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Introduction

In Western societies, the second half of the twentieth century is a period
characterized by rapidly increasing levels of female labour force participa-
tion (Alwin, Braun, & Scott, 1992; Goldin, 1983; Oppenheimer, 1994; Smits,
Ultee, & Lammers, 1996). New research questions on why women increas-
ingly participated in the labour force and what consequences this would have
for the (individual members of the) family have been topic of research ever
since (e.g. Parsons, 1949; Becker, 1981; Oppenheimer, 1977; Parsons, 1954;
Verbakel & de Graaf, 2008).

The “phenomenon” of female labour force participation is however not
restricted to the second half of the twentieth century. Rates of female labour
force participation at the end of the nineteenth century exceeded those of
the early twentieth century (add refs). While many historical studies ad-
dress the topic of female labour force participation relatively few pursue
to test theoretical arguments that explain changes in female labour force
participation (although there are exceptions, (e.g. Burnett, 2008; Goldin,
1983).

There are at least two reasons that explain the lack of historical studies
testing hypotheses about female labour force participation. First, for a
long time, proper data to test contemporary hypotheses on female labour
force participation have not been available for historical periods. Many
contemporary hypotheses require individual level data in order to be tested.
While there are many historical datasets comprising of individual level data,
usually these data sets are most often limited to a small region or period
in time or a specific part of the population. Historical datasets covering
larger periods of time and more extensive geographical regions often consist
of aggregated data which are less suited to test individual level outcomes. A
second complication in studying female labour force participation has been
the lack of occupational information in historical sources as well as the lack
of a comparable measure of occupational stratification that is satisfactory
to historians (see Zijdeman, 2010).

Benefitting from recent developments in data digitization as well as ad-
vances in methods of historical occupational stratification this paper aims
to test contemporary hypothesis on female labour force participation using
individual level census data. While the number of countries for which such
large scale individual level data is available is expanding, I choose to use
the available census data for the United States (US) between 1860 and 2010
and raise the following questions:

1. To what extent is there regional and temporal variation in
female labour force participation of married women in the US
between 1860 and 2010?

2. How can regional and temporal variation in female labour
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force participation of married women be explained?

With this paper I aim to contribute to the existing literature in a num-
ber of ways. First by testing existing hypotheses on nineteenth century
data we are able to test the universality of contemporary hypotheses on
female labour force participation. I will test two hypotheses, the within-
family-competition hypotheses (Parsons, 1949; Smits et al., 1996) and the
among-families-competition hypothesis (Oppenheimer, 1977; Smits et al.,
1996), which have conflicting expectations on the influence of husband’s oc-
cupational status on the likelihood of women to participate in the labour
force.

Furthermore, I will also derive new implications from these hypotheses
and test on the one hand whether constraints such as a low status hus-
band and high levels of care needed in the household prevent women from
participation in the labour force. On the other hand we test whether oppor-
tunities, in terms of a favourable labour markets enhance women’s labour
force participation.

Another addition to the literature is the use of census data. While in
previous research marriage records are used to study female labour force
participation in the past (e.g. Bras, 2004), there are several advantages of
using census data over and above marriage record data. Several studies show
that there are substantial differences between women of different ages in
rates of female labour force participation (Goldin, 1983; Joshi et al., 1985),
underlining the importance of studying women of all age groups. Census
data encompass women of all ages and hence encompass women at different
stages in the life cycle. Census data are thus, unlike marriage records, not
restricted to specific age groups (most often young women) or specific social
groups (e.g. widows remarrying).

Another advantage of census data over marriage data concerns the reg-
istration of the occupation. Some researchers claim that the bride’s occupa-
tion registered at marriage is often discontinued some time after marriage
(refs). Since census data encompass women at different stages in the life
course, they are not subject to such censoring. Hence, census data should
provide a more generalizable account of female labour force participation in
the nineteenth century.

