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Abstract

This paper revisits the added worker effect. Using bivariate random-effects probit estimation on data
from the German Socio-Economic Panel we show that women respond to their partners’ unemployment
with an increase in labor market participation, which also leads to an increase in their employment
probability. Our analysis considers within- and between-effects separately, revealing differences in the
relationships between women'’s labor market statuses and their partners’ unemployment in the previous
period (within effect) and their partners’ overall probability of being unemployed (between-effect).
Furthermore, we demonstrate that partners’ employment in low-paid jobs has an effect on women’s

labor market choices and outcomes similar to that of his unemployment.
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1. Introduction

Many important decisions in an individual’s life are made within the context of a
couple/nuclear family or are, at least partially, driven by considerations for the family as a
whole. Living with a partner (potentially) allows for specialization, insurance mechanisms and
economies of scale in consumption within the family. Given this prominent role of the family,
a growing body of the economic literature is devoted to analyzing intrafamilial decision-
making, family formation and the consequences for society as a whole, both theoretically and
empirically (see e.g. Becker, 1991, and Browning et al., 2014). Unemployment of one family
member affects everyone living in the household, at the very least due to a potentially long-
term reduction in household income (Stevens, 1997). If the family makes a (joint) decision on
how to deal with the new situation, one possible response to the job loss of the primary earner
could be an increase in the labor supply of the other partner. While several studies have
investigated this so called added worker effect empirically, the evidence is not conclusive,
particularly when considering responses at the extensive margin (see for example Lundberg,
1985, Maloney, 1991, Stephens, 2002). Variations in findings could be explained by differences
in the definition of the added worker effect and estimation technique as well as differences
across countries and time periods.

The purpose of this study is twofold. Firstly, we want to investigate whether there is
evidence for the added worker effect in recent data from Germany, and estimate its magnitude.
We explicitly focus on whether individuals previously not participating in the labor market are
induced to enter the labor market by a partner’s unemployment. Thus, we study a particular
change at the extensive rather than the intensive margin. In addition to the participation decision
we also consider the employment status. An increase in the employment probability due to the
unemployment of a partner can arise via different channels. If there is the aforementioned
increase in participation, some of the additional women in the labor market will find
employment, leading to an overall increase in the employment probability. Additionally,
women already participating in the labor market, who are unemployed and, thus, searching for
a job, might increase their search intensity and/or start accepting less favorable job offers.

Secondly, we contribute to the existing literature by incorporating the impact of low-pay
employment of the man on the woman’s labor market status into the analysis. Failing to obtain
high-paid employment may cause sufficient financial hardship for the family to warrant a
similar compensatory response as the primary earner’s unemployment. We interpret such a

response also as a form of added worker effect.



Unlike previous studies considering the added worker effect, we estimate a dynamic
bivariate random effects probit model to capture state dependence and to allow the unobserved
heterogeneity to be correlated across outcome variables. The model takes both the within- and
between-effect of a partner’s unemployment or low-pay employment into account explicitly. In
this way, our analysis takes up the idea by Maloney (1990) who considers the temporary and
permanent component of the partner’s unemployment in a cross-sectional survey with
information on past unemployment experiences. However, since we have panel data available,
we are able to apply a modern dynamic panel estimation technique that takes unobserved

individual heterogeneity into account.

Our results suggest that women do respond to the within-component of their husband’s
unemployment as well as to low-wage employment by increasing labor market participation.
Along with the increased participation of these women, we also observe a higher probability of
being employed. We interpret this within-effect of the man’s unemployment/ low-wage
employment as evidence of the added worker effect. Furthermore, we find that women whose
partners are frequently unemployed or in low-wage employment also have higher participation
rates. However, this higher participation rate is only associated with a higher probability that
these women are unemployed themselves, but we do not find a significantly higher employment
probability. This result might be taken as evidence for assortative matching in the marriage
market. These between-effects should not be interpreted as an added worker effect for two
reasons. First, they are not short-term responses to a current spell of unemployment of the
partner. Second, it is not clear whether the observed relationship can be interpreted as causal
and what direction the potential causality would have. While we also report results for the
husband’s non-participation in the labor market, these should be interpreted with caution as the
group of non-participating men is very small.

The remainder of the paper is structured as follows. Section 2 reviews the existing literature
on the added worker effect and the estimation technique. The econometric model and the data
are introduced in section 3 and 4, respectively. Section 5 reports the key results, while

robustness checks and limitations are discussed in section 6. Section 7 concludes.



2. Related Literature

A body of literature has evolved around specifically investigating the impact of job
displacement/unemployment of one household member on the family as a whole as well as the
family’s role in responding to the displacement or a spell of unemployment. The added worker
effect, defined by Lundberg (1985, p.11) as “a temporary increase in the labor supply of married
women whose husbands have become unemployed”, constitutes such a potential family
response. As also noted by Maloney (1990), this concept builds on the idea that men are
frequently the primary earners of the family and tend to be closely attached to the labor market,
such that their employment decisions are largely independent of the wife’s choices. On the other
hand, as long as the husband is employed the wife is assumed to either not participate in the
labor market or to be a secondary earner, who has the capability to increase working hours. This
leaves room for the wives to adjust their labor market participation or working hours depending
on the husband’s labor market status or the financial situation of the household more generally.
While some studies (e.g. Triebe, 2015) have, in the light of increased female labor market
participation and shifting gender norms, extended this definition to also include the response of
husbands’ to wives’ unemployment, this remains the exception. For clarity and ease of
exposition, we will focus on men/ male partners as primary earners and women/female partners
as secondary earners throughout this paper.*

Imperfect credit markets are a common explanation for the existence of an added worker
effect, as a transitory increase in labor supply by the wife in response to the husband’s job loss
can act as a family consumption smoothing or insurance mechanism when alternatives are not
available or costly (see e.g. Mincer, 1962, and Lundberg, 1985). However, as Stephens (2002)
has argued, even with well-functioning credit markets the shock to the permanent earnings of
the family due to worker displacement may be sufficiently large to warrant a partner’s response,
since worker displacement has been shown to have a substantial impact on earnings, both in
terms of an immediate loss of income as well as lower wages years after the initial job loss
(Fallick, 1996, Ruhm, 1991, Stevens, 1997, Topel, 1990). In a life-cycle model, this reduction
in expected lifetime earnings of the husband results in a permanent increase in (desired) female

labor supply if leisure is a normal good (see also Mincer, 1962, for a discussion of the income

! It should be noted that, from a theoretical standpoint, the analysis is a priori gender neutral and typically depends
on market wages and productivity in the household sector. Any comparative advantage can then be reinforced by,
or indeed arise only because of, the process of specialization e.g. in terms of human capital accumulation. The
typical label of “male/husband” and “female/wife” arise due to what is typically observed in society and the
resulting gender norms, though some biological arguments for why the respective specializations arise have also
been brought forward (see e.g. Becker, 1991, for a helpful exposition of this argument).



effect of a husband’s job loss). Furthermore, even within this life-cycle model without
household production and credit market constraints there could be a cross-wage effect resulting
in a transitory change in the female labor supply during periods of unemployment of the
husband only. The direction of this effect will, however, depend on whether the husband’s and
wife’s leisure times are complements or substitutes. Lundberg (1985) also arrives at the
conclusion that, if the husband’s and wife’s leisure times are substitutes, an increase in the
husband’s wage will increase the reservation wage of the wife and make her less likely to
participate in the labor market or accept a job offer if she is currently unemployed. Spletzer
(1997) notes that, in models including household production, the increase in the time that the
husband has available for nonmarket work when he is unemployed may act as a substitute for
the wife’s nonmarket work. The wife’s marginal product in the household sector and, thus, her
reservation wage for market work will fall, resulting in an increase in the likelihood of her labor
market participation.

