

Developed Country Sample

There are reasonable concerns about data comparability, especially for 
the early period in our sample. Fortunately for developed economies, there 
is an overlap between the labor force statistics from IHS and those from 
ILO. Data sources by year are listed in the following section. Countries for 
which the IHS statistics are inconsistent with the ones from the ILO have 
been dropped from the sample. In all cases the inconsistency was due to 
compatibility issues between the numerator (economically active popula-
tion) and the denominator (population counts). For example, for some of 
the countries’ geographical boundaries were redesigned after wars. The IHS 
statistics usually refer to a country’s boundaries for the year the information 
was reported; however, there are instances in which the geographical unit at 
the numerator is not consistent with that at the denominator (for example, 
Lombardia and Veneto and Austria pre- 1890). In other cases the numerator 
and denominator represented a diVerent age universe or referred to diVerent 
populations.33 The next subsection provides more details about this process. 
For the years of overlap between IHS and ILO statistics, the data source 
selection rule was to switch to the ILO statistics for the first year they became 
available, 1950 in most cases. Alternative data source selection rules have 
also been explored; for instance, using IHS as the main data source and ILO 
data to “fill the blanks.” The overall results of the analysis were unchanged.

Developed Country Sample: Data Sources

Data for the developed countries sample come from the following sources: 
International Historical Statistics (IHS), Mitchell (1998a, 1998b, 1998c); 

33. See Mitchell (1998a), notes to “B1 Economically Active Population by Major Industrial 
Groups.”
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International Labour Organization (ILO). Pre- 1940 data for the United 
States are from Goldin (1990) and Pencavel (1986). Specifically, I use the fol-
lowing data source/ year combinations: Australia: 1900– 1920 (IHS), 1960– 
2005 (ILO); Belgium: 1890– 1930 (IHS), 1945, 1960– 2005 (ILO); Canada: 
1890– 1940 (IHS), 1950– 2005 (ILO); Denmark: 1890– 1940 (IHS), 1950– 
2005 (ILO); Finland: 1900– 1950 (IHS), 1960– 2005 (ILO); France: 1895– 
1955 (IHS), 1960– 2005 (ILO); Germany: 1925– 1945 (IHS), 1950– 2005 
(ILO); Ireland: 1910– 1935, 1950 (IHS), 1960– 2005 (ILO); Italy: 1900– 1935 
(IHS), 1950– 2005 (ILO); Netherlands: 1890– 1930 (IHS), 1945, 1960– 2005 
(ILO); Norway: 1890– 1930 (IHS), 1945– 2005 (ILO); Portugal: 1890– 1910, 
1940 (IHS), 1950– 2005 (ILO); Spain: 1900– 1920, 1940 (IHS), 1950– 2005 
(ILO); Sweden: 1890– 1930, 1950 (IHS), 1960– 2005 (ILO); United King-
dom: 1890– 1930, 1950 (IHS), 1960– 2005 (ILO); United States: 1890– 1930 
(Goldin 1990 and Pencavel 1986), 1940 (IHS), 1950– 2005 (ILO).

Developed Country Sample: Assumptions and Corrections

Economically active data and sectoral data were combined within the 
International Historical Statistics (IHS) as one table (Mitchell 1998a, 1998b, 
1998c). The following set of notes are thus relevant for both the analyses on 
overall labor force participation and sectoral shares. The sector classification 
in agriculture, manufacturing, and services is described in a later section. 
The below list provides all the assumptions and corrections made to the data 
that was compiled from the IHS.

Economically Active Population—Europe

•  France: For the male population, the year 1866 was listed twice. It was 
assumed that the second 1866 was meant to be 1886 based on the cor-
responding year listed for women.

•  Germany: East and West Germany were combined in the IHS for con-
sistency with the other data sources.

 •   Observation for the period 1882 to 1939 in Germany includes statis-
tics for the area considered part of Germany from 1882 to 1939.

 •   East Germany includes statistics for the respective territory from 1946 
to 1971. Only years 1960 and 1971 include statistics for East Berlin.

 •   West Germany includes statistics for the respective territory from 
1946 to 1980. Only years 1961, 1970, and 1980 include statistics for 
West Berlin.

 •   Germany includes statistics for the respective territory from 1992.

•  Ireland: Northern Ireland was included in the United Kingdom and 
Southern Ireland is listed as Ireland following 1926 to be consistent 
with how the ILO reports data for Ireland.
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Total Population—Europe

•  Denmark: Starting in 1921, Schleswig, which was acquired in that year, 
is included.

• Germany:

 •   Germany: Areas ceded to Germany by Austria, Denmark, and France 
in 1860– 1871 are excluded until 1864.

