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Background and motivation

▶ High-income countries witnessed a rise in female employment and gender
convergence in earnings since WW2

▶ But not a universal phenomenon
▶ female employment has been falling during other time windows and/or in other

countries
▶ evidence that female employment declines at early stages of development and

then rises at later stages, in sync with fall in agriculture and rise in services.



Female employment and development
Figure 3: Female labour force participation and development, all countries

Notes: Female LFP is computed for individuals age 15 and older. OECD country data for 1960-2017 taken
from OECD statistics. For all non-OECD countries, ILO data on LFP are for 1990-2017. Real GDP per
capita (2011 international dollars) from Penn World Tables v9.1. Country income groups are from World
Bank 2020 classifications. Blue lines show predicted values of female LFP from regressions of FLFPR on a
quadratic in ln(Real GDP per capita) first excluding (solid blue line) and then controlling for controlling
(dashed blue line) for country fixed effects.

torical data for the OECD countries, both across and within countries (e.g. Olivetti (2014)),

the orange and green markers in Figure 3 reveal that the picture for developing countries is still

incomplete. Many of today’s developing countries are on the declining part of the U-shape, a

phase which was completed in developed countries a few decades ago. One important question

for future research is whether developing countries will move onto the increasing part of the

U-shape as they develop.16 Yet another line of research would be in examining changes in the

relationship between home and market work for women in East Asian and Asian economies that

have experienced recent, rapid growth and structural transformation (e.g. Korea, China, Viet-

16The lowest female LFP in Figure 3 are mostly Middle Eastern/North African (MENA) countries where
LFP was mostly flat during this period.

14

Age 15+, country FE, 1960-2017. Dinkelman and Ngai 2021



This paper

▶ Aim to understand various phases in the evolution of female and male
employment through the lens of structural transformation
▶ labor reallocation across agriculture, manufacturing and services
▶ and marketization of home production
▶ focus on unpaid family work

▶ Different sectors vary in productivity growth and female intensity
▶ US historical evidence, 1870-2019.



Male and Female Employment Rates, US Census
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Our Approach

▶ Build consistent measure of market work by gender, US 1870-2019:
▶ Extensive margin: persons in paid and unpaid market work.
▶ Intensive margin: hours in paid and unpaid work.

→ Market work is U-shaped for women and declining for men.

▶ Unified framework for understanding these trends
▶ Consumption complementarity, uneven productivity growth, and income effects

→ structural transformation and marketization.
▶ Decline in agriculture → fall in market work.
▶ Marketization of home services → increase in market work.

▶ The gender impacts are induced by sector-specific gender intensity
▶ Home services are female intensive → U-shape for women but not for men.



Related work

▶ U-shape hypothesis in Sinha (1965), Boserup (1970), Goldin (1986) et al
▶ Mostly cross country evidence (Goldin 1995, Olivetti 2014, Doss et al 2023);

except Goldin (1990) – based on revision of 1890 Census statistics.
▶ We harmonize data sources for the earlier period, covering extensive and

intensive margins of female work since 1880.
▶ Formalize link between gender trends and the changing industry structure in a

unified framework.

▶ Interplay between women’s work and rise in services in more recent
decades: Ngai and Petrongolo (2017), Rendall (2018), Bridgman et al (2018),
Buera et al (2019).
▶ We contribute perspective on the earlier period – valuable for understanding

gender trends in economic history and shed light on the ongoing transition out
of agriculture in developing world.



Data



Employment definitions and measurement

▶ ILO definition of employment covers work for pay, profit or family gain in cash
or kind – i.e. including unpaid family workers. ILO Unpaid family work 1990-2019

▶ Measurement is not consistent over time and across countries (Durand 1975).
▶ U.S Census:

▶ pre-1940: gainful employment; but with early (and inconsistent) attempts to
capture some unpaid work when done “regularly” or “most of the time”

▶ 1940–: ILO employment; but not entirely consistent over time and restrictive.
Historical Statistics From Colonial Times to 1970, Ch. D and K

▶ hired (paid) workers: if working any positive hours
▶ unpaid workers: if working 15h+ per week

▶ Challenge: identifying unpaid family work when most widespread.
Unpaid versus home work



Undercount of female employment in the US

▶ Early Census instructions reflected social attitudes towards women’s employment
and unstructured/unpaid nature of female work in agriculture (Smuts 1960).

