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Abstract  
 
The innovation of this research is twofold. First, this paper provides the 
first approach to assess the impact of organisational changes fostering 
employee involvement, performance related pay schemes and other relevant 
trends in personnel policy on the gender wage gap in Germany. Second, our 
approach is based on the within-firm gender wage differentials. To 
investigate the theoretical hypotheses regarding the effect of selected 
human resource measures on wage inequality, we calculate a firm-specific 
gender wage gap accounting for differences in individual characteristics. 
The results based on the German LIAB data indicate, that innovative human 
resource management tend to limit the wage differential between men and 
women.  
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Non-technical summary 

The „unexplained“ part of the measured gender wage gap (GWG) is often interpreted as 

discrimination and taken for granted. This reading ignores, however, that managers and 

supervisors are no isolated individuals who act detached from their social environment. In 

contrast, individuals deciding on wage rates are part of an organisation aspiring a specific 

goal and defining rather strict rules and norms of collaboration. Furthermore, the in-plant 

culture always operates under the influence of actual social norms and trends. Hence, 

managing a firm requires an overall concept of how processes should work and how people 

should interact among each other and within the courses of action. This also implies that 

firms are no sex-neutral organizations. Looking closely at the design of work and decision 

processes, pay systems, internal qualification activities and firm philosophy may reveal the 

firm’s image of male and female employees and its attitude towards gender equality.  

Although changes in the work organisation during the last decades are diverse and difficult 

to summarize by a few key concepts, employee involvement and monetary incentive systems 

tend to be the most pervasive changes in modern personnel management. In this study, we 

will therefore focus on whether men and women are differently affected by these innovative 

human resource practices and payment schemes, that is, whether the firm-specific GWG 

varies between adopters and non-adopters.  

The innovation of this research is twofold. First, this paper provides the first approach to 

assess the impact of organisational changes fostering employee involvement, performance 

related pay schemes and other relevant trends in personnel policy on the GWG in Germany. 

Second, our approach is based on the within-firm gender wage differentials. Provided that 

the distribution of women among firms is not random, the results of this approach may differ 

tremendously from traditional analyses looking at overall wage differentials. To investigate 

the theoretical hypotheses regarding the effect of selected human resource measures on wage 

inequality, we calculate a firm-specific GWG under the assumption that male and female 

employees would have the same characteristics within each firm. Using this measure as 

dependent variable in the second step, we can determine the impact of selected firm 

characteristics and personnel policy measures on the wage inequality within firms using 

regression analyses.  

The empirical analysis is based on the German LIAB data, a representative linked employer-

employee panel including information on all employees of firms covered by the IAB 

establishment survey. Consistent with our theoretical arguments, our empirical results 
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indicate that organisational changes fostering the participation of employees limit the wage 

differences between men and women within the same establishments. Also equal opportunity 

programs tend to reduce the pay differential, albeit the effect is not statistically significant. In 

contrast, performance depending pay systems does not involve lower gender wage gaps 

within firms. Furthermore, we can show that establishments with a high participation rate in 

vocational training programs exhibit smaller GWGs. This is especially true if the female 

share among the participants is high.  
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1. Introduction 

The integration of women in labor market is a longsome process. Despite the shrinking 

difference between men and women with respect to occupational skills, experience and labor 

market attachment, women still tend to earn lower wages than men. In Germany, the gender 

wage gap (GWG) is rather stable and amounts to 21%, that is, women earn on average 79% 

of male gross wage rates (EU Commission 2004). In contrast to the private industry, pay 

systems in the public sector are highly centralized and regulated by the Federal Act on the 

Remuneration of Civil Servants (Bundesbesoldungsgesetz). This bill requires equal pay for 

all individuals with the same seniority and qualification who work in a specific job. As a 

result, the GWG in the public sector is significantly lower than in private firms (see e.g. 

Melly 2005). Traditionally, that wage differences between men and women are assigned to 

either differences in individual characteristics or differences in remuneration. Which part of 

the raw wage gap can be attributed to the so-called endowment effect strongly depends upon 

the population under consideration, the available information on labor-market relevant 

characteristics as well as the econometric approach. The empirical results ranges from 8,6% 

for labor market entrants (Kunze 2002) to 60%, resulting from a fixed-effects model where 

the qualification level and the industry sector drop out due to time invariance (Beblo and 

Wolf 2003).  

The „unexplained“ part of the measured GWG is often interpreted as discrimination and 

taken for granted. According to Becker (1957), the disparate remuneration of men and 

women is driven by an inherent taste for discrimination by employers, be it due to their own 

preferences or their expectations respectively knowledge of their employee’s and customer’s 

preferences. This reading ignores, however, that managers and supervisors are no isolated 

individuals who act detached from their social environment. In contrast, individuals deciding 

on wage rates are part of an organisation aspiring a specific goal and defining rather strict 

rules and norms of collaboration. Furthermore, the in-plant culture always operates under the 

influence of social norms and trends. Managing a firm requires an overall concept of how 

processes should work and how people should interact among each other and within the 

courses of action. While some firms are embossed by authority and limited trust in 

employees, others tend to allow more scope for decisions and exploit economic behavior 

(incentives). This also implies that firms are no sex-neutral organizations (see e.g. Baron 

1984; Acker 1990, 1992). Looking closely at the design of work and decision processes, pay 
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systems, internal qualification activities and firm philosophy often reveals the firm’s image 

of male and female employees and its attitude towards gender equality. In this study, we will 

therefore focus on whether men and women are differently affected by selected human 

resource practices and specific features of firm policy, primarily their attitude towards 

gender equality. Apart from Cappelli (1996), Bauer and Bender (2001) as well as Datta 

Gupta and Erikkson (2006), we are not aware of any other study looking at the effect of new 

workplace practices on the distribution of wages within firms. 

Although changes in the work organisation during the last decades are diverse and difficult 

to summarize by a few key concepts, there has emerged an agreement that employee 

involvement and monetary incentive systems represent the most pervasive changes in 

modern personnel management (Delery and Doty, 1996; Appelbaum et al., 2000; Godard, 

2004). Even if the percentage of workplaces reporting selected management initiatives are 

somewhat higher in other European countries – especially in Sweden and the United 

Kingdom – flattening management structures, using team-based work organization, 

involving lower level employees or performance-related pay systems are no more rare events 

in German establishments (OECD 1999). An impressive body of theoretical literature claims 

that establishments can gain structural competitive advantages and create additional value by 

increasing employee involvement and offering financial incentives to their employees 

(Becker and Gerhart, 1996; Huselid, Jackson and Schuler, 1997; Ichniowski, Shaw and 

Prennushi, 1997; Appelbaum et al., 2000, Black and Lynch 2001, 2004). Considering the 

importance of these organizational changes, we will extend the existing literature by 

assessing the effect on the firm-specific GWG in Germany.  

