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This article studies the extent of occupational gender segregation in Germany and ana-
lyzes the influence of organizational characteristics on the extent of firm level segrega-
tion. We use the 2004 and 2008 survey waves of the Linked-Employer-Employee da-
taset at the IAB (LIAB) and estimate panel data models for the identification of ef-
fects on the corrected dissimilarity index. We find that the link between the level of
segregation and organizational characteristics such as gender mainstreaming, formali-
zation and the proportion of women in management positions depends on features of
organizational demographics. The results can be utilized by businesses and politics to
identify levers for the reduction of segregation.
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1. Introduction

Occupational gender segregation, ie. the unequal distribution of men and women
across areas and positions on the labor market, is a well-documented phenomenon. A
relatively high and stable level of segregation could be confirmed for the German la-
bor market, particularly in comparison with other European countries (e.g. European
Commission [EUCOM], 2010). The stability of segregation at labor market level can
be observed despite the equalization of women and men in many respects in and
around the labor market, for example in the level of training and labor market partici-
pation (inter alia Jirges & Schneider, 2011). From the supply side, different job pref-
erences seem to explain segregation; however, the demand side of the labor market
can also be examined as another potential source of segregation, which is why we put
the firm at the center of our study. The fact that there are significant differences in the
level of segregation within individual firms indicates that business characteristics can
play a role when it comes to segregation in the labor market. With a joint analysis of
the level of segregation and organizational characteristics we hope to identify levers
that can facilitate the reduction of segregation. Identifying these levers is particularly
interesting because segregation reflects a dimension of social inequality. Segregation
can be seen as a problem of equal opportunities between genders: The separation
based on jobs and job positions goes hand in hand with different entry and career op-
portunities as well as remuneration. Yet gender parity among employees is not only a
question of equal opportunities and consequently of political and social relevance, but
it can also be a factor of economic interest for companies. That is the case when we
assume an increase in productivity with mixed-gender workgroups, as experimental
and empirical studies have shown (cf. e.g. Lee & Farh, 2004). Our paper studies the
factors influencing the level of occupational gender segregation in German firms,
based on the 2004 and 2008 survey waves of the Linked-Employer-Employee dataset
at the IAB (LIAB). The relationship between the extent of firm level segregation and
organizational characteristics — such as business size, industry, or organizational de-
mographics — has its theoretical foundation in organizational sociology (see Acker,
1990) as well economic approaches, such as the theory of statistical discrimination (an
overview of approaches from organizational theory can be found in e.g. Achatz,
2008). Empirical evidence for the German labor market can be found among others in
Achatz, Beblo, and Wolf (2010) or Hinz and Schiibel (2001). The aim of our contribu-
tion is first of all to verify the relationships found in these studies using more current
data and to extend the econometric models to other explanatory factors. The data
structure of the LIAB allows us to carry out panel estimations for the level of segrega-
tion and to control them for numerous organizational characteristics. Our focus of in-
terest is to examine the relationship between measures of gender mainstreaming and
formalized recruitment procedures and the extent of segregation within establish-
ments. By studying these two potential influencing factors we can show whether there
is a systematic connection between measures in the field of human resources and or-
ganization and the internal level of segregation in the company. Our paper also con-
siders a new aspect of modeling the interdependent effect of the proportion of part-
time positions and of women in the workforce. So far no significant influence of the
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proportion of part-time positions has been found in studies (e.g. Achatz et al., 2010).
We assume, however, that this effect only becomes significant in connection with the
proportion of women in the workforce and consider this in our estimations. To our
knowledge this relationship has not yet been empirically researched.

This article is structured as follows: Section two provides an overview of the the-
oretical background as well as the present state of research on horizontal segregation.
The third section explains possibilities for measuring horizontal segregation and the
applied econometric methods. Section four introduces the data that has been utilized.
The fifth section presents the findings regarding the extent of horizontal gender seg-
regation as well as the results of the estimations. Section six concludes with a sum-
mary.

2. The current research landscape

Gender segregation in the labor market describes the distribution of men and women
across occupations or occupational positions. Two dimensions can be distinguished —
horizontal and vertical segregation — and different levels can be defined (cf. e.g.
Blackburn, Browne, Brooks, & Jarman, 2002). Horizontal segregation describes the
distribution of men and women across different firms, occupations, or industries;
however, the hierarchical level or the degree of responsibility is not considered. Meas-
ured at labor market level it demonstrates to what extent the gender ratio of the labor
market is reflected in the individual professions. In contrast, segregation within the
workforce can be interpreted as a difference in opportunity structures inside a compa-
ny (cf. Handl, 1984).

Vertical segregation as the second dimension of segregation refers to the corpo-
rate rank hierarchy of employees, which depicts the gender inequality that comes
along with higher income and differences in organizational power (cf. e.g. All-
mendinger & Podsiadlowski, 2001). In this article we focus on the analysis of the ex-
tent of horizontal segregation choosing the firms as the unit of analysis. Aspects of
vertical segregation are incorporated as potential explanatory factors.

When explaining the emergence of segregation the theoretical approaches can be
divided into supply-side and demand-side theories: Supply-oriented explanations claim
that horizontal gender segregation can be attributed to individual characteristics, pre-
job constellations (outside the working world) as well as different preferences between
the sexes. Approaches are, for example, the theories of human capital or socialization.
In contrast, demand-side approaches emphasize the effectiveness of social control
mechanisms, structural constraints and barriers on the level of the labor market that
make it more difficult for women to enter professions dominated by men. Moreover,
it is implied that employers practice discrimination and personnel selection, hampering
the entry of women into professions dominated by men and vice versa (for an over-
view see Busch, 2013).

