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Abstract

During the course of the 20th century labor saving technologies, from running
water to modern appliances, have transformed home production. This paper assesses
the impact of the rapid adoption of modern appliances - such as modern stoves
and refrigerators - on female labor participation rates and occupational choices, by
using 1940 and 1950 U.S. county level Census data. Its findings indicate that the
increased adoption of these appliances did not have a significant impact on women’s
labor participation rates, but helped increase women’s participation in professional
occupations.
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0.1 Introduction

The technological progress that permeated the late 19th century and the 20th cen-

tury transformed household chores in a radical way. In 1890 in the United States

only 24% of households had running water and only 8% had electricity. In 1950,

these figures were 83% and 94%, respectively; by then a majority of households

also had indoor bathrooms and modern appliances. Parallel to this, women’s labor

force participation rates increased dramatically, from 20.6% in 1900 to 50% in 1980;

for married women the increase was even more important, from 5.6% to 51%. In

an influential paper Greenwood, Seshadri and Yorukoglu (2005) simulate a general

equilibrium model with home production. Their results indicate that the household

revolution can explain an important part of the increase in married women’s labor

participation rates over the course of the 20th century. Jones, Manuelli and McGrat-

tan (2003), however, find that a decrease in the gender gap is the most successful

explanation of the increased participation. Ramey (2009) constructs time use series

for the U.S. that are nationally representative and finds that women housework

hours fell by only 6 hours a week during the period of rapid diffusion of electricity,

indoor plumbing and appliances. 1 Recent empirical studies find evidence suggesting

a positive effect of household technologies on female labor participation rates during

the second half of the 20th century. Cavalcanti and Tavares (2008) use data on the

price of home appliances in OECD countries for the period 1975-1999 and find that

a decrease in the relative price of appliances had a positive and significant effect

in OECD countries. Coen-Pirani, León and Lugauer (2008) use micro-data from

the 1960 and 1970 US Census and find that ownership of washing machines, dryers

and freezers increased the presence of married women in the labor market. By 1960

1 Bryant (1996) calculated that the decline between the mid-1920 and the mid-1960
was around 14%. Lebergott (1993) instead argued that housework decreased from
58 hours a week in 1900 to 18 hours in 1975. Vanek (1973) argued that technology
substituted away from paid help, or market services, Mokyr (2000) that the standard
for hygiene and cleanliness increased.
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most households had many modern conveniences. Although household micro-data

on earlier periods of rapid transformations are not available, 2 for 1940 and 1950

there are U.S. Census county-level data on the diffusion of modern refrigerators and

stoves. During this period, the ratio of dwellings with a refrigerators increased from

44% to 80% while the ratio of dwellings with a modern stoves (gas, electric or liquid

fuel stoves versus wood and coal stoves) went from 63 to 81%. I use this data to

examine how important transformations that decreased time spent preparing meals,

affected women’s labor participation rates and their occupational choices. 3 , 4

In estimating the effects of modern appliances there is an issue of causality - work-

ing women buying appliances - and of simultaneity - wealthy counties have better

infrastructures, generate higher incomes which can buy more modern appliances

and can also offer more opportunities for women. It may become difficult to disen-

tangle the effects of the household revolution from the effects of economic growth.

To address the endogeneity of the home production regressors I use the 1940 ratio

of dwellings with a refrigerator or a modern stove as well as urban density in 1930,

as instruments for changes in the adoption of refrigerators or modern stoves over

the decade. The first two have strong predictive power on where appliances were

adopted during the next decade and the latter captures the link between household

technology and early city infrastructure.

I construct two other indexes of home production improvements. The first is the

average of the ratio of dwellings with a modern stove and/or with a refrigerator. 5

This captures overall home production improvements in the kitchen. The second

2 Albanesi and Olivetti (2007) suggest that early technological improvements in
reproductive medicine and baby formula have had important effects on female labor
force participation rates.
3 Other important factors contributed to the increase in female labor force partic-
ipation rates. For a survey see Blau, Ferber and Winkler (2002) and Goldin (1990,
2002, 2007).
4 Bailey and Collins (2009) use county-level Census data for the 40s and 50s, with
refrigerators and stoves as indicators of the diffusion of modern appliances, to assess
the effects of home production technological advances on fertility rates. They find
that home technology cannot explain the large increase in fertility observed after
WWII.
5 Not necessarily in the same dwelling as these are county averages.
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index also includes the ratio of dwellings with a bath or a shower. In less urban

counties only 33% of the dwellings had running water in 1940 (versus 74% when

all counties are included) and 22% had an indoor bath or shower for exclusive use.

Even in 1950, only 43% of the dwellings had an indoor bath or shower. Since data

on running water, at a county level, are only available for 1940, I use the increased

presence of a bath or shower to capture important infrastructure changes (such as

an increase in the ratio of dwellings with running water, sinks and toilets inside the

unit) 6 that benefitted the overall efficiency of home production.

Once corrected for the endogeneity of the regressors, the results of this study suggest

that the increased adoption of refrigerators and/or stoves over the decade did not

have a significant impact on female labor participation rates. One possible explana-

tion is that refrigerators had substitutes (the ice box, milk delivery, fresh produce

stores, can food...) that made this innovation not a crucial labor-saving technol-

ogy. For more urban counties, this explanation is supported by a strong positive

correlation between ice-boxes and female labor force participation rates in 1940,

before modern refrigerators became common. As well, in these counties, 76% of the

dwellings already had a modern stove in 1940. The same result, however, also ob-

tains for less urban counties where ice-boxes were less prevalent, stores not always

close-by and the dramatic increase in the presence of refrigerators was paralleled by

a similar increase in the adoption of modern stoves. The same results obtain when I

use the measure of home improvements that accounts for the increased presence of a

bath or shower inside the unit, which would lower the benefits of modern appliances

for less urban counties and give weight to broader improvements in home produc-

tion. This suggests that lack of opportunities in less urban counties and/or family

and child care constraints may have been the most important reason of why the

household revolution did not significantly increase female labor force participation

rates.

6 The ratio of dwellings with a bath or shower inside the unit for exclusive use
closely tracks the ratio of dwellings with a private flush toilet inside their unit: 59%
and 60%, respectively, in 1940 and 72% and 71% in 1950 (see Census of Population:
1950, United States Summary, Vol. I, Part I, Table P).
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I also examine the effects of the increased presence of modern refrigerators and

modern stoves on four major occupations: professional, clerical/sales, operatives

and domestics. I find evidence of no effects for clerical/sales and manufacturing

(operatives) occupations but I reject the null of no effect for women working in pro-

fessional occupations. Although female domestics declined by 32%, the estimates do

not support the hypothesis that their decline was caused by the increased adoption

of modern appliances. A shift towards better paying occupations in the manufac-

turing or clerical and sales sectors may have contributed to their decline. Back of

the envelope calculations indicate that the decline mostly affected women and men

in professional occupations. This implies that, over the decade, most households

benefitted from the increased presence of modern appliances.

The results of the estimation therefore indicate that the dramatic increased adoption

of modern refrigerators and stoves had no significant effects on female labor par-

ticipation rates, although contributed to an increased presence of women in profes-

sional occupations. This is not inconsistent with more important effects in the next

decades, as taking advantage of these transformations may have required changes

in educational choices and family planning - both of which took time to take place.