The reorganisation of work – away from a task-specialized structure towards a more task-

integrated organizational structure – often evokes the need for additional vocational training 

(Black and Lynch 1998). Apart from that, the exigency for continuous training permanently 

increases due to the fast and ongoing technological change. Vocational training allows the 

employees to adapt to the new requirements resulting form organisational and technological 

changes and hence to maintain their productivity. Note, however, that men and women suffer 

and benefit in different ways from these occurrences. At first, the unremitting depreciation of 

human capital accumulated during vocational training diminishes initial differences in 

human capital endowment between male and female employees. Whether women may then 

get the opportunity to adapt to the technological and organisational changes and catch up 

with their male colleagues hence depends crucially upon the training program of their firm. 

Our aim in this paper is to investigate whether in-plant training programs and the share of 
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female participation have a positive effect on the within-firm GWG or whether continuous 

training is less accessible to women and hence increases gender inequality.  

Finally, we state an increasing social and political alertness for the disadvantages of women 

in the labor market. In Germany, for instance, the government and the central associations of 

the German industry agreed on a convention to foster equal opportunities of women and men 

in the private sector („Vereinbarung zu Förderung der Chancengleichheit von Frauen und 

Männern in der Privatwirtschaft“) in July 2001. This voluntary commitment includes 

personnel measures to force the professional opportunities of women and facilitate the 

reconciliation of family and work for mothers and fathers. The offers range from flexible 

working hours, seminars for employees who are in maternity leave to child care facilities and 

information centres. Also studies from other countries lead one to suppose that measures to 

balance work and life become more and more popular (see e.g. Evans 2001 and 2002, OECD 

2003 or Fernie and Gray, 2002). In the following study, we will investigate whether the 

corporate accord on fostering equal opportunities of women and men in the private sector 

also results in lower wage differentials between men and women.  

The innovation of this research is twofold. First, this paper provides the first approach to 

assess the impact of organisational changes fostering employee involvement, performance 

related pay schemes and other relevant trends in personnel policy on the GWG in Germany. 

Second, our approach is based on the within-firm gender wage differentials. International 

evidence shows that women concentrate in low paying jobs, firms and industries (OECD 

2002, Dolado et al. 2001, Bayard et al. 2003). As a result, within-firm GWGs may exhibit 

much heterogeneity and differ from the average wage differences among men and women in 

the labor market. Given that the distribution of women among firms is not random, the 

results of our approach looking at intra-firm wage differences may differ tremendously from 

traditional analyses. To investigate the theoretical hypotheses regarding the effect of selected 

human resource measures on wage inequality, we calculate a firm-specific GWG under the 

assumption that male and female employees would have the same characteristics within each 

firm. Using this measure as dependent variable in the second step, we can determine the 

impact of selected firm characteristics and personnel policy measures on the wage inequality 

within firms using regression analyses.  

The empirical analysis is based on the German LIAB data, a representative linked employer-

employee panel including information on all employees of firms covered by the IAB 

establishment survey. The LIAB merges annual survey data (the IAB-establishment panel) 

 6



and process generated individual data (the Employment Statistical Register of the IAB, 

which is based on administrative social security records). Given the rich information on the 

establishments in our survey, we can control for many firm-specific attributes and features, 

such as size, wage level, female share or qualification level of the staff as well as the 

institutional setting, that is, the existence of works councils or collective agreements.  

The remainder of the paper is organized as follows. In the next section, we discuss some 

theoretical considerations regarding the diverse channels through which the GWG may be 

affected by personnel policy and selected firm-specific characteristics. After a discussion of 

our empirical approach, we describe the design and source of the data in use. Section 5 

provides a rough picture of our selected observations. The estimation results are presented in 

Section 6. The last section concludes. 

2. How does firm policy effect male and female wages? 

Given that the adoption of innovative human resource measures tend to increase productivity 

(see e.g. Lazear 2000, Appelbaum et al. 2000, Ichniowski, Shaw and Prennushi 1997 or 

Huselid 1995), it is well accepted that also the wage level corresponds to this firm policy 

(see e.g. Bauer and Bender 2001, Cappelli 2000 or Hunter and Lafkas 1998, Osterman 

2006). Most studies ignore, however, that the effects on productivity and wages may differ 

by individuals, for example, by men and women. Although there is no comprehensive theory 

formalizing the effects of employee involvement and performance pay on the GWG, there 

exists various links between personnel and organizational policy and the wage structure 

within establishments. In the following, we will hence expound the interaction between 

employee involvement, performance related pay systems, vocational training and corporate 

agreements to foster equal opportunities of women and men in more detail.  

The main principle behind all initiatives to increase the involvement of workers is to get the 

lower level staff more involved in the decision making and work process and to grant these 

employees greater autonomy and control over job tasks and methods of work (Cappelli and 

Rogovsky, 1994). Typical measures are teamwork, lean management, or reduced hierarchic 

levels (Godard, 2004). But how may increased employee involvement affect the wage 

differentials between men and women? First of all, decentralization gives women a 

formalized opportunity to play an active part in decision-making of the firm and helps to 

reveal their competences. Given that the need for recognition is generally more pronounced 

among men, this institutional speaking tube may be very beneficial for women who are 
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intimidated by dominant male colleagues. Second, participative organisational structure 

improves women’s co-determination with respect to the definition of work conditions and 

wage setting. Finally, reducing hierarchies may lead to lay-offs of parts of the middle 

management and functions are taken over by lower level staff. According to experimental 

studies of psychologists, women are more versed in multitasking, communication and team 

playing (see e.g. Rubinstein, Meyer and Evans 2001) and hence may benefit from this task 

enrichment. In contrast to these positive effects on the position of women within their firms, 

there exist some evidence that teamwork and flatter hierarchies generally increase inequality 

among the colleagues, because it is mainly the upper part of the income distribution who 

benefit from these work practices (see e.g. Bauer and Bender 2001).  