Apart from the role of the employer, demand-side approaches stress the organi-
zations role as a social unit. This requires taking a firm-level perspective, which in the
field of segregation research has mostly been neglected in previous studies. The start-
ing point is to regard organizations as corporate actors that employ men and women
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for certain positions, open up career opportunities and show preferences for a gender-
specific selection of staff for their positions (cf. Bielby & Baron, 1980).

So far, numerous empirical studies have analyzed - in the tradition of organiza-
tional theory - the relationship between different organizational characteristics and the
extent of occupational segregation. One of the most widely discussed impacting fac-
tors is the size of the company, measured by the number of employees. A higher
number of employees goes hand in hand with the implementation of a human re-
source policy, e.g. the formalization of recruitment procedures, which impedes dis-
crimination based on gender. In addition, gender-homogenous recruitment simply be-
comes more difficult as the size of the company increases (cf. e.g. Tomaskovic-Devey
& Skaggs, 2001). For German establishments Hinz and Schiibel (2001) have shown
that the number of employees has a significantly negative influence on the extent of
occupational gender segregation.

There is also empirical evidence for the influence of organizational demographics,
i.e. the structure of the workforce, on the level of segregation within a firm with a par-
ticular focus on the gender ratio of the staff. Utilizing German data Achatz et al.
(2010) have initially found a negative effect of the proportion of women in the work-
force (cf. also Achatz, 2008; Allmendinger & Podsiadlowski, 2001; Beblo, Heinze &
Wolf, 2008 as well as Bansak et al., 2012 for effects at labor market level in the USA).
This can be interpreted as an indication that men have easier access to professions
dominated by women, while the male-dominated occupational fields have strong bar-
riers to entry for women (cf. Achatz et al., 2010). It can be assumed that further diver-
sity categories apart from gender are connected with segregation (cf. theories on inter-
sectionality, e.g. Siebert & Bornheim, 2011). In our analysis, we consider the age struc-
ture of the workforce. This is based on the theoretical assumption that an older work-
force might have a higher proportion of men, as there have historically been more
men than women in the labor market. Moreover, it can be argued that the employ-
ment behavior of women has changed significantly in the past years and that it can
therefore be assumed that women starting their work life today or who have started
their work life a few years before tend to fill more full-time positions in comparison
with older women. The proportion of part-time employees is another characteristic
feature of the workforce whose influence on the level of segregation is theoretically
discussed. A high proportion of part-time employment can be seen as an opportunity
enabling women to enter male-dominated occupational fields. However, Achatz et al.
(2010) are not able to show significant effects. We assume that the direction of the ef-
fect depends on other variables of organizational demographics. Instead of providing
entry opportunities to women, the offer of part-time work in an environment already
dominated by women might actually enforce segregation, as there is no “lead in” for
men. So the direction of effect of the share of part-time positions changes depending
on the proportion of women in the workforce (cf. Allmendinger & Podsiadlowski,
2001). We model this moderating effect on the mechanism by considering the inter-
dependence of the proportion of women and the share of part-time positions with re-
gard to the respective workforce in our empirical model. Empirical studies have also
shown that a firm’s legal form influences the level of segregation: For corporations
under public law in Germany a higher degree of formalization can be expected, lead-
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ing to lower segregation on average, as a discriminating recruitment policy is more dif-
ficult to maintain (cf. Achatz et al., 2010). It can also be argued that because of the dif-
ferent legal conditions, the exogenous pressure on the organization that arises varies
in strength. By analogy to this statement we will also explain the results that in young-
er firms an integrated structure of the workforce is more likely. The age of the organi-
zation is assumed as an influencing factor, as younger firms are exposed to particularly
strong legal and social pressure when it comes to gender equality (cf. Tomaskovic-
Devey & Skaggs, 2001 for the USA). Moreover, there is international evidence that
the industry in which a company operates can be taken into account as another distin-
guishing feature for the extent of occupational segregation (among others Organisa-
tion for Economic Cooperation and Development [OECD], 2012). The varying dis-
tribution of men and women across different occupational fields and moreover differ-
ent corporate cultures within the industries is seen as the reason. Additionally, a par-
ticularity of German studies is the location in Germany as an influencing factor on the
extent of segregation. Many studies have provided empirical evidence for the differ-
ences between West and East German firms indicating a higher level of segregation in
East Germany (e.g. Falk, 2002; Trappe & Rosenfeld, 2001). For the time immediately
after reunification, a higher level of segregation in East Germany can be interpreted as
a result of the state-controlled labor force distribution of the former GDR, where de-
spite high female employment, women preferred to work in occupational fields typi-
cally occupied by females than their counterparts in West Germany (cf. Busch, 2013).
The fact that these differences increased initially after reunification and have remained
consistent up to today, is connected to the decline of the proportion of women in to-
tal employment in East Germany and implies transformation-related reasons in the
form of changes in the occupational structure (cf. Falk, 2002).