The paper is organized as follows: section 1 examines how home technologies evolved

during the 40s; section 2 examines the impact of modern stoves and refrigerators on

female labor force rates and section 3, their effects on female occupations. Section

4 concludes.

1 The Diffusion of Household Technologies

Table 1 uses the census data to summarize the most important changes in the

diffusion of household technologies. I distinguish between less urban counties (with

less than 25% of the population living in urban areas, using the Census definition),

more urban counties (more or equal than 25%) and high urban counties (more or

equal than 50%) and also between counties in the South and not in the South. The

first wave of innovations to home production came from the diffusion of electricity
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and piped water and by 1940 the majority of dwellings not in the South or in rural

areas, had both. Table 1 shows that less urban counties and the South lagged behind

the rest of the country in an important way.

Modern appliances started to appear at the turn of the century and rapidly pene-

trated the market, with few others (clothes dryers, freezers, and microwave ovens)

entering the market in the second half of the century. 7 The modern refrigerator, for

which Census county data for 1940 and 1950 are available, replaced the icebox, a

large wood box lined with insulating materials and about the size of a refrigerator.

In 1930 only 14% of the dwellings had a modern refrigerator, in 1940 the ratio rose

to 44% and by 1950 the ratio almost doubled to 80%. The increase was important

in both more urban and less urban counties. The quality and size of refrigerators

improved remarkably over the decade, making price comparisons difficult. 8 The

1940 Sears spring catalogue offers a top-of-the line 6.3 c.f. refrigerator for $128.50, a

similar model with fewer features, sells for $89.50. In the 1950 catalogue, all models

are considerably larger (7.2 c.f. to 10.4 c.f.), several features improved, and their

price ranged from $179.75 to $299 for the top-of-the-line model. The price of the

bottom-of-the line model in 1950 (which was 7.4 c.f.) is in real terms (using the

CPI index) 18% lower than the price of the top-of-the line model in 1940. Miller

(1960) reports an average price of $284 in 1939 and $250 in 1949, both in 1947-49

prices, a decline of about 12% in real terms. During the same period the minimum

wage increased by about 47% in real terms (see Costa, 2000b) 9 and average male

income increased in nearly all State Economic Areas (SEA), 10 with an average real

increase of 29% (using the CPI index). These data indicate that over the decade

modern refrigerators became more affordable almost everywhere. As a consequence

the ratio of dwellings with an ice-box declined from 27% to 11%. Most of the decline

was concentrated in more urban counties, where they were also more present.

7 In 1940, 61% of the wired households had a washing machine; in 1952, 75% had
one in their home (see Bowden and Offer,1994).
8 Gordon (1990) reports Sears hedonic price indexes for refrigerators, but only since
1948.
9 The Fair Labor Standard Act in 1938 established the minimum wage to be 30
cent per hour in 1939 and 75 cent in 1949 (see Costa, 2000b).
10 See footnote 20. State Economic Areas group several counties.

6



The Census also contains information about whether households used coal, wood,

electricity, gas or liquid fuels as the principle fuel for cooking (see Table 1 for a

summary). During the 40s the percentage of dwellings with a modern stoves (gas,

electrical and oil fueled stoves) increased from 63 to 81%. This implies that techno-

logical changes in the kitchen paralleled each other and that the 40s was a decade of

important transformations. 11 In more urban counties households had earlier access

to utility gas 12 and this combined with the fact that gas stoves were much cheaper

than electric stoves, 13 implied a high presence of modern stoves: 76% already in

1940 and 88% in 1950 versus 25% and 58%, respectively, in less urban counties.

In 1950 only about 15% of dwellings had an electric stove (a similar percentage in

urban and less urban counties), up from 6% in 1940. The most important changes

were concentrated in less urban counties, with the presence of gas stoves increasing

from 10% to 31%. Both the price of gas and electric stoves declined in real terms

(comparing mid-range models in the Sears catalogues) by about 28%.

While in urban counties a modern refrigerator and stove might have indicated a

fairly modern home production, in a non insignificant number of less urban coun-

ties modern refrigerators were more common than modern bathrooms as electricity

arrived earlier than indoor plumbing and/or sewage piping. There were important

differences between the timing and speed of diffusion of electricity and of sewage

infrastructures. The latter is linked to expensive major public works that started

in the late 19th century and early 20th century, 14 and which expansion proceeded

slowly taking several decades to reach all dwellings. Costly major infrastructure

such as sewage piping therefore slowed the modernization of American households,

11 The design of kitchens also underwent considerable improvements in the early
part of the century (Frederick, 1919, set up a model kitchen, the Applecroft Home
Experiment Station). Architects of the Bauhaus schools and Frank Lloyd Wright in
the U.S. introduced the “L” and the “U” shaped kitchen. These features, and the
idea of a continuous counter as work surface, became popular for American kitchens
by 1930 (see Vanek, 1973).
12Data from 1950 show that most households in more urban counties used utility
gas rather than bottled gas, 59% versus 6.5% in less urban counties.
13 In the 1940 Sears catalogue, an electric stove with four elements and an oven sold
for $134.95 while a similar size gas range sold for $44.95.
14 See Scientific American, 1892 and other issues.
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particularly in less urban counties.

There is no study I know of, that examines how much time refrigerators saved

relatively to the old technology, the icebox. Ice boxes required frequent delivery of

ice, emptying of melted ice and supervision of the temperature; refrigerators also

allowed fewer trips to the grocery stores. 15 Bose, Bereano and Malloy (1984) instead

report important savings - 30 minutes a day - in using a gas versus a wood stove as

the latter required cutting or getting wood, cleaning the ashes and starting the stove.

There is some information about overall time spent on kitchen-related housework.

Bryant (1996) reports that the largest decline in time spent on household chores

between 1925 and 1968 was in the preparation of meals and cleanup, which went

from 2.93 to 2.02 hours a day. Total housework chores occupied 7.35 hours in 1925

and 6.31 in 1968, most of the savings were therefore in the preparation of meals and

cleanup.

2 Household Technology and Female Labor Participation Rates

2.1 Estimation

I use a simple model of home production as a benchmark (see section 6 of Greenwood

et al., 2005), with a separable log utility function in market and home produced

goods. Hours worked at home and durables are combined using a CES production

function to produce the home good. One can then use a linear approximation of the

first order conditions to derive a reduced form equation for women’s labor supply:

∆Nm,t+1 = θ1∆dt+1 + θ2∆φt+1wt+1 − θ3rt + εt+1, (1)

θ1 is a positive function of the CES elasticity of substitution between hours spent on

15 See Frederick (1919) and Lebergott (1993).
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home production and durable goods. 16 Nm,t is the average number of hours worked,

dt, the ratio of dwellings with modern appliances (durables), wt, the average salary

and φt the female-man earning gap. In presence of an integrated capital market

the county-level real interest rates is a constant. There is a large literature 17 that

estimates a log version of equation (1), but with θ1 = 0 .

