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Gender Gaps
and the Rise of the Service Economy’

By L. RACHEL NGAT AND BARBARA PETRONGOLO

This paper investigates the role of the rise in services in the narrowing
of gender gaps in hours and wages in recent decades. We highlight
the between-industry component of differential gender trends for the
United States and propose a model economy with goods, services,
and home production, in which women have a comparative advantage
in producing services. The rise of services, driven by structural
transformation and marketization of home production, raises women’s
relative wages and market hours. Quantitatively, the model accounts
for an important share of the observed trends in women’s hours and
relative wages. (JEL J16,J21,J22, 124,131, L80)

ne of the most remarkable changes in labor markets since World War II is the
rise in female participation in the workforce. In the United States, the employ-
ment rate of prime-age women has more than doubled from about 35 percent in
1945 to 77 percent at the end of the century, and similar trends are detected in the
majority of OECD countries. These developments have generated a vast literature
on the causes, characteristics, and consequences of the rise in women’s involvement
in the labor market. Existing work has indicated a number of supply-side explana-
tions for these trends, including human capital investment, medical advances, tech-
nological progress in the household, and the availability of child care; and a recent
line of research emphasizes the role of social norms regarding women’s work in
shaping the observed decline in gender inequalities.’
In this paper, we propose a novel and complementary explanation for the observed
trends in gender outcomes based on the secular expansion of the service economy
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and its role in raising the relative demand for female work.? Our emphasis on the
evolution of the industry structure is motivated by a few stylized facts. First, the
sustained rise in female work since the late 1960s in the United States has been
accompanied by a fall in male work, and a rise in women’s relative wages. In 1968,
women’s hours were about 37 percent of men’s hours, and their wages were about
62 percent of male wages. By 2008, these ratios rose to 73 percent and 81 percent,
respectively. Second, the entire (net) rise in female hours took place in the broad ser-
vice sector, while the entire (net) fall in male hours took place in goods-producing
sectors, including the primary sector, manufacturing, construction, and utilities.
This pattern is closely linked to the process of structural transformation, and specif-
ically the reallocation of labor from goods to service industries, with an expansion
of the service share from 56 percent in 1968 to 75 percent in 2008. Finally, the rise
in women’s hours in the service sector was accompanied by a strong decline in their
working hours in the household, from about 41 to 31 hours weekly, consistent with
substantial marketization of home production (Freeman and Schettkat 2005).”

Motivated by these facts, this paper studies the role of the rise in services, in turn
driven by structural transformation and marketization, in the simultaneous evolu-
tion of gender outcomes in hours and wages. The interaction between structural
transformation, marketization, and female work has been largely overlooked in the
literature. However, there are clear reasons why these can contribute to the rise in
female market hours and relative wages.

First, the production of services is relatively less intensive in the use of “brawn”
skills than the production of goods, and relatively more intensive in the use of
“brain” skills. As men are better endowed of brawn skills than women, the historical
growth in the service sector has created jobs for which women have a natural com-
parative advantage (Goldin 2006, Galor and Weil 1996; Rendall 2010; Weinberg
2000; and Fan and Lui 2003). While the introduction of brawn-saving technologies
has to a large extent compensated the female disadvantage in physical tasks, women
may still retain a comparative advantage in services, related to the more intensive
use of communication and interpersonal skills, which cannot be easily automated.
The simultaneous presence of producers and consumers in the provision of ser-
vices makes these skills relatively more valuable in services, and a few studies have
highlighted gender differences in the endowment and use of such traits (Borghans,
Bas ter Weel, and Weinberg 2008, 2014). In particular, Borghans, Bas ter Weel, and
Weinberg (2014) show that the rise in the use of interpersonal tasks accelerated
between the late 1970s and the early 1990s, and that women are overrepresented in
these tasks. Finally, a recent strand of the experimental literature highlights some
gender differences in other social attitudes such as altruism, fairness, and caring
behavior (Bertrand 2011, Azmat and Petrongolo 2014), which may be more highly

2The focus on demand forces is appealing as it has the potential to address gender trends in both quantities
and prices. Indeed, the rise in female hours at a time of rising female wages “places a strong restriction on theories
explaining the increase in female labor force participation” (Aguiar and Hurst 2007b, 982).

3See also the discussion in Lebergott (1993, chapter 8) on the link between marketization and consumerism:
“...by 1990 [women] increasingly bought the goods and services they had produced in 1900,” and Bridgman
(2016), documenting the rise in the ratio of services purchased relative to home production since the late 1960s.
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valued in service jobs, and especially in those that involve assisting or caring for
others.

Women’s comparative advantage in services is clearly reflected in the allocation
of women’s hours of market work. In 1968, the average working woman was sup-
plying three-quarters of her market time to the service sector, while the average man
was supplying only one-half of his market time to it. As structural transformation
expands the sector in which women are overrepresented, it has potentially import-
ant consequences for the evolution of women’s hours of market work. Indeed, in a
shift-share framework, almost one-third of the rise in the share of female hours took
place via the expansion of services.

The second reason is related to women’s involvement in household work. In
1965, women spent on average 41 hours per week in home production, while men
only spent 11 hours. Household work includes child care, cleaning, food prepa-
ration, and in general, activities that have close substitutes in the market service
sector. If the expansion of the service sector makes it cheaper to outsource these
activities, one should expect a reallocation of women’s work from the household to
the market. The work allocation of men and women in the late 1960s is thus key to
understanding later developments. While women were mostly working in home pro-
duction and the service sector, and thus their market hours were boosted by the rise
in services, men were predominantly working in the goods sector, and their working
hours mostly bore the burden of deindustrialization.

In our proposed model, market sectors produce commodities (goods and ser-
vices) that are poor substitutes for each other in consumer preferences, while the
home sector produces services that are good substitutes to services produced in the
market. Production in each sector involves a combination of male and female work,
and women have a comparative advantage in producing services, both in the market
and the home. Labor productivity growth is uneven,? reducing both the cost of pro-
ducing goods, relative to services, and the cost of producing market services, rela-
tive to home services. As goods and services are poor substitutes, faster productivity
growth in the goods sector reallocates labor from goods to services, resulting in
structural transformation. As market and home services are good substitutes, slower
productivity growth in the home sector reallocates hours of work from the home to
market services, resulting in marketization.

The combination of consumer tastes and uneven productivity growth deliv-
ers two novel results. First, due to women’s comparative advantage in services,
structural transformation and marketization jointly raise women’s relative market
hours and wages. In other words, gender comparative advantages turn a seemingly
gender-neutral force such as the rise in services into a de facto gender-biased force.
Second, for both men and women, market hours rise with marketization but fall
with structural transformation. Their combination is thus necessary to rationalize
observed gender trends: marketization is necessary to boost female market work
while structural transformation is needed to explain the fall in male market work.

#Uneven labor productivity growth can be driven by uneven TEP growth or different capital intensities across
sectors.
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To quantitatively assess the importance of the mechanisms described, we cali-
brate our model economy to the US labor market and predict trends in gender out-
comes. The calibrated marketization and structural transformation forces predict the
entire rise in the service share between 1970 and 2006, 20 percent of the gender con-
vergence in wages, one-third of the rise in female market hours and 9 percent of the
fall in male market hours. These predictions are solely due to between-sector forces,
while no within-sector forces are at work. Allowing for a within-sector increase in
the relative demand for female labor—due, for example, to the fall in gender dis-
crimination and the evolution of gender norms—improves the model’s predictions
for gender-specific trends, leaving predictions for the industry structure unchanged.
A simple way to summarize the quantitative performance of our model consists in
comparing predicted and actual changes in the overall time allocation structure for
men and women across market goods, market services, home services, and leisure.
When between-sector forces alone are at work, the model explains nearly 60 percent
of the variation in the time allocation structure during our sample period, and adding
within-sector forces explains a further 30 percent.

There exist extensive literatures that have independently studied the rise in female
labor market participation and the rise of services, respectively, but work on the inter-
play between the two phenomena is relatively scant. Early work by Reid (1934), Fuchs
(1968), and Lebergott (1993) has suggested links between them, without proposing
a unified theoretical framework. One notable exception is work by Lee and Wolpin
(2006, 2010), who relate the rise in services and female labor market outcomes to
shocks to fertility and the value of home time in a labor market equilibrium model.

Our work is related to Galor and Weil (1996) and Rendall (2010), who illustrate
the consequences of brain-biased technological progress for female employment in
a one-sector model in which females have a comparative advantage in the provision
of brain inputs.” In a similar vein, we assume that women have a comparative advan-
tage in producing services in a model with two market sectors and home production,
in which the rise in female market hours and the share of services are simultaneous
outcomes of uneven productivity growth. Marketization of home services, contrib-
uting to both the rise of female market work and the services share, is also featured
in Akbulut (2011); Buera, Kaboski, and Zhao (2013); and Rendall (2017). Our main
contribution to this strand of literature is to endogenously explain the simultaneous
narrowing of gender gaps in wages, market hours, and home hours. Finally, the
interplay between the service share and female outcomes has been recently studied
in an international perspective by a few papers that relate lower female employment
in Europe to an undersized service sector relative to the United States (Rendall 2017,
Olivetti and Petrongolo 2014, 2016). In particular, Olivetti and Petrongolo (2014)
find that the between-industry component of labor demand explains the bulk of the
international variation in the gender-skill structure of labor demand, and Olivetti and
Petrongolo (2016) confirm similar qualitative conclusions on a longer time period
and a larger set of countries.

SHeathcote, Storesletten, and Violante (2010) and Jones, Manuelli, and McGrattan (2015) also con-
sider within-sector demand forces and illustrate the rise in the gender hours ratio stemming, respectively, from
gender-biased technological progress and falling gender discrimination.
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The recent literature on structural transformation often classifies the mechanisms
that drive the rise in services into income and relative price effects.© With the first
mechanism, income growth shifts the allocation of resources towards services as
long as the demand for services is more elastic to income than the demand for goods.
With the second mechanism, changes in relative prices alter the resource allocation
when the elasticity of substitution between goods and services is not unity.” Both
channels are at work in our model. Slower productivity growth in services raises
their relative price, in turn raising the expenditure share on services, as services
and goods are poor substitutes in consumption. Higher income elasticity of services
follows from the assumption that market services are closer substitutes to home
services than goods. Under this assumption, the rise in income driven by faster pro-
ductivity growth in market sectors raises the opportunity cost of home production,
in turn stimulating the demand for market services, as these are the closest available
substitute to home production.