Example:
▶ 1890: about 40% population on farms
▶ about 4m white married women on farm

▶ census reported about 23k in agricultural occupations.
▶ 1950: about 14% population on farm

▶ nearly 200k as unpaid family laborers

▶ Also, 1888 Survey of 693 Farmers in Connecticut: in 94% of farms at least 1
female family member ‘employed’ (Carter et al 1993.)



Adjustment for unpaid employment - Extensive Margin

Ruggles (2015): importance of family enterprise in 19th century, through to
mid-20th century.
▶ “production was carried out by families”;
▶ “all family members that were old enough contributed to farm production.”
▶ Nonfarm family business: shoemakers, tailors, boarding etc.

Estimate unpaid employment using micro data at the household level:
▶ Assign to labor force women on farms, whose head of household is farmer,

whether or not they report an occupation.
▶ Method extended to non-farm families in which the head is self employed.



US Employment by gender, 1870-2019
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Employment and Structural Transformation by Gender
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Market hours

▶ Intensive margin relevant as hours per employed vary widely over time and
across genders and sectors.

▶ Weekly hours fell substantially for all non-farm employees (Costa, 2000)
▶ 1880s: 10 hours per day, 6 days a week;
▶ 1940: 8 hours per day, 5 days a week
▶ Post 1940: further reductions via paid holidays, etc.

▶ Unpaid hours on farm shorter than paid hours
(Surveys of farmers; Time-use studies).
▶ 1870: Farm laborers worked 10-14h per day, 6 days a week.
▶ 1920s: Homemakers on farm spent 10-15h per week in unpaid agricultural work



Paid hours: sources
▶ Historical Statistics of the US, 1860-1930

▶ Drawing from: Census of Manufacturers, Weeks Report, Aldrich Report, series
produced by E Jones, A Rees and J Owen (Whaples, 1990)

▶ good coverage for manufacturing; by gender from 1914

▶ Historical Labor Statistics Project, 1884-1901 at U California (Carter et al 1991)
▶ Drawing from Surveys of Workers by several state bureaus
▶ Complete dataset: about 100,000 workers in 14 states

Our sample: 52.5k men and 25.5k women in 12 states
▶ Cover all 3 sectors, but thin on agriculture

▶ Women Working project, 1920s and 1930s
(Harvard University Library’s Open Collections Program)
▶ 20-30 studies (mostly firm surveys), little info on men

▶ 1940–: US Census



Paid hours per employed
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Wage ratio
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Unpaid hours: sources

Purnell Diaries; 1920s-1950s

▶ The 1925 Purnell Act provided funds for a nationally representative study of
”The Present Use of Time by Homemaker”, conducted by US Dept of
Agriculture.

▶ Survey replicated across several state-level agricultural stations
▶ Combined sample of about 4,000 women across 35 states, 1924-53.



Geographic distribution of USDA TU Studies, 1924–1953
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A 1929 TU diary



Example of homemakers tasks

Source: Wilson (1929), Oregon.



Participation of Farm Homemakers to Farm Activities



Lower and upper bounds for unpaid market hours

▶ Purnell Diaries: Hours spent by homemakers in farm work are
15 in 1920-30s; 12 in 1940s; 7.5 in 1950s.

▶ Lower bound?
▶ Educated middle-class women over-represented
▶ Homemakers less likely to be surveyed when busiest with farm work
▶ Hours do not include time to cater for farm laborers/lodgers

▶ What is a realistic upper bound?
▶ US Census from 1940–: unpaid women in agriculture work on average 32.7h in

1940 and 1950 (≈ 93% of paid hours)

▶ Show hours range between lower and upper bound, and extrapolate backwards



Market hours per person (extensive & intensive margins)
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Home production hours

▶ producing goods and services for own use (→ not for the market).
▶ enjoy the output not time spent (→ not leisure).