A version of equation (1) is estimated and the results reported in Table 2. The

dependent variable is the change in female labor force participation rates between

1950 and 1940. 18 To describe home technology improvements I use four different

measures (one at the time): the change over decade in the ratio of dwellings with re-

frigerators (∆refrigerator), with a modern stove (∆stove), the change in the average

of the first two ratios (a measure of overall kitchen improvements) or the change in

the average of the first two ratios plus the ratio of dwellings with a bath or shower

inside the unit for exclusive use (∆home prod). I only report the results for the first,

second and last measure of home production improvements as the results are the

same when I use the measure of home production that captures overall kitchen im-

provements. Other included regressors are: the change in population (∆population),

the ratio of the white population to total population in 1940 (white 1940) and the

female labor force rate in 1940 (fem labor force 1940) to capture mean-reversion.

With no county-level information about female wages over the 1940 and 1950, I use

as measures of female wages and opportunities, the change over the decade in the

ratio of women, 25 years or older, with one or more years of college (∆education),

the ratio of women with one or more years of college education in 1940 (education

1940), the sales in the retail sectors (retail sales 1940), the number of manufacturing

establishment (man 1940), 19 the value of the crop in 1940 (crop value 1940) and

the degree of urban density in 1940 (urban 1940).

16 See the Appendix at the end of the paper for the relation between structural and
reduced form parameters.
17 See Card (1994), Altonji (1986), Alogoskoufis (1987), French (2004) and Domeij
and Flodén (2006).
18 The labor force includes persons 14 years or and over, who had a job or were
seeking one during a specified week.
19 The series for manufacturing value added has many missing values.
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Although there are no published county data on income by gender for 1940 or 1950,

there are micro-level data on female and male incomes for counties within State

Economic Areas (SEA). 20 There are 502 SEAs and 3098 counties. We know which

counties are in each SEA, but only have the average for the area. If these counties

share a relatively similar economic situation, the mean of female or male incomes

for the area can be taken as the mean for each individual county and their ratio, as

a measure of the gender gap (gap 1940 in the regressions).

As instruments I use the 1940 ratio of dwellings with refrigerators for ∆refrigerator

and with a modern stoves for ∆stove. For changes in the two indexes of modernity

in home production that I constructed (overall kitchen improvements and kitchen

improvements plus a bath or shower), I use as instruments their 1940 ratio. These

instruments capture the predictable increase in the adoption of household technol-

ogy (mostly due to an increase in affordability across all counties) and are strongly

correlated with their increased presence over the 40s. The hypothesis is that the

1940 level of home production modernity, a stock accumulated over many years,

had no direct effects on the change in female labor force participation rates over

the decade; its effects are through the changes in home technology it predicts. In

all cases I include a second instrument, urban density in 1930, to capture the link

between the presence of gas stoves, baths or showers and infrastructure (gas, water

and sewage) built earlier on because of exogenous historical factors. Again, the hy-

pothesis is that urban density in 1930 may have increased opportunities for women

early on in the century but had no direct effect on the change of female labor par-

ticipation rates during the 40s. Given the lagged nature of these instruments, the

finding of a positive effect can be interpreted as a test of whether home technology

caused higher female labor participation rates and not vice versa.

One concern is that the instrument may be correlated with an omitted economic

growth variable that should have been included in the regression. The question is

whether higher home technology in 1940 could have meant higher or lower growth

over the decade. In general, it is expected that a lower stock of home technology

20 See “Census of Population, 1950 [United States]: Public Use Microdata Sample”,
United States Department of Commerce Bureau of the Census, ICPSR 8251, 1999.
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in 1940 will lead to a faster accumulation during the 40s, however there is no clear

link between home technology in 1940 and economic growth over the next decade.

Wealthier counties accumulated home technologies earlier, but this did not neces-

sarily imply that they grew faster over the next decade. As well, since by 1940

almost all dwellings had electricity and 83% of the households had electrical lights,

the increased adoption of electric appliances such as the refrigerator and the elec-

tric stove, during the 40s, is not linked to important infrastructure investments

and county-level economic growth. In the data there is no strong positive relation

between changes in the economic growth and changes in the adoption of modern

appliances. In unreported regressions, I include as regressors the log of changes in

retail sales and/or male income over the decade as proxies for variables that capture

county-level economic growth and opportunities. These variables are non-significant

(except for the change in the log of retail sales in the sample grouping the more

urban counties) and in no case their inclusion affect the estimates of the impact of

home technologies on female labor participation rates.

Since the household revolution should have not significantly relieved men’s time

constraint, the finding of a significant positive relation would imply that the home

production regressors are capturing other economic factors that affected labor sup-

ply. As a consistency check I therefore rerun the same regressions as in Table 2 for

men (not reported). In all cases I find no positive effect of improvements in home

production on men’s labor participation rates.

2.2 Results

Figures 1 and 2 plot the change in women’s labor force between the two decades in

each county against the change in the adoption of refrigerators and modern stoves,

respectively, between the two decades. The figures don’t reveal a clear positive

relation between changes in female labor participation and the increased adoption of

modern appliances. Table 2 reports both OLS and 2SLS estimates, the Sargan test of

orthogonality, the first stage estimates of the excluded instruments, their t-statistics,

R2s and the F statistics for the joint hypothesis that the excluded instruments are
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significant (last line of the table). I also consider two subsamples: one that only

includes the more urban counties and one that only includes the less urban counties.

The instruments pass the Sargan test of orthogonality with fairly large p-values. The

F-statistics for the excluded instruments (and the Stock-Yogo statistics, which are

not reported) are very large and always reject the null of weak instruments (although

they are less large for the sample only including less urban counties). As expected,

a higher level of home technology in 1940 (or of urban density in 1930), predicts a

lower increase in the adoption of modern appliances over the next decade.

In all cases I cannot reject the null that modern appliances have no effects on female

labor force participation rates. This result holds no matter which measure of home

production improvements I use. Neither the 1940 earning gap, nor the change in

the gap between 1950 and 1940 (not reported) are significant. The most important

determinants of increases in female labor force participation rates are, the urban

density of the county and the previous decade measure of manufacturing activity,

retail sales or crop value. In addition, a significant determinant of female labor force

participation rates is their level of college education in 1940 and its change over the

decade. The results are also robust to non-reported specifications that use other

measures of education or include as regressors: male income, the change of the log

of male income, the change in the earning gap or the change of the log of retail sales.

It is to be noted that the R2 of the second stage regressions, particularly for the

“more urban” subsample, is quite high and the specification used explains a large

part of the variation in female labor participation rates.

More urban counties may have had sufficient substitutes to modern refrigeration

to make this innovation not decisive in changing female labor force decisions. For

less urban counties, the sharp increase in the adoption of modern refrigerators from

21 to 64% was potentially more important than the increase from 50 to 84% for

more urban counties as: 1) ice-boxes were less common in 1940 (18 versus 29% in

more urban counties) and stores not always close-by, 2) it was accompanied by an

equally important increase in the presence of modern stoves (particularly gas stoves),

which increased from 25 to 58%, almost matching the increase in the adoption of

refrigerators. The correlation between changes in refrigerators and changes in gas
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and electric stoves is .45 for more urban counties and .60 for less urban counties. In

less urban counties, therefore, home production in the kitchen improved importantly

over the decade as modern appliances arrived at the same time, while in more

urban counties their adoption was staggered and each individual innovation less

fundamental.