Earlier research on the US shows increasing rates of female labour force
participation of married women at the turn of the nineteenth and twentieth
century. Goldin (1986, 1994) shows that female labour force participation
rates for (married) women rose increasingly between 1890 and 1980 and that
these figure support Durand’s (Durand, 1975) hypothesis of U-shaped func-
tion between a country’s level of economic development and female labour
force participation rates. The U-shape would be the result of the decline
in production at the farm and at home, later on followed by an increase
in more centralised market production. Based on corrected figures of the
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census data, Goldin (1994) believes that the bottom of the U-curve lay at
some point during the 1920’s.

Theory and hypotheses

Husband’s socioeconomic status and female labour force par-
ticipation

In the second half of the twentieth century, researchers have offered several
answers to the question of why non-single women are (not) participating in
the labour force. According to (Parsons, 1949, 1954), women will refrain
from pursuing an occupation since this will compromise marital stability.
Occupations are the main source of socioeconomic status and Parsons ar-
gues that if both spouses are active in the labour force, this will lead to
disruptive rivalry between the spouses (also see Oppenheimer, 1977). As a
result, women will avoid entering the labour market or at least avoiding occu-
pations that have a serious impact on the family’s socioeconomic status. In
the literature this hypothesis has been coined the within-family-competition
hypothesis, since it deals with status competition between spouses (Smits,
Ultee, & Lammers, 1996).

Since this paper focuses on female labour force participation and not on
the association between husband’s and wife’s occupational status we will test
an alternative derivation of the within-family-competition hypothesis. If, in
order to avoid disruptive competition, a wife is not to match or supersede
the occupational status of her husband, then the wife of a higher ranked
husband has more occupational opportunities than the wife of a lower ranked
husband. For wives of higher ranked husbands are able to participate in
the labour force in occupations that provide lower or mediocre levels of
occupational status, whereas wives of lower ranked husbands cannot even
pursue lower ranked occupations without becoming her husband’s rival in
terms of socioeconomic status. In line with the within-family-competition
hypothesis we therefore argue that:

Hypothesis 1 The higher a husband’s occupational status, the higher the
probability of a wife participating in the labour force.

Oppenheimer (1977) maintains that consistency in status is important to
family solidarity, but provides an alternative explanation for female labour
force participation of non-single women. Families would not so much be
concerned with maintaining status positions within the family as with main-
taining the status position of the family relative to those of other families
(Oppenheimer, 1977, 389-390). Oppenheimer reasons that families in which
husband and wife have similar occupational status levels are better able to
maintain or even enhance their status position than families in which just
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one of the spouses works. Dual-earner families are better able to cope with
economic hardship since the risk of loss of income is divided over partners.
But also in economic prosperous times, dual earner families are able to ac-
quire more resources than single earner families, enhancing the dual-earner
family’s status position relative to that of the single-earner family.

In addition to the arguments on the relative advantage of dual-earner
families, Oppenheimer underlines, just as Parsons, the status compatibility
between husband and wife. However, lack of status compatibility between
husband and wife would not so much be important because it would dis-
rupt the family structure, but because “highly divergent statuses would [...]
threaten the status position of the family as a whole as well as the statuses
of individual members of the family” (Oppenheimer, 1977, 390). This ar-
gument is one-sided since it only applies to the situation in which the wife
has a lower status than the husband and not vice versa. The reason is that
Oppenheimer assumes that unlike for men, for women it is socially accept-
able to quit work when husbands have a much higher status and women
are therewith able to avoid divergent statuses that reflect poorly on the
family. This means that the higher a husband’s status the higher a wife’s
occupational status must be to enhance the family’s socioeconomic position
(Oppenheimer, 1977). Since we assume the number of higher status occu-
pations available to women in the nineteenth century to be smaller than the
number lower status occupations we expect that:

Hypothesis 2 The higher a husband’s occupational status, the lower the
probability of a wife participating in the labour force.

In line with Smits et al. (1996) we shall refer to this hypothesis as the
among-families-competition hypothesis, since this hypothesis focuses on com-
petition for status among families.