Sources
▶ Harmonized Time Use Surveys for 1965–
▶ Purnell Diaries for 1920s-1950s

▶ Extrapolated backwards using projections by demographic group (gender,
employment status, rural/urban), as in Ramey (2009).



Home production hours
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Summary of evidence 1880-2019

▶ U-shape in female employment, with 1940 as the turning point.

▶ Shallow, asymmetric U-shape in female hours: flat or slightly falling hours until
1950, then rising.

▶ Male hours and employment falling throughout.

▶ Gender convergence in home hours.

▶ Wage ratio essentially constant until about 1970, then rising.



Model



The model economy: Building blocks

▶ Households derive utility from consumption of agriculture, manufacturing,
service and leisure
▶ gross complements in utility (Baumol’s relative price effects)
▶ subsistence requirement on agricultural consumption (Engel’s income effects)

▶ 3 market sectors: agriculture, manufacturing, services
▶ productivity growth: agr , man > serv
▶ female intensity: serv > agr, man

▶ Family farms are part of the agriculture sector.
▶ Output sold to market; part of GDP.

▶ Home production makes close substitutes to market services; for own use.
▶ Slower productivity growth than the service sector.



Firms

▶ Production function for the representative firm:

Yj = AjNj , Nj =
[
ξj l

η−1
η

fj + (1 − ξj) l
η−1

η

mj

] η
η−1

; j = a,m, s

▶ Aj : sector-specific productivity, growing at γj
▶ ξj : sector-specific gender weight

▶ Competitive labor markets and perfect mobility:

w ≡ wf

wm
= ξj

1 − ξj

(
lmj

lfj

)1/η

; j = a,m, s



Households (I)

▶ Utility: consumption (a, m, z) and leisure (l)

U (ca, cm, cz , cl) = ln c + ϕ ln cl ,

c =
[
ωa (ca − c̄)

ε−1
ε + ωmc

ε−1
εm + ωzc

ε−1
εz

] ε
ε−1

with ε < 1 and c̄ > 0.
▶ Services: produced at home or purchased from the market:

cz =
[
ψc

σ−1
σs + (1 − ψ) c

σ−1
σ

h

] σ
σ−1

with σ > 1.



Households (II)
▶ Allocate time to market work, home production and leisure.
▶ Home production:

ch = Yh = AhNh, Nh =
[
ξhl

η−1
η

fh + (1 − ξh) l
η−1

η

mh

] η
η−1

▶ Leisure compound Nl is a function of male and female leisure:

cl = Nl , Nl =
[
ξl l

ηl −1
ηl

fl + (1 − ξl) l
ηl −1

ηl
ml

] ηl
ηl −1

with ηl < 1.
▶ Budget constraint:∑

i=a,m,s
pici ≤ wm (Lm − lmh − lml) + wf (Lf − lfh − lfl)



Assumptions

▶ Comparative advantages
▶ (ξs , ξh) > (ξa, ξm) : service production more intensive in female labor than

agriculture and manufacturing.

▶ Uneven productivity growth
▶ γs > γh : productivity growth faster in market than home services.
▶ (γa, γm) > γs : productivity growth is slowest in services



Marketization

▶ Relative expenditures: market vs home services

Esh =
(

As

Ah

)σ−1 [(
ξh

ξs

)η Ih(w)
Is(w)

]σ−1
η−1

(
1 − ψ

ψ

)σ

▶ Labor allocation:

lfs
lfh

=
(

As

Ah

)σ−1 (
ξs

ξh

) (σ−1)η
η−1

[
Ih(w)
Is(w)

]σ−η
η−1

(
1 − ψ

ψ

)σ



Structural transformation

▶ Agriculture vs (total) Services

Eaz =

(
1 + 1

Esh

)(1−ε)

1 − c̄/ya

(
Aa

As

)ε−1 [(
ξa

ξs

)η Is (w)
Ia (w)