The concept of “additional workers” was already theoretically and empirically analyzed by
Woytinski (1942), who focuses primarily on the inflow of these workers into the labor market
during a depression, resulting in an even higher unemployment rate than would be observed
otherwise. The aim of the study was to enable a realistic interpretation of the unemployment
rate. Lundberg (1985) proposes a model of household labor supply under uncertainty, focusing
on transition probabilities. The theoretical analysis indicates that a woman, whose husband is
unemployed, is more likely to participate in the labor market and to accept a job offer. Using
data from the Seattle and Denver Income Maintenance Experiments (SIME/DIME), she
estimates transition matrices for wives with employed and unemployed husbands. The evidence
is generally in favor of the added worker effect, at least for white families. Wives with
unemployed husbands are more likely to start participating in the labor market and less likely
to give up their employment than wives with employed husbands. However, transitioning from
unemployment to employment actually becomes less likely. Using simulations, Lundberg
calculates the impact of an increase in the unemployment rate of husbands on the steady-state
distributions of labor market outcomes of wives to evaluate the magnitude of the added worker
effect in terms of participation and employment rates. She finds evidence for a small added
worker effect among white families, where the loss of employment of 100 men leads to three
additional women participating in the labor market and two successfully finding employment.
There is, however, no evidence in favor of an added worker effect for black married women,

instead the measured effect goes in the opposite direction. Thus, the evidence presented by



Lundberg is rather mixed. Lundberg notes that conclusions about the existence of an added
worker effect may differ across studies due to differences in the measurement of labor supply.

Maloney (1991) finds no evidence for the added worker effect at the extensive margin in
the Panel Study of Income Dynamics (PSID). The study, using a double selection model,
suggests that women respond not to shocks to their spouse’s employment, which Maloney refers
to as the “transitory component of husband’s unemployment”, but rather to the spouse’s long-
term unemployment probability, which he terms the “permanent component of husband’s
unemployment”. Women with frequently unemployed husbands are shown to have lower
reservation wages, i.e. to experience an increase in the willingness to work, but to also face
lower market wages, which offsets a large proportion of the effect of the lowered reservation
wages. Overall, these women are more likely to be unemployed themselves, suggesting that the
overall impact of the husband’s unemployment propensity on the wife’s employment
probability is negative.

Cullen and Gruber (2000) show that the added worker effect is at least partially crowded
out by unemployment insurance, as households choose to rely on the state rather than the private
insurance via an increase in the labor supply of the partner. They utilize U.S. data from the
Survey of Income and Program Participation and variation in the generosity of unemployment
insurance across states for their empirical analysis.

Stephens (2002) analyzes the impact of the husband’s job displacement, rather than any
kind of current unemployment experience, on the wife’s labor supply, using PSID data.
Displaced workers are identified as those workers who lost their job due to plant closure or
being fired. As a result, Stephens is able to measure the effect of involuntary job loss instead of
potentially voluntary or seasonal unemployment, which may not affect expected permanent
earnings of the household. By including a series of lags and leads of the displacement variable,
Stephens is able to analyze the timing of the women’s reaction to the husband’s job loss. He
finds that women significantly increase their work hours in the periods following the husband’s
job displacement and that this effect is fairly stable over time. There are no significant
anticipation effects.

Using data from the Japanese Panel Survey of Consumers (JPSC), Kohara (2010) shows
that Japanese wives adjust their labor supply both at the extensive and at the intensive margin
in response to their husband’s involuntary job loss, defined as being laid off or experiencing a
displacement due to plant closure/ bankruptcy. The effect is present in a variety of fixed-effects,

random-effects and Arellano-Bond GMM specifications.



Triebe (2015) analyzes data from the German Socio-Economic Panel (SOEP) and finds that
both men and women respond to their partner’s job loss. The effect occurs primarily through
an increase in working hours, rather than a fundamental change in labor market status. Men
respond more strongly to their wife’s job loss than women to their husband’s job loss, which
the author explains by men having a greater capacity to adjust hours due to fewer family
responsibilities. The study also reveals that the added worker effect is primarily a phenomenon
observable in married couples as opposed to cohabiting couples.

All the aforementioned studies use individual-level data to study the wife’s response to the
husband’s job loss or unemployment, because the added worker effect represents a within-
family response to individual hardship, rather than an adjustment to higher unemployment rates
within the society. Local labor market conditions should, thus, not be used as a key explanatory
variable to proxy for individual unemployment when attempting to identify the added worker
effect. Indeed, poor labor market conditions may cause wives to not search for a job or even
stop searching because they are not optimistic about being able to find employment. This
“discouraged worker effect” on secondary workers clearly captures a different process and acts
in the opposite direction of the added worker effect (see e.g. Lundberg, 1985, and Benati, 2001).
Maloney (1991) also notes that the discouraged worker effect could potentially reduce the
estimated added worker effect or mask the effect completely, even in studies using individual
displacement or unemployment experiences. This is the case if individual displacement/
unemployment experiences are correlated with overall worse local labor market conditions, if
these are not controlled for separately in the estimation.

The dynamic bivariate random effects probit model used in this investigation has been
applied in a number of studies outside the added worker literature. Alessie et al. (2004)
originally introduced the model in the context of their analysis of ownership dynamics of stocks
and mutual funds. The model has been taken up by the literature on labor market dynamics.
Stewart (2007) shows that low-wage employment has a negative effect on future employment
prospect which is not significantly different from the impact of unemployment. His empirical
investigation is based on BHPS data and uses a variety of specifications including a
modification of the model by Alessie et al. (2004). Using the same estimation method on SOEP
data, Knabe and Plum (2013) find, contrariwise, that low-paid employment can serve as a
stepping stone to obtaining a high-paid job in the future. These studies have in common that
they require the simultaneous analysis of two dynamic outcome variables, because their state-

dependent evolutionary processes are potentially related to one another.