The paper is organized as follows. Section I documents relevant trends in gender
work and the size of services during 1968-2008, combining data from the Current
Population Survey and several time use surveys. Section II develops a model for a
three-sector economy and shows predictions of uneven labor productivity growth
for relative wages, market hours, home production hours, and leisure. Section III
presents quantitative results and Section IV concludes.

I. Data and Stylized Facts

This section presents evidence on the evolution of market work, wages, and home
production using micro data from the March Current Population Surveys (CPS) for
survey years 1968 to 2008 and time use surveys for 1965-2008."

A. Market Work

Our CPS sample includes individuals aged 21-65, who are not in full-time educa-
tion, retired, or in the military. Annual hours worked in the market are constructed as
the product of weeks worked in the year prior to the survey year and hours worked in
the week prior to the survey week. This hours measure is the only one continuously
available since 1968 and comparable across annual surveys. For employed individu-
als who did not work during the reference week, weekly hours are imputed using the
average of current hours for individuals of the same sex in the same year. Until 1975,
weeks worked in the previous year are only reported in intervals (0, 1-13, 14-26,
26-39, 4047, 48-49, 50-52); and to re-code weeks worked during 1968-1975, we

6See Herrendorf, Rogerson, and Valentinyi (2014) for a recent survey on the mechanisms. See, among others,
Baumol (1967), Ngai and Pissarides (2007, 2008), and Acemoglu and Guerrieri (2008) for the role of uneven pro-
ductivity or different capital intensities; Kongsamut, Rebelo, and Xie (2001) and Buera and Kaboski (2012) for the
role of income effects; and Boppart (2014) for both effects.

7See also Dix-Caneiro (2014) for an alternative explanation for the decline in the relative prices of goods due
to trade liberalization and its effects on the skill structure of employment and wage along the classic mechanims of
the Heckscher-Ohlin trade model.

8 We choose to end our sample period in 2008 to avoid unusual fluctuations in economic activity and the indus-
try structure linked to the onset of the Great Recession.
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FIGURE 1. TRENDS IN MARKET HOURS, BY GENDER

Notes: See Table 1 for definition of the service sector. Sample: men and women aged 21-65.

Source: CPS: 1968-2008

use within-interval means obtained from later surveys. These adjustment methods
have been previously applied to the March CPS by Katz and Murphy (1992) and
Heathcote, Storesletten, and Violante (2010). Our wage concept is represented by
hourly earnings, obtained as wage and salary income in the previous year, divided
by annual hours. Survey weights are used in all calculations.

Figure 1| presents evidence on market work. Panel A plots annual hours by
gender, obtained as averages across the whole population, including the nonem-
ployed. Female work rises steadily from about 720 annual hours in 1968 to nearly
1,200 hours in the 2000s, while male hours gradually decline throughout the sample
period, from about 2,000 to 1,700. These diverging trends imply a doubling of the
hours ratio,” from about 0.36 to 0.73, with a modest increase in total hours in the
economy.

We classify market hours into two broad sectors, which we define as goods and
services. The goods sector includes the primary industries, manufacturing, construc-
tion, and utilities. The service sector includes the rest of the economy. Panel B in
Figure 1 plots the proportion of hours in services overall and by gender, and shows
an increase of 19 percentage points in the share of market hours worked by both

Throughout the paper, hours and wage ratios indicate female /male ratios.
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TABLE 1—DESCRIPTIVE STATISTICS ON 17 INDUSTRIES, 1968-2008

Sector share Female intensity
1968 2008 Change 1968 2008 Change
() 2 3) 4) ) (6)

Primary sector 6.2 33 -3.0 10.2 17.1 7.0
Construction 6.0 7.6 1.7 4.5 9.0 4.6
Manufacturing 29.7 12.7 —17.0 23.1 29.3 6.2
Utilities 1.7 1.3 -0.4 8.1 20.9 12.8
All goods 43.6 25.0 —18.6 18.1 21.1 3.0
Transportation 4.4 3.8 -0.6 8.4 21.6 13.2
Post and telecoms 1.2 0.9 -0.3 44.1 36.4 -7.6
Wholesale trade 3.8 3.0 —0.8 154 28.4 13.0
Retail trade 13.6 14.0 04 36.2 45.1 9.0
FIRE 4.6 7.2 2.6 36.9 54.6 17.7
Business and repair services 3.1 8.4 53 18.3 37.3 19.0
Personal services 4.1 2.8 —-1.3 64.4 69.0 4.7
Entertainment 0.9 2.1 1.2 24.7 40.8 16.1
Health 4.8 10.2 54 64.7 76.0 11.3
Education 7.2 10.4 3.1 56.8 70.5 13.7
Professional services 1.1 3.2 2.2 23.7 41.9 18.2
Welfare and nonprofit 1.4 2.7 1.4 36.8 64.2 273
Public administration 6.2 6.4 0.1 25.1 434 18.3
All services 56.4 75.0 18.6 37.4 52.1 14.8

Notes: Columns 1 and 2 report the share of sector hours in total annual hours (x100) in 1968
and 2008, respectively, and column 3 reports their change. Columns 4 and 5 report the share
of female hours in each sector (x100) in 1968 and 2008, respectively, and column 6 reports
their change. The primary sector includes agriculture, forestry, fishing, mining, and extraction.

Source: CPS

males and females in services. For women, the service share is substantially higher
than for men, and rises from 73 percent to 88 percent, while for men it rises from
50 percent to 65 percent. Panel C of Figure 1 further shows that all of the (net)
increases in female hours take place in the service sector, while panel D shows that
all of the (net) falls in male hours take place in the goods sector. In summary, while
women are moving—in net terms—from nonemployment into the service sector,
men are moving from the goods sector to nonemployment. These aggregate trends
are also clearly confirmed within broad skill groups, as shown in in the
Appendix.

[ Table 1|provides detailed evidence on the industry composition of total hours
and the female intensity within each industry. The 19 percentage points’ expansion
in the service share is expected to boost female employment as the female intensity
in services is much higher than in the goods sector. A similar point can be made
across more disaggregated industries. The decline in the broad goods sector is dis-
proportionately driven by the fall in manufacturing industries and, to a lesser extent,
primary industries. Within the broad service sector, several industries contribute to
its expansion (retail; finance, insurance, and real estate; business services; personal
services; entertainment; health; education; professional services; and public admin-
istration). The female intensity is generally higher in expanding service industries
than in declining goods industries. A further stylized fact to note is the rise in the
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TABLE 2—ALTERNATIVE DECOMPOSITIONS OF THE RISE IN THE FEMALE HOURS SHARE,

1968-2008
1 Total change (x100) 444 -29.0=154
2 Between sector, percent of total change 30.4
(goods/services)
3 Between sector, percent of total change 28.6
(17 categories)
4 Between occupation, percent of total change 24.1
(4 categories)
5 Between occupation, percent of within-sector component 7.9

(4 occupations, 2 sectors)

Notes: Row 1 corresponds to the left-hand side of equation (1) in the text. Percentages in
rows 2—4 are obtained as ratios between the first term on the right-hand side and left-hand side
of equation (1). The percentage in row 5 is obtained as the ratio between the second term on
the right-hand side and the left-hand side in equation (2) .

female intensity in every industry.'" The evidence summarized in Table 1 thus high-
lights both between- and within-industry components in the rise of female hours.
We quantify between- and within-industry components of trends in female hours
by decomposing the growth in the female hours share between 1968 and 2008 into a
term reflecting the change in the share of services, and a term reflecting changes in
gender intensities within either sector. Using a standard shift-share decomposition,
the change in the female hours share between year 0 and year ¢ can be expressed as

(1) Aly = Y azAl + ) o Aly,
J J

where [; denotes the share of female hours in the economy in year z, [, denotes
the hours share of sector j, /s denotes the share of female hours in sector j, and
ap = (lﬂt + lﬂo) /2 and o; = (l i+ ljo) /2 are decomposition weights. The first
term in equation (1) represents the change in the female hours share that is attribut-
able to changes in sector shares, while the second term reflects changes in th
intensity within sectors. The results of this decomposition are reported in |Table 2.
The first row reports the total change in the female hours share, which rises from
29 percent in 1968 to 44.4 percent in 2008. The second row shows that about 30 per-
cent of this change was explained by the growth in the share of services, as measured
by the first term in equation (1). The third row performs the same decomposition on
17, as opposed to 2, industries, and delivers a very similar estimate of the role of the
between-sector component. This means that, by focusing on our binary decomposi-
tion, we do not miss important between-sector dynamics in the rise in female hours.'
We have motivated our focus on the sectoral dimension of gender developments
based on gender comparative advantages via the more intensive use of nonphysical

10The fall in the female intensity in the post and telecoms industry is an exception, entirely driven by the near
disappearance of telephone operators, who were 98 percent female at the start of our sample period.

"1 Olivetti and Petrongolo (2016) perform a similar analysis on a large panel of OECD countries and find that vari-
ation in the services employment share explains about 60 percent of the overall variation in the share of female hours
across countries since the 1970s. This proportion rises to about 80 percent when using a twelve-fold industry classifica-
tion, as the finer industries making up the two broad goods/service sectors vary considerably in size across countries.
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tasks and interpersonal skills in the production of services rather than goods.
However, tasks are more directly associated to occupations than sectors, and some
sectors tend to use female labor more intensively because they use more intensively
occupations in which women have a comparative advantage. Thus, the rise in female
hours should have an important between-occupation component. This is shown in
the fourth row of Table 2, based on a four-fold occupational decomposition.'? The
between-occupation component explains about 24 percent of the total. This is some-
what smaller than the between-sector component, but still sizeable.

Clearly, changes in the industry and occupation structures are not orthogonal.
As the distribution of occupations varies systematically across industries, a por-
tion of the between-occupation component of the rise in female hours may be
explained by the expansion of industries that oversample female-friendly occupa-
tions. Between-occupation changes that are not captured by changes in the industry
structure are by definition included in the within-industry component of (1). We
therefore decompose the within-industry component of (1) into within-occupation
and between-occupation components. The full decomposition is

J J

where k indexes occupations; [y, is the share of occupation k in industry j; lg, is
the share of female hours in occupation k and industry j; and a5 = (lfjk, + lf/k()) /2
and o = (l e + 1 jko) /2. The first term in (1) represents the between-industry com-
ponent; the second term represents the between-occupation component that takes
place within industries; and the last term represents the component that takes place
within industry x occupation cells. The results of this further decomposition are
reported in the fifth row of Table 2 and show that only a small share (7.9 percent) of
the growth in the female hours share took place via the expansion of female-friendly
occupations within sectors. The bulk of the growth in female-friendly occupations
instead took place via the expansion of the service share. We thus focus the rest
of the paper on a binary goods/services distinction, as the decomposition results
reported in Table 2 suggest that this is a sufficient dimension for understanding rel-
ative female outcomes.