] ε−1
η−1 (ωa

ωz

)ε

ψ
σ(ε−1)

1−σ

▶ Manufacturing vs Services

Ems =
(

Am

As

)ε−1 [(
ξm

ξs

)η Is(w)
Im(w)

] ε−1
η−1 ( 1

Esh
+ 1

)σ−ε
σ−1

(
ωm

ωz

)ε

ψ
σ(1−ε)

1−σ



Total work vs leisure

▶ Equilibrium reduces to 3 equations solving for female leisure time lfl/Lf ,
agriculture output ya and gender wage ratio w .

lfl
Lf

= Il (w)
I (w)

[
Eml (w)

(1−c̄/ya)Ēma(w) +∑
i ̸=a Eil (w)

] .
where Il and I are both function of gender wage ratio.

▶ Income effect on leisure (total work) through subsistence consumption.



Predicted reallocation of working hours
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Note: Total working hours is falling and leisure is rising.



Phase 1: Structural Transformation and Decline in Agriculture

▶ 19th century; large agricultural sector.
▶ Structural transformation dominates marketization
γa > (γs , γh), c̄/ya large; γs − γh > 0 but small.

▶ → Agriculture declines, services expand (home & market), leisure increases.
→ market hours fall.

▶ Both male and female hours decline.
▶ Interplay between agriculture and services delivers declining market hours.
▶ Role of manufacturing depends on differential γa − γm.



Phase 2: Marketization and Rise in Services

▶ Mid-20th century, the share of agriculture is small and subsistence consumption
less relevant (c̄/ya small).

▶ Structural transformation limited to reallocation from manufacturing to services.
▶ Large service share, strong marketization.

→ market services rise and home production falls.
▶ Market services are intensive in female labor.

→ rise in female market hours.
▶ Manufacturing is intensive in male labor.

→ male hours fall, reflecting deindustrialization.

Uneven productivity growth and gender specialization: may induce U-shape in female
hours and monotonically declining male hours.



Quantitative illustration



Quantitative illustration of model properties

Dynamics of market hours by gender driven by:

1 Structural transformation and marketization .
2 Gender-specific demand shifts (ξa, ξm, ξs):

▶ Gender ‘biased’ technological changes.
▶ Within-sector compositional change (eg disappearance of family farms).
▶ Evolution in gender norms or policies regarding female work.

3 Gender-specific population changes Lf /Lm.



Calibration

▶ Borrow elasticity parameters (η, σ, ϵ) from existing literature
▶ Productivity growth rates γj from available data
▶ Match time allocation and wage ratio in period T = 1950: pin down

gender-specific demand {ξaT , ξmT , ξsT , ξh, ξl}; preference parameter ϕ;
productivity terms {AshT ,AmsT ,AmaT }

▶ Assess the model’s quantitative performance based on predictions for t ̸= 1950:
▶ Productivity growth implies values for {Asht , Amst , Amat}
▶ Gender-specific demand ξjt from FOC and gender-specific population Lf /Lm

from data

▶ Set the strength of the income effect c̄ to match the agriculture employment
share in 2019.



Gender-specific factors
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Structural Transformation and Market Hours by Gender

Structural Transformation Market Hours by Gender

0

.1

.2

.3

.4

.5

.6

.7

.8

.9

18
80

18
90

19
00

19
10

19
20

19
30

19
40

19
50

19
60

19
70

19
80

19
90

20
00

20
10

20
20

year

Agric. Share Data Manuf. Share Data Service Share Data
Agric. Share Model Manuf. Share Model Service Share Model

15

20

25

30

35

40

45

50

55

60

65

18
80

18
90

19
00

19
10

19
20

19
30

19
40

19
50

19
60

19
70

19
80

19
90

20
00

20
10

20
20

year

Women - Data Women - Model
Men - Data Men - Model



Market hours: decomposition of various forces
(all normalized to 1950)

Women Men
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Predicted wage ratio

Model prediction Decomposition
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Pre-1950 Productivity Growth

Baseline uses constant growth: 1950-2020 values (3.6%, 2.5%, 1.4%, 0.6%).