The establishment of flatter organisational structures and the adoption of human resource 

measures fostering employee involvement are usually accompanied by a shift to 

performance-based pay schemes. Provided that women’s wages suffer from discrimination, 

that is, the GWG does not represent real differences in productivity, they should benefit from 

performance related pay systems. According to Baker et al. (1988) one can distinguish 

between objective and subjective performance measures. While objective performance 

measures, such as sales or profits, rely on quantifiable performance criteria and hence 

prevent disparate remuneration of men and women, subjective measures generally rely on 

the evaluation by supervisors and hence still provide some scope for discrimination. 

Compared to fixed wage rates – bargained secretly between employee and management – 

incentive pay systems may still limit discretion due to the increased transparency, 

bureaucratic rules in compensation decisions and the need of vindication by the supervisor 

(see e.g. Prendergast and Topel 1996). We, therefore, argue that the positive effect on the 

GWG holds for all incentive pay systems. The degree to which performance-related pay 

systems decrease the gender-specific wage rate obviously depends upon the importance of 

actual discrimination and the correlation between the relevant performance indicators and 

actual productivity. If, for instance, the wage rate is linked to parameters that are subject to 

factors employees can not control, such as changes in global demand or institutional 

changes, the gap between productivity and wage rate does not necessarily shrink and hence 

the GWG does not decrease either.1 Jirjahn and Stephan (2004) show, for instance, that the 

GWG among German blue-collar workers is substantially lower if wages rely on piece-rates 

than in the time-wage regime. Our data provide only rough information on the pay system. 
                                                           
1 Apart from that, performance-related pay systems whose basis for assessment is only loosely linked with 
individual performance evoke little effect on motivation and future performance (see e.g. Dressler 1999, 
Kaschube and Rosenstiel 2000) 
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In some years, establishments are asked whether employees may receive incentive pay in 

terms of shared ownership or profit sharing. Unfortunately, we do not know the amount of 

disbursed compensations. Apart from 2001, the share of employees participating in these pay 

systems is not available either. Based on the available information, we hence create different 

dummy variables that equal one if the establishment grants the corresponding benefit.  

Despite the increasing equalization of educational degrees among men and women in 

Germany, human capital in terms of works experience does still differ significantly due to 

the unequal incidence of employment breaks, in particular family related career interruptions 

(Beblo and Wolf 2002, Kunze 2002). During an employment break different forces are at 

work that may result in future wage cuts. In principle, one can distinguish between missing 

experience, human capital decay and additional, productivity-related effects. Productivity-

related effects may either reflect an actual drop in productivity or may be attributed to a 

stigma imposed by the demand side of the labor market. Participation in vocational training 

programs may not only help to fill the gaps in one’s knowledge, but also act as a positive 

signal to current or future employer. Apart from that, the ongoing technological change 

increases the demand for continuous training. Hence, access to training activities 

accomplishes a key role among the human resource measures potentially reducing the GWG. 

In theory, there exist, however, good arguments to belief that corporate training programs are 

aligned with the requirements and time schedules of men. Since the firm’s benefit of 

continuous training increases with the employee’s number of working hours and his or her 

solidarity, firms are likely to invest more in male employees who traditionally work more 

hours and are less mobile (Knoke and Ishio 1998, OECD 2002). Furthermore, it is argued 

that education and training are complements, which is supported by the evidence that high-

educated and high-wage workers are trained more (see the recent surveys of Asplund 2004, 

Leuven 2005 or Bassanini et al. 2005). This purely economic calculus would generate lower 

participation rates in training programs among women. According to the official report on 

training in Germany, the participation rate in vocational training among women raised from 

6% in 1979 to 24% in 2003. But still men participate more in vocational training than 

women. Considering, however, that women are more likely to work reduced hours and that 

part-time workers exhibit lower participation rates than full-timers (29% vs. 36%), this result 

reverses if we account for differences in working hours. Among full-time employees, the 

participation rate in vocational training amounts to 40% for women and only 34% for men 

(BMBF 2006). These figures hint at the expected result that part-time workers have reduced 

access to further education, but that managers seem to have good reasons to invest in women 
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– be it because they are more motivated, they generate higher positive external effects 

because they are more likely to share their knowledge with others or because they feel more 

committed to their sponsoring employer. In this paper, we will explore whether in-plant 

training programs and the share of female participation help to overcome wage differences 

between male and female employees or not. 

Even if the information on the training activities as well as the use of participative work 

practices and performance related pay systems represent crucial features of internal firm 

policy, our knowledge on the organizational structure and other human resource projects are 

very fragmented. It is hence straightforward to look for other observable variables which 

presumably correlate with firm policy. The effect of firm age is primarily analyzed with 

respect to gender segregation. Arguments mainly rely on the perception that new founded 

organizations are strongly driven by structures and practices that correspond to broad, time-

specific social understandings about how an organization ought to be run (Baron 1991). 

Metaphorically speaking, the norms and ideals present at the time of an organization’s 

founding are imprinted on its structure, norms and behaviour and will persist through time 

(Baron and Newman 1990). Hence, relatively new organizations are supposed to be more 

likely to integrate women in all hierarchical levels than older organizations that where 

founded when offering women only bad paying female-jobs was considered business as 

usual (see e.g. Baron, Mittman and Newman 1991 or Huffman 1999 for segregation in 

managerial positions). Concerning the wage structure within firms, one could argue the firms 

founded in times of increasing emancipation and integration of women in the labor market as 

well as the awareness of substantial and persistent skill gaps are less likely to discriminate 

against women. We will test this hypothesis by including an indicator whether the 

establishment is founded before or after 1990.  

The most pervasive effect on the wage gap between men and women should, however, be 

achieved by corporate agreements to foster equal opportunities of women and men. 

Establishments that commit themselves to the equalization of gender are presumably more 

aware of discrimination work processes, pay schemes and training conditions. At most, they 

may draw on professional consulting to reshape their workplace such that it satisfies the 

requirements of specific certificates (such as the audit “BERUF & FAMILIE” in Germany). 