There is empirical evidence for the factors influencing the extent of occupational
gender segregation that have been pointed out so far, particularly also for the German
labor market, and they are therefore included in our analysis as control variables. In
contrast, less attention has been paid to the relationship between segregation and for-
malized recruitment processes as well as equality policies, presumably because of the
limited availability of data. At the international level, the studies of Stainback and
Kwon (2012) and Tomaskovic-Devey and Skaggs (2001) have analyzed the effects of
formalized processes in organizations. They find that formalization — under certain
conditions — can promote a balanced gender distribution. Theoretical works argue:
The less formalized organizational routines are, the more room there is for “cronyism,
subjectivism, sex stereotyping and bias“ (Reskin & McBrier, 2000: 214) in recruitment
processes, job assessment, or in promotion. The implementation of active gender
mainstreaming measures can be part of a formalized personnel routine, but also an in-
dependent factor. In their study, Stainback and Kwon (2012) show a negative effect of
equal opportunity measures on horizontal segregation in least square regressions based
on South Korean data. The link between the implementation of gender mainstreaming
and less horizontal segregation in Germany, also results from the bivariate analysis
carried out by Beblo et al. (2008). Achatz et al. (2010) assume a causal relationship.
However, the authors cannot verify this empirically as their analysis is based on data
without information on whether gender equality policies exist. We close this research
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gap and use other waves of the same dataset for our analysis, which include variables
for the implementation of gender mainstreaming. By using these waves of the LIAB,
we are also able to identify the degree of formalization in organizations and to analyse
its effect on the extent of firm level gender segregation. Using American data, To-
maskovic-Devey and Skaggs (2001) analyze the influence of bureaucracy. They find
that bureaucratization in general does not lead to a reduction of segregation, but that
the direction of effect depends on other organization-specific variables, e.g. manage-
ment culture. A corresponding interdependence of formalization and other organiza-
tional characteristics for Germany is also assumed by Allmendinger and Podsiadlowski
(2001). We will empirically consider the interaction of the gender ratio in the work-
force and the degree of formalization.

Another determinant of the level of occupational segregation, which from our
point of view has not yet been studied sufficiently, is vertical segregation. Stainback
and Kwon (2012) have also analyzed this connection and find a positive relationship
for South Korean data. As we assume a connection between horizontal and vertical
segregation (cf. Blackburn et al., 2002), the exact direction of effect is theoretically not
clear and should be analyzed in experimental studies. It is possible that the gender ra-
tio in the leadership structures has an effect on horizontal segregation, or that hori-
zontal segregation entails inequalities in the vertical dimension. The latter is based on
the assumption that when men and women do not work in the same professions,
wage discrimination is easier with equal work performance than with work in compa-
rable fields (cf. Ludsteck, 2014). We include the share of women in management posi-
tions as an explanatory factor of occupational horizontal segregation.

In addition, further research in the field of gender segregation refers to the empir-

ical survey of supply-side theories as well as studies on the effects, such as the Gender
Pay Gap (e.g. Busch, 2013; Hinz & Gartner, 2009).

3. Determining the extent of gender segregation and its influencing
factors

3.1 Calculation and correction of the dissimilarity index

In order to gather and quantify the gender-related segregation in the labor mar-
ket, various concepts exist for the operationalization and measurement of the unequal
distribution of the sexes across occupations. Segregation indices constitute one possi-
bility of condensing the extent of segregation to a single key figure. The existing litera-
ture on index measures of occupational segregation is comprehensive and offers nu-
merous approaches (for an overview see Fliickiger & Silber, 1999). For this article, we
decided on the dissimilarity index by Duncan and Duncan (1955). This captures on
the one hand the horizontal dimension that we are interested in, and it is on the other
hand in widespread use in the current literature, which facilitates the comparison of
our results.

The dissimilarity index at total labor market level is defined as

D[:lzi_Mf with j=1, ..., m occupations,
24F M
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where Fj states the number of women in occupation j, Mj the number of men in occu-
pation j and I the number of females and M the number of males on the labor mar-
ket. For the calculation of the value at establishment level (DI;) we adapt the formula.
The segregation within an establishment is calculated as

DI. :lz i_% with i=1, ..., n establishments and j=1, ..., m occupations,
T24HE M

whereby the size of the workforce is chosen as the reference value, thus Fj (M)
stands for the number of females (males) in firm i and profession j and Fi (M;) for
the number of females (males) in firm i. In order to receive a meaningful value for
the whole of Germany, the index values are averaged over all firms using weighting
factors.!

The dissimilarity index is normalized to the interval [1;0], with the value O show-
ing that the same gender ratio can be found in all professions. The value 1 indicates

complete segregation, i.e. in each profession there are either only women or only men
(cf. Duncan & Duncan, 1955).

A disadvantage of the dissimilarity index is that, in firms where certain profes-
sional groups are poorly occupied, a strong segregation can be measurable even with a
random distribution of men and women (with the given gender ratio of the work-
force). To account for that we use a corrected version of the dissimilarity index by
Carrington and Troske (1997). Based on random distribution, a hypothetical index
value DI*, dependent on the number of employees for a given size of the professional
group, is initially simulated. The corrected dissimilarity index (DI, then results from
the deviation of the measured value to the hypothetical value and is defined in the in-
terval [-1;1]:

— *
DIZDI* o pyspys

pr,, - DI
7&* for  DI<DI*

We calculate the corrected index first at the level of the labor market (Dlc.) and also
individually for each establishment (DIicor). This correction allows us to capture the
systematic extent of horizontal segregation. Random influences are controlled and no
longer lead to an overestimation of the actual extent of segregation.

3.2 Estimation and identification strategy

The aim of this study is to describe not only the extent of gender segregation in Ger-
man firms and on the labor market as a whole, but most importantly the influence of
organizational characteristics. To check for unobserved heterogeneity at company lev-

I For descriptive statistics on DI; we use the weighting factors of the cross-sectional data
provided by the IAB establishment panel. These weighting factors are necessary as the
IAB establishment panel is based on a multiply disproportionate sample regarding the
characteristics establishment size, industry, and federal state.
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el, we make use of the panel structure of the LIAB and utilize the data of the survey
waves from the years 2004 and 2008 to carry out different panel estimations. We esti-
mate a model of the following form

Dlcog,, = vi+ fiformalismy + fformalismy + FSy + fzgendermainstry;
+ fagendermainstry # FSiyy 4+ [sPTQi + [ePTQi * FSi + [12FSi

+ fgtop share;, + fo(top share;,)® + Bqio(top share;)? + X;pa + uj,y

DIcori marks the corrected dissimilarity index as described in Chapter 3.1 in estab-
lishment 7 at the time # which is normalized to a [0;1] interval.?