3. Econometric Model

This section introduces the econometric model and describes how the estimation results
may be interpreted in order to draw conclusions about the presence of an added worker effect.
We apply a dynamic bivariate random effects probit model. The model set-up and exposition
draws on previous studies by Alessie et al. (2004), Knabe and Plum (2013) and Stewart (2007)
as well as arguments put forward by Bell and Jones (2015) and Rabe-Hesketh and Skrondal
(2013). For ease of exposition, we initially introduce a simplified version of our model to
establish the bivariate random-effects estimator applied in this study. Additional elements
necessary to address issues arising due to the random-effects assumption are incorporated later
to complete the model set-up. Only the final version is estimated.

The model assumes that each individual i € {1, ..., N} can be in three different mutually
exclusive and exhaustive states in time period t € {1, ..., T}. In our case, these states describe
the labor market position of the woman. In particular, each female partner can be outside of the
labor force, unemployed or employed. These three labor market positions can be described by

two dummy variables y,;; and y,;; defined as follows:

L {1 if the person doesn't participate in the labour market
Y1t =10 otherwise ’ (1)
and
~ _ (1 ifthe person is unemployed
Yaie = {O otherwise ' @)

Thus, the individual is employed if y,;; = y,;: = 0. In this way, the model can incorporate
the participation decision as well as provide information about whether a decision to participate
actually results in employment, based on two dependent variables. We further assume that the
labor market positions follow a first-order Markov process, implying that the current labor
market position depends on the labor market position in the previous period, but conditional on
the labor market position in the previous period it is independent of all earlier labor market
positions. This introduces state dependence in the dependent variables of the model.

The two dichotomous dependent variables y;;; and y,;; are assumed to depend on two
underlying continuous variables ¥,;; and ¥,;; via the following relationship:

1 if§; >0
Yjit = {0 if §j;e < O 3)

where j = {1,2} refers to the dependent variable being considered.



Furthermore, we assume that ¥,;; and ¥,;; may be described by the following linear functions

of the explanatory variables, including lagged values of the dependent variables:

Vit = 01 + V11Y1ie-1 + V12Y2ie-1 + (P1101fi1;f; + <P12ue£(ir1 + <P13lpl?ﬁr1 + X3P 7
+ Tie + €1 + Ugie
and
Yait = @2 + V21Y1it-1 + V22Y2it-1 + (P2101fi1tgili + (Pzzueiptﬂ + <pz3lpﬁ'ﬂ + x5 B>

+ Ty + &5 T Uyt

(®)

where y;;;_ is the dichotomous dependent variable in period t — 1, i.e. lagged by one period.
xj;; Is a vector of exogenous control variables of person i in period ¢ for estimating equation ;.
xj;; also includes further partner characteristics (other than the labor market status in the
previous period). To account for changes in the economic conditions as well as time trends, e.g.
in female labor market participation, we also include a full set of year dummy variables,
represented by the year-fixed-effect ;. (uq;, uz;) are time-specific idiosyncratic shocks,
which are assumed to be independent over time and to follow a bivariate normal distribution
with mean zero, unit variance and correlation p,, across the two estimating equations. (&,;, £2;)
are individual-specific time-invariant effects, assumed to follow a bivariate normal distribution,
with mean zero, variance agzj and correlation coefficient p, across the two estimating equations.
These will be treated as random effects in the estimation. The variance-covariance matrix of
these random effects is, thus, given by:

Zs _ < 0'31 P30'510'52>. (6)

pso-slo-sz 0-32
The individual-specific time-invariant effects lead to serial correlation in the composite error
term v, = &; + u;;e, even though the uy,’s are independent over time. In particular, the
correlation between any two composite errors terms v;; and v;;;, where t # s, is given by:
agj _ 032}.

j_agzj+a1fj_a§j+1' (7)

In dynamic models it is important to take individual-specific heterogeneity into account
explicitly and to address the issues arising due to unobserved heterogeneity, as discussed
below., Since the start of the data-generating process is not observed in our case, this serial
correlation would otherwise lead to biased estimates (Heckman, 1981a, Heckman, 1981b, and
Baltagi, 2008). Heckman (1981a) emphasizes the importance of distinguishing between true

and spurious state dependence.



The variance of the composite error term is then given by:

2 = g2 41—
T I T ISy (®)
olfP®” is a dummy variable equal to 1 if the partner did not participate in the labor force in

the previous period and 0 otherwise. ue,” is a dummy variable equal to 1 if the partner was
unemployed in the previous period and 0 otherwise. Ip!®, is a dummy variable equal to 1 if
the partner was low-paid in the previous period and 0 otherwise. Thus, the default category
captures individuals whose partners were high-paid in the previous period.

The assumptions outlined above lead to a bivariate random-effects probit model. The
probability of the observed labor market state of individual i for t > 1, given the values of all

observed explanatory variables and one specific realization of the random effect, is given by:

Pir(e1,83) = Y1 P (Uaie) + (1 = Y1) P2 (—thaie, 2Y2ie — Didaies — (Y2 — Dpu), 9)
where @(.) is the cumulative univariate standard normal distribution function and @, (. ) refers

to the bivariate cumulative normal distribution function and

par

Wit = & + Vi1Vjie—1 + ViYjie—1 + @jolfier + ojpuel + oilph Y + xj,B1 +
Tj¢ + sfi,
where gj; = sz/Usj and Og; = VA /(A= 4)).
The likelihood function is then given by (see Stewart, 2007, and Knabe and Plum, 2013):
N T
| {1_[ Pit(e;,e;)}fz (e1, 83,3 )deidzs, (11)
& (t=2

=[]
where f, denotes the bivariate normal density function, which captures the probability that a

(10)

X
i=1 "%

certain combination of the two random effects &7 and &5 occurs. The integral over the random
effects necessitates the use of maximum simulated likelihood (MSL) which we conduct using
Halton draws (Plum, 2016).

We extend this basic bivariate random-effects probit model in order to address a number of
econometric issues related to the presence of unobserved heterogeneity in the model. Following
suggestions by Bell and Jones (2015) and Rabe-Hesketh and Skrondal (2013), we decompose
the added worker effect into a within- and a between-component. Their arguments are based on
a line of research interested in solving the ‘endogenous covariates’ and ‘initial conditions’
problem, most notably Mundlak (1978), Heckman (1981a,b) and Wooldridge (2005). Mundlak

-10 -



(1978) argues that the problem of ‘endogenous covariates’ or ‘heterogeneity bias’? should be
addressed by explicitly modelling the between-component of each time-varying covariate via
the inclusion of the within-subject means of these variables in the estimating equation. In a
correctly specified model, the random-effects estimator is identical to the fixed-effects
estimator, unifying the two approaches (Mundlak, 1978, and Bell and Jones, 2015). Wooldridge
(2005) proposes to solve the ‘initial conditions’® problem by including the values of the
dependent variable(s) in the initial period and values of the time-varying covariates in every
period in the estimating equation. A constrained version of this estimator includes the dependent
variable(s) in the initial period in addition to the within-subject means. Rabe-Hesketh and
Skrondal (2013) argue that it is also necessary to include the starting values of all time-varying
control variables to avoid a bias in the constrained Wooldridge (2005) estimator and to exclude
this initial period from the calculation of the within-subject means. This is the version
implemented in our study.