▶ For manufacturing and services up to 1900:
▶ Gallman (1960) for manufacturing and Gallman and Weiss (1969) for services.
▶ Productivity growth 1880-1900: 2.6% for manufacturing and 1.1% for services.

▶ Farm data from Kendrick (1961): agriculture productivity growth at 2.0%.
▶ Lower agriculture productivity growth relative to manufacturing linked to the

observed relative farm prices (fell after 1930s).
▶ Rise in agricultural productivity growth can reflect decline of family

farm. Family Farms

▶ Higher home productivity growth for pre-1950.
▶ Bridgman (2016) estimates home productivity at 2.1% for 1929-1950.
▶ Improvement in home technology (Greenwood et al 2005 and Vidart 2023).



Main Lesson from Varying Productivity Growth

▶ Slower agricultural productivity growth and weaker marketization forces imply
smaller decline in agriculture and market hours.

▶ Allowing additional income effects through a preference shift ↑ ωm/ωs to match
the decline in agriculture implies similar decline in market hours as the baseline.
▶ Comin et al (2021) changes in ωj in the CES can capture the income effect in a

more general non-homothetic CES utility function.

→ The decline in agricultural share is the key for the decline in market hours.



Conclusions

▶ Female employment declines at early stages of development, and then rises again
– in sync with decline in agriculture and rise in services

▶ Male employment declines throughout
– in sync with decline in agriculture and manufacturing

▶ Build a measure of male and female work during 1880-2019 in the US
▶ Early stage

Structural transformation: shrinking agriculture and rising services, home
production and leisure
Male and female work decline

▶ Later stage
Reallocation from manufacturing to services & marketization of home services
Female work increases and male work declines



Lessons from the historical perspective
▶ Measuring unpaid work in family farms crucial to accurately capture women’s

contribution to the economy in predominantly agricultural societies
▶ Underlying patterns of labor reallocation offer insights into long-run trends in

hours and into experiences of developing countries during recent decades.

▶ Several developing countries currently going through phases of declining
agriculture

▶ Early stages of this transition are often accompanied by a decline in and female
participation (e.g. China and India).

▶ Analysis highlights mechanisms that would facilitate the transition to rising
female participation through structural transformation
▶ technology adoption in agriculture and market services, removal of institutional

and/or cultural barriers to the marketizaton of home services, etc



Additional Slides



Unpaid family workers as % of employment back
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In the 1990s, as much as 40-50% of female work is in unpaid family work in some
countries, and the decline in unpaid family work is in tandem with the decline in
female LFP in these countries.



Importance of unpaid market work

Distinction between unpaid market work and home production/leisure:

▶ Measurement:
▶ Characterize female employment and gender gaps
▶ Avoid mis-measurement of agricultural productivity
▶ Understand structural transformation

▶ Long-term developments
▶ Skill accumulation and networks
▶ Work in family farm more conducive than home production to female

emancipation and evolution of gender norms
(Gasson et al 2008, Alesina et al 2013)
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Historical Statistics Chapter D and K back

Text: D 11-110 LABOR FORCE, WAGES, AND WORKING CONDITIONS 

those who did any work for payor profit, or worked without 
pay for 15 hours or more on a family farm or business; or (2) 
"With a job but not at work"-those who did not work a 
were not looking for work but had a job or business from 
which they were temporarily absent because of vacation, ill­
ness, industrial dispute, bad weather, or layoff with definite 
instructions to return to work within 30 days of layoff. Also 
included are persons who had new jobs but had not yet 
started to work. 

b. Unemployed.-Unemployed persons include those who 
did not work at all during the survey week, and who were 
looking for work. Also included as unemployed are persons 
who would have been looking for work except that (1) they 
were temporarily ill, (2) they expected to return to a job from 
which they had been laid off for an indefinite period, or (3) 
they believed no work was available in their line of work in 
the community. During the 1940-43 period persons at work 
on or assigned to public emergency work projects were also 
included among the unemployed. 

c. Labor Force. - The civilian labor force comprises the 
total of all civilians classified as employed or unemployed in 
accordance with the criteria described above. Figures on the 
net strength of the armed forces are added to the civilian 
labor force to obtain the total labor force. 

d. Not in labor force.-All persons 14 years of age and 
over who are not classified as employed or unemployed are 
defined as "not in the labor force." This group largely con­
sists of persons engaged in own home housework, persons in 
school, retired persons, those permanently unable or too old 
to work, seasonal workers for whom the survey week fell in 
an "off" season, and the voluntarily idle. Persons doing only 
incidental unpaid family work (less than 15 hours) are also 
classified as not in the labor force. 