The non-significant impact of the important increase in the presence of modern

refrigerators and stoves in less urban counties could have been due to the fact that

a large ratio of dwellings still lacked important modern infrastructures. However,

I cannot reject the null of no effects even when I consider the broader index of

home production that also includes changes in the ratio of dwellings with a bath or

shower (∆home prod, in Table 2). This suggests that other factors such as limited

opportunity, child care or traditional educational choices, slowed the impact of these

important household transformations on female labor force participation rates.

Figure 3 plots female labor force participation rates against the ratio of dwellings

with modern refrigerators for 1940. There is a clear positive relation between women

labor force participation rates and modern appliances, which is not found for men’s

labor participation rates (see Figure 4). Data from 1940 show a strong correlation

between the economic activity (retail sales) of a county and the presence of modern

appliances or of a bath or shower. This is not surprising, since counties with higher

economic activity and incomes had invested more heavily in modern infrastructure

and more households could afford starting buying modern appliances during the 30s

when they were still a luxury. A positive correlation between modern appliances and

female labor participation rates could therefore simply be due to better employment

opportunities. It is possible that better services and home infrastructures in more

urban counties also helped women enter the labor market. However, since there are

no valid instruments for the level of home technology in 1940 that can separate these

two effects, I use the 1940 data only to assess the importance of ice boxes for female

labor participation rates. Their presence is not correlated with either male income

or other indicators of economic activity. The results of the estimations are reported

in Table 3. I use OLS with and without state fixed effects and also include the 1940

earning gap. The estimates indicate that this technology was important for working
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women in urban counties, but not in less urban counties where ice may have been

less available. The results are similar when I use as instruments for iceboxes the July

and January temperatures. 21 I also find that in all cases the gender gap is positive

and significant. This suggests that female labor demand plays an important role in

explaining cross-county differences in participation rates. When the same regressions

are estimated using male labor participation rates I find no significant effect of the

regressor ice-box on men’s participation rates (not reported).

3 Occupations

To understand the impact of modern appliances on female occupations I rerun the

same regressions for women working as domestics, professionals, operatives and in

clerical and sales occupations; together, in 1940, they cover 81% of total female

employment. Table 4 reports the number of women and men working in these oc-

cupations and total employment (second to last line). 22 Figures 5 to 8, plot the

change over the decade in the ratio of women working in the indicated occupation

to women 14 years old or older, against changes in the adoption of refrigerators.

Similar results are obtained when I plot them against the ratio of dwellings with

the other measures of home production improvements. Table 5 reports the 2SLS

estimates using the same instruments used in Table 2. The dependent variable is

the ratio of women working in that occupation over the number of women 14 years

old or over. In all cases, the null of no effect is not rejected when I rerun the same

regressions using data for men (not reported). For the regressor education, I use

the ratio of women 25 years or older who have 1 to 4 years of college education in

the regressions for professional occupations and the ratio of women with four years

of high school in the other regressions.

21 The F-statistics for the joint hypothesis that the two instruments are significant
is 34.03 for the whole sample, 27.5 for the sample only including the more urban
counties and non-significant for the sample only including the less urban counties.
In the estimations I include state fixed effects.
22Here “professional” occupations regroup three categories: professional (teachers,
trained nurses, lawyers...), semiprofessional (technichians, dancers,...) and propri-
etors and managers.
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Even if, over the decade, the presence of female domestics decreased by 32%, the

2SLS estimates do not indicate a significant impact of modern appliances on women

working as female domestics. Overall, therefore, it is unclear what determined the

important decline in female domestics. Better opportunities and higher education

may have shifted their labor supply towards jobs in the manufacturing sector or in

the expanding clerical and sales sector which usually required just completion of

high school.

To understand who lost the benefits of having domestic help, one can look at the

ratio of domestics to women working as professionals in 1940. In many less urban

counties, these two occupations employed a large ratio of women (see Figures 9 and

10). When all counties are included, the ratio is close to 1 (see Table 4); in less

modern counties this tended to be above 1 and in more modern counties, below 1.

Since professional women did not always need a full time domestic, 23 the ratio of

female domestics to men professionals may be more insightful. In 1940 this ratio was

2.7 (see Table 4); in 1950, 5.6 and for counties with more than 50% of the dwellings

with a bath or shower, the ratio was 7. These figures indicate that domestics were

mostly used by men and women working in professional occupations, and that their

decline affected them importantly. 24 This also suggests that for the majority of

women the increased presence of modern appliances did not replace work done by

domestics and led to a net improvement in their workload.

Even if the ratio of women employed in professional occupations to total employ-

ment did not increase (see Table 4), I cannot reject that the increased adoption

of modern appliances have helped more women enter these occupations. The same

result also holds when I use the average of the two appliances or I also include

changes in the adoption of baths or showers inside the unit. In spite of the decline

23Many were not married and may have required little domestic help; in 1940 only
43% professional and semiprofessional workers were either married, widowed or
divorced. However, only 18% of women employed as proprietors, managers were
single. See the Census of Population: 1940, Summary, Table 69.
24 Services like laundering and cleaning increased importantly: in 1950 they were
employing 46% more women and 40% more men than in 1940 (see Census of Pop-
ulation: 1950, Vol. II, Part I, United States Summary, Table 131).
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in domestics, more women could enter this profession as a result of the adoption of

modern appliances.

The fact that the ratio of women working as professionals to total employment did

not increase is not surprising since women working as professionals were mostly

teachers, nurses and social workers 25 and over the course of the decade women had

made no substantial changes to their educational choices. Fewer women than men

had four years or more of college education. Even fewer women graduated. In 1950,

the number of men graduating with a bachelor degree or a first professional degree

was three times the number of women graduating. 26 Goldin and Katz (2007), doc-

ument that in the first half of the century - and until a reversal in 1980 - the supply

of college workers exceeded the demand and the college wage premium declined. As

well, these professions were less child friendly than other occupations, as more years

of education implied entering the labor market just prior having children. 27

During the 40s, women’s employment in the clerical and sales sector increased by

78%. The 2SLS estimates reported in Table 5 however cannot reject the null that

modern appliances had no effect on the ratio of women working in the clerical and

sales sector. Relatively to professional women, women in clerical occupations could

start to work at a very young age, just after high school, leave the labor market to

raise children without losing human capital, and later re-enter when the children are

older. It is therefore an occupation where one could observe a direct and immediate

25 In 1920 there were 6 times more female teachers than there were male teachers
(see HSA, 1922, Table 75). In 1940, 41% were teachers, 18% trained nurses, 21%
proprietors and managers. (see Census of Population: 1950, Vol. II, Part I, United
States Summary, Table 125).
26 See the HSA, 1951, Table 149. For a discussion of the college gender gap, see
Goldin, Katz and Kuziemko (2006). In 1950, women graduating from college were
mostly in education (30%), in sociology, history, English and fine arts (20%), nursing
(3%), home economics (7.5%), see HSA, 1951, Table 149.
27 In addition, historical factors and social norms against hiring women with chil-
dren in professional occupations took time to change. In a 1931 survey conducted by
The National Education Association, 77% of the reporting cities did not hire mar-
ried women as teachers and 63% dismissed teachers upon marrying (see Baxandall,
Gordon and Reverby, 1995). See also Blau, Ferber and Winkler (2002) and Goldin
(1990).
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impact of the household revolution. 28

The results obtained here are consistent with previous work indicating that the

increase in the demand of clerical and sales workers, together with the increase in the

percentage of women who finished high school, have been important determinants of

the increased presence of women in the clerical sector in the early part of the century

(see Goldin, 1990). The positive role of increased high school attainments is also

visible in the results reported in Table 5. These occupations were better paid and

less hard than factory or farm work (see also Costa, 2000a). Goldin (2002) reports

that women occupied 20.2% of all clerical and sales jobs in 1900 and 40.4% in 1930.