The complete underlying linear estimating equations are given by:

Vit = a1 + V11Y1it-1 T Y12Y2ie-1 + (P11(Ol i?az - Wfipar) + <p12(uefﬁr1 - Wlpar)

+ <P13(lplt 17 par) + (X5t — Xq3t)'B1 + ¢11Ff-p“r + ¢12W'pa

(12)
+ Gualpl ™ + %161 + 210y + Y1aY1in + YaaYan + PazolfFY
+Prauel + il + Xy 4 T + &1y F U
and
Yait = @2 + V21Y1it-1 + V22Y2it-1 + @21(01 i?ai - Olfpar) + (Pzz(uelt 1= eipar)
+ <P23(lplrﬁr1 par) + (X251 — X2it) B2 + (|)2101f-pa + (I)zzﬁ-par (13)

par

+ ¢23lppar + X506, + Z5M, + Ya1 V11 + YarV2i1 + P30l
+ 1/)24ue T+ 1/)25lp T X Ws + Ty + &g+ Unie,

where %; denotes the within-subject mean of variable x;. In this specification, x;;; denotes a

vector of time-varying control variables in estimating equation j for individual i at time t. z;;

2 |If the within- and between-component of a time-varying explanatory variable affects the dependent variables
differently, then the coefficient on the respective covariate cannot capture either of these effects correctly. Since
the variance left unexplained enters the error term, the random-effects assumption of no correlation between the
unobserved heterogeneity and the explanatory variables will be violated, leading to the problem of ‘endogenous
covariates’ or ‘heterogeneity bias’ (see Bell and Jones, 2015, and the literature mentioned therein).

3 The econometric literature on the ‘initial conditions’ problem goes back to Heckman (1981a,b). The problem
arises because the initial observation in a sample taken from an already ongoing process is not exogenous. The
endogeneity occurs because the initial observation in the sample is determined via the same process as later
observations, including the influence of the unobserved heterogeneity and the dependent variable in the previous
period (which is not observed), but cannot be modelled correctly as the required data is not available. Several
solutions to the initial conditions problem have been suggested (for a review see Skrondal and Rabe-Hesketh,
2014). However, we only discuss those immediately relevant to the present study.

-11-



denotes a vector of time-invariant control variables in estimating equation j for individual i. In
our case, both estimating equations contain the same set of control variables, such that x,;; =
X, and z,; = z,;. Although it is not necessary to subtract the mean from the time-varying
explanatory variables to obtain unbiased estimates of the within- and between-effects from the
estimated coefficients, this specification was chosen because the within- and between-effects
(in the underlying linear functions) are estimated directly via the ¢ and ¢ coefficients,
respectively (Bell and Jones, 2015).

@1, represents the added worker effect in its strict sense, i.e. the within-effect of the
husband’s unemployment in the previous period on the probability of labor market (non-
)participation of the wife, controlling for the share of periods in which the husband was
unemployed, i.e. the within-subject mean. We interpret this latter variable as the husband’s
overall unemployment propensity. However, the between-effect ¢,, itself may also be of
interest, since the wife may change her labor supply decision in response to the husband’s
overall increased probability of being unemployed over the lifetime. This is a point supported
by Maloney (1991, p. 173) who finds that “labour supply behaviour of married women is
influenced by the permanent, and not the transitory, nature of their spouses’ unemployment”.
This latter effect is arguably not an added worker effect, as it is typically understood, but
certainly interesting in regards to the labor supply decisions made within the household.
However, it is not clear whether the estimated between-effect should be interpreted as causal,
as we will discuss in more detail in section 5. The woman’s response to her partner’s low-pay
employment or non-participation may also be of interest, since both can put sufficient financial
strain on the household to warrant a labor supply response of the wife. The within- and between-
components of these two labor market statuses are also modelled explicitly and the respective
coefficients can be interpreted analogously to the case of unemployment. Whether these should
also be interpreted as an added worker effect depends on the normative judgement of what
exactly constitutes an “added worker effect”. Lastly, the second estimating equation models
whether the woman is unemployed or not. The interpretation of coefficients needs to be adjusted
accordingly.

Due to the bivariate probit specification of the model, it is not possible to fully interpret the
estimated coefficients without further mathematical manipulation. In some cases, particularly
in the first estimating equation, the sign of the estimated coefficients can give an indication of
the direction of the effect, but the magnitude cannot be interpreted directly. Furthermore, not
even the direction of the effect is clear for all outcomes. If, for example, the estimates indicate

both an increase in the probability of participation and unemployment, the direction of the effect
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on the employment probability is not clear based only on the estimation results. In addition, the
size of the added worker effect in terms of a change in the probability of being in a particular
labor market status depends on the values of all control variables. Thus, in order to evaluate the
magnitude of the added worker effect we calculate the average partial effects (APEs) of the key
explanatory variables (cf. Stewart 2007). For example, the partial effect of the within-
component of a partner’s unemployment in the previous period for a particular individual at a
particular point in time is given by the difference in the counterfactual outcome probabilities
when the partner was unemployed in the previous period (uel”; = 1,0lfP% = 0,1ph™, = 0)

par _

rather than employed in the high-paid sector in the previous period (ue;”, = 0,0lfF%] =

it—-1
0, lph, = 0), where each probability is calculated using the actual values of all other variables,
including the within-subject means. Three example equations, one for each outcome state, are
provided in Appendix 1. The average partial effect is given by the average of all the partial
effects over individuals and time periods. The average partial effect of the between-effect is
also calculated based on counterfactual outcome probabilities and, for example, represents the
change in the probability of being in a particular labor market position when the partner is
always unemployed rather than always high-paid, where each probability is still calculated at
the actual values of all other variables. The partial effects for the partner’s other labor market
outcomes are calculated analogously. High-paid employment of the partner is always taken to

be the default category.

4. Data

We use data from the 1984 to 2014 waves of the German Socio-Economic Panel (SOEP).
The SOEP is a representative annual household survey of German households conducted by the
German Institute for Economic Research (DIW).* In recent years, about 30,000 individuals
living in almost 11,000 households are interviewed in each wave. Since the same individuals
are interviewed repeatedly it is possible to apply the random effects model outlined in section
3. The SOEP contains data on a large number of socio-economic variables, including the labor
market status, individual earnings, household income, household structure, education and
subjective measures of individual well-being. Some questions are answered by each individual
aged 17 or above living in the household while questions related to the household as a whole

are answered only by the head of household. Due to the structure of the SOEP, it is possible to

4 A general introduction to the dataset is provided by Wagner et al. (2007).
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clearly identify couples and to obtain information on the characteristics of the respective
partner.