Formalism;; and measure; are dummy variables that take the value 1 if establish-
ment / at the time 7 uses formalized recruitment procedures or applies measures pro-
moting the equality of men and women. FS; marks the female share in the workforce
of establishment 7 at the time % PTQ; denotes the proportion of part-time employees
in establishment 7 at the time % Top share; refers to the share of women in top man-
agement positions in establishment 7 at the time % Vector Xi comprises the control
variables proportion of women in establishment, location (East / West Germany), age
of organization,? number of employees (logarithmized), year, number of employees
with university degree, number of women in establishment with university degree,
number of employees typical in male / female professions,* average age of employees,
variation coefficient of employees’ age, number of occupational groups, industry sec-
tor, legal form, collective pay commitment, workers’ council, downsizing,> and a con-
stant. Yi describes a time constant, company specific effect. u;is the error term.

By incorporating the interaction effects of the proportion of women in the work-
force and the proportion of part-time positions as well as interactions between the
female share and gender mainstreaming respectively formalism, we can flexibly model
the direction of the relationship of these influencing factors and thus depict theoreti-
cally assumed interdependencies between the independent variables.6

By linearly transforming the corrected index, we can estimate fractional response models,
which are characterized by the fact that the dependent variable is limited to the interval
[0;1]. We make use of the fact that the linear transformation of the dependent variable
does not change the signs of the estimated coefficients. The transformation is carried out
as follows:

DI =0.5+0.5-DI

(i)COR (i)cor

3 The dummy variable is defined as 1 when the establishment was founded before 1990.

4 A profession is defined as a male/female profession when at labor market level more than
70 petcent of the employees in this profession are male/female.

> Downsizing is defined as dummy variable, which takes the value 1 if the number of em-
ployees decreased by a minimum of 10 percent compared to the previous year.

¢ To study the different directions of effect we have also estimated the models separately
for establishments employing mostly white- collar or mostly blue-collar workers. If the ra-
tio of blue-collar to white-collar workers was more than 60/40 (40/60), an establishment
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Regarding the estimation of our model, it should be noted that we cannot rule
out that unobserved heterogeneity between the firms exists, for example in the form
of the corporate culture. By using numerous control variables, we assume that the
possibly existing endogeneity of the explaining variable is significantly reduced and
that unobserved factors such as the corporate culture can be seen as time-constant in
the period considered and are therefore captured by the company-specific effect Yi.
To account for the problem of time-constant unobserved heterogeneity, we use panel
models which explicitly control for the company-specific individual effects.

The use of panel data combined with fixed-effects (FE) models could enable an
unbiased estimation of our effects. However, only the within variation is used for the
estimation of the coefficients, which is why no effects of time-constant variables can
be estimated. The variables we use are organizational characteristics which predomi-
nantly show variation at the intercompany level. In contrast, we observe little variation
within firms, as most organizational characteristics remain stable over time and show
only few changes within a four-year period (e.g. industry and location only change in
individual cases). The result is that some effects cannot be estimated and others only
on the basis of a small number of cases with a variation over time. This results in high
standard errors of the estimators and therefore missing significances.” Random-effects
(RE) models or pooled OLS regressions (POLS) remain the alternative to fixed-
effects models, considering the unobserved heterogeneity. These are based on the
analysis of intercompany differences and less on within variation, which the FE esti-
mator uses. The problematic assumption for both estimation methods is, however,
that the specific unobserved heterogeneity of the firms, i.e. the company-specific ef-
fect Yi must be exogenous. We cannot rule out that some of the regressors we use are
correlated with unobserved characteristics. To the extent to which that is the case, it
limits a purely causal interpretation of the estimated effects, which needs to be consid-
ered in the discussion of the results. We decided to use both POLS and RE under
these constraints, but have included the result of the FE estimation in the appendix
(see section 5.2).

A direct comparison of RE and POLS models shows that RE models under the
validity of all assumptions estimate more efficiently than POLS. However, strict en-
dogeneity is required as identifying assumption (cf. Cameron & Trivedi, 2009). This
assumption can become problematic in the framework of our estimations if we expect
a serial correlation in the variables. This correlation structure might exist in our da-
taset, as we for example cannot rule out a relationship between the level of segregation
in 2004 and the implementation of equality measures or formalized personnel re-
cruitment processes in 2008. In this case POLS would be more suitable as it does not
require the assumption of strict endogeneity. We have decided to juxtapose the two
models.

was categorized as “blue collar” (“white collar”). The results do not show significant dif-
ferences in the direction of effect of the explaining variable between the two sectors.
However, the coefficients differ in strength. The results ate available on demand.

7 see Table A2.
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Furthermore, we estimate the model presented above as panel fractional response
(FR) model. This takes account of the fact that the dependent variable, i.e. the cor-
rected dissimilarity index, is defined as continuous variable in the interval [0;1]. In the
panel fractional response model a probit response function is calculated using a
pooled Bernoulli quasi-maximum likelihood estimator (QMLE). We specify the corre-
lation structure of the companies’ unobserved heterogeneity with the other explaining
variables analogous to the linear random effects model. The identifying assumption is
therefore in turn that the unobserved heterogeneity is not correlated with the explain-
ing variable. For details, see Wooldridge and Papke (2008).