In using the Census Bureau data on labor force, employment, 
and unemployment for the 1940-1945 period in conjunction with 
the data on gainful workers, employment, and unemployment 
shown in other series (see text for those series) particular attention 
should be paid to the difference i~ gainful worker arid labor force 
concepts which may affect comparability. For a discussion of the 
differences between the gainful worker and labor force· concepts, 
see text for series D 1-7. Other differences to be noted are those 
in the age of· the population covered and date reference of the 
figures, that is, annual average or census date. 

D 32-46. Sex and age of persons in labor force and gainful 
workers, decennially, 1890-1940. SOURCE: Bureau of the Census, 
Sixteenth Census Reports, Population, vol. III, part 1, p. 26, and 
Comparative Occupation Statistics for the United States, 1870-1940, 
p. 93. Figures for 1940 have been revised since original publica­
tion. See Bureau of the Census, Current Population Reports, Series 
P-50, No.2. For definitions of labor force and gainful worker, see 
text for series D 1-7. 

The 1890 to 1930 censuses contain data on the number of gain":' 
ful workers, by sex, between the ages of 10 and 15. The 1940 cen­
sus contains data on the number of persons in the labor force, 
by sex, in the 14-15 age group. Because of the noncomparability 

D 47-61e Industrial distribution of gainful workers, decennially' 
1820--1940. SOURCE: Fabricant, Solomon, The Changing Indus­
trial Distribution of Gainful Workers: Some Comments on the A mer­
ican Decennial Statistics for 1820-1940, a paper presented at the 
Conference on Research in Income and Wealth, November 1946. 
The data are baEled almost entirely on estimates in the following 
monographs which were prepared mainly from data collected in the 
decennial Census of Population: Whelpton, P. K., "Occupational 
Groups in the United States, 1820-:-1920," J ournal.of the American 
Statistical Association, Sept. 1926; Edwards, Alba M., Compara­
tive Occupation Statistics for the United States, 1870 to 1940, Bureau 
of the Census, Sixteenth Census Reports, Population, 1940; and 
Carson, Daniel, I nd'ustr'ial Composition of lv! anpower ·in the UnUed 
States, 1870-1940, a paper presented at the Conference on Research 
in Income and Wealth, Nov. 1946. 

D 62-65. Gainful workers and empleyment status, 1900-1945. 
SOURCE: National Industrial Conference Board, The Economic 
Almanac for 1946-1947, New York, pp. 262, 268, 269. For census 
data for 1940-1945 see series D 11-31. 

The National Industrial Conference Board series in general are 
tied to decennial censuses and are adjusted for long-term popu­
lation changes and shifts in school attendance during inter-censal 
years. No allowance is made, however, for the temporary entrance 
and withdrawal of students and other occasional werkers into the 
labor market. 

For decennial census years, the data in the series may not agree 
with the data in series D 1-7, because revisions made in series 
D 1-7 were not made in series D 62-65. Also, the data shown here 
may not agree with the data shown in series D 11-31 for the time 
period 1940-1945, because of the difference in definitions used and 
in methods employed in obtaining the information. The data in 
series D 62-65 are derived by projecting past trends into the 
future while the data for series D 11-31 are based on direct monthly 
measurements. Finally, the National Industrial Conference Board 
concepts involve the possibility of negative unemployment (see 
tabular footnote 2, series D 65, for explanation); in the Census 
Bureau series unemployment is measured directly and is always 
a positive figure. . 