This was before modern appliances became common. The important increase in

clerical and sales occupations may have been the result of a combination of factors:

a strong demand for clerical and sales jobs, the rapid expansion and development

of public-funded high schools across the country, from 1910 and 1940 (see Goldin

and Katz, 1999) as well as basic improvements in home production.

No significant effects were also found for the ratio of women working as operatives

and kindred sector. This, despite the fact that in 1950 fewer than 1/3 29 of women

working as operatives were single, and the household revolution could have brought

important benefits to them. The most important employers were the manufacturing

industries, with the highest percentage of women working in the textile and food

industry. The regressions however produced very low R2, with few variables signif-

icant, the most important being the number of manufacturing establishments and

the female-male earning gap.

Several factors may explain the limited impact of the introduction of modern appli-

ances. First, women had not made substantial changes in their educational choices.

The labor demand in these occupations may have plateaued and the later decade

28 In 1940, 58.9% of the clerical and sales workers were single, and almost half of
them were younger than 25 years old. Of the 32.1% that were married, the majority
did not have children under 10. (Census of Population: 1940, The Labor Force, Part
1: General Characteristics, Table 29). In addition, in the 1920s women in white-
collar occupations could remain employed after marriage until they had their first
child (see, Goldin, 2002, p. 12)
29 See the Census of Population: 1950, Vol. IV, Part I, Special Report, Table 8.
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have provided fewer opportunities for women seeking employment. Second, the sec-

ond World War altered family planning, labor decisions and also the production

of durables in a way that may have made home production efficiency gains a less

crucial factor in female labor market decisions. Females labor force increased sub-

stantially between 1942 and 1945; the question is whether these increases led to a

shift in the labor supply which persisted over time. Fernández, Fogli and Olivetti

(2004) find that the effects of the war were persistent and also affected the next

generation of women. Doepke, Hazan and Maoz (2007) argue that World War II

increased female labor demand and this lead to a persistent increase in labor supply

for that cohort of women, but decreased labor market participation for younger co-

horts. Goldin (1991), uses a special sample of 4350 women (the Palmer Survey) and

finds that a little more than half left the labor force before 1950. Acemoglu, Autor

and Lyle (2004) show that in states with greater war mobilization of men, women

worked more in 1950 than in 1940 (using weeks worked). I re-estimate the regres-

sions in Table 2 using the sample of low-mobilization states, 30 were presumably

the effects of the war were less important, and find again that I cannot reject the

null of no effects. Overall, there is a clear consensus that World War II shifted out

female labor supply and this may have increased labor supply for given home tech-

nology. Figures 11 and 12 plot the change in the adoption of refrigerators in states

with medium/high enlisting and low enlisting, respectively. These figures show that

there is a large variation in home technology changes over the 40s across counties,

within medium/high and low mobilization states. One could therefore expect that

even given a labor supply shift due to the war, in counties that adopted a lot of

new home technologies (mostly after the war) 31 women would have responded more

than in counties where the adoption was less important.

30 The fraction of men between 18 and 44 who were drafted or enlisted in the war.
The list of states with a medium, high or low ratio of men enlisted in the war comes
from Acemoglu, Autor and Lyle (2004). There are 16 low mobilization states, with
mobilization rates lower than 45%,15 states with mobilization rates between 45 and
49% and 16 states with mobilization rates above 49%.
31 The war also brought a drastic reduction in the production of durables between
1942 and 1944. In 1943 and 1944, Miller (1960) reports no sales of refrigerators.
Between 1946 and 1950, however, sales of refrigerators increased very rapidly: from
52.6 in 1946 to 77.5% in 1950 (in the Census, 80%).
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4 Conclusions

This paper examines empirically how changes in household production technology

affected female labor force participation rates using 1940 and 1950 US county-level

Census data. When examining the impact of the household technology improve-

ments over the 40s, it finds 1) that the dramatic increase in the presence of modern

refrigerators and/or stoves had no significant positive effects on female participa-

tion rates; 2) that female working as professionals were the only group of women

positively impacted by the increased presence of modern appliances.

This does not mean that there were not broader and important effects over the

following decades. The empirical evidence can be viewed to suggest a more complex

transitional period during which women had to rethink both family and educational

choices. The 1940 sample provides some evidence that before the massive adoption

of refrigerators, old technologies like iceboxes, had an important role in allowing

women to work in urban counties where ice delivery was feasible.
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Table 1 32 Sample Characteristics of US Counties in 1940 and 1950 (mean values)

All Counties More Urban Less Urban High Urban South w/o South

number of counties 3086 1264 1822 496 1405 1681

1940 1950 1940 1950 1940 1950 1940 1950 1940 1950 1940 1950

female labor part. rate .2530 .2880 .2746 .3059 .1684 .2097 .294 .320 .2403 .2695 .2577 .2957

running water .74 - .85 - .33 - .93 - .47 - .85 -

baths .59 .72 .69 .79 .22 .43 .77 .84 .33 .52 .69 .80

electrical lights .83 - .92 - .48 - .98 - .56 - .94 -

radio 1930 .40 - .46 - .21 - .50 - .16 - .50 -

radio 1940 .83 - .88 - .62 - .92 - .61 - .91 -

iceboxes .27 .11 .29 .10 .18 .13 .31 .10 .27 .18 .27 .07

refrigerators .44 .80 .50 .84 .21 .64 .54 .86 .30 .67 .50 .85

modern stoves .63 .81 .76 .88 .25 .58 .84 .91 .43 .67 .73 .89

gas stoves .48 .59 .58 .66 .10 .31 .68 .71 .27 .44 .56 .66

total population (mil) 132 151 102 120 30.5 30.9 7.56 9.1 41.7 47.2 90.5 104

32These are averages for the group of counties under each heading. Modern stoves
are gas, electrical or liquid fuel. See also the Appendix at the end of the paper. 1950
gas stoves include both bottled gas and utility gas; for 1940 the Census does not
distinguish between bottled and utility gas. In this table baths/showers are ratios
with respect to total occupied dwellings.
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Table 2 Change in Female Participation Rates 1950-1940 33