4. Data

This study uses the cross-sectional model of the Linked-Employer-Employee Data
(LIAB) (Version 2, Years 2004 and 2008) from the IAB. Data access was provided via
on-site use at the Research Data Centre (FDZ) of the German Federal Employment
Agency (BA) at the Institute for Employment Research (IAB) and subsequently re-
mote data access. The LIAB data link process-generated personal data of the Federal
Employment Agency and of the social security system to data from the IAB estab-
lishment panel IABEP). The IABEP is a representative, disproportionately drawn
random sample of establishments with at least one employee subject to social security
contribution. The annual panel survey (reference date June 30) covers recurring in-
formation on size, workforce structure, or turnover but also alternating selected issues
such as gender mainstreaming. The process data consist of employee and benefit noti-
fications as of June 30 of persons, who at that time were employed by an establish-
ment panel firm. Not included are therefore occupational groups such as self-
employed, civil servants, or those in minor employment. A detailed description of the
data can be found in Heining, Scholz, and Seth (2013).

The LIAB offers the exceptional opportunity to analyze workforce characteristics
in combination with business characteristics so that labor supply and labor demand
can be viewed simultaneously. For the analysis at hand, the waves of 2004 and 2008
are used, as these waves of the IAB establishment panel contain additional questions
concerning gender mainstreaming.

Our dataset is restricted to firms with more than 20 employees who are subject to
social security contribution, the reason being that in smaller businesses, gender segre-
gation is largely influenced by random fluctuations. For technical reasons, only firms
with a workforce consisting of men and women and with more than one occupational
group are included in the analysis. Table Al shows the descriptive statistics of the da-
taset for the years 2004 and 2008. The weighting factors of the establishment panel
were used for these and other descriptive analyses. The results are therefore an ex-
trapolation for the German labor market.

5. Empirical results

5.1 The extent of gender segregation in German firms

On the basis of the LIAB, we have calculated the dissimilarity index in its form by
Duncan and Duncan (1955) as well as the corrected index by Carrington and Troske
(1997) at labor market and establishment level for the years 2004 and 2008. We meas-
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ure the (un)equal distribution of men and women across occupational groups. This
grouping was done because the more refined the breakdown of occupations, the larger
the extent of random segregation would be. For that purpose, we compile all three-
digit occupational titles to two-digit ones, which leads us to a maximum of 65 occupa-
tional groups per establishment (see Table A1).

Table 1 provides an overview of the calculated values of the dissimilarity index at
labor market level (DI, Dlc) and at establishment level (DI;, Dlic) in the years 2004
and 2008. At labor market level, the corrected DI yields a value of 0.5420 in the year
2004. With 0.4210 the value at establishment level is lower. Also in 2008, the segrega-
tion at labor market level is higher than at establishment level (0.5186 as opposed to
0.4082), measured by the corrected index. The comparison of the correction effect at
labor market and establishment level shows that the higher segregation at establish-
ment level measured by the uncorrected index can be explained with the higher ran-
dom distribution within the small units: While the correction at labor market level ef-
fects only little change — here each occupational group is represented by large num-
bers of employees — the index drops substantially at establishment level with the coz-
rection.

Table 1: Overview of corrected and uncorrected dissimilarity indices at total labor
market and establishment level by year

2004 2008
standard standard
mean - N mean . N

deviation deviation
DI 0.5260 0 7326 0.5208 0 6616
DI 0.5796 0.2852 7326 0.5695 0.2810 6616
Dlcor 0.5240 0 7326 0.5186 0 6616
Dlicor 0.4210 0.3766 7326 0.4082 0.3692 6616

Source: LIAB Cross-sectional model 2004 and 2008, own calculations using weighting factors.

Our results correspond with the findings of previous empirical studies. Hinz and
Schiibel (2001), for example, who simply calculate the index in accordance with Dun-
can and Duncan, show that segregation is higher at the level of the establishment than
on the labor market as a whole. However, the opposite emerges as soon as the cor-
rected index is applied, as shown e.g. by Achatz et al. (2010).

Between 2004 and 2008, there was little change in the concentration of men and
women in different occupations: We cannot determine any relevant changes over
time, neither for the corrected, nor for the uncorrected index.

In order to explain the differences between companies in the level of segregation,
we can first analyze the descriptively the distribution of the DI;..r conditional on dif-
ferent organizational characteristics. It appears that the mean level of segregation var-
ies systematically with organizational characteristics such as company size, industry
sector, ot location. Features of organizational demographics as well as the existence of
formalized recruitment procedures and gender mainstreaming seem to be associated
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with the level of DIon.® The dependence on the proportion of women in the work-
force is worth noting: It is striking that with a very low proportion of women (= 0.1),
the segregation is substantially more distinct than with a very high proportion of
women (> 0.9), even though there is the same asymmetry between the number of
men and women. This can be interpreted as an indication that men integrate more
easily in female occupations than women do in male occupations (cf. Achatz et al.,
2010). Yet this example in particular reveals the weakness of the bivariate analysis: The
proportion of women in the workforce is not independent of other business charac-
teristics, such as e.g. the industry sector. A conclusion about the actual effects of the
proportion of women in the workforce can therefore not be drawn based on only bi-
variate analysis.

5.2 Estimation results

The bivariate results are now to be verified by means of multivariate models. For that
purpose, we estimate three model types: Pooled OLS, Random Effects, and Fractional
Response. In each model the dependent variable is the linear transformation of the
corrected dissimilarity index (DIicor) at establishment level.

We compare the specification presented in section 3.2 with estimations result
based on a functional form without interactions in the variables related to the propor-
tion of women in the workforce. This specification is to illustrate which influence the
non-linear modeling (i.e. using interactions) of the effects of the variables gender
mainstreaming, formalism, and proportion of part-time has, compared with the model
version used in previous studies, which only considers the stand alone effect of the
variables. Table 2 provides an overview of the estimation results for the POLS, RE,
and FR model. Columns (1) and (2) of Table 2 show the results of the POLS estima-
tions. Columns (3), (4) and (5), (6) contain the estimation results for RE and FR mod-
els. Columns with uneven numbers show the specification without interactions and
columns with even numbers show the model with interactions added.