D 66-76. Industrial distribution of the employed, 1900--1945. 
SOURCE: National Industrial Conference Board, The Economic 
Almanac for 1946-1947, New York, pp. 263-264. 

D 77-89. Gainful workers, social-economic groups, decennially, 
1910-1940. SOURCE: Bureau of the Census, Sixteenth Census 
Reports, Population, Comparative Occupation Statistics for the 
United States, 1870-1940, table XXVII, p. 187. The experienced 
labor force consists of the labor force excluding new workers; the 
latter are unemployed persons who had not previously worked full 
time for one month or more. See text for series D 1-7 for defini­
tions of labor force and gainful workers. 

D 90-106. Selected occupations of gainful workers, 1870-1940. 

of data on persons under 16 years of age between the 1940 and 
earlier censuses these data were not included here. Information on 
these age groups under 16 may be found in the two sources listed 
above. 

In 1870 and 1880, the age classification of gainful workers was 
limited to three age groups-l0 to 15, 16 to 59, 60 and over­
which precludes comparability with later censuses. These data 
may be found in Ninth Census, vol. I, Population, p. 704, and 
Tenth Census, Population, p. 714. . 

The age classification in census statistics is based on age at last 
birthday; that is, age in completed years. In the 1940 census tabu­
lations the category "age unknown" (series D 46) was avoided in 
that when the age of a person was not reported, it was estimated 

SOURCE: Bureau of the Census, Sixteenth Census Reports, Popu­
lation, Comparative Occupation Statistics for the United States, 
1870-1940, table 3 pp. 5~62, and table 8, pp. 104-112. The 
1870-1930 data have been adjusted for comparability with the 
1940 classification system; minor variations should be disregarded 
as many of the adjustments, especially for the 1870-1900 data, 
were necessarily based on rough estimates. See text for series 
D 1-7 for definition of gainful workers and labor force. For defini­
tion of experienced labor force, see text for series D 77-89, above. 

on the basis of other information on the population schedules, 
such as marital status, school attendance, employment status, 
.age of other members in the family, etc. 

For 1920 and 1910 the original census data were adjusted for 
overreporting or underreporting. For a discussion of the derivation 
of the figures see Comparative Occupation Statistics for the United 
States, 1870-1940. 

56 

Hours, Wages, and Earnings: Series D 107-212 

D 107-110. Average hours per day and index of average wages 
per day in all nonagricultural employments and in building 
trades, 1860-1891. Index base: 1860=100. SOURCE: United States 
Congress, Senate Committee on Finance, Report on Wholesale 
Prices, on Wages, and on Transportation, (Aldrich Report) Senate 



Hours distribution, 1884-1901
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Hours distribution, agriculture, 1884-1901
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Wage Regressions, 1884-1901 (HSUS)

Table 1: Wage regressions, 1884-1901.

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

Sectors: All Man+Serv All Man+Serv
Female -0.884 -0.606 -0.511 -0.497

(0.0552) (0.0329) (0.0309) (0.0283)

Skilled manual 0.201 0.223
(0.0246) (0.0269)

Clerical 0.245 0.272
(0.0441) (0.0472)

Professional 0.619 0.633
(0.0618) (0.0617)

Other controls study FE study FE study FE study FE
age, age2 age, age2

Observations 55611 45776 52004 44751
Adj. R2 0.562 0.441 0.605 0.522

Notes. The sample includes individuals aged 18-64 with non missing information on
weekly wages. The dependent variable is log weekly wages. The omitted occupation
category is “unskilled manual”. Source: HLSP, 1884-1901.

The specification in column 1 includes all observations with non-missing data on weekly

wages, and only controls for gender and study fixed effects, which capture systematic

differences in study-level contexts, including the years and states in which surveys were

carried out. The resulting gender gap around 88 log points corresponds to a wage ratio of

about 0.4, consistent with the ratio reported by (?, Table 3.2) for 1890. Column 2 obtains

a smaller raw gap of 61 log points on a subsample that excludes agriculture. Columns 3

and 4 additionally control for gender differences in age and occupation. Column 3 refers

to the whole economy and shows that a large portion of the gender gap – especially in

agriculture – is explained by these characteristics, consistent with large income effects in

female participation in the late 19th century (?), leading to negative selection of women

into paid employment. Columns 4 obtains a very similar gender gap if one exclude

agricultural workers. In summary, the adjusted gender gap in weekly wages in the late

19th century is about is 50 log points, corresponding to a wage ratio of 0.6.