We are interested in analyzing labor supply choices by prime-age individuals who are
available for dependent employment. Thus, we restrict the sample to individuals between the
age of 25 and 60 years, who are not currently in education, occupational training or
(compulsory) military or alternative civilian service. Furthermore, all self-employed individuals
and pensioners are dropped from the sample.

A key point of our study is to explicitly analyze the participation decisions independently
of whether the individual actually obtains a job. It is thus necessary to clearly distinguish
between an unemployed individual and an individual that is not participating in the labor
market. We categorize respondents in the SOEP as unemployed if they stated that they are
officially registered as unemployed. They are also defined as unemployed if they are currently
not in employment (and do not preclude taking up employment in the future), but have been
actively searching in the last 4 weeks prior to the interview and/or could start working
immediately if a suitable job was offered. The remaining individuals which are not in
employment, based on information about their specific occupational position, are defined as not
participating in the labor market.

Since we are not only interested in the added worker effect as it is typically defined but also
in whether non-participation and low-wage employment by a partner impacts an individual’s
labor market choices and outcomes, we need to define a low-wage threshold. The low-wage
threshold is calculated based on the remaining 224,258 person-year observations for which data
on monthly gross labor income (including overtime pay) and actual weekly working hours was
available. The hourly wage of individual i in year t is calculated as:

monthly gross labour income;;

wageic = 4.345 x actual weekly working hours;; 4

The low-wage threshold is chosen to be equal to 2/3 of the median hourly wage in each year.
This definition was chosen because it most closely resembles the actual characteristics of the
individual’s job rather than also incorporating the peculiarities of the tax system (as would be
the case when looking at net wages) or focusing on an hourly wage which only exists on paper
(if looking at contractual hours instead of actual hours). All individuals who do not fall below
this low-wage threshold are referred to as “high-paid”.

To identify the added worker effect we require information about the partner’s labor market
status. Thus, the sample is further restricted to contain only couples (with or without children)

where the relevant information is available for both partners. The sample includes both married
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and cohabiting couples, but excludes those saying they are married but separated from their
spouse, even if they are already living with a new partner. Furthermore, same-sex couples are
excluded. It should be noted that the low-wage threshold was deliberately calculated before
restricting the sample according to household structure, because the wage comparison should
be made relative to a representative sample of all prime-age workers, not just relative to the
subpopulation of couples.

Due to the dynamic nature of the model we choose to focus on a panel that does not contain
any gaps, thus, all observations following a gap in the dependent or in any of the explanatory
variables are dropped from the sample. The first observation for each individual is also lost due
to the lag-structure of the model, but information from this period is used in the construction of
the initial conditions. In line with the previous literature in the field, we focus on the response
by women to their partner’s labor market status rather than the other way around. Restricting
the analysis to women results in 46,231 person-year observations in the sample.

Table 1 reports sample means of the dependent as well as key explanatory variables.

Table 1 Summary Statistics

Variable Summary Statistics

Labor market status of woman: Share of women in labor market status
unemployed 12.1%
employed 66.5%
out of labor force 21.4%

Labor market status of man: Share of men in labor market status
unemployed 7.4%
out of labor force 0.6%
employed 91.9%
low pay 8.5%
high pay 83.5%

Control variables (dummies): Mean
married 0.910
migrant 0.190
West Germany 0.783
home owner 0.539

Control variables (other): Mean Standard deviation
age woman 40.635 8.534
age man 43.159 8.644
years of education woman 12.076 2.511
years of education man 12.389 2.710
number of children 1.124 1.119

Source: SOEP waves 1984-2014, own calculations, N=46,231
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Table 2 reports the fraction of women in each of the three potential labor market states,
conditional on their partner’s labor market state in the previous period. Interpreting the shares
as the likelihood to be in each labor market state, the table suggests that women whose partners
were unemployed in the previous period are less likely to be employed, more likely to be
unemployed and less likely to be out of the labor force than wives whose husbands were high-
paid. This descriptive evidence is consistent with the existence of an added worker effect in
terms of labor market participation. However, the employment probability changes in the
opposite direction of what the added worker effect would predict. Women whose partners were
low-paid have the highest labor market participation rate out of all the presented subgroups.
These women are also more likely to be employed than women whose partners were high-paid.
On the other hand, they are also more likely to be unemployed themselves. This would be
consistent with an added worker effect of low-pay employment both in term of participation
and employment. However, this is clearly not conclusive evidence in favor of or against the
added worker effect since the table only captures correlations between the two partners’ labor
market outcomes, which may also be explained by a variety of processes including assortative
matching. Thus, in Section 5 we will turn to the estimation results of the model presented in
Section 3 to obtain more reliable estimates of the added worker effect as it is typically defined
as well as further insights into the processes determining labor market outcomes of couples.

Table 2 Fraction of Women in Each Labor Market Status

Labor market status of partner in t-1

High-pay Low-pay  Unemployed  Out of labor Full
(N=38,364) (N=4,495) (N=3,120) force Sample
(N=252) (N=46,231)
Employed 0.669 0.728 0.519 0.774 0.665
Unemployed 0.098 0.182 0.318 0.095 0.121
Out of labor force 0.233 0.090 0.163 0.131 0.214

Source: SOEP waves 1984-2014, own calculations

5. Results

Table 3 reports the estimation results for our main specification. As noted in Section 3, we
calculate average partial effects to fully interpret the estimation results regarding the
relationship between the husband’s and wife’s labor market states. However, it is also possible

to draw some conclusions directly from the estimation results.
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Table 3 Results
Labor market outcome of the woman

1) )
Variables Out of labor force ~ Unemployed
Lagged dependent variables:
out of labor force 1.242%** 1.232%**
(0.032) (0.075)
unemployed 0.400*** 1.303***
(0.040) (0.039)
Within-component of man’s employment status in t-1:
unemployed -0.224*** -0.026
(0.068) (0.064)
out of labor force -0.379* -0.070
(0.207) (0.218)
low-pay -0.138** -0.049
(0.063) (0.054)
Between-component of man’s employment status:
unemployed -0.563*** 0.666***
(0.092) (0.085)
out of labor force -0.461* -0.944***
(0.274) (0.323)
low-pay -0.259*** 0.170**
(0.093) (0.079)
Controls (within-component for time-varying control variables):
migrant 0.062 0.141%**
(0.046) (0.049)
education (in years) -0.213*** -0.171%**
(0.051) (0.057)
education squared 0.007*** 0.004**
(0.002) (0.002)
age -0.301*** -0.137
(0.063) (0.088)
age squared 0.004*** 0.002***
(0.000) (0.001)
number of children 0.489*** 0.229***
(0.026) (0.032)
owner -0.084 0.008
(0.053) (0.067)
west 0.028 -0.495**
(0.255) (0.226)
married 0.721*** 0.409***
(0.097) (0.120)
constant 2.846*** -0.323
(0.626) (0.679)
full set of year dummies yes yes
full set of initial conditions yes yes
additional partner control variables yes yes
means of control variables yes yes
63}. 0.648*** 0.568 ***
(0.041) (0.051)
De 0.529***
(0.050)
Pu -0.205**
(0.094)
observations 46,231
log-likelihood -21,411.291