We can see that particularly the relationship between segregation and the propor-
tion of part-time is strongly context-sensitive, i.e. it differs depending on the propor-
tion of women in the workforce. Without consideration of the interaction term, no
significant effect can be shown in any of the models, as positive and negative effects
are balanced in the total sample. Considering the interaction with the proportion of
women in the workforce, all three models yield highly significant results. While in
firms with a higher proportion of women, a higher proportion of part-time jobs is
linked to significantly higher segregation, it leads towards integration in a male-
dominated environment. This corresponds exactly with the theoretical argumentation.
Figure 1 shows that the coefficients of the proportion of women in the firm and the
proportion of part-time jobs can only simultaneously be interpreted meaningfully and
illustrates the relationship with regard to the marginal effects.

8 For a detailed description of the bivariate relations see Seifert and Schlenker (2014)
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Table 2: Estimation results of the POLS, RE, and FR models in different

DOI 10.1688/mrev-2014-03-Seifert

specifications
M ) 3) @) (5) (6)
VARIABLES POLS POLS RE RE FR FR
Year 2008 -0.0021 -0.0044 -0.0083+* 000877 -0.0190%* 00223
(0.0031) (0.003) (0.0023) (0.002) (0.0073) (0.007)
@?ﬂ‘:gﬁiz’ps‘;f -0.1639" -0.2614% 20,1593+ 02310 04850% 07764
(0.0135) (0.017) (0.0135) (0.016) (0.0380) (0.047)
,\Gﬁgi”nd;;eaming -0.0081% -0.0284* -0.0024 00143 00143% 00734
(0.0030) (0.006) (0.0023) (0.004) (0.0073) (0.016)
Stre;:riurn“g?nFs - 0.0483+* 0.0282+* - 0.1309**
(0.012) (0.010) (0.029)
Formalism -0.0087* -0.0274* -0.0048* 00195 00199% 00854
(0.0032) (0.006) (0,0025) (0.004) (0.0079) (0.016)
Formalism x FS - 0.0442+* - 0.0341%* - 0.1427%
(0.012) (0.011) (0.032)
Part-time share 0.0020 -0.2079* -0.0011 -0.1562+ 0.0058 -0.5902+*
(0.0099) (0.025) (0.0094) (0.025) (0.0256) (0.069)
Part-time share x FS - 0.3242*** - 0.2397*** - 0.9104***
(0.038) (0.039) (0.104)
Eizfr!i)s“me"‘ -0.0229* -0.0244% -0.0221% 002317 0.0658"*  -0.0691**
(0.0023) (0.002) (0.0023) (0.002) (0.0067) (0.007)
Age of 0.0167" 0.0169"* 0.0131" 00137 0.0436™ 00451
establishment
(0.0039) (0.004) (0.0035) (0.004) (0.0107) (0.011)
East Germany 0.0212+* 0.0197+* 0.0163+* 0.0155** 0.0521%* 0.0491%
(0.0041) (0.004) (0.0041) (0.004) (0.0120) (0.012)
Top share 0.1172% 0.1224* 0.0989** 0.1022* 0.2801%* 0.2032
(0.0455) (0.045) (0.0365) (0.037) (0.1087) (0.109)
Top share? -0.3178" -0.3387* -0.2865** -0.2970* -0.7630* -0.8126*
(0.1466) (0.145) (0.1187) (0.120) (0.3471) (0.349)
Top share® 0.1981* 0.2110%* 0.1861** 0.1920** 0.4832** 0.5126**
(0.1044) (0.104) (0.0844) (0.085) (0.2462) (0.248)
Observations 9087 9087 9087 9087 9087 9087
R-squared 0.3975 0.4088

Standard errors in parentheses

Source: LIAB Cross-sectional model 2004 and 2008, own calculations. Level of significance: * p<0.1, ** p<0.05, *** p<0.01. All
models control for industry sector, legal form, share of employees in typical male/female occupations, average and variation
coefficient of employees’ age, number of occupational groups, collective pay commitment, workers’ council and downsizing,
share of graduates among employees and among female employees.
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Figure 1 shows on the vertical axis the proportion of part-time positions, on the hori-
zontal axis the proportion of women in the workforce. We can see that the colored
patterns on the right and left edges of the figure run in opposite directions. It can be
interpreted that with a lower proportion of women in the workforce (e.g. < 20 per-
cent) an increase in the proportion of part-time jobs lowers the segregation. With a
higher proportion (e.g. > 80 percent) an increase in part-time employment goes con-
versely along with an increase of the corrected dissimilarity index.

Figure 1: Estimated effect of the implementation of equal opportunity measures on the
corrected dissimilarity index in relation to the proportion of women

.05

0

Marginal effect of gender mainstreaming
-.05

-1

0 4 6 .8 1
Female share in the workforce
oL —-—-——-- RE
----------- FR

Source: LIAB 2004 and 2008, own calculation.

Figure 1 shows on the vertical axis the proportion of part-time positions, on the hori-
zontal axis the proportion of women in the workforce. We can see that the colored
patterns on the right and left edges of the figure run in opposite directions. It can be
interpreted that with a lower proportion of women in the workforce (e.g. < 20 per-
cent) an increase in the proportion of part-time jobs lowers the segregation. With a
higher proportion (e.g. > 80 percent) an increase in part-time employment goes con-
versely along with an increase of the corrected dissimilarity index.

For the coefficients of the variables gender mainstreaming and formalism the in-
teraction with the proportion of women in the workforce also proves highly signifi-
cant in all three estimation procedures. We find a significant effect of the implementa-
tion of gender mainstreaming on the corrected dissimilarity index, which varies de-
pending on the female share in an establishment. Figure 2 shows these dependencies.