All Less Urban More Urban

OLS 2SLS OLS 2SLS OLS 2SLS 2SLS 2SLS

∆ refrigerator .0036 -.077 - - - - .134 - - -.062 - -

(.44) (-2.97) - - - - (-1.87) - - (-2.98) - -

∆ stove - - -.057 -1.02 - - - -.73 - - -1.6 -

- - (-.12) (-1.17) - - - (-.37) - - (-1.99) -

∆ home prod - - - - .0094 -.042 - - -.1 - - -.036

- - - - (.94) (-1.74) - - (-1.27) - - (-1.75)

∆ population .01 .0067 .012 .012 .0126 .0123 .015 .021 .023 -.001 .004 .0047

(3.74) (2.13) (4.12) (4.15) (4.20) (4.06) (3.22) (4.43) (4.28) (-.41) (1.2) (1.36)

white 1940 -.0046 .018 .0017 .0014 .00136 .006 .021 -.014 -.001 .04 .026 .029

(-.79) ( 2) (.3) (.25) (.02) (.97) (.93) (-1.73) (-.06) (4.2) (3.11) (3.4)

fem labor force 1940 -.33 -.33 -.324 -.326 -.327 -.33 -.384 -.38 -.39 -.28 -.28 -.28

(-21.78) (-21.5) (-21) (-21.1) (-21.2) (-21.2) (-14.9) (-14.5) (-14.5) (-16.42) (-15.8) (-15.9)

urban 1940 .02 .016 .019 .017 .022 .017 .047 .037 .035 .0156 .014 .016

(5.02) (3.97) (4.71) (4.1) (5.4) (3.56) (3.88) (3.24) (3.01) (2.53) (2.1) (2.3)

∆ education .119 .063 .152 .154 .15 .16 .15 .13 .17 .183 .17 .16

(3.64) (3.1) (4.36) (4.43) (4.29) (4.58) (2.75) (2.55) (2.9) (4.21) .(3.9) (3.75)

education 1940 .072 .085 .073 .074 .068 .072 .102 .095 .089 .083 .099 .1

(3.58) (3.83) .(3.45) (3.49) (3.17) (3.34) (2.98) (2.55) (2.3) (3.65) (4.23) (4.3)

retail sales 1940 .09 .0848 .075 .077 .068 .077 .092 .09 .117 .0046 .022 -.0056

(4.17) (3.83) (3.1) (3.18) (2.77) (3.09) (3.04) (2.64) (2.93) (.12) (.62) (-.15)

man 1940 .134 .143 .143 .144 .144 .147 .126 .13 .13 .197 .18 .19

(12.6) (12.78) (12.63) (12.69) (12.69) (12.8) (8.49) (8.66) (8.63) (10.1) (9.74) (9.7)

crop value 1940 .0316 .056 .037 .039 .038 .047 .077 .033 .031 .051 .04 .043

(4.14) (5.21) (4.94) (5.07) (4.8) (5.31) (2.35 (2.33) (2.33) (5.85) (4.86) (5.2)

gap 1940 1.68 1.03 1.17 1.12 1.22 .91 .49 1 .33 1.31 -.036 1.4

(2.65) (1.53) (1.8) (1.78) (1.87) (1.36) (.45) (1.1) (.33) (1.49) (-.15) (1.6)

south dummy -.6 -.697 -.46 -.498 -.46 -.5 -1.06 -.68 -.79 -.2 1.57 -.22

(-3.48) (-3.93) (-2.61) (-2.78) (-2.64) (-2.85) (-3.63) (-2.33) (-2.6) (-.96) (1.77) (-1.03)

R2 .308 .286 .328 .33 .33 .325 .19 .28 .25 .45 .64 ..46

observations 2946 2946 2651 2651 2635 2635 1707 1481 1477 1239 1170 1158

Sargan p-values - .953 - .92 - .86 .574 .4 .45 .555 .56 .497

First Stages Estimates - - - - - - - - - - - -

R2 - .52 - .44 - .466 .52 .28 .28 .64 .457 .65

refrigerator 1940 - -.29 - - - - -.17 - - -.38 - -

- (-18.46) - - - - (-7.16) - - (-22.6) - -

stove 1940 - - - -.38 - - - -.278 - - -.46 -

- - - (-33.3) - - - (-15.6) - - (-36.3) -

home prod 1940 - - - - - -.26 - - -.127 - - -.35

- - - - - (-22.23) - - (-7.1) - - (-27.4)

urban 1930 - - - -.001 - -.056 -.04 -.002 -.098 .029 -.0000 -.012

- - - (-2.68) - (-3.35) (-.93) (-2.46) (-2.83) (1.63) (-.04) (-.81)

F excl instr - 171.37 - 571.2 - 269.4 26.87 127.4 31.63 255.4 658.8 382.3

33 t-statistics are below the estimates, in parenthesis.
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Table 3 Female Labor Participation Rates 1940

OLS

All Less Urban More Urban All Less Urban More Urban

State Fixed Eff. X X X

ice 1940 .045 .01 .075 .039 .014 .033

(6.63) (1.26) (6.94) (5.53) (1.61) (3.12)

population 1940 1.74 34.7 .34 1.26 17.6 .44

(2.26) (3.49) (42) (1.88) (1.8) (.68)

white 1940 -.2 -.18 -.27 -.139 -.134 -.17

(-36.6) (-30.41) (-24.2) (-23.8) (-21.3) (-14.03)

urban 1940 .095 .068 .11 .092 .077 .129

(20.6) (5.54) (11.7) (22.1) (15.64) (15.64)

education 1940 .16 .296 .056 .23 .297 .182

(6.58) (9.1) (1.5) (9.2) (8.32) (5.18)

retail sales 1940 .27 .19 .35 .33 .238 .336

(10.36) (6.7) (6.37) (13.14) (8.2) (6.74)

man 1940 .09 .057 .25 .022 .078 .142

(6.93) (4.13) (8.93) (1.69) (.55) (5.3)

crop value 1940 -.085 -.078 -.054 -.068 -.075 -.018

(-9.39) (-6.23) (-4.1) (-8) (-6.11) (-1.6)

gap 1940 3.98 1.9 8.55 2.39 1.98 4.7

(5.13) (2.22) (6) (3.32) (2.42) (3.79)

south -.21 -.5 .22 - - -

(-1.02) (-.86) (.65) - - -

R2 .62 .5 .62 .73 .624 .77

observations 2931 1701 1230 2931 1701 1230
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Table 4 34Occupations: Totals (millions)

All Counties Less Urban South

females males females males females males

1940 1950 % 1940 1950 % 1940 1950 % 1940 1950 % 1940 1950 % 1940 1950 %

professionals 1.89 2.59 +38% 5.22 7.34 +40% .304 .378 +24% .736 .916 +24% .468 .690 +47% 1.22 1.78 +46%

clericals/sales 3.1 5.53 +79% 4.37 5.22 +19% .233 .516 +121% .368 .522 +42% .593 1.26 +113% .923 1.23 +33%

operatives 2.0 3.01 +46% 6.23 8.14 +31% .171 .325 +90% .851 1.26 +48% .487 .733 +50% 1.52 2.17 +43%

service 1.27 1.99 +57% 2.22 2.38 +3% .140 .251 +79% .215 .223 -3.7% .304 .534 +76% .531 .554 +4%

domestics 1.94 1.31 -32% .144 .072 -100% .363 .237 -35% .243 .109 -55% .831 .614 -35% .074 .027 -63%

farmers .151 .116 -23% 4.20 4.99 +19% .089 .061 -31% 2.88 2.40 -16% .095 .061 -56% 2.47 1.95 -27%

employed 11 15.5 +41% 33.8 40.2 +19% 1.54 2.12 +38% 7.74 8.06 +4.1% 3.13 4.3 +37% 10.3 11.7 +14%