Source: SOEP waves 1984-2014, own calculations
Additional partner control variables: age, age squared, migrant, education, education squared
Standard errors in parentheses
***p<0.01, ** p<0.05, * p<0.1
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The random effects are positively correlated with p, = 0.529 (std. err. 0.041). Thus, an
individual who is more likely to not participate in the labor market due to his or her unobserved
time-invariant characteristics also has a higher propensity to be unemployed due to these
characteristics. Both p, and p, are significantly different from zero, indicating that it is
necessary to estimate a bivariate rather than a univariate model (see Plum, 2016). The estimated
variances of the random effects 682]. indicates that roughly 40% of the overall error variance 63].
can be attributed to variation in the random effects in each estimating equation In particular,
the estimates imply that the intertemporal correlations of the composite error terms are 1; =
0.393 (std. err. 0.015) and A, = 0.362 (std. err. 0.021).

There is also evidence in favor of (true) state dependence. Individuals who did not
participate in the labor market in the previous period have a significantly higher probability of
currently not participating, compared to previously employed individuals. A similar effect is
present in the case of unemployment. The signs of the estimated coefficients of control variables
are generally in line with economic intuition.

Table 4 presents the average partial effects for the key explanatory variables, calculated
according to the description in Section 3. The entries in the first row of Table 4, the within-
effects of the partner’s unemployment in the previous period, represent the added worker effect
in the strict sense. A woman whose partner was unemployed in the previous period is 3.1
percentage points more likely to participate in the labor market and 2.4 percentage points more
likely to be currently employed than a wife whose husband was high-paid. Both results are
significantly different from zero at the 1 percent level. The increase in the unemployment
probability of 0.7 percentage points makes up for the difference in the estimates, but is not
statistically significantly different from zero itself. This evidence supports the existence on an
added worker effect at the extensive margin. It should be kept in mind that an increase in the
likelihood to be in a specific labor market state can be brought about by more women entering
that state or by some, who would have otherwise left, remaining in that state.

The partner’s low-pay compared to high-pay employment in the previous period, has a
similar effect on the woman’s labor market outcome. In this case, the woman is 1.9 percentage
points more likely to participate in the labor market and virtually all of the increase in
participation is accounted for by an increase in employment. This suggests that low-pay
employment by the primary earner creates a sufficiently strong financial strain for the family to
also warrant a response by the secondary earner.

For most outcome variables, the within-effect of a man’s non-participation is not

statistically significant. Only the increase in the woman’s labor market participation, with a
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comparatively large point estimate of 0.052, is marginally significant. The large standard errors
are likely due to the small number of husbands not participating in the labor market. Any of the
results for this small subgroup should be interpreted with caution.

The between-effects show, for example, how the man’s unemployment propensity,
modelled as the fraction of periods spent in unemployment during the observation period, is
correlated with the woman’s probability of being in a particular labor market state in each
period. If there is a correlation, it may be due to a causal relationship, with the wife responding
to her husband’s participation and employment probability. This could constitute another type
of added worker effect. Alternatively, a correlation may arise for other reasons, e.g. the
matching process in the marriage market where individuals with certain characteristics, which
are unobservable in the SOEP but affect the propensity to be in each labor market status, get
together. In this case, there would be no causal relationship between the two partners’ labor

market outcomes and the results should not be interpreted as an added worker effect.

Table 4 Average Partial Effects

Labor market outcome of the woman

1) ) ©)
Variables Out of labor force Unemployed Employed

Within-effects of man’s employment status in t-1:

unemployed -0.031*** 0.007 0.024***
(0.009) (0.008) (0.009)

out of labor force -0.052* 0.009 0.043
(0.028) (0.025) (0.030)

low-pay -0.019** 0.001 0.018**
(0.009) (0.007) (0.008)
Between-effects of man’s employment status:

unemployed -0.078*** 0.093*** -0.015
(0.013) (0.009) (0.013)

out of labor force -0.064* -0.079** 0.143***
(0.038) (0.035) (0.044)

low-pay -0.036*** 0.029*** 0.007
(0.013) (0.009) (0.013)

Source: SOEP waves 1984-2014, own calculations
*** n<0.01, ** p<0.05, * p<0.1
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Women with frequently unemployed partners are significantly more likely to participate in
the labor market. However, the increase in participation is entirely attributable to an increase in
unemployment. In particular, there is no significant change in the employment probability and
the point estimate is negative. It was already noted above that these between-effects do not
necessarily represent a causal effect and may be entirely attributable to unobserved
heterogeneity, e.g. caused by assortative matching. Shifts from non-participation to
unemployment may also be partially explained by the German welfare system, where low-
income couples can only receive welfare benefits if both partners are register as unemployed
(and are then required to search for employment by law). If women with low-paid or
unemployed husbands are more often categorized as unemployed, this might more reflect the
legal requirements of the welfare system than it indicates an increased desire to work. This latter
point could also be made about the within-effect. However, since the increase in participation
actually results in an increase in employment, which presumably requires at least some real
interest in obtaining a job, this explanation appears unlikely in the case of the within-effect. To
further alleviate this concern, we also conduct a number of robustness checks, using a variety
of unemployment definitions (next section).

Frequent employment of the man in the low-pay sector leads to qualitatively similar results,
though the size of the estimated between-effects on participation and unemployment is smaller.
Just as in the case of the man’s unemployment, there is no significant change in the employment
probability of the woman.

Women with partners who are frequently outside of the labor force are significantly more
likely to be employed and significantly less likely to be unemployed. Since non-participation
by the husband is voluntary, this correlation may arise because non-participation is only an
option if the couple is sufficiently financially secure. Thus, there might be an issue with reverse

causality when interpreting this result.