B. Wages

Evidence on wages is presented in . Panel A shows the evolution of the
wage ratio in the aggregate economy, obtained as the exponential of the gender gap
in mean log wages, unadjusted for characteristics. Women’s hourly wages remained
relatively stable at or below 65 percent of male wages until about 1980, and then
started rising to reach about 80 percent of male wages at the end of the sample
period. The combined increase in female hours and wages raised the female wage
bill from 30 percent to two-thirds of the male wage bill. When using hourly wages

12 This is the broad task-based grouping of occupations suggested by Acemoglu and Autor (2011). Categories
are: professional, managerial, and technical occupations; clerical and sales occupations; production and operative
occupations; and service occupations.
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Panel A. The unadjusted wage ratio Panel B. Wage ratios adjusted for
(x100) human capital (x100)
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FIGURE 2. THE GENDER WAGE RATIO

Notes: In panel A, the wage ratio is obtained as (the exponential of) the coefficient on a female dummy from yearly
log wage regressions that only control for gender. In panel B, the wage ratio is obtained from corresponding regres-
sions that also control for age, age squared, education (four categories), and ethnicity (one nonwhite dummy).
Sample: men and women aged 21-65.

Source: CPS: 1968-2008

adjusted for human capital (controlling for age and age squared, ethnicity, and four
education levels), the rise in the gender wage ratio is only slightly attenuated, from
64 percent in 1968 to 78 percent in 2008 (panel B of Figure 2). While a measure
of actual, rather than potential, labor market experience is not available in the CPS,
estimates by Blau and Kahn (2013) on the Panel Study of Income Dynamics (PSID)
show that gender differences in actual experience explain about a third of the rise in
the wage ratio between 1980 and 1999. Thus, there is clear evidence of closing—but
still sizeable—gender gaps even after controlling for actual labor market experience.
Note, finally, that the trend in the wage ratio is very similar across market sectors.

C. Time Use

We show evidence on the distribution of total work between market and home
production for each gender by linking major time use surveys for the United States
for 1965-2008."3 As a measure of market hours we use “core” market work, includ-
ing time worked on main jobs, second jobs and overtime, but excluding time spent
commuting to/from work and time spent on ancillary activities, e.g., meal times and
breaks. This is a measure that is most closely comparable to market hours measured
in the CPS. However, no information on annual weeks worked is available from the
time use surveys, and all work indicators presented are weekly. To obtain a measure
of home production, we sum hours spent on core household chores (cleaning, pre-
paring meals, shopping, repairing, etc.) and hours of child care.

We compute time use series adjusted for changing demographics, i.e., at con-
stant gender, age, and education composition. Following Aguiar and Hurst (2007b),
we divide our sample into cells defined by two genders, five age groups (21-29,

B3 These are: 1965-1966 America’s Use of Time; 1975-1976 Time Use in Economics and Social Accounts;
1985 Americans’ Use of Time; 1992-1994 National Human Activity Pattern Survey; and 2003-2008 American
Time Use Surveys. These surveys are described in detail in Aguiar and Hurst (2007b).
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FIGURE 3. TRENDS IN MARKET WORK AND HOME PRODUCTION (usual weekly hours)

Notes: Market work includes time spent working in the market sector on main jobs, second jobs, and overtime,
including any time spent working at home, but excluding commuting time. Home production hours include: time
spent on meal preparation and cleanup, doing laundry, ironing, dusting, vacuuming, indoor and outdoor cleaning,
design, maintenance, vehicle repair, gardening, pet care, time spent obtaining goods and services, and child care.
Sample: men and women aged 21-65.

Sources: 1965-1966 America’s Use of Time; 1975-1976 Time Use in Economics and Social Accounts; 1985
Americans’ Use of Time; 1992-1994 National Human Activity Pattern Survey; 2003—2008 American Time Use
Surveys. All series are adjusted for changing demographics following Aguiar and Hurst (2007b).

30-39, 40-49, 50-59, 60-65), and four education groups (less than high school,
high school completed, some college, or more) and compute average population
shares in each of the resulting 40 cells across the sample period. We then compute
changes in hours for the whole sample as weighted averages of cell-level changes,
using as weights the fixed population shares.

shows trends in market and home hours for men and women since 1965.
The series for market work of men and women clearly converge during the sam-
ple period: weekly hours worked in the market rise from 19 to 24 for women, and
fall from 42 to 36 for men. The trends are similar to those detected using the CPS
in Appendix Figure Al. The series for home production also move closer to each
other, as home hours fall from 38 to 28 for women, and rise from 11 to 16 for men.
Interestingly, there are only minor gender differences in the dynamics of total work,
which falls slightly for both men and women, keeping the ratio of total work—and
therefore leisure—roughly constant.'

While gender differences in total work are relatively small and very stable, the
market/home divide of total work differs sharply across genders. For women the
share of market work in total work rises from one third in 1965 to 45 percent in
2008, while for men this falls from 80 percent to 70 percent. The allocation of total

14 This fact—also known as the isowork result—was noted by Aguiar and Hurst (2007b) on the same data, and
by Burda, Hamermesh, and Weil (2013) in a cross-section of countries.
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work between the market and the home seems therefore the key margin to under-
stand gender trends in market hours-All-trends-considered are also confirmed within
two broad skill groups, as shown in|Figure A2 in the Appendix.

II. The Model

The evidence presented has highlighted five main stylized facts: namely,
an increase in market hours for women, and a fall for men; a rise in the service share
of market hours; an increase in female relative wages; a fall in home production
hours for women, and an increase for men; a roughly constant gender ratio of total
work.

The multi-sector model presented in this section rationalizes this set of facts by
analyzing the process of structural transformation and marketization of home pro-
duction. The model economy has two market sectors, producing goods and ser-
vices, respectively, and a home sector, producing home services. Market sectors
are perfectly competitive and populated by identical firms hiring male and female
labor. Free labor mobility implies wage equalization across sectors for each gender.
Households have identical preferences and choose the allocation of male and female
time into market work, home production, and leisure—taking market wages and
output prices as given. The model is static, as there is no capital involved in produc-
tion, and time subscripts are omitted.

A. Firms

Firms in each sector j = g, s produce output using the following technology:
n

n—1 n—17 -1
3) Y = ALy, L = [@'ij" +(1-¢) me'] ,
where j = g denotes goods; j = s denotes services; A; denotes labor productivity,
growing at Aj/Aj = 7;; and L; denotes labor inputs. The labor input used in each
sector is a CES combination of male (Lmj) and female (ij) hours, where 7 is the
elasticity of substitution between them. We impose & > &, to capture women’s
comparative advantage in producing services, and 7y, > 7, to represent faster pro-
ductivity growth in the goods sector relative to service sector.'

B. Households

Households consists of one man and one woman, whose joint utility depends on
consumption of goods (c,), market services (c,), home services (c;,), and leisure (L;):

(4) U(cg, Cyr Chy Ll) = Inc + ¢ InL,

15While we are assuming a simple technology directly employing male and female inputs, Appendix A shows
that specification (3) delivers equivalent results to one in which output in each sector requires a combination of
tasks, and men and women are differently endowed of the skills necessary to perform them.
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where ¢ denotes a bundle of goods and services:

5 _g_

Yo = [wc;%] + (1 — %) C;:%I]H,

1

(5) ¢ = [wcgE + (1 —w)e,* ]5_

and ¢, denotes all services combined. Goods and services are poor substitutes
(e < 1), while market and home services are good substitutes (¢ > 1) in the com-
bined service bundle. Home services are produced with the same technology as
market services in (3), except for the level of labor productivity:

n

1 1]
(6) ch = Ay [EhLﬂzn +(1-¢) LmZ] ;

where productivity growth in market services is assumed to be faster than in the
home: v, > .
Leisure time L; is a CES aggregator of male and female leisure:

m

=1 n—1] =1
(7) L = [szﬂm +(1-¢) Lm}h] ;

where 7, < 1isimposed toindicate that male and female leisure are poor substitutes.

Given market wages (wy, w,,) and market prices (p,, p), a representative house-
hold chooses market consumption (c,, ¢;), home production time (L,,,, Lg), and
leisure time (L,,, Ly) to maximize the utility function (4) subject to (5)—(7) and the
household budget constraint:

(8) PeCe + PsCs = WL — Ly — Lyw) + wi(Ly — Ly — Ly).
C. Equilibrium

A competitive equilibrium is defined by market wages (wy, w,,), market prices
(Pg» Ps)> consumption (c,, ¢), and time allocation {ij, Lmj} such that:
' ’ Jj=g s, h,1

(i) the representative firm maximizes profits, subject to technology (3); and the
representative household maximizes utility (4), subject to (5)—(7);

(ii) given the optimal choices of firms and households, market wages and prices
clear the market in each sector and the labor market for each gender:

o G = Y, j = e
(10) L+ Ly =L — Ly, — Ly, i = fm.

The subsections that follow highlight the impact of structural transformation
and marketization on the equilibrium allocation of time, and their implications for
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gender gaps in employment and wages and the service share. The full derivation of
equilibrium results is provided in Appendix B.

D. Structural Transformation and the Wage Ratio
Profit maximization equalizes the marginal rate of technical substitution between

female and male labor to the gender wage ratio in each sector, and perfect mobility
of labor equalizes the wage ratio across sectors:

(11) = a; x", j=g5s,
Ly !

where x = wy/w,, and

Women’s comparative advantage in services is captured by o > av,.
Let M; denote labor supply for each gender, to be determined by households’
optimization problem. Labor market clearing implies

(12) Lig + Lis = Mi’ I = f,m

Combining conditions (11) and (12) for j = g,s gives the allocation of female
hours

Mm 7 -

L. 1 — ﬁaglx N
(13) A
Mf 1 - (O‘g/O‘sy7

Given gender comparative advantages (o, > a,), the equilibrium condition (13)
implies that the allocation of female hours to the service sector is an increasing
function of the wage ratio. The intuition is that a higher wage ratio induces substitu-
tion away from female labor in all sectors, but substitution is weaker in the sector in
which women have a comparative advantage. As L,,,/L,, is proportional to L, /L
due to (11), higher L;/L,implies higher L,,,/L,, and an overall lower share of hours
in the goods sector. L+

Formally, define service employment s = T LY;S - Lﬁ I Using (11) and
(13), service employment is positively related to the nge ratio according to

(14) s =

This result can be summarized in the following proposition.