≥ 25 yrs 50 56.6 +13% 50.0 54.9 +10% 10.5 10.6 .95% 11.11 10.9 -1.9% 14.9 16.7 +12% 14.7 16.2 +10%

34The last line shows the total number of women or men of age 25 or more.
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Table 5 Change in Female Employment (as a % of female 14 years or older)

Occupations => Professional Clerical Operatives Domestics

2SLS 2SLS 2SLS 2SLS

∆ refrigerator .0179 - - -.026 - - -.03 - - -.006 - -

(3.96) - - (-4.3) - - (-2.77) - - (-1.36) - -

∆ stove - .77 - - -.49 - - -1 - - .05 -

- (5.83) - - (-2.25) - - (-2.19) - - (.33) -

∆ home prod - - .017 - - -.011 - - -.032 - - .0005

- - (4.76) - - (-1.77) - - (-3.15) - - (.11)

∆ population .0001 -.00004 .0001 .01 .01 .012 -.008 -.0057 -.002 -.002 -.0028 -.0017

(.25) (-.08) (.27) (12.9) (17.5) (16.7) (-3.78) (-3.04) (-1.69) (-3.55) (-3.44) (-3)

white 1940 -.009 -.0046 -.0067 .007 .001 .0022 .015 .007 .01 -.028 -.028 -.028

(-6.22) (-6.39) (-7.64) (3.8) (.62) (1.61) (3.14) (1.79) (4.09) (-15.4) (-26.39) (-22.2)

employment 1940 35 -.367 -.367 -.37 .069 .09 .071 -.115 -.119 -.07 -.5 -.51 -.51

(-22.6) (-24.9) (-24.4) (3.99) (5.27) (3.53) (-9.1) (-9.2) (-6.69) (-55.5) (-57.6) (-56)

urban 1940 .0007 .0023 .003 .0032 .003 .0042 .009 .008 .007 -.0012 -.0011 -.0011

(1.12) (3.78) (4.12) (3.08) (3.1) (3.72) (2.63) (2.2) (3.45) (-1.64) (-1.46) (-1.18)

∆ education .044 .092 .064 .039 .028 .0299 .011 .002 .0028 -.008 -.015 -.014

(7.32) (11.14) (11.5) (6.7) (5.7) (5.53) (.69) (.15) (.28) (-.1.8) (-3.74) (-3.41)

education 1940 .067 .064 .063 .032 .022 .023 -.033 -.034 -.018 .012 .007 .007

(15.32) (16.1) (15.4) (6.9) (4.6) (4.75) (-2.6) (-2.62) (-2.08) (3.28) (2.11) (2.09)

retail sales 1940 .023 .019 .017 .051 .055 .057 -.123 -.105 -.068 .011 .0183 .017

(6.07) (5.1) (4.44) (9.8) (9.6) (9.43) (-5.73) (-5.2) (-6.03) (2.69) (3.98) (3.61)

man 1940 .0017 .0007 .006 .0022 -.002 -.0015 .1 .093 .073 .0094 .0094 .0095

(.89) (.41) (.33) (.84) (-.78) (-.56) (9.2) (8.76) (13.76) (4.36) (4.38) (4.38)

crop value 1940 -.0217 -.016 -.018 .007 .0023 .0022 .012 .078 .021 .0028 .0006 .0008

(-11.4) (-13.5) (-12.6) (2.9) (.5) (1.06) (2.54) (1.66) (5.19) (1.39) (.4) (.46)

gap 1940 .08 -.029 .06 -.36 -.22 -.297 .42 .425 .927 .44 .26 .254

(.71) (-.3) (.58) (-2.27) (-1.46) (-1.86) (.81) (.82) (2.96) (3.88) (2.03) (1.98)

south .076 .1 .088 .36 .32 .33 -.15 -.2 .159 .22 .24 .24

(2.4) (3.64) (3.07) (7.56) (6.7) (6.88) (-1.13) (-1.45) (1.7) (5.59) (5.99) (6.05)

R2 .157 .31 .276 .46 .497 .484 .1 .13 .08 .6 .63 .626

observations 2946 2651 2635 2946 2651 2635 1239 1170 2635 2946 2946 2635

Sargan p-values .935 .49 .28 .376 .63 .61 .195 .24 .133 .013 .09 .086

First Stage Estimates

R2 .93 .469 .469 .46 .425 .497 .597 .64 .497 .55 .42 .5

refrigerator 1940 -.28 - - -.32 - - -.42 - - -.31 - -

(-18.3) - - (-19.6) - - (-25.5) - - (-20.5) - -

stove 1940 - -.38 - - -.38 - - -.46 - - -.39 -

- (-33.8) - - (-31.9) - - (-36.9) - - (-33.7) -

home prod 1940 - - -.26 - - -.269 - - -.297 - - -.285

- - (-22.5) - - (-21.1) - - (-24.8) - - (-24.1)

urban 1930 .011 -.001 -.057 -.001 -.001 -.06 .01 -.000 -.07 -.0005 -.0009 -.066

(.6) (-2.9) (-3.47) (-.08) (-2.86) (-3.78) (.61) (-.08) (-4.44) (-.02) (-3.1) (-4.14)

F excl instr 169.2 589.2 277.7 193.6 520.9 242 324.9 683.2 340.3 212.3 586.3 319.9

35 Professionals or clerical/sales or operatives or domestics.
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5.1 Appendix: Data sources

All data used in the tables, figures and regressions come from 1930, 1940 and 1950
Census volumes or the IPUMS micro-level data on female and male incomes. Most
series have been downloaded from the Haines data bank. The only exceptions (beside
the IPUMS 1940 and 1950 microdata) are the series: “bath or shower” for 1950,
“icebox” for 1940 and 1950 and stoves (gas, electric and oil fueled) for 1940 and
1950. These series were not available in the Haines data bank and come directly
from the Census 1940 and 1950 pdf files. The Haines series for refrigerators in 1950
had a “zero” entry for 39 counties (in different states) but the information was
available from the pdf files and was added to the series. Also the data for baths or
showers in Haines had a wrong entry for one county (relatively to the pdf files) and
that was corrected. For the changes in bath or showers, I excluded negative changes
from the estimates (15 counties).

Unless specified, series describing housing conditions are percentages with respect
to the total number of dwellings in a county. For refrigerators and stoves I use the
ratio to dwellings reporting either a refrigerator, a iceboxe, other methods or none.
Data on refrigerators, iceboxes, electrical lights, radios and stoves are based on a
20-percent sample. For baths or showers, the information is based on the full sample.