The estimation results show that in companies with a proportion of women of
less than 60 percent, gender mainstreaming go along with a lesser extent of segrega-
tion. However, the marginal effect becomes positive with a higher proportion of
women.
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Figure 2: Estimated effect of formalism on the corrected dissimilarity index in relation
to the proportion of women
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Source: LIAB 2004 and 2008, own calculation.

Figure 3: Estimated effect of part-time share in the context of the proportion of women
in the workforce on the corrected dissimilarity index in the POLS model
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Source: LIAB 2004 and 2008, own calculation.

Figure 3 shows furthermore that the marginal effect for formalized processes in per-
sonnel selection (formalism) is also context-sensitive. In all estimations, we find a sig-
nificant influence of these formalized processes. By interacting these dummy variables
with the proportion of women in the workforce again a mixed picture emerges: For-
malized processes in personnel selection correspond to a lower level of segregation
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when applied in businesses with less than 60 percent women in the workforce. How-
ever, when the proportion of women in the labor force is higher, a significantly higher
value of the corrected dissimilarity index is found when formalized processes exist in
personnel selection just like with gender mainstreaming. These insights can be inter-
preted to mean that the existence of gender mainstreaming as well as formalized pro-
cesses in personnel selection ease women’s entry into male-dominated companies.

Yet it has to be considered in the interpretation that when it comes to the mar-
ginal effects of the three influencing factors discussed above that a high proportion of
women in the workforce (FS) is associated with a significantly lower value of the cor-
rected dissimilarity index. The extent of the correlation is to be regarded as dominant
for the total sample compared with the other estimated coefficients. The results never-
theless suggest that the implementation of gender mainstreaming and formalized pro-
cesses in personnel selection are organizational characteristics that can be changed in
the short term; yet they can also be used as a lever for the reduction of segregation.
Moreover, the proportion of part-time employees in particular shows a close, though
not linear relationship to the level of segregation within a company.

Figure 4: Estimated effect of the top share on the corrected dissimilarity index

[

.01 .02
1 1

0

Marginal effect of top share
-.01
Il

-.02
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0 g d 1
Female share in top management
oL ----- RE
----------- FR

Source: LIAB 2004 and 2008, own calculation.

To estimate the influence of vertical segregation, we utilize the proportion of women
at top management level in firms (top share). We model the effect of the proportion
of women in top management as a third-degree polynomial and show a significant
correlation. The estimations show that an increase in the proportion of women in
management positions at low base level is linked to higher segregation. However,
when a certain percentage of women in management positions is attained, this is as-
sociated with a lower level of segregation (see Fig. 4). This can also be seen as evi-
dence for theoretical studies saying that the appointment of individual women into
management positions is strategically employed to feign a successful integration of
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minorities, in this case women (see Kanter, 1977 for details). The size of the esti-
mated coefficient for vertical segregation is comparable with the one for the female
share in the workforce.

Corresponding to our theoretical considerations, we also find a positive estimated
coefficient for the age of the organization and a significant correlation with the age
structure in the company. In accordance with previous studies, we also find a signifi-
cantly negative effect of the firmsize on the corrected dissimilarity index, a significant-
ly higher level of segregation in East German companies, and significant differences
by industry sectors (not reported). We can thus validate the previous empirical studies
with our results. Moreover, by expanding the examination with regard to context-
sensitive relationships, particularly the proportion of part-time jobs as well as formal-
ized processes and gender mainstreaming, we can contribute to a better understanding
of differences in the level of segregation in German firms.

The results discussed above prove stable across the estimation models POLS,
RE, and FR (cf. Table 2).° It shows that the results of the POLS estimations are ro-
bust and do not differ considerably from FR and RE. As already discussed theoretical-
ly, the validity of the identification assumptions of all three models must be ques-
tioned critically. From a theoretical point of view, an FE model should be preferred to
the RE model in order to consider a potential correlation between company-specific
unobserved heterogeneity with the explaining variables. As indicated in section 4, the
estimation of FE models did not prove useful because of the data we used. Many of
the variables used in the estimation are — apart from individual cases — time-constant
at firm level (e.g. industry sector, location, year of company foundation). For time-
variable parameters, particularly the implementation of formalized processes and gen-
der mainstreaming, changes can only be observed in a small proportion of the firms
(Iess than 15 percent of the sample!?). For these firms, we can furthermore assume
that this change possibly has no directly measurable effect on the level of segregation
yet, as this becomes visible only in the long run with a change in recruitment policy
and which can therefore be captured better via inter-company differences. The possi-
bilities of the FE estimation are therefore limited and show no significant estimators
because of the low intra firm variation. The results of the FE estimation can be found
in Table A2.11

9 Table 2 shows the estimated coefficients of the FR model. The calculation of marginal ef-
fects yields results comparable to the RE coefficients.

10 Detailed statistics on the variation of the variables over time are available upon request.

T In the case of the non-linear fractional response model, the problem discussed above can
be met by using time averages of all variables as additional covariates (see Wooldridge and
Papke, 2008). Yet because of the low variation over time in the data we used, this is also
not promising and leads to non-significant results because of the missing variation. The
results of the specification are available upon request.
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6. Summary and conclusion

This article describes the extent of horizontal occupational segregation in German
firms on the basis of the LIAB datasets of the years 2004 and 2008 and analyzes the
relationships between the extent of horizontal segregation and organizational charac-
teristics. The consistently high level of segregation in Germany and the identification
of potential levers in firms for its reduction are of high scientific as well as sociopoliti-
cal relevance, as horizontal gender segregation is not only accompanied by differences
in the distribution of the sexes across occupational groups, but also leads to inequali-
ties in wage, status and career opportunities. We calculate the dissimilarity index in ac-
cordance with Duncan and Duncan (1955) to measure the extent of horizontal segre-
gation in the German labor market and within firms and use Carrington and Troske’s
correction method (1997) to control random fluctuations in the gender ratio of small
occupational groups.