PROPOSITION 1: When women have a comparative advantage in services, a rise
in the service share is associated with a higher wage ratio (at constant relative
labor suppy, M.,/ My).
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Proposition 1, which is derived from profit maximization, is solely based on
the assumption of gender comparative advantages, and in particular it holds inde-
pendently of both product demand and the specific process driving structural
transformation. '

The result in Proposition 1 highlights the importance of considering a two-sector
economy, as gender comparative advantages turn a seemingly gender-neutral force
such as the rise in services into a de facto gender-biased force. To see this more
explicitly, consider a one-sector model with a CES production function like (3), with
technology parameter £. The equilibrium wage ratio in this economy is given by

=1 (3)"

and it can only rise following a fall in relative female labor supply (M;/M,,) or an
increase in the female-specific parameter &. The rise in £ is typically interpreted as
a gender-biased demand shift (Heathcote, Storesletten, and Violante 2010), driven
by a variety of factors: female friendly technological progress (Johnson and Keane
2007); the evolution of social norms towards women’s work and the reduction in
gender discrimination in the workplace (Goldin 2006); or reduced distortions in the
allocation of gender talents (Hsieh et al. 2016). Our approach contributes an endog-
enous between-sector mechanism to existing work to explain the rise in the relative
demand for female labor, at constant technology parameters £, and &;.

E. Structural Transformation and Marketization

Utility maximization yields an expression similar to (11) for the home sector, as
the marginal rate of technical substitution must equal the gender wage ratio:

(16) 2 = 0y,
fh

where «;, = §,/(1 — &,). Furthermore, the marginal rate of substitution across
any two commodities must equal their relative price; thus, an implicit price—or the
opportunity cost—for home services can be defined as p;, (Oc,/OLy,) = w;.

Free labor mobility equalizes the value of the marginal product of labor across
home and market for each gender. Thus, using production functions (3) and (6),
relative prices for any pair of commodities are a function of the wage ratio:

n 1
A (& (L))"
Pe _ Zi(S k S —
(17) Pi T A <§k> <I.(x) ) > k= gk

J

16 A5 will be shown below, one outcome of structural transformation is the rise in the relative price of services.
Thus, Proposition 1 is similar in spirit to the Stolper-Samuelson theorem from international trade theory, predict-
ing that a rise in the relative price of a good leads to higher return to the factor that is used most intensively in the
production of the good.
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where Ij(x) denotes the female wage bill share in sector j:

_ wrlLy _ 1

and the equality follows from (11) and (16).

According to (17), uneven productivity growth (v, > v, > 7,) acts as a shifter
that increases the opportunity cost of home services relative to all market goods and
services, and the price of market services relative to goods, for any given level of
the wage ratio x.

Labor Allocation across Market and Home Services.—The equilibrium alloca-
tion of time is characterized in two steps. We first solve for the optimal allocation
of service hours between the market and the home, and next solve for the optimal
allocation of total hours across market sectors.

The optimal time allocation between market and home services can be obtained
from the corresponding expenditure allocation, Ey; = (p,c,)/(pncy). Using the
utility function (4)—(5) to equalize the marginal rate of substitution of market and
home services to their relative prices gives relative expenditure as a function of
relative prices:

(19) E, = (%)H (&) )

This result states that a higher opportunity cost of home relative to market services
raises the relative expenditure on market services, as the two types of services are
good substitutes (o > 1). Faster productivity growth in market services thus shifts
expenditure from home to market services, by making home services relatively more
expensive according to (17). This is the process of marketization and its strength
is captured by the “marketization force,” measured by the interaction between the
productivity growth differential between the market and the home and the substitut-
ability in their respective outputs:

(20) MF = (0 — 1) (v, — ) > 0.

To illustrate the impact of marketization on time allocation, the home production
function (6) and the market clearing condition (9) can be combined to express the
allocation of female hours across home and market services as a function of relative
expenditures:

& _ I(x)
Ly I(x)

(1) "

Using (11), the allocation of male hours can be obtained:

L (0% anv
2 ms <J> iy
@ b ()
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By shifting expenditure from home to market services, marketization also shifts
working hours from the home to the market for both women and men, as implied by
(21) and (22), respectively.

After substituting (17) and (19) into (21), the equilibrium time allocation between
the market and the home can be expressed as a function of sector-specific productiv-
ity A; and A;, and gender-specific parameters &, and &;:

n(o—1)

Lo aeage\ (L))
(23) Lﬂl — Rsh<x> - Ash <§h> <Is(x)> B
where

L A O\
(24) Ay = A_h<1 —¢> .

Labor Allocation between Goods and Market Services.—The optimal time allo-
cation between goods and market services can be obtained from the expenditure
allocation, E,; = (p,c,)/(pscy), having equalized the marginal rate of substitution
between goods and market services to their relative prices:

P\ F N\t 1\
(25 o= () () v (o)
Two mechanisms induce a decline in the relative goods expenditure. The first is
marketization, discussed above, expanding the relative expenditure for market ser-
vices, E,. The second is the relative price effect. Faster productivity growth in the
goods sector relative to market services raises the relative price of market services,
as shown in (17). As goods and market services are poor substitutes (¢ > 1), arise
in the relative price of market services shifts households’ expenditure from goods
to market services as shown in (25). The strength of this effect is captured by the
“structural transformation force,”'’ measured by the interaction of the productivity
growth differential between goods and market services and their poor substitutabil-
ity in preferences:

(26) SF = (1—¢) (’yg — 'ys> > 0.

By combining the production functions (3) and market clearing (9), the alloca-
tion of female hours across goods and market services can be expressed as a func-
tion of the relative expenditure:

Ly Ig(x)

(27) Iy =1 () B

17We should admit a slight abuse of terminology here, as the term “structural transformation” is typically used
to refer to the rise in the service employment and value added shares, without reference to the underlying driving
forces.
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Using (11) gives the corresponding allocation of male hours:

(28) T ()
L, Qg Lfs.

By shifting expenditure from goods to market services, structural transformation
shifts market hours of men and women from the goods to service sector, as shown
in (27) and (28).

Substituting (17) and (25) into (27) gives the time allocation as a function of
sector-specific productivities A,, A,, and A, and gender-specific parameters &; and &

] n(1=) o<

where

N _ As w é 7
(30) Ags = A—g(l — w) wdfl_

The service share of employment in the market can be derived from (11):
1
(31) § = ———,
13,(x)
I+ Rgs(x)

o

(x
and it rises with both marketization and structural transformation, as summarized in
the following proposition.

=

PROPOSITION 2: Marketization and structural transformation expand the service
share.

The intuition for Proposition 2 follows directly from the forces behind relative
expenditure, E,,. Faster productivity growth in the goods sector (v, > +,) makes
market services relatively more expensive. As goods and services are poor substi-
tutes (¢ < 1), the change in relative prices shifts expenditure and working hours
towards market services, expanding the service share. Furthermore, faster productiv-
ity growth in the market relative to the home (y, > ;) raises the opportunity cost
of home production, leading households to substitute home production for market
services, as these are closer substitutes for home production than goods (o > ¢).

These two channels are related to relative price and income effects often
emphasized in the structural transformation literature (Herrendorf, Rogerson, and
Valentinyi 2014). In our framework, income effects are generated by nested CES
preferences (5), in which the presence of home services implies non-homothetic
utility in goods and market services. Marketization thus provides a channel whereby
the income elasticity of demand is higher for market services than for goods.'®

'8 The link between the income elasticity of services and home production is first noted by Kongsamut, Rebelo,
and Xie (2001), who adopt a non-homothetic utility function defined over ¢, and (¢, 4 ), where ¢ is an exogenous
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Taken together, Propositions 1 and 2 state that marketization and structural trans-
formation raise both the service share and the wage ratio. The prediction about the
service share is common to the structural transformation literature. The second
prediction is novel: since women have a comparative advantage in producing ser-
vices, uneven labor productivity growth acts as an increase in relative demand for
female labor, which in turn raises the equilibrium wage ratio.

Uneven labor productivity growth is a necessary condition to deliver a simul-
taneous increase in both market services and the wage ratio. Clearly, if productiv-
ity growth is balanced across all sectors, 7, = 7, = 7, the service share and the
wage ratio are unaffected. However, these results still hold in two special cases,
Yo > Vs = Wpand v, = 7, > 7, In the first case, only structural transformation
is present, and faster productivity growth in the goods sector, combined with poor
substitutability between goods and market services, shifts labor from goods to ser-
vices, leading to a higher service share and wage ratio. In the second case, only mar-
ketization is present, and faster productivity growth in market than home services,
combined with their good substitutability, pulls labor out of the household, with a
corresponding increase in the market service share and the wage ratio. Whenever
Ye > Vs > 7, both mechanisms are at work.

F. Market Hours by Gender

Marketization and structural transformation have opposing effects on market
hours. While marketization drives hours out of the home sector—thereby increasing
market hours for both genders—structural transformation shifts hours from goods
into services, in turn reducing market hours for both genders, as part of services are
produced in the home. Their combination has the potential to rationalize observed
gender trends: marketization is needed to deliver the rise in female market work
while structural transformation is needed to deliver the fall in male market work.

While the effect of structural transformation and marketization on the level of
market hours for each gender depends on leisure choices, it is possible to learn about
how they affect relative labor supply M;/M,, through the allocation of market hours.
Using (27), the share of female market hours in services is

Ly _ 1
My 1 4 Ry(x)
Setting this equal to (13) delivers

n -1

Q|Q

n 1 — 8
(32) IIZZ (7) 1—1+,(eg:()x)

Recall from (29) that R,(x) falls with both marketization and structural transforma-
tion forces as defined in (20) and (26), with a consequent increase in relative labor

constant that “can be viewed as representing home production of services.” See Moro, Moslehi, and Tanaka (2017)
for recent work on this.
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supply, M;/M,,, which in equilibrium equals the gender ratio of market hours. This
result is summarized in the following proposition.

PROPOSITION 3: When women have a comparative advantage in producing ser-
vices, marketization and structural transformation raise the ratio of female to male
market hours.