Urban density, population see Census of Population: 1940, Vol. I, Table 3. In the
paper, “More Urban” are counties with 25% or more of the population living in
urban areas, “Less Urban”, with less than 25% living in urban areas and “High
Urban”, with 50% or more living in urban areas. An urban county is made of cities
and other incorporated places having 2,500 inhabitants or more. See Census of
Population: 1940, United States Summary.

Occupations and labor force, see Census of Population: 1940, Vol. 2, Table 23 and
Census of Population: 1950, Vol. II, Table 43.

Education, see Census of Population: 1940, Vol 2, Table 21 and Census of Population:
1950, Vol. II, Table 43.

Total population 1930 and 1940 and the percentage of white population in 1940 see
Census of Population: 1940, Vol. 2, Table 23.

Retail establishments (number of stores) and total sales, see Census of Business:
1940, Vol. I: Retail Trade Part III, Table 16.

Manufacturing establishments, see Census Manufacturers: 1939, Vol. III, Table 1.

Refrigerators, radio, reporting dwellings, occupied dwellings and total dwellings, see
Census of Housing: 1940, Vol. II, Table 23 and Census of Housing: 1950, Vol. I, Table

25 years or older who have 4 years of high school. “Employment 1940” is the ratio
of women, 14 and older, employed as professionals or clerical/sales or operatives or
domestics in the four sets of regressions, respectively.
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27. In the paper: “electrical lights”, is the percentage of reporting dwellings with
electrical lights; “radio 1930”, the percentage of families reporting a radio in 1930
over total dwellings in 1930; “radio 1940”, the percentage of dwellings reporting a
radio in 1940;

Iceboxes, see Census of Housing: 1940, Vol. II, Table 23 and Census of Housing: 1950,
Vol. I, Table 27. In the paper: “icebox” is the percentage of reporting dwellings with
a icebox;

Stoves (gas, fuel, electrical), see Census of Housing: 1940, Vol. II, Table 23 and
Census of Housing: 1950, Vol. I, Table 27.

Bath or shower and the presence of running water, see Census of Housing: 1940, Vol.
II, Table 22 and Census of Housing: 1950, Vol. I, Table 27. In the paper: “water”,
is the percentage of dwellings with running water in the unit; “bath/shower” is the
percentage of dwellings with a bath or shower for exclusive use and inside the unit.

South, The census divides the US into 9 regions, the South comprises regions 5, 6
and 7. The column “w/o South” includes all other regions.

Earning gap: the ratio between average female income and average male income.
There are no published county data on income by gender for 1940 or 1950. I use
IPUMS micro-level data on female and male incomes for counties (incwage 36 — total
pre-tax wage and salary income) within the same State Economic Area (SEA). There
are 502 SEAs and 3098 counties. See “Census of Population, 1950 [United States]:
Public Use Microdata Sample”, United States Department of Commerce Bureau of
the Census, ICPSR 8251, 1999 (with the SEA-county codes). I average the wage
and salary income of everyone with net positive income living in each SEA. 37

The 1930 micro-data file provides the link between each SEA code and each FIPS
code from the ICPSR Haines data. The ICPSR fips code is calculated as follows:
statefip*1000+county/100. 1930 is the last year where a county-level geographical
variable is provided in the micro-data (see, Ruggles S., Sobek M., Alexander T.,
Fitch C.A., Goeken R., Hall P.K., King M., and Ronnander C., 2008)

36 http://usa.ipums.org/usa-action/variableDescription.do?mnemonic=INCWAGE
37We took account only of people with income>0. It should be noted that the data
are top-censored, with a top at $5001 in 1940 and $10000 in 1950
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5.2 Model and reduced form parameters

Households maximize:

∞X
i=0

βi[µ ln(cmt+i) + ν ln(cht+i) + (1− µ− ν) ln(1− nmt+i − nht+i)],

where cmt and cht are the household consumptions, respectively, of the market
and the home good while nmt and nht are the hours women spend producing, re-
spectively, the market and the home good. Home goods are produced by women
combining durables, dt, with time, nht.:

cht =
h
ηdζt + (1− η)nζht

i1/ζ
,

with ζ < 1. 1/(1 − ζ) is the elasticity of substitution between durables and hours
spent on home production. To simplify, it is assumed that durables have a 100%
depreciation rate. The same model with full depreciation is used by Greenwood et
al. (2005) to examine the impact of a decline in the price of durables on female labor
force participation. They show that the results are similar to the ones obtained with
an OLG model without full depreciation. The household budget constraint is:

at+1 = (1 + rt)(at + nwt + φtnmtwt − cmt − qtdt),

where at denotes the household’s market assets, n is the (fixed) numbers of hours
worked by the husband, wt is the real wage, φt is the efficiency of the wife relative
to the husband, and rt is the return to capital. qt is the rental price for durable
goods.

The first order conditions with respect to cmt, dt, nht, at and nmt are:

cmt : µ/cmt = γt,

dt : ν
h
ηdζt + (1− η)nζht

i−1
ηdζ−1t = γtqt,

nht : ν
h
ηdζt + (1− η)nζht

i−1
(1− η)nζ−1ht = (1−ν−µ)

1−nmt−nht ,

at : γt = β(1 + rt)Etγt+1,

nmt :
(1−ν−µ)
1−nmt−nht = γtφtwt.

The first order condition with respect to hours spent on home production is lin-
earized by taking a first-order Taylor expansion around the initial steady state.
This can then be used to write (all variables are now linearized around the initial
steady state):

∆Nm,t+1 = θ1∆dt+1 + θ2∆φt+1wt+1 − θ3rt + εt+1, (2)

where:
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θ0 =
(1−ν−µ)

(1−nmt−nht)2 (1− ϕ2), θ1 =
ϕ1
1−ϕ1

, θ2 =
γ0
θ0
, θ3 =

φ0w0
θ0

and θ4 = βγ0θ3.

ϕ1 = (1 − η)nζ−1h0 ν
h
ηdζ0 + (1− η)nζh0

i−2
ηζdζ−10 /ϕ0, ϕ2 = (1 − ν − µ)(1 − nm0 −

nh0)
−2/ϕ3 and ϕ0 = (1−ν−µ)(1−nm0−nh0)−2+ν

h
ηdζ0 + (1− η)nζh0

i−2
(1−

η)2ζnζ−1h0 − ν
h
ηdζ0 + (1− η)nζh0

i−1
(1− η)(ζ − 1)nζ−2h0 .
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Figure 1
Female Labor Force 1950-1940

Figure 2
Female Labor Force 1950-1940

Figure 3
Female Labor Force 1940

Figure 4
Male Labor Force 1940
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Figure 5
Female Domestics

1950-1940 (ratio to fem. 14 over)

Figure 6
Female Professionals

1950-1940 (ratio to fem. 14 over)

Figure 7
Female Clerical & Sales

1950-1940 (ratio to fem. 14 over)

Figure 8
Female Operatives

1950-1940 (ratio to fem. 14 over)
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Figure 9
Female Domestics 1940
(ratio to fem. employment)

Figure 10
Female Professionals 1940

(ratio to fem. employment)

Figure 11
Change in Refrigerators 1950-1940

Figure 12
Change in Refrigerators 1950-1940
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