Choice constraints, opportunities and female labour force par-
ticipation

An important assumption for both the within-families-competition hypoth-
esis and the among-families-competition hypothesis is that women have an
option to choose whether they want to work or not. However families at the
lower levels of the occupational structure may not have this option and both
spouses need to work in order to meet a minimum subsistence constraint
(see Galor & Moav, 2002; Galor & Weil, 2000). Furthermore, low status
jobs signal uncertainty about wether the husband will be able to provide in
the future as well as to the type of life he will lead (Kalmijn & Luijkx, 2005;
Oppenheimer, 1988). To illustrate the latter, several historical accounts in-
dicate that men of lower status positions would drink their wages, rather
than use it to meet family demands (xxx refs). From the above it follows
that wives of lower social status husbands are more likely to work. However,
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if they do, they are likely to match their husbands’ low occupational status.
This implication goes against the within-families-competition hypothesis,
while it is in line with the among-families-competition hypothesis.

Hypothesis 3 The probability of a wife participating in the labour force
is larger for wives whose husbands have a low occupational
status.

Women’s choice to work is also determined by the opportunities to work.
The breadwinner hypothesis states that in order to maximize household util-
ity one of the leading members of the household will specialize in generating
income, while the other will specialize in the production of goods for home
consumption. While these expectations are clearly gender neutral, there are
a number of arguments making it more likely that a man will specialize in
generating income, while a woman will specialize in the production of goods
at home. For one, men tend to be older at marriage, implying that, every-
thing else being equal, they have more experience on the labour market than
their future wife. Therefore, they will earn more than their female counter
part.

Another reason to expect why men are more likely to work than women is
due to differences between men and women in training and schooling. Before
and during the onset of educational expansion men received more education
than women, enhancing men’s skills and productiveness on the labour mar-
ket relative to those of women. And even when the gender gap in schools
decreased men were taught skills that were of use on the labour market,
while many women were taught skills that were effective for the production
of goods at home. As a result, demands by the family may restrict the wife
in choosing an occupation that matches the status level of her spouse. For
example, grandparents, parents and children in the household require care
and the more persons their are the more care is needed restricting the wife
in her possibilities to work. In addition younger children require more care
than older children. We therefore expect that:

Hypothesis 4 The probability of a wife participating in the labour force
is smaller, the larger the number of persons present in the
household.

Hypothesis 5 The probability of a wife participating in the labour force is
smaller, the younger the children present in the household.

Apart from influences at the individual level, differences in regional con-
text may also affect female labour force participation. For example, ac-
cording to the strength hypothesis (Burnett, 2008) pre-industrial labour
provided a better match for the male physique, making it more likely for
men to specialize in income. With the onset of industrialization the labour
market changed along with the type of occupations available. With mass
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production the need for repetitive light weight work grew, as well as the
need for registration and other services. This not only increased the de-
mand for labour, but the new occupations were more suitable to the female
physique as well (Burnett, 2008). We argue that especially in regions that
are urbanized the supply of these new occupations must have been large.
In such regions there are thus less constraints for women to work regarding
their physique, leading to the expectation that:

Hypothesis 6 The probability of a wife participating in the labour force
is larger in regions and periods with more urbanization

Another important argument for the labour force participation of women
first to be level and then to increase is related to the access that women have
to education. During the 19th century boys are more likely to go to school
than girls, but in the course of the twentieth century this difference disap-
pears. However, as Goldin (1994) argues, this difference matters especially
at higher educational tracks, as these provide access to white collar jobs,
that are more prestigious and provide more income.

Hypothesis 7 The probability of a wife participating in the labour force
is larger in regions and periods with higher female partici-
pation rates in education, especially in higher educational
tracks.