6. Robustness Checks and Limitations

One potential objection to the estimation results presented in Section 5 is that the distinction
between who is unemployed and who is not participating in the labor market depends on some
normative choices regarding the definition of the two categories. To alleviate this concern, we
re-estimate the model based on four additional definitions of unemployment. Table 5 reports
the respective average partial effects. Specification (A) defines individuals as unemployed if

they are officially registered as unemployed and/or do not hold a job, but state that they have

-20 -



been actively searching in the four week prior to the interview and could start working
immediately. Specification (B) is the same as Specification (A), but defines everyone as
employed if the employment status variable generated in the SOEP assigns employment in any
of the occupational categories to the individual, even if they would be unemployed by the
definition in specification (A). Specification (C) is based completely on the employment status
variable generated in the SOEP, which also distinguishes between employment (in a variety of
sectors), unemployment and non-participation. Specification (D) defines only individuals that
are not currently employed in any sector, but state that they have been actively searching for a
job in the four weeks prior to the interview or could start working immediately, as unemployed,
irrespective of whether they are registered as unemployed or not. In each case the change in the
definition of unemployment is applied to both partners.

Overall the results are robust to changing the exact definition of unemployment and non-
participation in the sample. In most cases, the point estimates and significance levels are similar
across specifications, though some changes do occur. Considering all variables for which we
find statistically significant average partial effects in any specification, the sign of the point
estimates is identical across specifications with only two exceptions. The between-effect of the
man’s unemployment on the woman’s employment probability shifts from a marginally
significant positive point estimate in specification (C) to a marginally significant negative point
estimate in specification (D), while it is not significantly different from zero in all other
specifications. The between-effect of the husband’s non-participation on the wife’s
participation is negative whenever it is significant, but positive and insignificant in specification
(D).

We also re-estimated our model’s parameters using a linear probability model, which also
allows us to consider a fixed-effects specification in addition to the random-effects
specification. The results in the top section of Table 6 are based on three separate random-
effects maximum likelihood estimations. Each estimating equation used in this section is
specified analogously to those used in the random-effects probit model, i.e. it includes the
within-transformation, the Mundlak terms as well as the initial conditions for all time-varying
explanatory variables. The lower section of Table 6 reports results from a fixed-effects
regression using the Arellano-Bond difference GMM approach. Since this model eliminates the
time-invariant individual-specific effects as well as all time-invariant explanatory variables,
only the time-varying (lagged) explanatory variables were included. This also implies that no

between-effects can be estimated.
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Table 5 Average Partial Effects Various Definitions of Unemployment

(A) (B) ©) (D)
1) ) @) () ) @) 1) @) ®) 1) ) ©)
Variables OLF UE EMP OLF UE EMP OLF UE EMP OLF UE EMP
Within-effects of man’s employment status in t-1:
unemployed -0.024***  0.006 0.018** -0.023** 0.001 0.022** -0.024** 0.001 0.023** -0.022** -0.004 0.026***
(0.010) (0.006) (0.009) (0.010) (0.006) (0.010) (0.010) (0.005) (0.010) (0.010) (0.008) (0.010)
out of labor force -0.052** 0.006 0.045* -0.048** 0.009 0.039* -0.033* 0.002 0.031 -0.019 -0.012 0.031*
(0.022) (0.016) (0.024) (0.022) (0.016) (0.024) (0.020) (0.012) (0.021) (0.016) (0.015) (0.018)
low-pay -0.016* -0.000 0.016** -0.015* 0.000 0.014** -0.012 -0.002 0.013 -0.016* 0.002 0.014*
(0.009) (0.005) (0.008) (0.008) (0.005) (0.008) (0.008) (0.004) (0.008) (0.008) (0.006) (0.008)
Between-effects of man’s employment status:
unemployed -0.076***  0.078*** -0.002 -0.074***  0.066*** 0.008 -0.086***  0.060***  0.026* -0.029** 0.058*** -0.029**
(0.014) (0.007) (0.014) (0.014) (0.007) (0.014) (0.014) (0.006) (0.014) (0.014) (0.009) (0.014)
out of labor force -0.079** -0.053** 0.132%** -0.072** -0.058** 0.131*** -0.045 -0.026 0.071** 0.021 -0.018 -0.003
(0.032) (0.023) (0.036) (0.032) (0.023) (0.036) (0.029) (0.017) (0.031) (0.021) (0.018) (0.024)
low-pay -0.035%**  (0.023*** 0.012 -0.033** 0.022*** 0.011 -0.033** 0.021***  0.013 -0.021* 0.017** 0.003
(0.013) (0.006) (0.013) (0.013) (0.006) (0.013) (0.013) (0.005) (0.013) (0.012) (0.008) (0.012)

Source: SOEP waves 1984-2014, own calculations
*** p<0.01, ** p<0.05, * p<0.1



Table 6 Linear Probability Model

Labor market outcome of the woman

1) ) ©)
Variables Out of labor force Unemployed Employed
Random Effects, Maximum Likelihood (N=46,231)
Within-effects of man’s employment status in t-1:
unemployed -0.027*** 0.012 0.014
(0.008) (0.008) (0.009)
out of labor force -0.043* 0.007 0.036
(0.024) (0.024) (0.026)
low-pay -0.017** -0.003 0.020***
(0.007) (0.007) (0.007)
Between-effects of man’s employment status:
unemployed -0.075%** 0.154*** -0.081***
(0.012) (0.011) (0.013)
out of labor force -0.058* -0.063* 0.120***
(0.034) (0.032) (0.037)
low-pay -0.033%** 0.038%** -0.006
Fixed Effects, Arellano-Bond Difference GMM (N=36,008)
Within-effects of man’s employment status in t-1:
unemployed -0.039** 0.002 0.037**
(0.016) (0.018) (0.017)
out of labor force -0.033 -0.054 0.088**
(0.036) (0.045) (0.041)
low-pay -0.025** -0.016 0.041***
(0.010) (0.012) (0.012)

Source: SOEP waves 1984-2014, own calculations
*** p<0.01, ** p<0.05, * p<0.1

Compared to Table 4, some point estimates and significance levels have changed. However,

they are of a similar magnitude and the sign remains unchanged for all significant point

estimates. Overall, the key results are confirmed. However, it should be noted that the results

in Table 6 have to be interpreted with caution. The linear probability model does not take into

account that the dependent variable is binary. Furthermore, the estimation results using the



GMM approach also appeared fairly volatile when specification changes were applied. For
these reasons, we prefer to apply the probit model presented in the main body of this study.

In Table 7, we re-estimate the results from Table 4 but include the unemployment rate in
the federal state in the respective year as an additional control variable. This is meant to address
concerns about the unemployment experience of the husband signaling local labor market
conditions, which could be associated with a discouraged worker effect. For this robustness
test, unemployment statistics for each state and year from the Federal Employment Agency
(2017) were merged with the SOEP. In comparison to Table 4, the estimates remain largely
unchanged. The sign is identical in all cases and many point estimates are remarkably close to
those reported in Table 4.