The awarding of such an official seal may depend on the working hours policy2, the 

                                                           
2 In principle, flexible working hours are an effective means to help women balancing home and work 
responsibilities. In practice, flextime may, however, imply that employees are supposed to be available all day 
long. Which of the converse implications dominate, crucially depends upon the initial motive for work time 
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opportunity to take sabbaticals, the career opportunities of male and female employees, the 

(financial) support of child care facilities, the extend of gender segregation within the 

establishment or programs to help mothers or other individuals with career interruptions to 

integrate into employment. In any case, we expect that firms that decided to equalize the 

professional opportunities of men and women are more likely to implement some of these 

human resource measures and hence exhibit smaller wage gaps. Even if our knowledge on 

these commitments is restricted to two short questions in our data, we will exploit this 

information to test whether the wage difference between men and women corresponds to this 

firm policy.  

3. Implementing theory in an empirical model 

The empirical assessment of all these interactions between personal policy, organizational 

change or pay systems and the GWG within establishments require a rich data base of linked 

employer-employee information. To minimize the computational costs, we apply the two-

step procedure, which is most suitable to take into account the heterogeneity among firms. 

The basic idea of our approach is that we define a firm-specific GWG as dependent variable 

are regress this measure on explanatory variables derived from the theoretical hypothesis 

expounded in Section 2. The sources of the observed wage gap within establishments can be 

manifold. On the one hand male and female employees differ with regard to their human 

capital endowment and other labor market relevant characteristics. On the other hand the 

endowments of men and women are remunerated in different ways. Finally, firm policy may 

effectively determine the size of the GWG. Since we want to assess the effect of personal 

policy, organizational change or pay systems on wage differences between men and women, 

our measure of firm-specific GWG should be adjusted by wage difference due to differences 

in occupational skills, human capital or other observable characteristics:  

( )f
ij

m
j

m
ij

m
j

obs
jj XXGapGap ββ ˆˆ     (1) −−=

obs
jGap  represents the observed wage gap within firm j. Since the wage information in our 

data set is right-censored (see Section 4 for more details), the observed wage gap defined in 

equation (1) underestimates the actual raw wage differential. In order to determine the actual 

                                                                                                                                                                                     
flexibility and the actual implementation in the corresponding establishment. Given our limited information on 
the exact use of flexible work schedules, we do not analyze this question in our empirical model.   
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observed wage gap we apply a simple Tobit model.3 By estimating the following equation 

for each firm, we can directly derive the wage differential between male and female 

employees: 

,ln    )2( ijijjjij femw μγα ++=

where the dependent variable wij denotes the earnings for individual i at firm j. α  is an 

absolute term measuring the average wage rate in firm j,  is a dummy variable reflecting 

the gender of individual i and 

fem

ijμ  denotes the error term. The estimated coefficient jγ̂  then 

represents the raw GWG in firm j ( ) taking into account that wobs
jGap ij is censored from 

above. 

ijX  includes mean characteristics of the individuals i at firm j and  is a vector of 

estimated coefficients – derived from wage regressions – of the individual characteristics X

m
jβ̂

ij 

of male employees in firm j. Hence, Gap reflects the difference in the rewards for individual 

human capital characteristics, earnings difference due to firm policy and unobserved wage 

effects between male and female employees within each firm j. The calculation of this 

measure requires the estimation of wage equations for male employees only. In order to 

allow for the heterogeneity and complexity of the wage setting process we estimate – as far 

as possible – a separate wage equation for each firm: 

m
ij

m
ij

m
j

m
ij Xw εβ +=ln    )4(

The dependent variable describes the daily log wage rate. We restrict the wage equation to a 

standard Mincer equation aiming to adjust the observed wage rate by differences in human 

capital endowments between men and women. Since other possible wage determinants, such 

as the occupational status and the occupational group are determined by the human capital, 

we exclude them from our wage equation. Hence, Xij
m includes potential experience 

(squares), dummy variables for different education levels and job tenure. The right-censoring 

of the dependent variable again requires the estimation of a Tobit model. In order to make 

sure that our firm-specific wage estimations are reliable, we only take into account firms 

with at least hundred male employees. This procedure is most suitable to take into account 

the heterogeneity among firms. This benefit is, however, only feasible at the expense of the 

number of considered firms. In order to exploit the information of firms with less than 

                                                           
3 Alternatively, we could use imputed wage information which is available in the data. However these wage rates 
are estimated in a different model. Thus other explanatory variables and a different sample are used to explain 
the wages.  
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hundred male employees, we run pooled regressions for all establishments with twenty up to 

ninety-nine male employees: 

m
ij

m
ij

mm
ij Xw εβ +=ln    )5(

In contrast to equation (4), where we determine firm-specific coefficients (βj), we now 

estimate the average impact of the human capital characteristics in all smaller firms (β). By 

applying different strategies for smaller and larger firms, we are able to determine the 

adjusted wage gap for the vast majority of the establishments in our sample.  

Given the results of equation (4) and (5) respectively, we can calculate Gap which describes 

the GWG within firms assuming that men had the same human capital endowment as women 

within a firm. In other words, Gap describes the within-firm GWG adjusted by observed 

differences in human capital. Note, however, that part of the differences in characteristics 

may be caused by inequality with respect to access and the encouragement to education, 

though. Furthermore, there might be a discriminating element in the selection of employees 

such that observed characteristics of employees as well as estimated coefficients are not 

distributed randomly across firms.4  

Using this measure of firm-specific wage differential as dependent variable allows us to 

analyze the effect of personnel policy, organizational change and pay systems on the wage 

inequality within firms.  

 

The GWG which is adjusted for the difference in human capital characteristics is assumed to 

depend on the vector Zj including firm characteristics and information on firm policy of firm 

j. δ captures the impact of the corresponding explanatory variables, derived from the theories 

expounded in Section 2. In this second estimation step we can exploit the panel structure of 

the data by applying a random effects model. As a result, firm specific heterogeneity is 

captured by the random effect determined by the estimation model. Even if it would be 

straightforward to apply a random effects Tobit model in the first estimation step, we 

currently refrain from this approach because of computer time restrictions.  