Data and methods

To test the hypotheses we use digitized census data from IPUMS USA (Rug-
gles et al., 2010). All of the census data are 1 percent samples of the pop-
ulation, with the exception of 1880 (10 per cent) and 1900,1990, and 2000
(5 per cent). For 2010 and 2013 I use the American Community Survey,
a 1-in-100 national random sample. In the analyses I only include women
that are married and for which the husband was present in the family. So,
this could be the wive of a male head of household, but could also be the
wive of the head of household’s son, living in. The entire sample consists of
11,773,133 women.

In the analyses the dependent variable wife’s labour force participation
(labforced) indicates whether a wife was registered as part of the labor force.
The definition of the labour force changes over time, especially with regard
to the age at which one can be expected to partake on the labour force. As
we focus here on married women, for whom in most instances the marriage
age lies beyond the age of entry in the labour force, this is of little concern
to us. More important are the deviations in the instructions on whether
and how to register women’s labour force participation. For example, the
1910 census shows much higher participation rates due to an instruction to
explicitly add women’s activities with regard to production in agriculture.
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Such deviations are especially important to consider when looking at the
descriptive statistics, but of less influence to the outcomes of the explanatory
analysis.

Independent variables

status husband (hhseic) indicates the value of the Duncan Socioeconomic
Index (SEI) of the husband’s occupation based on the 1950 occupa-
tional classification of the Census Bureau. The social-economic status
of the husband was centred around the grand mean of 36.86. The SEI
index ranges from 1 (low) to 96 (high).

family size (famsize) indicates the number of persons within the wife’s
family.

children under age 5 (NCHLT5) indicates the number of children in
the household below the age of 5.

at farms (farm prop) represents the proportion of people living in a farm
at the time the census was taken.

population per million (totpopM) This variable indicates the degree of
urbanization, measured by the number of inhabitants (per million) at
the state-level. The data were retrieved from the National Historical
Geographic Information System (NHGIS) (Center, 2011).

education>5 represents the proportion of women, between 6 and 15 years
of age, that were in education at any point in the time during the year
before the census year.

education>15 represents the proportion of women, between 16 and 20
years of age, that were in education at any point in the time during
the year before the census year

control variables

age (agec) This variable indicates the age of the wife (in years) at the time
the census was taken. The variable was centred around the grand mean
of 40.79.

decade (dec) is the number of decades since 1800.

decade squared (dec2) indicates the squared number of decades since
1800.

An overview of the descriptive statistics of the variables used in the
analysis is provided below.
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> summary(ushp.m4)