 •   Germany: From 1910 the territories ceded after World War I are 
excluded.

 •  East Germany: Statistics include East Berlin.
 •   West Germany: Statistics include West Berlin. The last year following 

1970 for West Germany was 1950. This year was changed to 1987 as 
that was the next census conducted after 1970.34

• Italy:

 •   The year 1921 was listed twice, the second observation includes ter-
ritories acquired after World War I.

 •   The year 1951 was listed twice, the second observation and all subse-
quent observations are for the resident population.

• Portugal: Years prior to 1841 do not include Azores and Maderia.
•  Sweden: The year 1890 was included twice, consecutively. Based on the 

Department of National Archives, it was assumed the first observation 
was in fact 1880 and was adjusted accordingly.35

United States

Labor force participation rate for men and women age fifteen and older 
in the United States for periods prior to 1940 were gathered from Pencavel 
(1986, table 1.1) and Goldin (1990, table 2.1).

Sector information for the United States prior to 1940 comes from the 
author’s calculations using Integrated Public Use Microdata Series (IPUMS) 
data for the years 1900 and 1910, and 1920 comes from table Ba670-687 and 
table Ba688-705 contributed by Matthew Sobek in Carter et al. (2006).

The above data were combined with the EAPEP and ILO data for the 
1950 to 2005 period (see below for a full description).

34. Wall Street Journal, http:// online.wsj .com/ article/ SB1000142405270230398250457642
3814268469244 .html, and http:// www .faqs .org/ faqs/ genealogy/ german- faq/ part2/ section- 4 
.html\#b.

35. http:// www .svar.ra.se/ winder .asp?uidObjectGUID=6587EEF0-3E98-4BE3-A404 
-E1938D3AEA68\&uidRedirectGUID={9BCE8D60-1DC2-43AD-A33C- B758BAE5 
ACEE}&strType=.
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Full Sample

Labor Force Participation Data

Data for 1990– 2005 came from the sixth edition of  the Economically 
Active Population, Estimates and Projections (EAPEP) published by the 
International Labour Organization (ILO). The data provide labor force par-
ticipation by age group for a harmonized panel of 196 countries.36

Labor force data for the full sample prior to 1990 were pulled directly 
from the Economically Active Population 1A tables from the ILO website.37

Sector Data

Sector shares were calculated using data from the ILO Economically 
Active Population 1C tables. This data source has employment information 
by industry that can be broadly categorized into agriculture, manufacturing, 
and services. Data was generally available over the period 1945– 2005 but 
was not consistently gathered for all countries. The International Standard 
Industrial Classification (ISIC) also changed over time.

Occupation Data

The analysis on clerical work utilized the ILO data discussed above, but 
limited the sample to women age forty- five to fifty- nine. The labor force par-
ticipation data was then merged with the ILO Economically Active Popu-
lation 1E tables, which contains information on occupation by industry and 
gender.

Classification of Broad Sectors of Production

Sectors were assigned as follows:

•  Agriculture corresponds to the sum of ISIC- Rev.3, sections A and B. If  
ISIC classification was not available, industries were assigned to agri-
culture if  the source table heading said “Agriculture” or “Agriculture, 
Forestry, and Fishing.”

•  Manufacturing corresponds to the sum of ISIC- Rev.3, sections C, D, 
and F and includes mining, manufacturing, and construction. If  ISIC 
classification was not available, industries were assigned to manufactur-
ing if  the source table heading said “Mining” or “Extraction Industries” 
or “Manufacturing” or “Construction” or “Electricity, Gas, and Water 
Supply” or “Utilities.”

•  Services corresponds to the sum of ISIC- Rev.3, sections E, G– P, and 
includes wholesale, retail trade, hotels and restaurants, transport, stor-

36. For a complete write-up of the methodology used see http:// laborsta.ilo .org/ applv8/ data 
/ EAPEP/ v6/ ILO_EAPEP_methodology_2011 .pdf.

37. See http:// laborsta.ilo .org/ STP/ guest.
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age and communication, finance, insurance, real estate, business ser-
vices, and community, social, and personal services. If  ISIC classifica-
tion was not available, industries were assigned to service if  the source 
table heading said “Commerce” or “Finance” or “Trade” or “Trans-
port” or “Communication” or “Services.”

The following economically active individuals were classified as missing 
sector information:

•  For 1950 and 1960: ISIC- Rev. 1, code “9 Activities not adequately 
described.”

•  For 1970– 1990: ISIC- Rev. 2, code “0 Activities not adequately defined.”
•  For years 2000– 2005: ISIC- Rev. 3, section “Q Extra- territorial orga-

nizations and bodies” and “X Not classifiable by economic activity.”
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