G. Work and Leisure

Utility maximization yields an expression similar to (11) for leisure choice:

Lml =,
(33) = a; "x™
Ly

Comparing (33) to the corresponding condition (16) for home hours, the next result
follows.

PROPOSITION 4: When the wage ratio increases, relative female hours in home
production fall more than in leisure time if and only if n > n,.

In particular, the gender ratio of leisure time is independent of the wage ratio for
1n; = 0. As a corollary, the gender ratio of total work is also approximately constant
for small enough 7,. The intuition for Proposition 4 is that, if male and female leisure
hours are complements (7, < 1), while their home production hours are substi-
tutes (n > 1), a higher opportunity cost of staying out of the market (x) mostly
substitutes male to female inputs in home production, while leaving them roughly
unchanged in leisure time, as spouses enjoy spending leisure together.

H. Summary of Qualitative Results

Our three-sector model establishes four qualitative results. First, a rise in the
service share is associated to a higher gender wage ratio whenever women have a
comparative advantage in producing services (Proposition 1). Second, uneven pro-
ductivity growth raises the share of services (Proposition 2), thereby raising the wage
ratio. Third, given women’s comparative advantage in services, structural transfor-
mation and marketization unambiguously raises female market hours relative to
men (Proposition 3). Fourth, given poor substitutability of spousal leisure time, the
increase in female market hours mostly translates into a decline in female home pro-
duction hours, keeping the ratio of total work roughly unchanged (Proposition 4).
These four results rationalize the main stylized facts presented in Section I.

III. Quantitative Analysis
We quantitatively assess the importance of structural transformation and marketi-

zation in accounting for observed changes in time allocation and the rise in the wage
ratio in the United States since the late 1960s.
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In doing this, we enrich the model of Section II to allow for changes in technol-
ogy parameters &, and &;. Our model has introduced a novel mechanism whereby
the demand for female labor increases, at given &, and &, following changes in the
industry structure. However, gender-specific forces have also been at work, rais-
ing the demand for female labor within sectors (see Heathcote, Storesletten, and
Violante 2010, and references therein), and we incorporate these in our model by
allowing &, and &; to evolve over time as follows:

(34) o= mxp = Xp J= &S,

where subscripts 0 and T denote the start and end of our sample period, respectively;
X; 1s a technology parameter capturing female comparative advantage in market
sector j; and m; < 1 captures factors (social norms or discrimination) that lower
women’s perceived marginal product of labor relative to men at time 0.'” Using
(11), m; can be interpreted as a wedge that lowers the gender wage ratio at time 0
relative to the marginal rate of technical substitution:

Wro T X "L,jo .
(35) oy = (o) T = &8

Wm0 — X)) Lo’

The increase in §;, via the introduction of the wedge parameter 7;, drives an
increase in female hours within each market sector, that could not be explained by
between-sector mechanisms of marketization and structural transformation. In fact,
between-sector forces alone would produce a fall, rather than an increase, in with-
in-sector female intensity, via the rise in the wage ratio, as shown in (11). Changes
in & thus help our model fit evidence on both between-sector and within-sector
changes in female hours.

A. Data Targets

Model outcomes are related to changes in relevant data moments between the
start and the end of the sample period. We aim to account for changes in the aggre-
gate service share, s, and its gender components (s, and s), the wage ratio x, and
shares of market hours (M;/L;) and total work (x; = 1 — L;/L;) for each gender.
The service shares are obtained from the CPS, using the sample selection criteria
and the goods/service classification described in subsection IA, and are adjusted for
changing demographics as we did for time use data in subsection IC. The adjusted
wage ratio, x, is also obtained from the CPS, as plotted in panel B of Figure 2.
Market hours and home hours are obtained from time use data as described in sub-
section C. To obtain the share of total work, we adopt Aguiar and Hurst (2007b)
narrow leisure measure, which includes the time individuals spend socializing, in
passive and active leisure, volunteering, in pet care, and gardening.

19Equation (34) implicitly assumes 7y = 1 by the end of our sample period. If we were to allow for m; < 1,
what matters for time allocation would be 77 x;. As the focus of the paper is on changes in wage and market hours,
the assumption 77 = 1 is just a normalization.
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TABLE 3—DATA TARGETS

Service  Service Market ~ Market Total Total
Service share share Wage hours hours work work
share  (women) (men) ratio (women) (men) (women) (men)
Time s Sf S X My/L,  M,/L, Ky Fm
Estimates of model targets
1968-1972 0.59 0.76 0.51 0.63 0.23 0.48 0.64 0.62
2004-2008 0.74 0.87 0.63 0.78 0.29 0.40 0.62 0.59
Source Current population survey Time use surveys
Women Men
Goods  Services  Home Leisure Goods  Services  Home Leisure

Lﬂ /L[ L[S/Lj' Ljh/L_[ L/I/Lf Lml/Lm Lms/Lm Lmh/ Lm Lml/Lm

Complete time allocation

1968-1972 0.05 0.17 0.41 0.37 0.23 0.24 0.14 0.38
2004-2008 0.04 0.25 0.34 0.38 0.15 0.25 0.18 0.41
Source Current population survey and time use surveys

Data on s, s;, M;/L;, and k; can be combined to characterize the full time allo-
cation across four activities (goods, market services, home services, or leisure) for
each gender:

(M, .
E(l —si) forj = g
M.
L; i | =
flj:<Ll_s, for j s’ -
l /ii—% forj = h
(1 — ~; forj =1

Data on s, s;, M;/L;, r;, and L;;/L; for the start and the end of our sample period
are shown ias five-year averages for 1968—1972 and 2004-2008, respec-
tively. This is to smooth out short-run fluctuations that are not relevant for model
predictions, and possibly single-year outliers. For simplicity, we will refer to the

start of the sample period 1968—1972 as “1970,” and to the end of the sample period
2004-2008 as “2006.”

B. Baseline Parameters

We calibrate baseline parameters to match the time allocation and wage ratio in
1970, and then feed in the measured marketization and structural transformation
forces to predict their change until 2006. The parameters needed to match the data at
baseline include the elasticity parameters (o, €, 7, and 7)), the relative time endow-
ment L, /L, the leisure preference parameter ¢, the sector-specific productivity
parameters (7, — Vi Vg — 7s)» the gender-specific parameters (Xg» Xs» &n» and &),
the wedge parameters (7, 7,), and (A, A,q) defined in (24) and (30).
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The calibration procedure is described below, and step-by-step details are given
in Appendix C. In a nutshell, o, €, 75 — ;, and 7, — 7, (measuring marketization
and structural transformation) are model-free, i.e., pinned down by existing esti-
mates of relevant magnitudes. The remaining 12 parameters are calibrated to match
the initial time allocation across the 4 activities for each gender (8 data targets) and
the responsiveness of the gender hours ratio in such activities to changes in the wage
ratio (4 data targets).

Marketization and Structural Transformation Parameters.—The driving
forces of marketization and structural transformation are defined, respectively, as
MF = (0 — 1) (v, — ) and SF = (1 — €) (7, — 7). To obtain a value for o,
we borrow from existing estimates of the elasticity of substitution between home
and market consumption, discussed in detail by Aguiar, Hurst, and Karabarbounis
(2012) and Rogerson and Wallenius (2016). The most common approach to estimate
such elasticity has used micro data on consumer expenditure and home production
hours (see, e.g., Rupert, Rogerson, and Wright 1995; Aguiar and Hurst 2007a). More
recently, Gelber and Mitchell (2012) obtain an estimate of the elasticity of substitution
between home and market goods from the observed hours response to tax changes.
Estimates obtained typically range between 1.5 and 2.5. We use as our benchmark the
mid-range value of this interval, o = 2, which is also close to the average of existing
point estimates. Appendix D provides some sensitivity analysis for o.

As for the elasticity of substitution between goods and services, recent findings
in Herrendorf, Rogerson, and Valentinyi (2013) on newly-constructed consumption
value-added data and relative prices suggest very low values of . They argue that,
if technology is specified as a value-added production function, as is the case in our
model, the arguments of the utility function should also be the value-added compo-
nents of final consumption—as opposed to final consumption expenditures. They
identify ¢ using the equilibrium condition equating the marginal rate of substitution
between (value-added consumption in) goods and services to relative prices, and
obtain an estimate of 0.002, which we use as our benchmark value. Moro, Moslehi,
and Tanaka (2017) extend the framework of Herrendorf, Rogerson, and Valentinyi
(2013) to allow for home production and also find an estimate for ¢ that is not signifi-
cantly different from zero. In Appendix D, we provide some sensitivity analysis for €.

Labor productivity growth in market sectors is obtained from the Bureau of
Economic Analysis (BEA) database, delivering real labor productivity growth in
the goods and services sectors of 2.49 percent and 1.25 percent respectively, thus
Ye — Vs = 1.24%. To obtain a measure of labor productivity growth in the home
sector, we follow recent BEA calculations of US household production using
national accounting conventions (see Bridgman et al. 2012, and references therein).
The BEA approach consists in estimating home nominal value added by imputing
income to labor and capital used in home production, and deflating this using the
price index for the private household sector. Specifically, Bridgman (2016) obtains
productivity in the home sector as

Wth + Zj(r/ + 5]) I<jh

h — Pth s
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where w), denotes the wage of private household employees; L, denotes hours
worked in the household sector; K, denotes the capital inputs used (consumer dura-
bles, residential capital, government infrastructure used for home production), with
associated returns and depreciation rates r; and J;, respectively; and P, is the price
index for the sector “private households with employed persons.” This includes
both the wage of private sector employees and imputed rental services provided
by owner-occupied housing. The average growth in A;, during our sample period is
0.45 percent. Thus, we set v, — v, = 0.80% as our baseline.

Later work has suggested slight variations on the measurement of home pro-
ductivity growth. Bridgman, Duernecker, and Herrendorf (2017) constructs explicit
price indexes for expenditure on close market substitutes to household consumption,
instead of using the price index for the private household sector, and excludes res-
idential capital from home capital. These variations deliver estimates in home pro-
ductivity growth in the range 0.12 percent—0.45 percent during our sample period.
Lower values for v, would deliver a stronger marketization force than in the bench-
mark case vy, = 0.45%. Appendix C will show the effects of a stronger marketiza-
tion force, MF, by varying o, which has qualitatively similar effects to reducing ;.

Calibrated Parameters.—The relative time endowment, L,,/ Ly, is set to match the
service share, noting that this can be expressed as

S E Tf —+ 5 fff

S = ——
Mm Lm Mf
Ly Ly~ Ly

The implied L,,/L;for 1970 is 1.03.