labforced dec dec2 famsize

Min. :0.0000 Min. : 6.00 Min. : 36.0 Min. : 2.000

1st Qu.:0.0000 1st Qu.:13.00 1st Qu.:169.0 1st Qu.: 2.000

Median :0.0000 Median :18.00 Median :324.0 Median : 3.000

Mean :0.4349 Mean :16.48 Mean :287.6 Mean : 3.786

3rd Qu.:1.0000 3rd Qu.:20.00 3rd Qu.:400.0 3rd Qu.: 5.000

Max. :1.0000 Max. :21.00 Max. :441.0 Max. :31.000

hhseic agec NCHLT5

Min. :-33.865 Min. :-26.786 Min. :0.0000

1st Qu.:-21.865 1st Qu.:-10.786 1st Qu.:0.0000

Median : -9.865 Median : -1.786 Median :0.0000

Mean : 0.000 Mean : 0.000 Mean :0.3837

3rd Qu.: 27.135 3rd Qu.: 9.214 3rd Qu.:1.0000

Max. : 59.135 Max. : 79.214 Max. :9.0000

tot_popM farm_prop school6_15prop_f

Min. : 0.04234 Min. :0.00000 Min. :0.1310

1st Qu.: 2.90851 1st Qu.:0.01007 1st Qu.:0.9299

Median : 5.59521 Median :0.02407 Median :0.9593

Mean : 8.41587 Mean :0.11784 Mean :0.9121

3rd Qu.:11.43060 3rd Qu.:0.14051 3rd Qu.:0.9865

Max. :37.25396 Max. :0.74930 Max. :1.0000

school16_20prop_f

Min. :0.0000

1st Qu.:0.3904

Median :0.6454

Mean :0.5699

3rd Qu.:0.7344

Max. :0.8988

To analyze the data, we use a hierarchical generalized linear model for
binary outcomes. The models consist of two levels. At the first (lower) level
we find women’s characteristics (including those of their husbands), while
the second (higher) level is defined by space time, a combination of census
year and state. The models only contain random intercepts, not random
slopes. That is, the average level of female labour force participation is
allowed to vary between states and to vary over time, while the effects of
the independent variables are not allowed to differ between regions and time
periods.
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Results

Descriptive results

Still to add, but so far the analysis on the country-level appear to show an
S-shaped curve, rather than a U-shaped curve. Between 1860 and 1890 the
labour force participation rates of women do not seem to increase, while
after 1990 the right-side of the ’U’ seems to level of and even decrease. This
pattern emerges both when labour force participation rates are related to
time or GDP per capita (in Geary-Khamis dollars).

Figure 1: Relationship between married women’s labour force participation
rates and GDP per capita

Explanatory results

Below is the output of the so called ’empty’ model or null model. In this
model, the only parameter is the random intercept. This model is used to
assess the variance at the higher level, here the combination of a state and
census year. The model indeed shows variance at the higher level, indicating
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differences over time and between states in levels of labour force participation
of married women. NOTE: The qqplot (not shown) indicates a bend at
higher levels of labour force participation, indicating heteroscedasticity. This
is also evident from the scaled residuals reported below, indicating a positive
skew.

> summary(m01.st)

Generalized linear mixed model fit by maximum likelihood (Laplace Approximation) [’glmerMod’]

Family: binomial ( logit )

Formula: labforced ~ 1 + (1 | stime)

Data: ushp.m4

AIC BIC logLik deviance df.resid

12519782 12519810 -6259889 12519778 11773131

Scaled residuals:

Min 1Q Median 3Q Max

-1.8105 -0.7206 -0.1593 0.7626 11.7568

Random effects:

Groups Name Variance Std.Dev.

stime (Intercept) 2.735 1.654

Number of obs: 11773133, groups: stime, 655

Fixed effects:

Estimate Std. Error z value Pr(>|z|)

(Intercept) -1.453524 0.004731 -307.2 <2e-16 ***

---

Signif. codes: 0 *** 0.001 ** 0.01 * 0.05 . 0.1 1

In Model 1 I add a linear and quadratic effect for time, to test a U-shape
curve. The model indeed indicates that female labour force participation
rates follows a non-linear effect over time and this effect is U-shaped indeed.
However, when taking the derivative of the time effects, the bottom of the
U-shape lies at 1824, not 1920 as suggested by (Goldin, 1994) who used US
census from 1890 onwards. (Since at this point there is no qubic effect of
time in the model, the (lack of) evidence for an S-shape curve cannot be
tested.)

Generalized linear mixed model fit by maximum likelihood (Laplace Approximation) [’glmerMod’]

Family: binomial ( logit )

Formula: labforced ~ 1 + dec + dec2 + (1 | stime)

Data: ushp.m4
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AIC BIC logLik deviance df.resid

12518535 12518592 -6259264 12518527 11773129

Scaled residuals:

Min 1Q Median 3Q Max

-1.8144 -0.7190 -0.1594 0.7626 11.5256

Random effects:

Groups Name Variance Std.Dev.

stime (Intercept) 0.3888 0.6236

Number of obs: 11773133, groups: stime, 655

Fixed effects:

Estimate Std. Error z value Pr(>|z|)

(Intercept) -3.6153814 0.0035542 -1017.2 <2e-16 ***

dec -0.0695778 0.0042127 -16.5 <2e-16 ***

dec2 0.0144252 0.0002577 56.0 <2e-16 ***

---

Signif. codes: 0 *** 0.001 ** 0.01 * 0.05 . 0.1 1

In Model 2 I add the individual level variables. The likelihood of a women
working does not seem to change with her husband’s status (significant, but
quite small effect), but appears to decrease when more care is needed as
indicated by larger family size and a larger number of small children.