A general issue in assessing the effect of workplace practices is that the firm’s decision to 

use innovative human resource measures may be driven by the outcome variable under 

consideration (see e.g. OECD 1999), because the estimated parameters are then likely to be 

                                                           

jjj ZGap          .   )6( δ += ε

4 In order to correct for this selection we would have to estimate employment probabilities (Datta Gupta, 1993). 
Due to the lack of information on the household context and the individual background, it is difficult to 
implement this procedure which requires convincing exclusion restrictions.   
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biased due to endogeneity. In our setting, this problem becomes relevant if establishments 

with high gender wage gaps were more or less likely to foster employee involvement, 

incentive pay systems or training activities. Assuming that firms have strong preferences for 

equality between male and female employees and our selected human resource practices are 

regarded as efficient means to reduce the pay gap, the estimated coefficients tend to be 

downward biased. Our estimation results may then be interpreted as lower bounds of the 

actual effect. Alternatively, it may be argued that equality is not of general interest and if so, 

they may simply adjust female wages without adopting costly workplace practices or that. In 

that case, our estimation is not biased due to endogeneity.  

Another issue that should be considered is the effect of omitted variables. It is well 

documented in the literature that the adoption of new workplace practices are often driven by 

innovations in the production process or changes on the product market. If these underlying 

events evoke a direct effect on the GWG within firms, the omission of these variables would 

result in upward biased coefficients of our selected firm policy variables. Since especially 

changes in the production technology might affect male and female wages in different ways, 

we try to limit this bias by using all available information of the technical state and 

innovations in the production process.  

4. The data source 

The effects of firm policy on the wage inequality within firms can best be evaluated with 

data including linked information on employers and employees. Hence, the data set we use is 

constructed by merging the IAB-establishment panel and the employment statistic of the 

German Federal Services based on a unique firm identification number.  

The IAB- establishment panel is an annual survey of German establishments, which started 

in West-Germany in 1993 and was extended to East Germany in 1996.5 The data is collected 

by personal interviews with the owners or senior managers of smaller establishments and 

personnel managers in larger establishments. It is performed by specially trained 

professional interviewers from a well-known market research institute. As far as possible, 

the survey is carried out by the same interviewer and interviewee each year. This procedure 

ensures a response rate above 70% which is high compared to other non-official German 

establishment panel studies (Kölling 2000) and helps to reduce panel attrition to less than 

                                                           
5 Detailed information on the IAB-establishment panel is given by Kölling (2000). 
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20% per year.6 In order to keep the panel representative and correct for panel mortality, 

exits, and newly-founded units, additional establishments are drawn each year, yielding an 

unbalanced panel. These additional establishments are stratified with respect to ten 

categories of establishment size and 34 economic sectors.  

The sample unit is the establishment as the local business unit. Note that firm and 

establishment are used as synonyms in this paper, though. The establishments asked in the 

survey are selected from the parent sample of all German establishments that employ at least 

one employee covered by social security. Thus, self-employed and establishments that 

employ only people not covered by social security (mineworkers, farmers, artists, journalists, 

etc.) as well as public employers with solely civil servants do not belong to the original 

sample. The data set is a representative sample of German establishments employing at least 

one employee who pays social security contributions. The establishments covered by the 

survey have been questioned every year about turnover, number of employees, personnel 

problems, industrial relations, wage policies, apprenticeship training, investments, 

innovations, and business strategies. From time to time, additional topics, such as training, 

pay systems and human resource policies, were added to the questionnaire. 

The employment statistic of the German Federal Services, so-called Employment Statistics 

Register, is an administrative panel data set of all employees in Germany paying social 

security contributions.7 The Employment Statistics are collected by the social insurance 

institutions for their purposes according to a procedure introduced in 1973. These data cover 

the period between 1975 and 2003, that is, every person who was employed for at least one 

day from 1975 to 2003 and/or with claims to pension benefits is included.8 During this time, 

social security contributions were mandatory for all employees who earned more than a 

lower earnings limit. Civil servants, self employed and people with marginal jobs, that is, 

employees whose earnings are below a lower earnings limit or temporary jobs which last 50 

working days at most, are not covered by this sample. Altogether, the Employment Statistics 

Register represents about 80 percent of all West German employees. According to the 

statutory provisions, employers have to report information for all employed contributor at 

                                                           
6 The establishments are first approached by a letter indicating the goals of the survey. This letter is accompanied 
by separate letters of recommendation by the president of the Federal Employment Services and the leader of the 
German employer’s association. Some weeks after this announcement letter, the establishment is contacted by 
telephone in order to arrange an individual appointment for the interview. 
7 Information on the Employment Statistics Register is given by Bender, Haas and Klose (2000). 
8 These are people who, as employees, have paid contributions to the pension system or who have been covered 
by the pension system through contributions by the unemployment insurance or by being a parent (depending on 
the birth year of the child, a fixed number of years is counted as child caring time during which the non-working 
parent becomes entitled to receive pension benefits). 
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the beginning and end of their employment spells. In addition an annual report for each 

employee is compulsory at the end of a year. This report contains information on an 

employee’s occupation, the occupational status, qualification, sex, age, nationality, industry 

and the size of the employer. Also the available information on daily gross earnings refers to 

employment spells that employers report to the Federal Employment Service.9 If the wage 

rate exceeds the upper earnings limit (“Beitragsbemessungsgrenze”), the daily social security 

threshold is reported instead.10 Note that the daily wage rate is therefore censored from 

above – mostly relevant for men – and truncated from below, which concerns women’s 

wages in particular.  

Both data sets contain a unique firm identifier which is used to match information on all 

employees paying social security contributions with the establishment in the IAB-

establishment panel. We exclude firms which employ less than 20 women or less than 20 

men because the calculation of a GWG is statistically not very robust. Finally, we restrict our 

sample to West German establishments of the private sector who participated in the IAB-

establishment panel in one year from 1998 to 2003. Since wages in the public sector are 

subject to the Federal Act on the Remuneration of Civil Servants, we expect little or no 

impact of personal policy on the firm-specific gender wage gap. East German firms are not 

considered in the analysis, because both the wage level, the GWG as well as the wage setting 

process is still very different. Given that many East-German firms are founded after the 

German Unification, firm philosophy and the type and degree of organizational change may 

differ tremendously by region. Even if our data provide a set of variables describing these 

differences, we can only account for a small part of the regional firm heterogeneity. Hence, a 

common investigation of both regions would not be very meaningful. A separate analysis for 

East Germany is not possible either, because the number of firms employing at least 100 

male employees is too small to derive reliable results. Apart from that, the wage setting 

process and the resulting GWG in East German establishments is likely to be driven by 

internal processes, which can not be captured by our data, such as the devaluation of female 

labor as well as the crowding out of working women, in particular women in occupations 

which were dominated by females in East Germany before unification.  