Using equilibrium condition (16) and (33), the elasticity parameters 7 and 7; are
set to match the observed response in (log) gender hours ratio at home and in market
services, respectively, to changes in the (log) wage ratio. The implied values are
n = 227 and n; = 0.19, respectively. As expected, n > 1 reflects substitutability
of male and female inputs in production (see also estimates for the United States by
Weinberg 2000, and Acemoglu, Autor, and Lyle 2004), and 7; < 1 reflects com-
plementarity of male and female leisure time (see Goux, Maurin, and Petrongolo
2014). The low value of 7, is unsurprising, given the relative stability of the gender
ratio of total market time.

Given 7 and 7, the gender-specific parameters &, and &; are pinned down by
conditions (16) and (33), evaluated in 1970, giving {, = 0.50 and {, = 0.29. The
wedge parameters 7, and 7, are set to match the observed response in gender hours
ratios in goods and services, respectively, to changes in the wage ratio, according to
condition (11) and definition (34). This gives 7, = 0.84 and 7, = 0.80, and thus
fairly similar wedges between the marginal rate of technical substitution and the
wage ratio in the two market sectors in 1970. Given 7, and 7, the gender-specific
parameters X, and x; are set to match the 1970 hours ratios in goods and services,
respectively. This gives x, = 0.29 and x; = 0.43. Women’s comparative advan-
tage is thus highest in the home sector (§;, = 0.50), intermediate in market services
(xs = 0.43), and lowest in goods (x, = 0.29).
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The three remaining parameters A, AgsO’ and ¢ are calibrated to match the
1970 time allocation across home and services in (23), across goods and services in
(29), and across leisure and goods.*’ Note that, given the 1970 data targets and the
calibrated values for A, and AgsO’ separate values for (v, w) and productivity levels
of (Ago, Ao, Aho) are not needed to work out predictions for the time allocation and
the wage ratio.

The determination of baseline parameters is summarized as follows.

Parameters Values Data or targets
Model free parameters
Yo — Vs 1.2% BEA data
Y — Vh 0.8% BEA data for services and Bridgman (2016) for home sector
o 2.0 Various estimates in Aguiar, Hurst, and Karabarbounis (2012)
€ 0.002 Herrendorf, Rogerson, and Valentinyi (2013a)
Calibrated parameters
L,/Ly 1.03 Match service share in 1970 given sy, 5,,, My/Ly, M,,,/ Ly, s Fip-
7, 2.27,0.19 Match response in hours ratio (home and leisure) to changes in wage ratio
& & 0.50, 0.29 Match wage ratio and hours ratio (home and leisure) in 1970
Tos Ty 0.84, 0.80 Match response in hours ratio (goods and services) to changes in wage ratio
Xe» Xs 0.29,0.43 Match gender wage ratio and hour ratio (goods and services) in 1970
Ago 0.95 Match relative hours across services and home in 1970
Ag&O 5.35 Match relative hours across goods and services in 1970
® 0.60 Match relative hours across leisure and goods in 1970
C. Results

Our baseline quantitative exercise takes on board both between-sector forces of
marketization and structural transformation, and within-sector forces represented
by the reduction in the wedge between the marginal rate of technical substitution
and the wage ratio, via the rise in 7, and 7,. To assess the sole contribution of
between-sector forces, in a later exercise we shut down within-sector forces by fix-
ingm, = m, = 1.

reports the quantitative results of model calibrations for the service share,
the wage ratio, market hours, and total work. The two top rows report their levels
in 1970 and 2006, respectively; the third row reports their percentage change; and
rows denoted A—D report predicted changes from model calibrations. Calibration A
uses baseline parameters described in subsection IIIB, and it shows that our model
almost exactly replicates the 25 percent rise in the service share observed in the data
(column 1) and the 24 percent increase in the wage ratio (column 2), and slightly
overpredicts the 51 percent increase in the market hours ratio (column 5). However,
model performance for each gender separately is weaker, by overpredicting and

20This is derived in Appendix B:

1 €
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‘

where E,;, and E,, are functions of the time allocation in (21) and (27).
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TABLE 4—QUANTITATIVE RESULTS

Female Male Market Total
Service Wage market  market  hours ratio work
share ratio hours hours M/L, ratio
s x M//L/' Mm/Lm Mm/Lm H_[/’{m
(1) 2 ®3) 4 ) (6)
1970 data 0.59 0.63 0.23 0.48 0.47 1.03
2006 data 0.74 0.78 0.29 0.40 0.71 1.06

Percentage change 1970-2006

Data 254 23.8 26.9 —15.8 50.6 3.0
A. Model—baseline 27.3 22.7 44.9 —8.0 57.6 23
B. Model—between-sector forces only 26.1 4.7 9.0 —1.4 10.6 0.5
(g = mg = 1)

C. Model—marketization only 11.0 0.2 12.4 3.8 8.3 0.0
(mg = @, = landy, = )

D. Model—structural transformation only 16.7 5.1 —4.3 —6.6 2.4 0.6
(g = mg = landy, = )

Notes: 1970 refers to the 1968—1972 average. 2006 refers to the 2004—2008 average. All parameters used are base-
line values reported in subsection IVB, unless indicated in brackets.

underpredicting, respectively, the rise in female market hours and the decline in
male market hours (columns 3 and 4). Finally, the model does a relatively good job
at replicating a relatively stable ratio of total work, which rises by only 3 percent
during the sample period (column 6). This is due to poor substitutability of spousal
leisure, which constrains the reallocation of total work across genders.

Calibration B assesses the merit of between-sector forces of marketization
and structural transformation, having shut down within-sector forces by setting
m, = my = L. The prediction on the service share is spot on, indicating that the
key forces in the model can account for the rise in services. The fall in the female
wage-productivity wedges (i.e., the rise in 7, and 7,) would induce a further rise in
the service share by pulling women into the market—and especially so in the sector
in which they have a comparative advantage—but quantitatively this effect is tiny,
as shown by comparison of predictions in column 1 of rows A and B of Table 4.
Between-sector forces predict a nearly 5 percent increase in the wage ratio (col-
umn 2), translating into a 3 percentage points’ increase from 0.63 to 0.66, against
an actual increase up to 0.78. Thus, between-sector forces predict one-fifth of the
observed rise in the wage ratio, i.e., (0.66 — 0.63)/(0.78 — 0.63). To put this figure
into perspective, the calibrated contribution of marketization and structural trans-
formation to the rise in relative female wages is quantitatively similar to the con-
tribution of the rise in women’s human capital (as proxied by education, potential
experience, and ethnicity; see notes to Figure 2), as including basic human capital
controls explains about 20 percent of wage convergence over the sample period.*’
Similarly, between-sector forces predict a nearly 11 percent rise in relative market

21 Between 1968—1972 and 20042008, the raw wage ratio rises by about 18 percentage points (0.80 — 0.62),
while the adjusted wage ratio rises by about 15 percentage points (0.78 — 0.63). Thus, basic human capital controls
explain 20 percent of wage convergence.
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Panel A. Baseline predictions Panel B. Predictions based
on between-sector forces
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FIGURE 4. MODEL PREDICTIONS FOR MEN’S AND WOMEN’S TIME ALLOCATION ACROSS GOODS, MARKET SERVICES,
HOME SERVICES, AND LEISURE

Notes: Each point in the scatter plot represents the combination of actual and predicted changes in time alloca-
tion. In panels A and B, predicted changes are obtained using calibrations A and B, respectively, in Table 4. The
(i,j) label used for each point refers to gender i = m,f and sector j = g (good), s (market services), & (home),
[ (leisure).

hours, equivalent to roughly one-fifth of the actual increase. The shift-share analysis
of subsection IA suggests that 30 percent of the rise in female hours is enabled by
the expansion of services,”? and the model proposed thus explains two-thirds of
such between-sector components. As above, the model implies near stability in the
gender ratio of total work.

Model predictions for the full-time allocation across four activities and two genders
are represented graphically in . Each panel plots combinations between actual
percentage changes during 1970-2006 (horizontal axis) and predicted percentage
changes (vertical axis) for each of the eight outcomes, together with the 45 degree line
for reference. Panel A of Figure 4 plots prediction based on calibration A, encompass-
ing within-sector and between-sector forces. The full model provides a very good fit
overall of changes in the structure of time allocation of men and women, as summa-
rized by an R? of 0.90 from a regression of predicted changes on actual changes.””
Despite the very good fit overall, the model does a better job at matching changes in
hours in the goods sector and the home than in market services and leisure. In par-
ticular, the model predicts a slight reduction in leisure for women, from 37 percent
to 36 percent of total hours, while this rose from 37 percent to 38 percent—though
magnitudes involved are too small to be at all meaningful. Panel B of Figure 4 plots
predictions based on calibration B, which isolates the role of between-sector forces.
The overall model fit falls to 0.57, and in particular, the shift of female and male hours
out of and into the home, respectively, are underpredicted. A further, within-sector,
increase in the relative demand for female labor is thus necessary to accurately repro-
duce the decline of female home hours and the rise in male home hours.

22 This result is also confirmed on the series adjusted for changing demographics.

23 Note that none of these outcomes are targeted directly. Two baseline parameters (7 and 7,) are set to match the
elasticity in the gender hours with respect to the wage ratio, which is itself predicted by marketization and structural
transformation.
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Calibrations C and D in Table 4 decompose between-sector forces into marketi-
zation and structural transformation separately. In row C of Table 4, we shut down
the structural transformation channel by imposing balanced productivity growth in
market sectors (7, = 7,), and in row D we shut down the marketization channel
by imposing balanced productivity growth across all services (7, = ;). In both
cases, we impose 1, = 7 = 1. Our results show that structural transformation is
necessary to deliver a decline in male hours (comparing column 4 in rows C and
B of Table 4) and marketization is necessary to increase female hours (comparing
column 3 in rows D and B of Table 4). The comparison of results from calibrations
C and D confirms Proposition 3. Market hours for both genders fall with structural
transformation and rise with marketization. But, due to gender comparative advan-
tages, marketization has a stronger effect on female market hours, while structural
transformation has a stronger effect on male market hours, and they both contribute
to the rise in the market hours ratio.