Using panel data models, we estimate the influence of different organizational
characteristics on the segregation within the firms. In accordance with existing studies,
we find a relationship between the extent of horizontal segregation and establishment
size, industry, and legal form. We can also show that organizational demographics sig-
nificantly influence the level of segregation; the critical influencing factors are the pro-
portion of women in the workforce and the proportion of part-time employees in par-
ticular. Another central aspect of our analysis is human resource measures and their
interdependencies with other organizational characteristics. We find a significant nega-
tive influence of human resource measures such as the implementation of gender
mainstreaming and formalized recruitment procedures on the horizontal segregation
of the establishment. Out estimations show a lower level of segregation in firms where
these measures are implemented. Yet it shows that these effects are context-sensitive
and reduce segregation only in those firms that have less than 60 percent women in
their workforce. These results show that the adoption of human resource measures
with the aim of reducing segregation must be discussed in the context of other organi-
zational characteristics. It seems that the implementation of gender mainstreaming or
formalized recruitment procedures only provide a “lead in” for women in male-
dominated firms. Companies and politics can use this finding to assess potential
measures for the reduction of segregation.

Finally, we examine the relationship of horizontal and vertical segregation: The
multivariate models suggest that there is no linear relationship between a low propoz-
tion of women at management level and a segregated workforce, but that only beyond
a critical threshold of a 20 percent proportion of women in management positions, is
there a lower level of segregation in the firm. This relationship is particularly interest-
ing in the course of the debate about a compulsory women’s quota. If more women
are to get into management positions, an integrated workforce can be the basis for in-
creasing the proportion of women in management. This, however, requires further
analyses in order to identify the direction of the relationship between horizontal and
vertical segregation and possibly additional determinants of this relationship.

Overall, our article shows that the extent of horizontal segregation in German
firms differs substantially and that these differences occur systematically according to
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organizational characteristics. It can therefore be concluded that certain company
characteristics either reinforce or reduce segregation. In contrast to, for example, loca-
tion or industry, the existence of human resource instruments such as gender main-
streaming or formalized recruitment routines can be changed in the short term. They
therefore represent influencing factors that can be utilized as levers for changing the
level of segregation in the firm.
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Appendix
Table Al: Descriptive statistics of the panel dataset
mean standard deviation minimum maximum N

Dlicor 0.705 0.159 0020 1 9087
Year (2008) 0510 0500 0 1 9087
Gender Mainstreaming 0.446 0497 0 1 9087
Formalism 0.624 0.484 0 1 9087
Female share 0442 0.271 0001 0.99 9087
Part-time share 0.204 0.221 0001 1 9087
% male occupations 0400 0330 0 1 9087
% female occupations 0236 0314 0 1 9087
No. of ocoup. groups 12,971 8.526 2 65 9087
Establishment size(ln) 4844 1182 3.045 10.780 9087

Industry
2 0.023 0.150 0 1 9087
3 0.032 0175 0 1 9087
4 0.034 0.180 0 1 9087
5 0.095 0.293 0 1 9087
6 0.148 0.355 0 1 9087
7 0.033 0.180 0 1 9087
8 0.094 0.291 0 1 9087
9 0.037 0.190 0 1 9087
10 0.039 0.194 0 1 9087
1 0.014 0.118 0 1 9087
12 0.043 0.204 0 1 9087
13 0.118 0.322 0 1 9087
14 0.095 0.293 0 1 9087
15 0.029 0.168 0 1 9087
16 0.023 0.149 0 1 9087
17 0.130 0.336 0 1 9087

Industry
2 0.022 0.148 0 1 9087
3 0.570 0.495 0 1 9087
4 0.068 0.251 0 1 9087
5 0.214 0.410 0 1 9087
6 0.101 0.301 0 1 9087
Age of organization 0.648 0.478 0 1 9087
East Germany 0342 0474 0 1 9087
Share of graduates 0438 0192 0 1 9087
Share of female grad. 0421 0186 0 1 9087
Collective pay comm. 0.703 0.457 0 1 9087
Workers' counl 0670 0470 0 1 9087
Downsizing 0097 0.296 0 1 9087
Top share 0.146 0286 0 1 9087
Average age 41.973 4216 19.417 55.452 9087
Variation coeff. Age 0.258 0.054 0.063 0.520 9087

Source: LIAB cross-sectional model 2004 and 2008, own calculation.
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Table A2: Estimation results FE model

FE
Year 2008 -0.0140**
(0.0033)
Female share (FS) -0.1388**
(0.0567)
Gender Mainstreaming 0.0030
(0.0052)
Gender Mainstreaming x FS 0.0010
(0.0125)
Formalism -0.0056
(0.0057)
Formalism x FS 0.0122
(0.0155)
Part-time share 0.0041
(0.0477)
Part-time share x FS 0.0054
(0.0825)
Establishment size (In) -0.0070
(0.0090)
Age of organization 0.0058
(0.0059)
East Germany 0.0150
(0.0150)
Top share 0.0972**
(0.0462)
Top share? -0.3232**
(0.1509)
Top share® 0.2241**
(0.1070)
Observations 9087
R-squared 0.0555

Source: LIAB cross-sectional model, own calculation. Level of significance:
*p<0.1, ** p<0.05, *** p<0.01. Controlled for industry sector, legal form, share

of employees in typical male/female occupations, average and variation coefficient
of employees’ age, number of occupational groups, collective pay commitment,
workers’ council and downsizing, share of graduates among employees and
among female employees.
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