                                                           
9 To deal with the problem of overlapping spells, we apply a hierarchical order of activities where employment 
trumps all other activities.  
10 Fitzenberger and Wunderlich (2000) show that this affects particularly the wage rate of high-skilled 
employees. According to their results, about 50 percent of high-skilled men earn wages above the upper earnings 
limit. Among high-skilled full-time females, this share amounts to at least 20 percent.  
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One innovation of our study is the firm-specific estimation of the wage equations. Based on 

these results, we can calculate an adjusted wage gap accommodating the firm-specific wage 

setting process. To guarantee the reliability of our estimation results, we restrict this 

procedure to larger firms. These are firms employing at least 100 full-time employed 

German men who are subject to social insurance contributions and are aged between 20 and 

60 years. To maximize the number of establishments in the second estimation step, we apply 

an alternative estimation strategy for smaller firms. Employees of firms employing twenty to 

ninety-nine full-time employed German men are considered in a pooled wage estimation. 

Finally, firms with less than 20 female full-time employees are excluded from all analyses, 

because in most cases the calculation of the firm-specific GWGs as well as their regression 

on the firm characteristics derived in Section 2 is not very meaningful.  

5. A rough picture of selected variables in our sample 

Due to our strict selection criterions, it may be argued that our sample represents a very 

biased picture of entrepreneurship in Germany. Table 1 hence provides the distributions of 

firm size and industries in the original LIAB data and our selected sub-sample. The most 

striking difference between our sample and the representative LIAB data concerns the low 

share of small establishments. Due to the exclusion of establishments with less than 20 male 

or female full-time employees aged between 20 and 60 years, the share of workplaces with 

20 to 49 employees is less than 1 percent. As a consequence, larger firms (with more than 

100 employees) are rather overrepresented in our sample. This selection is not completely 

harmless with respect to the distribution of industries. While the manufacturing sector is 

more pronounces in our data, we are missing firms in the construction and firm-related 

service sectors as well as the trade and repair industry. Given that establishments in these 

sectors are generally not that big, this results is not really surprising. All together we 

conclude that our sample is biased towards bigger firms to some extend. Keeping these 

differences in mind, we argue that we can nonetheless derive interesting and new conclusion 

form our analyses. 

Before looking at the estimation results, we want to give more insight into the distribution of 

our dependent variable. Figure 1 shows the distribution of the calculated GWG in all firms of 

our sample. Gap has a mean of 0.14 and also the standard deviation amounts to 0.16. 

Selected points of the distribution are presented in Table 2. Furthermore, this table contains 

the mean gap by year and the corresponding number of observations. While the observed 
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GWG within firms decreases by about 1 percentage point between 1998 and 2003, the 

average wage differences between men and women under the assumption that male 

employees would have the same characteristics as female employees (Gap) remained rather 

constant over time. This implies that the share of “unexplained” pay differentials increased 

over time.  

Table 1: Firm size and industry distribution in the LIAB data and our sample (2001) 
Firm size Shares . . . Industry Shares . . .
 in the 

LIAB
in our 

sample
 in the 

LIAB
in our 

sample
20 – 49 employees 29.47 0.61 Farming, forestry and mining 2.59 2.15 
50 – 99 empl. 20.01 7.03 Manufacturing 34.23 42.83 
100 – 199 empl. 15.92 18.73 Construction 6.60 1.05 
200 – 499 empl. 17.56 33.11 Trade and repair 13.4 9.25 
500 – 999 empl. 9.45 21.79 Communication and information 

transmission
5.18 3.68 

1000 – 4999 empl. 6.93 17.08 Credit and insurance industry 4.65 9.64 
5000 – 9999 empl. 0.38 0.99 Firm-related services 10.90 7.49 
> 10000 empl. 0.27 0.66 Other services 19.68 20.89 
   Lobbies 2.75 2.62 
Note: The IABS sample includes all workplaces with 20 and more employees, which do not refer to the public 
sector (civil services, social security and defense). Our sample further excludes establishments whose full-time 
employees aged between 20 and 60 years are solely male or female.   
Source: LIAB-Data 2001. 
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Figure 1: Kernel estimation of the firm-specific GWG  

0
1

2
3

4
5

D
en

si
ty

-.5 0 .5 1 1.5
firm-specific GWG (Gap)

 
Note: Gap describes the gender wage gap under the assumption that male employees would have the same 
characteristics as female employees. This measure accommodates the censoring of our wage variable by 
applying Tobit estimates.  
Source: own calculation; LIAB-Data 1998-2003 

Table 2: Distribution and evolution of the firm-specific GWG 

Note: Gap describes the gender wage gap under the assumption that male employees would have the same 
characteristics as female employees. The observed GWG describes the raw difference between male and female 
wages within firms.  
Source: own calculation; LIAB-Data 1998-2003 

Percentil Gap  Year Mean(Gap) Mean(observed GWG) observations

5% -0.0039  1998 0.1335   0.2209 1278
10% 0.0216  1999 0.1329 0.2175 1283
25% 0.0696  2000 0.1411 0.2205 1850
50% 0.1219  2001 0.1381 0.2159 2120
75% 0.1899  2002 0.1346 0.2144 1951
95% 0.3263  2003 0.1348 0.2106 2040
mean 0.1362      

The distribution of the adjusted GWG reveals that more than 5 % of the establishments 

exhibit negative gaps, implying that men with the same characteristics as women would earn 

lower wage rates.  
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Table 3: Selected characteristics of firms with positive and negative GAP 

 

    ------ to be completed -------- 

 

 

Finally, we want to have a brief look into the nature of innovative firm policy by comparing 

firm characteristics of “adopters” and “non-adopters” of the human resource measures and 

firm characteristics presumably affecting the firm-specific GWG. Along the way, we 

expound the exact definition of our human resource variables. Table 3 reveals that almost 

60% of the establishment in our sample enforced organisational changes until the year 2001. 