As expected, each force contributes to the rise in services (11 percent and 16.7 per-
cent increase, respectively), in line with Proposition 2. The rise in services is in turn
associated with a rise in the wage ratio, in line with Proposition 1. However, struc-
tural transformation is the key driver of relative wages, explaining a 5.1 percent rise
in the wage ratio, as opposed to 0.2 percent for marketization. Note that structural
transformation alone would predict a higher rise in the wage ratio than both forces
together (5.1 percent versus 4.7 percent), due to the strong impact of marketization
on gender relative market hours (8.3 percent).

IV. Conclusions

The rise in female participation to the workforce is one of the main labor market
changes of the post-war period, and has been reflected in a large and growing body
of work on the factors underlying such change. The bulk of the existing literature has
emphasized gender-specific factors such as human capital accumulation, medical
advances, gender-biased technical change, cultural change, and antidiscrimination
interventions, which imply a rise in the female intensity across the whole indus-
try structure. This paper complements existing work by proposing a gender-neutral
mechanism that boosts female employment and wages by expanding the sector of
the economy in which women have a comparative advantage.

Due to gender comparative advantages in production, marketization of home
production and structural transformation, in turn driven by differential productivity
growth across sectors, jointly act as a gender-biased labor demand force, gener-
ating a simultaneous increase in both women’s relative wages and market hours.
While the source of both forces is gender neutral, their combination has female
friendly outcomes. Marketization draws women’s time into the market, and struc-
tural transformation creates the jobs that women are better suited for in the market.
These outcomes are consistent with evidence on gender convergence in wages, mar-
ket work, and household work. When calibrated to the US economy, inter-sector
forces adequately predict the rise in services, and explain about one-fifth of the
narrowing wage gap and nearly 60 percent of changes in the time allocation of men
and women.
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APPENDIX A

A Multi-sector Model with Tasks.—Our model technology combines male and
female inputs to produce output in each sector. This Appendix provides microfoun-
dations for the assumed technology, showing that our production function speci-
fication delivers equivalent results to one in which output in each sector requires
a combination of tasks, and men and women are differently endowed of the skills
necessary to perform them.

Assume for simplicity that there are only two sectors in the economy—goods and
services—denoted by j = g, s, respectively, whose output is produced combining
mental and physical tasks, according to the following technology:

A
—1

A1 A1 oT
YiZAJ[@Hf +<1_5.I')PiA] ;

where H; and P; represent hours of mental and physical tasks, respectively, in sector
Ji A is the elasticity of substitution between them; and ¢; is a technology parameter
representing the relative weight of mental inputs in sector j. We impose d; > 9, to
capture the relatively heavier use of physical tasks in goods than service production.

Mental and physical inputs are each described by CES aggregators of male and
female work:

n

1 n1]et
Hy = |Gt + (01— o)
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= )
Py = [5RiLfP} + (1 = Bp) me”j] ;

where L;y; and L;p; represent gender inputs in either task and (y; and (3p; represent
female comparative advantages. We impose 3; > [p; to capture female compara-
tive advantages in mental tasks.

The first-order condition for female wages in mental tasks is

1

1 1 L _1
wij = 0;Y; H; * By Hj' Ly

which can be rearranged as
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where z; = 6;Y/'H;' * and inter-sector labor mobility is imposed; thus, wgy
= WmjJ = &S5.
Total female hours in mental tasks are given by
n an n an
o ZHgﬂHg + ZHs PHs

Ly = Lymg + Lyns = 7 ;
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Panel A. Low-skill women Panel B. High-skill women
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FIGURE Al. TRENDS IN MARKET HOURS, BY SKILL

Notes: The low-skilled include high school dropouts and high school graduates. The high-skilled include those
with some college, or college completed. See Table 1 for definition of the service sector. Sample: men and women
aged 21-65.

Source: CPS: 1968-2008
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FIGURE A2. TRENDS IN MARKET WORK AND HOME PRODUCTION, BY SKILL (usual weekly hours)

Notes: The low-skilled include high school dropouts and high school graduates. The high-skilled include those with
some college, or college completed. Market work includes time spent working in the market sector on main jobs,
second jobs, and overtime, including any time spent working at home, but excluding commuting time. Home pro-
duction hours include: time spent on meal preparation and cleanup, doing laundry, ironing, dusting, vacuuming,
indoor and outdoor cleaning, design, maintenance, vehicle repair, gardening, pet care, time spent obtaining goods
and services, and child care. Sample: men and women aged 21-65.

Source: 1965-1966 America’s Use of Time; 1975-1976 Time Use in Economics and Social Accounts; 1985

Americans’ Use of Time; 1992-1994 National Human Activity Pattern Survey; 2003—2008 American Time Use
Surveys. All series are adjusted for changing demographics following the method of Aguiar and Hurst (2007b).
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and similarly for physical tasks:

Lip = Lypy + Lipy =

Ul
ZPg ﬁPg + ZPs Ps
WfP

Total female hours in the economy are thus given by

r/ 7 r/
Z
(36) Lf — LfH+LfP _ Hgﬁ ZHs Hs ﬁ Zps Ps’
W
f

where inter-task labor mobility is imposed, with wyy = wp = wy.
Using expression (36) and a similar expression for total male hours, the gender
wage gap can be derived as

2 3l n 1/n
(37) X = ( ZHgﬁ ZHs Hv 6 Zps Pv >
ZHg( 5Hg)" + ZHA (1 - ﬂm) + ZPg(l - /BPg)n + ZPs(l - ﬁps)"

Lm 1/n
X Tf .

This expression has clear similarities with result (11) for the gender wage gap in the
main model, having expressed women’s comparative advantages (§) as a combination
of their comparative advantages in mental and physical tasks in both sectors ( ﬁZj and
p;), with weights that depend on the use of such tasks in each sector (zz; and zp)).

To highlight the link between the share of services and the demand for women,
cons1der the ZisB34s term at the numerator of (37), which is in turn equal to
0 YSA H;’ 3 (5. Given the assumptions made, a rise in services (Y,) raises the wage
ratio via the combination of the heavier use of mental tasks in services (J,) and
female comparative advantages in mental tasks (/).

APPENDIX B. DERIVING THE COMPETITIVE EQUILIBRIUM
A. Firms

Taking wages (wf, ) and prices (pg, Ds ) as given, the representative firm in sec-
torj = g,s chooses {Lf,,, mj} to maximize profit

T = piY; — wely — wy, Ly,

subject to technology

n

n—1 n—1

n—1 n—1
(38) Yv] = A]Lj, Lj = I:gij]U “I— (1 g)Lm]n:I N J = g,s.

The first-order conditions for wages are

L. ]/77 L. ]/77
(39) wr = PiA&; <L;j> L owy = piA(l = g) <Ll> :

mj
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Free mobility of labor implies equal marginal rates of technical substitution across
sectors:

(40) L

which is equation (11) in the main text, with x = wy/w,, and o = &/(1 — &).
Having denoted by Ij(x) the female wage bill share in sector j, the following expres-
sion can be derived:

_ wrlLy 1
41 I X)) = - )
(41) J( ) Wy Lyyi + weLy 1+ aj_"x"_l

which is equation (18) in the main text. Using the production function (38) gives
n

(42) L ’-’%1(1 + of"xﬂfl)”%‘ _ (5 F.
Ly > ! ()

Combining (42) and (39) implies
n 1

(43) we = piA (I{x))

Equalizing the value of the marginal product of labor across sectors for each gender
implies
1

R ek

which is equation (17) in the main text.
Let M; denote labor supply for each gender (which will be determined by the
household optimization problem). Labor market clearing for each gender implies

(45) L, + Ly = M;, i=fm.

Combining (45) and (40) forj = g, s gives the allocation of female hours:
M,

(46) L, 'ooemr

Mf 1 - (O‘g/O‘sy7 ,

which is equation (13) in the main text.
B. Households
The representative household chooses (¢, ¢5, L, Ly Ly, Lyyy) to maximize
(47) U(c

¢ Cs> Cho Lz) = Inc + ¢lInL,
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subject to

e—1
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(50) L = [flLﬂm +(1 =&)Ll ] ;
(51) ngg +pscs == Wm(Lm - Lmh - Lml) + Wf<Lf_ Lﬂl — Lﬂ)

Let A be the Langrangian multiplier on the budget constraint (51). The first-order
conditions of the household optimization problem are

(52) (cg): ggg = ADg»
(53) (cy): géj = A\p,,
’ ach ath ’

dc

(55) (L) Gogrt = AW
oL

(56) (L) Giar. = M
OL

(57) (L) g—g 8L,,iz — Aw,,.

Home Production.—The first-order conditions for Lg, and L,,;, imply that the mar-
ginal rate of technical substitution must equal the wage ratio:

(58) L gm0,
‘fh

where o, = &,/(1 — &,). Let I,(x) denote the implicit female wage bill share in the
home sector:

_ wrLg, _ 1
(59> Ih('x) = WmLmh+ WfLﬂz - 1+ a;ﬁxn—l'

Using production function (49) gives

L L _ 4 &\
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The implicit price index for home output p,, is defined using the first-order con-
ditions for Ly, and L,,;:

— Wi .
(61) Pn = ach/aLghs l m’f:

Using (39), (49), and (60) gives

n
L)\
(62) b — 5(% )"
Ps A \&, I(x)
which is equation (17) in the main text.
Equating the marginal rate of substitution across market and home services to

their relative prices using first-order conditions (53) and (54), the utility functions
(48), and the definition of py, (61), implies the relative demand function:

o (¥ N\ (r\°
(63) o = (1 - ¢) (7)
Rearranging (63) gives relative expenditure E,:
_pey e\
(64) Ea = puey = (ps) (1 - w) ’

which is equation (19) in the main text. Using the relative prices (62), the relative
expenditure can be expressed as a function of x:

1701
. L)\
(65) E, = Ay (gh) < I”gg) ,

where

= (1))

is growing at rate v, — ;.