Table 7 Average Partial Effect Controlling for Local Unemployment Rate

Labor market outcome of the woman

(1) ) ©)
Variables Out of labor force Unemployed Employed

Within-effects of man’s employment status in t-1:

unemployed -0.031*** 0.006 0.025***
(0.009) (0.008) (0.009)

out of labor force -0.052* 0.016 0.037
(0.028) (0.025) (0.029)

low-pay -0.019** 0.006 0.014*
(0.009) (0.007) (0.008)

Between-effects of man’s employment status:

unemployed -0.077*** 0.091*** -0.014
(0.013) (0.009) (0.013)

out of labor force -0.062 -0.066* 0.128***
(0.038) (0.035) (0.044)

low-pay -0.034** 0.028*** 0.006
(0.013) (0.009) (0.013)

Sources: SOEP waves 1984-2014, “Arbeitslosigkeit im Zeitverlauf  from the Federal
Employment Agency (2017), own calculations
*** n<0.01, ** p<0.05, * p<0.1

Finally, we want to address some limitations of our analysis. Our results imply that there is a
response by the woman to her partner’s labor market status in the previous period, even after
conditioning on the wife’s own labor market status in the previous period. We believe that it is

reasonable to assume that there is some lag in the response of the woman. Nonetheless, it should
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be acknowledged that the specification places some restrictions on the timing of the response.
In particular, a contemporaneous adjustment of the woman to the man’s labor market status
would be absorbed by the conditioning on the own labor market status in the previous period.
Testing for a contemporaneous effect by including the current labor market position is also
problematic due to the potential for reverse causality. Assuming the direction of a
contemporaneous response, if at all present, is in the same direction, the total effect of the man’s
unemployment/ low-pay employment would be larger than the effect estimated in this study
since there is a positive correlation in the woman’s labor market status over time. This does not
invalidate the estimated conditional responses but one should be cautious about interpreting our
results as the “full” response. It would also be interesting to analyze a longer lag structure.
However, this is not the key focus of this study and would result in a further reduction of the
usable sample size.

Several recent studies have placed emphasis on identifying the added worker effect by only
considering the influence of a partner’s exogenous job loss, typically defined as resulting from
a plant closure or dismissal (see for example Stephens, 2002, and, Kohara, 2010), to ensure that
the identified effect is causal. Since there is no convincing way to model an exogenous switch
to low-pay employment from high-pay employment in a similar fashion, we have instead taken
great care in our model set-up to address this issue. We have decomposed the partner’s
employment status variables into a between- and a within-component. The within-component
is constructed based on the lag of the partner’s employment status and the time-invariant
individual-specific error terms are explicitly modelled. Nonetheless, there is no guarantee that
the estimated within-effects truly correspond to the impact a fully exogenous, unanticipated job
loss would have. Lastly, the choice of specification also allowed us to consider a broader group
of couples than studies focusing solely on e.qg. plant closing. Couples who are affected by plant
closings may be part of a specific sub-group where the impact of the job loss is different than

in other sub-groups.

7. Conclusions

The evidence presented in this paper suggests that there is an added worker effect at the
extensive margin. If a woman’s partner was unemployed in the previous period she is 3.1
percentage points more likely to participate in the labor market than if the partner was high-
paid. The probability of being employed also increases by 2.4 percentage points. We also show

that the man’s low-pay employment in the previous period has a similar, though somewhat
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smaller, effect on the woman’s labor market status as his unemployment. In particular, the
participation probability increases by 1.9 percentage points, while the employment probability
increases by 1.8 percentage points. The estimated between-effects could be interpreted as the
woman’s response to her partner’s overall propensity to be in a particular labor market state or
as evidence for assortative matching in the marriage market. A woman whose husband is
frequently unemployed is significantly more likely to participate in the labor market. However,
she is not more likely to be employed.

Our results may differ from those of earlier studies that did not find an added worker effect
at the extensive margin due to differences in the estimating procedure and the specific dataset
we use. In this context, it should specifically be noted that our reference group consists only of
women whose partners were high-paid in the previous period. We have chosen this specification
for two reasons. Firstly, we were specifically interested in also analyzing the impact of low-
paid employment of the man on the woman’s labor market outcomes. Secondly, the added
worker effect is often defined as a response to the loss of employment, and thus income, of the
breadwinner. Thus, it might be argued that — while employed — the breadwinner’s income is
generally assumed to be high enough to support the family, even without any additional income
from the secondary earner or at least without the secondary earner contributing a significant
share to the household income. If both partners are low-paid and are thus required to work full-
time in order to support the family (which is precisely the effect we also address in our study),
there is not much or no room for an additional increase in labor supply to occur. This is certainly
the case when considering the extensive margin. Thus, we would argue that in many definitions
of the added worker effect the lost job is implicitly assumed to have been high-paid. This second
point is of course debatable. The definition of the added worker effect is already not clear cut
and may be subject to change as the labor market changes over time. Particularly in the light of
changing gender roles, it might also be interesting to estimate the added worker effect separately

in each decade to see whether the effect has changed over time.
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Appendix 1: Partial Effects
Partial effect of the within-component of a partner’s unemployment in the previous period on...

1) the woman’s unemployment probability at a particular point in time
PE{F = @, <—(]7113’1it—1 + P12Y21e-1 + $11(0 — Wfimr) + @12(1 - Wipar) + @13(0 par) + X1LtB1) 1-1,,
(]7213’1it—1 + V22Y2it-1 + @21(0 - Wfimr) + @22(1 - Wipar) + @23(0 par) + leth) — A3 —ﬁu>
-, <—(]711Y1it—1 + V12Y2it-1 + @11(0 - Wfipar) + @12(0 - @ipar) + @13(0 par) + XlltBl) — A,

(]721)’1it—1 + V22Y2it-1 + @21(0 - Wfipar) + @22(0 - @ipar) + @23(0 - E’lpar) + X’2it§2) 1-1, —ﬁu)

2) the woman’s employment probability at a particular point in time
PE;M" = @, <—(]7113/1it—1 + V12Y2ic-1 + @11(0 - Wfipar) + @12(1 - ﬁipar) + @13(0 par) + XlltBl) 1-1,,
—(P21drie—1 + P22Yait—1 + @21(0 = olfPY) + @22 (1 — el ™") + P3(0 — Ip}™") + X, B;) |1 — 1z —ﬁu)
-, <—()7113/1it—1 + P12Y2ie-1 + P11(0 — olfP*") + @1, (0 — el ") + ¢13(0 — IpP*") + X3;,B1) 1 — Ay,

—(]7213/1it—1 + V22Y2it-1 + @21(0 - Ffimr) + @22(0 - Wlpar) + @23(0 par) + leth) -1y, —ﬁu)

3) the woman’s probability of being out of the labor force at a particular point in time
PEJ' = o <(]711J’1it—1 + V12Y2it-1 + @11(0 - Wfipar) + @12(1 - %lpar) + @13(0 par) + XlltBl) 1-14 )

- <(}711}’1it—1 + V12Y2it-1 t @11(0 - Wfipar) + @12(0 - Wipar) + 4313(0 par) + X11t31) 1-1; )

Where:

par
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