Generalized linear mixed model fit by maximum likelihood (Laplace Approximation) [’glmerMod’]

Family: binomial ( logit )

Formula: labforced ~ 1 + age + hhsei + famsize + NCHLT5 + dec + dec2 + (1 | stime)

Data: ushp.m4

Control: <abridged>

AIC BIC logLik deviance df.resid

11742275 11742389 -5871130 11742259 11773125

Scaled residuals:

Min 1Q Median 3Q Max

-4.409 -0.664 -0.136 0.684 40.974

Random effects:

Groups Name Variance Std.Dev.

stime (Intercept) 0.4101 0.6404

Number of obs: 11773133, groups: stime, 655

Fixed effects:
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Estimate Std. Error z value Pr(>|z|)

(Intercept) -7.887e-01 3.284e-02 -24.0 <2e-16 ***

age -5.057e-02 6.495e-05 -778.6 <2e-16 ***

hhsei 1.964e-03 2.937e-05 66.9 <2e-16 ***

famsize -5.301e-02 5.110e-04 -103.7 <2e-16 ***

NCHLT5 -8.113e-01 1.400e-03 -579.6 <2e-16 ***

dec -1.584e-01 8.837e-03 -17.9 <2e-16 ***

dec2 1.829e-02 4.661e-04 39.2 <2e-16 ***

---

Signif. codes: 0 *** 0.001 ** 0.01 * 0.05 . 0.1 1

In the final model I also add in contextual effects.The model (output
below) indicates that labour force participation rates were lower at times
and periods with more persons living in farms, while increasing with urban-
isation. A very interesting detail is the different sign for the proportion of
women in less advanced (between age 5 and 15) and more advanced (16-20
years of age) education tracks. As hypothesised by (Goldin, 1994) it is es-
pecially the higher education tracks that make it worthwhile for women to
work.

Generalized linear mixed model fit by maximum likelihood (Laplace Approximation) [’glmerMod’]

Family: binomial ( logit )

Formula: labforced ~ agec + hhseic + famsize + NCHLT5 + dec + dec2 + tot_popM +

farm_prop + school6_15prop_f + school16_20prop_f + (1 | stime)

Data: ushp.m4

AIC BIC logLik deviance df.resid

11742052 11742224 -5871014 11742028 11773121

Scaled residuals:

Min 1Q Median 3Q Max

-4.409 -0.664 -0.136 0.684 41.341

Random effects:

Groups Name Variance Std.Dev.

stime (Intercept) 0.2814 0.5305

Number of obs: 11773133, groups: stime, 655

Fixed effects:

Estimate Std. Error z value Pr(>|z|)

(Intercept) -2.293e+00 3.047e-02 -75.3 <2e-16 ***

agec -5.057e-02 6.495e-05 -778.6 <2e-16 ***

hhseic 1.964e-03 2.937e-05 66.9 <2e-16 ***

famsize -5.301e-02 5.110e-04 -103.7 <2e-16 ***
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NCHLT5 -8.112e-01 1.399e-03 -579.8 <2e-16 ***

dec 2.374e-01 8.249e-03 28.8 <2e-16 ***

dec2 3.857e-03 4.234e-04 9.1 <2e-16 ***

tot_popM -1.236e-02 5.421e-03 -2.3 0.0226 *

farm_prop -1.131e+00 3.646e-02 -31.0 <2e-16 ***

school6_15prop_f -4.032e+00 2.878e-02 -140.1 <2e-16 ***

school16_20prop_f 1.849e+00 2.705e-02 68.4 <2e-16 ***

---

Signif. codes: 0 *** 0.001 ** 0.01 * 0.05 . 0.1 1

Conclusions

To add.
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