Census data are used to run equivalent regressions for 1940 onwards. As education

is available in the Census (but not in the historical data), the Census-based regressions

control for four education categories, age and its square. For comparability with the

earlier data, weekly wages are used, and the sample is restricted to individuals working

at least 35 hours per week and 40 weeks per year. The resulting gender ratio for the

whole sample period is represented by the red plot in Figure ??, showing a roughly

untrended wage ratio until 1970, followed by a clear upward trend. Both the level of the

wage-ratio and the 1950 blip are consistent with estimates reported by ?, Table 1 for 1939-

1982, obtained on data from the Current Population Reports of the U.S. Department of

Commerce.
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Calibrated parameters
Table 3: Parameters

Model free parameters
Parameters Values Source
γa, γm, γs 3.6%, 2.5%, 1.4% BEA for 1950-2020
γh 0.6% Bridgman et al. (2022) for 1950-2020
σ 2 Various estimates in Aguiar et al. (2012)
ϵ 0.002 Herrendorf et al. (2013)
η, ηl 2, 0.2 Ngai and Petrongolo (2017)
Lft/Lmt Figure 8 Census data

Calibrated parameters
Parameters Values Target
AaTLfT 1 Normalization
ϕ 1.07 Relative hours in leisure/manufacturing in 1950
ξh, ξl 0.60, 0.28 Wage and hours ratio in home and leisure in 1950

ÂmaT 0.31 Hours ratio in manufacturing/agriculture in 1950

ÂmsT 6.73 Hours ratio in manufacturing/services in 1950

ÂshT 1.02 Hours ratio in market services/home in 1950
c̄ 0.016 Employment share in agriculture in 2019
ξat, ξmt, ξst Figure 8 Equilibrium condition (10)

the model’s quantitative predictions. Based on sectoral growth rates, we build series for

{Âsht, Âmst, Âmat}.
Finally, we calibrate subsistence consumption c̄ to match the agricultural share in

2019. The intuition is that c̄/YaT captures the strength of income effects, hence higher

c̄ implies a faster transition out of agriculture and a lower agricultural share in 2019.

This procedure yields c̄/YaT = 0.32, i.e. subsistence consumption is about a third of

agricultural output in 1950. Using predicted output YaT , we obtain c̄ = 0.016. This in

turn implies that c̄/Yat declines from 64% in 1880 to 16% in 2019. All parameter,s with

the respective sources and targets, are summarized in Table 3.

5.2 Model predictions

Predicted and actual sector shares in the economy are shown in Figure 9, where predic-

tions encompass the evolution of gender-specific factors, structural transformation and

marketization. By construction, all sector shares are matched exactly in 1950 and the

agricultural share is also matched in 2019. The model replicates very well the pre-1950

decline in agriculture. It also replicates the shallow hump-shape in the manufacturing

share, but over-predicts its level in the early decades. Hence the model underpredict the

service share in early decades – but replicates quite closely its post-1940 growth. These

trends almost entirely reflect marketization and structural transformation. While rela-

tive gender supply may interact with sector-specific gender intensities to drive sectorial

changes, quantitatively this channel is negligible.

30
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Family farms back

▶ Once hours in family farms are accounted for as employment, family farms do
not play a distinct role in model – simply part of market hours.

▶ However, decline in family farm sector may affect overall productivity growth in
agriculture and speed up structural transformation.

▶ Extension with distinct family farm sector:
▶ Family farms and large-scale agriculture produce good substitutes, but family

farms have slower productivity growth
→ modernization of family farms (similar to marketization of home production)
→ rising agriculture productivity growth