The exact wording of the underlying question is: “Have there been one or more of the 

following organizational changes in your establishment during the last two years?” Possible 

answers are (among others): “Shift of responsibility and decisions to lower levels of 

hierarchy”, “Introduction of team work/self-responsible teams”, and “Introduction of units 

with own cost/result determination”. This question is asked in the years 2001, 2000, 1998 

and 1995. Our indicator for the use of human resource practices fostering employee 

involvement is set to one if the establishment answered yes to one of the alternatives in the 

years 2001, 2000 or 1998. The resulting variable tells us if one of these measures has been 

introduced until the end of 2001. Establishments with and without movements towards 

participative organisation structures differ especially with respect to firm size (measured by 

the number of employees). Since adopting firms are about twice as large as establishments 

that did not adopt any of the selected human resource measures within our observation 

period, they pay higher wages and are more likely to have works councils and follow 

collective agreements. Finally, we can see that both the adjusted GWG – that is, the 

dependent variable in our empirical analysis – as well as the observed GWG is larger in non-

adopting firms.  

Incentive pay schemes are less prevalent than organisational changes in our sample. This 

information is based on questions in the years 1998, 2000, and 2001. In 2000 and 2001 the 

wording of the underlying question is: “Which additional financial incentives do you offer to 

employees in your establishment?” Possible answers are: “Profit sharing” and “Employee 

share owner ship”. In 1998, the question is more general, that is we can not distinguish 

between profit sharing and employee share ownership. As we do not know the date when 

 20



these measures were implemented, we derive our conclusions form differences between 

establishments that introduced these human resource practices until 2001 and those that did 

not. More than one third of the establishments in our data either provide profit sharing or 

employee share owner ship programs. Again, adopters and non-adopters differ primarily in 

terms of firm size. Apart from that, the female share in establishments offering incentive pay 

systems is somewhat lower. Furthermore, the average wage rate as well as the technical state 

of the art is higher in adopting firms. Despite these diverse differences between adopters and 

non-adopters of performance related pay systems, it is interesting to note that the differences 

in the GWG are ignorable. This descriptive result leads one to suppose that performance 

related pay systems do not contribute to more gender equality.  

Table 4: Firm characteristics of “adopters” and “non-adopters” of selected human resource 
measures in 2001 
 OC Incentive 

pay 
Formation 

before 1990 
Training Equal 

opportunities a

 Yes No Yes No Yes No Yes No Yes No 
Share of firms 58.2 41.8 36.6 63.4 11.5 88.5 93.9 6.1 37.0 63.0 
Share of women 0.40 0.45 0.37 0.46 0.37 0.43 0.42 0.43 0.45 0.40 
Share of women 
with fix-term 
contracts (in%) 0.08 0.07 0.06 0.09 0.11 0.07 0.08 0.09 0.08 0.07 
Firm size 0.98 0.55 1.13 0.61 0.78 0.81 0.83 0.26 1.26 0.54 
Working hours 37.4 37.9 37.3 37.8 37.7 37.6 37.6 37.8 37.6 37.6 
Works council 0.91 0.85 0.90 0.87 0.85 0.89 0.89 0.71 0.96 0.85 
Coll. agreement 0.86 0.81 0.84 0.84 0.78 0.85 0.85 0.77 0.92 0.79 
Wage rate 4.92 4.79 5.32 4.61 5.00 4.86 4.91 4.17 5.20 5.12 
State of the art  2.91 2.95 3.01 2.88 2.97 2.92 2.94 2.77 2.95 2.91 
Adjusted GWG 0.13 0.15 0.15 0.14 0.11 0.14 0.14 0.16 0.11 0.15 
Observed GWG 0.20 0.23 0.22 0.22 0.18 0.22 0.22 0.22 0.20 0.22 
Note: a The information on equal opportunity programs refer to the year 2002.    
Source: LIAB-Data 2001 and 2002. 

Whether an establishment is founded before or after 1990 can not be denoted as an adopted 

human resource measure in the strict sense, it may capture, however, important information 

on the corporate approach, firm philosophy and the management style. In our data, about 12 

percent of all firms were founded after the German Unification. Not surprisingly, younger 

firms employ less staff than long-established firms. The difference is, however, not that 

pronounced. Nonetheless, firms founded after 1990 are less subject to collective agreements 

and are less likely to have works councils. A rather striking difference is that newly founded 

firms employ fewer women and pay higher wage rates. Furthermore, the share of fixed-term 
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contracts among the female employees is about 3 percentage points higher. Given that 

between 1995 and 2002 more than half of the newly founded firms refer to consumption-

related services this finding is even more surprising. Note, however, that the share of 

company formations in the knowledge-based service sector – which are paying relatively 

high wage rates – increased from 12% in 1995 to 15% in the year 2000 (Rammer 2004). 

Differences with respect to the average number of working hours and the state of the art are 

not very pronounced. Compared to the other human resource measures, the “impact” on the 

observed and adjusted GWG seems to be more important. For instance, the observed firm-

specific GWG is about 4 percentage points larger in establishments founded before 1990.  

The support for vocational training is very widespread among German workplaces. Almost 

94 percent either directly pay for training or provide special (day-)releases from work. 

Differences between training and non-training firms are substantial, though. First of all, 

establishments offering opportunities to invest in their human capital are more than three 

time larger than the rest of our sample. Consequently, the share of firms covered by 

collective agreements or works councils is higher among training firms. Also differences 

with respect to the female share, the average wage rate and the state-of-the-art are more 

pronounced compared to the adopters and non-adopters of other human resource practices. 

Establishments with training activities employ more women, pay higher wage rates 

(presumably because they make their employees more productive) and are better technically 

equipped (which may require more training). Considering that the support of training 

activities is not correlated (much) with the observed and adjusted GWG, women do not seem 

to benefit notably from advanced vocational training.  

Finally, we consider crucial characteristics of firms with agreements to foster equal 

opportunities of women and men. While the corresponding question in 2002 distinguishes 

between corporate agreements, commitments resulting from collective agreements and 

purely voluntary arrangements, the questionnaire for 1998 only includes a general question 

on equal opportunity agreements. Comparable information of the other years is missing. In 

2002, about 37 percent of all establishments in our sample report that they are subject to any 

type of equal opportunity agreement. Four years before, the corresponding share amounts to 

24 percent only. In accordance with all other human resource measures, adopting firms 

employ more workers and hence the share of establishments with works councils or 

collective agreements is higher. Also not surprisingly, the female share is much higher in 

workplaces looking at equal opportunities. This result is consistent with the idea that either 

women select into firms that provide the best conditions to realize their career plans or 
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establishments employing many women are more likely to be open-minded about equal 

opportunity programs. The number of working hours, the average wage rate as well as the 

state of the art do not really vary among adopters and non-adopters in this case. The 

difference with respect to the observed and adjusted GWG implies that firms whose firm 

policy includes measures to equalize the carrier opportunities of men and women actually 

exhibit smaller GWGs. All in all, we conclude that workplaces adopting specific human 

resource measures also tend to be “different” in many other respects. Final conclusions on 

the effect of selected characteristics of human resource policy can hence only be derived 

from multivariate analysis. In the following, we will present the results of our two-step 

estimation model.  