It is convenient to derive an expression for c./c, for developing the rest of the
model. Substituting (63) into (48) gives

g—j _ 1/%01(1—1- (%) <%>“0‘>01 ) ¢[,”1<1+ <%)U<Ip)_;)lg>vl‘
Finally using (64) gives

(67) & - Qpﬁ(l + Eih)
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Expenditure on Market Goods and Services.—Equating the marginal rate of sub-
stitution across goods and market services to their relative prices using the first-or-
der conditions (52) and (53) and utility functions (48) gives

1 I
o (9)(2) -2
P(1 — w) \%) \& Ps

and, rearranging:
& _ w <&> E(C‘Z>Z”_
Cs w(] — w) Pg Cs ’

Substituting c./c, using (67) gives

€ ofl—¢)

(68 ol (=) KR (R

Thus, relative expenditure E,, can be obtained:

o—¢&

_ PeCe B (&)l_g w e o(l-¢) 1 \o1!
(69) Ey = pe, = \ b, (1 — w) Y <1 + Esh> '

This is equation (25) in the main text. Using relative prices in (44), the relative
expenditure can be expressed as function of x:

1 l1—¢
| e (L) NG
(70) o = Ae <§g> <Is(x)> (r+a)

where

A Tz
i o= el —w)' o
(71) Ay = /T( W)y
is growing at rate vy, — ;.
Leisure.—The first-order conditions for Ly and L,,; imply that the marginal rate of

technical substitution must equal the wage ratio:

L,
(72) Lt g,

Ly
where oy = §/(1 — &). Let’s denote by J,(x) the implicit female wage bill share
for leisure:

_ WrLpn _ 1
(73) I(x) = WL + WLy 1 + o) "y
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Using the leisure aggregator (50) gives

Y

Ll 7 Tl — —1\7 rlll § !
4 L e 1 M y.m—1\m _ _SL )
(74) Ly I ( +oa;x ) <Il(x)

The implicit price index for leisure p; is defined using the first-order conditions
for Ly and L,,;:

= V= mf
pr= oL/oL,”

Using (39), (49), and (60) gives

p_Ag ¢ 7/%llg<x) ﬁ
(76) P = m(fﬁ) <I,(x)> |

Equating the marginal rate of substitution across goods and leisure to their rel-
ative prices using the first-order conditions (52) and (56) and the utility functions
(48) and (50) gives

“” ) -

Thus, relative expenditure Ej, is given by

(75)

_ PG Prc\e

Using (48):

Substituting this into (78) gives

m om0V ) (3]
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Substituting relative prices using (44) gives

1 l—e

- i §>_ L™ (g 1y
w e [ (8 0

Household’s Optimal Decision.—Given the definition of implicit prices p;, and p;,
the budget constraint (51) can be rewritten as

> pi¢i + piLy = wy Ly, + wely.
Jj=g,s,h

Dividing through by p,c; gives

Z pic¢j Wy Ly, + weLy

S e Pici ’
and, rearranging:
Pici 1 _ P4
- 5 El X = N
WmLm + Wfo . Zh lE'ﬂ(x) J< ) Pic
j=g.5.h,

where Ej(x) is a function of x given (65), (70), and (80). The share of female leisure
time can be derived as a function of relative expenditures, and thus a function of the
wage ratio x:

@ B Il(x)
(81) L~ 1 ‘:Zh lEﬂ(X)’

where I(x) is the implicit female wage bill share in total wage income:

wrly

(82) I(x) =

C. Market Clearing

The market clearing conditions for the labor and commodity markets are,
respectively,

(83) c;

(84) Lig + Lis = Li - Lih — Lil’ i = , .
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Using market clearing conditions and the production functions, relative expendi-
tures in (64), (69), and (79) can be rewritten as

DS PrArLy

Using relative prices (44), (62), and (76) gives

N L
&\ [ e\ L/Ly\ (L
I(x) I(x) i/ Ly i
Using L;/Ly; derived in (42), (60), and (74), obtains

Ly I{x) .
— = —2FE.(x), k,j = g5s,h,l
(x) kJ(x) J &S

(85) 7 =

This gives equations (21) and (27) in the main text. Substituting it into the female
time constraint (84), a second condition for female leisure time is given by

L
(86) 2= L

which is also a function of the wage ratio. Together with the condition in (81), the
equilibrium wage ratio x satisfies:

(87) I(x)j:gzs:hl Ejl(x) — j:gzs:hl Ij(x) Ejl(x) = 0.

Thus, the gender wage ratio x depends on relative expenditures in (65), (70), and
(80), which respond to gender-neutral shifts due to the effects of uneven productiv-
ity growth through the terms A, and A,

D. Time Allocation

Time Allocation across Market and Home Services.—Substituting the relative
expenditure (65) into (85) gives

L " s ’nfl
(88) ﬁ = Ryx) = Ay (%)

This is equation (23) in the main text.

Time Allocation across Goods and Market Services.—Substituting the relative
expenditure (70) into (85) gives
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Ly, _ I(x) A1 & 1 L(x) " <1 L1 )Z?

L, ~ \50 /)% \\&) 1@ E.)
Substituting E, using (85) and (88) gives

;]%E n(1—e) %

(E)() T (1 )

y Is(x) gg Rsh(.X') Ih<X)

Service Employment Share.—By definition, the service employment share is
s = (Lms + Lfs)/(Lms + Lfs + ng + Lfg)' Thus>

(89) L = Ry(x) = A

oQ M

ng
1
S71 _ 1+Lfg Ly, i _ 1+ils(x>
- g
Lfs
Substituting this into (40) gives
Ly, 1,(x) I
(90) =1+ SN S—
L I 1(x)
‘fs Lo\ X
) 1 + Ry(x) 0

which is equation (31) in the main text.

Leisure.—Substituting (80) in (85) gives

o1 L _ ) o

- i §>_ LNy
L~ Y1) * Ag5<& <1g<x> (1+z) B

APPENDIX C. CALIBRATION

Sixteen parameters are required to determine the wage ratio and the time alloca-
tion by gender in the model. The paper has explained in detail how the time use data
and the CPS data are combined to obtain the data targets {Lﬁ /Ly; Ly /Lm} i

and how {7, — Y % — Vs 0> & L, /Ls} are calibrated. This section descrlbes
the step-by-step procedure of obtaining the remaining 11 parameters
{771’ n, gh’ 51’ T, Ty Xg’ Xs’AshO’ AgsO’ 90} Sequentlau}’-

(a) Elasticity of substitution in leisure aggregator (1,): As (72) needs to hold at
any point in time, 7; is set to match the response in the (log) leisure hours ratio to
the change in the wage ratio:

L, L
1n milT ln 'ml0

_ gy g,
(92) = Mg — Inx, ’
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where subscripts 0 and 7 denote the start and end of our sample period, respectively.
(b) Elasticity of substitution in the production function (1): As (58) needs to

hold at any point in time, 7 is set to match the response in the (log) home hours ratio
to the change in the wage ratio:

1n Lth o ln Lth

_ b e
(93) = Inx; — Inxg °

(¢) Gender-specific parameters &, and &;: Given L,/ Lo, Lo/ Lpo» and xo, &,
and & are obtained from (58) and (72), respectively:

— 1
&n <Lmh0 K & (LmlO) o
94 =X\7 ] 3 = X\7 ) -
(94) 1-¢, O\ Lo 1-¢ O\ Lo

(d) Wedge parameters 7, and 7,;: Using definition (34) and condition (40), 7,
and 7, are set to match the response in the hours ratio in goods and services, respec-
tively, to the change in the wage ratio:

1 1
Lo\ 7 L\ "

Xo < Lm’ > 1 + xp (—Lm’T>

95 = L i
(95) T = Lo Lo
. n . n
1 + X < m/O) X < mﬂ')
0\ Ly T\ 'Lyr

(e) Gender-specific parameters x, and x,: Using (34) and (40), x, and x; are set
to match the initial hours ratio in goods and services:

o)’
0\ 7.
(96) - Wl S e LV

s J =8

(f) Combinations of productivity parameters, Ay and Agsoz From (88):
1 1

eV (L) Lo ()]
97) Ao = () <1h0<x>> ]

thO ISO(X)
From (89):

A 50 - Lyo(x) > " Ly Lyo(x) 1 \o1 =
98 A= [0 |
(98) 250 <fg0) <I vo(x) Lo Is()( x) ( + E (x))

where Eg,o(x) = (LﬁO/LjhO) (Iho(x) /Iso(x)) from (85).
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TABLE A1—SENSITIVITY ANALYSIS ON BETWEEN-SECTOR FORCES

Female  Male Market Total
Service ~ Wage  market  market  hours ratio work
share ratio hours hours M/L, ratio
s x ML, Mu/L,  M,/L,  Hkn
©) (2 (3) (4) ©) (6)
1970 data 0.59 0.63 0.23 0.48 0.47 1.03
2006 data 0.74 0.78 0.29 0.40 0.71 1.06

Percentage change 1970-2006

Data 25.4 23.8 26.9 —15.8 50.6 3.0
A. Model—between-sector forces only 26.1 4.7 9.0 —1.4 10.6 0.5
(g = mg = 1)

B. Model—weaker marketization 242 5.7 1.5 —5.1 7.0 0.6
(mg = m, = lando = 1.5)

C. Model—stronger marketization 27.6 3.8 16.5 2.1 14.0 0.4
(ry = my = lando = 2.5)

D. Model—weaker structural transformation 24.2 4.2 9.4 —-0.8 10.3 0.5
(mg = my = lande = 0.1)

Notes: 1970 refers to the 1968—1972 average. 2006 refers to the 2004—2008 average. All parameters used are base-
line values reported in subsection IVB, unless indicated in brackets.

(g) Leisure parameter in utility function (¢): Using (91):

@ IgO(x)
Liyo [
(99) o = 150 Ijo() -

7 1

) () e

where Ey(x) = (Lgo/Lso) (Io(x)/Ie0(x)) from (85).

APPENDIX D. SENSITIVITY ANALYSIS

We perform some sensitivity analysis on parameters ¢ and e, which affect the
strength of marketization_and structural transformation forces, respectively. The
results are shown in which reports for reference in row A our previous
calibration of between-sector forces (row B of Table 4). As the main contribution
of our calibrations is to highlight the quantitative impact of between-sector forces,
we show sensitivity analysis with respect to this benchmark. In rows B—D of Table
A1, we consider lower and upper bounds for o, respectively, near the extremes of
the range of variation of empirical estimates found in the literature, and a higher

value for £.?4 In row B, we consider weaker marketization than in the baseline case
(o = 1.5), implying lower market hours for both genders than in row A (in which

24Clearly € could not be reduced further from the baseline calibration, in which we set ¢ = 0.002.
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o = 2). The model thus does a better job at predicting the fall in men’s market
hours, but performs worse on women’s hours. The model also predicts a slightly
stronger rise in the wage ratio, thanks to reduced labor supply of women relative
to men. In row C, we consider instead stronger marketization (o = 2.5), and as
expected, changes in model predictions are reversed. The calibration in row D weak-
ens structural transformation by setting ¢ = 0.1, leaving the marketization force
unchanged. Model predictions slightly worsen in all dimensions, but quantitatively
they stay very close to the baseline simulation.
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