6. Estimation results  

5.1 First estimation step: wage regression  

To calculate the within-firm GWG under the assumption that male employees had the same 

characteristics as female employees within each firm, we first have to determine wage 

estimates for all establishments in our sample. For firms with at least 100 male employees, 

we estimate 2200 wage equations with a Tobit model in order to account for the censoring. 

The estimated firm-specific wage coefficients are used to determine our dependent variable 

according to equation (1). We do not apply this estimation strategy to firms with fewer 

employees, because the within-firm estimation would yield no reliable results. In this case, 

we estimate a pooled wage equation across all firms. Our wage equation is a Mincer-type 

specification, hence we suppose that the individual wage rate is determined by age, age 

squared, job tenure and the education level.  

Since the estimated coefficients from the 2576 large firms can not be displayed in detail, we 

present a summary of the firm-specific estimation results in larger firms in Table 5.  
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Table 5: Coefficients of the wage estimations in a Tobit model (firms ≥ 100 male employees) 
No. of 
Obs. 

Mean of 
the coeff.

Mean of 
the 

t-value 

Share of 
significant 

coeff.  

Standard 
deviation 
of coeff. 

Coefficients 

(1) (2) (3) (4) (5) 

Quotient 
(5)/(2) 

Age 2,200 0.0427 6.84 0.86 0.0293 0.69 

(Age)2/100 2,200 -0.0004 -5.81 0.81 0.0003 -0.76 

Job tenure (in days) 2,200 0.1054 6.57 0.81 0.1977 1.88 

Low education without 
vocational training 1,437 -0.4003 -9.97 0.88 0.2218 -0.55 

Vocational training 2,161 -0.0938 -3.10 0.77 0.2620 -2.79 

Secondary school (with 
and without vocational 
training) 1,163 0.0912 1.86 0.75 0.3187 3.50 

College of higher 
education or university 1,605 0.3595 9.68 0.85 0.2467 0.69 

Note: Coefficients result from wage regressions in firms with at least 100 male employees and 20 female 
employees. The first column contains the number of different estimated coefficients. The next two columns 
present the means of the estimated coefficients and t-values. The 4th column shows the share of estimated 
coefficients which are significant at the 5%-level. The 5th column contains the standard deviation of the 
estimated coefficients from the mean coefficient of all firms. The last column includes a quotient between the 
mean of the coefficients and the corresponding standard deviation as absolute values.  
Source: own calculation; LIAB-Data 1998-2003. 

Column 1 describes the number of estimated coefficients for each characteristic. Note that 

some characteristics are missing in some firms, such that specific coefficients can not be 

determined in every firm. The second column presents the mean of the estimated coefficients 

of the firm-specific wage estimations and column 3 shows the corresponding mean of the 

estimated t-values. Note that the table contains coefficients for all possible education levels 

because the left-out category differs from firm to firm. The means of the estimated 

coefficients show that the variables have the expected effect on the wage rate. That is, the 

wage rate increases with the education level and potential experience on average. In order to 

receive a more exact impression of the significance of the estimated coefficient, column 4 

shows the shares of the estimated coefficients which are significant at the 5%-level. We can 

see that about 75 to 90 percent of the estimated coefficients are statistically different from 

zero. Furthermore, the table includes the mean standard deviation of the estimated 

coefficients to illustrate the heterogeneity of the wage regressions across firms (see column 

5). The last column includes a quotient of the standard deviation of the coefficients and the 

absolute value of the corresponding means. Hence, this figure illustrates the standardized 

variation of coefficients across the firms. High values of this quotient indicate that the 

variation of firm-specific coefficients is high, supporting our supposition that the wage 
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setting process differs tremendously across firms. Small values are signaling moderate 

heterogeneity of wage returns to the corresponding characteristics. The results in Table 5 

point out, for example, that the remuneration of job tenure varies much more across firms 

than the coefficients for age. In consideration of the varying coefficients, the wage 

estimation in each firm seems to be advantageously to determine the correct remuneration of 

the characteristics. 

Table 6: Coefficients of the pooled wage estimations in a Tobit model (firms with 20 to 99 male 
employees) 

 Coefficients Standard deviation 
of coefficients 

t-value 

Age 0.0599 0.0006 106.3600 
Age2/100 -0.0006 0.0000 -90.9500 
Job tenure (in days) 0.0701 0.0008 83.4300 
Low education without vocational training -0.3254 0.0023 -143.4100 
Vocational training (reference group) - - - 
Secondary school (with and without 
vocational training) 0.1701 0.0026 64.9200 
College of higher education or university 0.4335 0.0021 210.6200 
No. of observations 187,920 
Log likelihood -54,546.86 
Note: The regression includes male employees from firms with 20 to 99 male employees and more than 20 
female employees.  
Source: own calculation; LIAB-Data 1998-2003. 

5.2 Second estimation step: explaining the firm-specific gender wage gap  

Once the firm-specific GWG is calculated based on the wage estimates presented above, we 

can assess the effect of personnel policy and other firm characteristics on the within wage 

differences between male and female employees. In the second estimation step, we therefore 

regress selected firm-level and industry-level variables on the adjusted firm-specific wage 

gaps. Since the variance of the calculated gender wage gap varies by firm size per definition, 

we calculate robust standard errors accommodating heteroscedasty in the dependent variable. 

Table 7 presents the estimation results of three alternative specifications of the random 

effects model. Model 1 represents the baseline model including the central information on 

the actual personnel policy, that is, organisational change, incentive pay, vocational training 

and the period of foundation. This specification is estimated for the years 1988 to 2002, 

because the number of working hours – which turns out to be an important determinant of 

the GWG – is not available in 2003. Model 2 further exploits the available information on 
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corporate training activities. Note, however, that the corresponding questions are missing in 

the years 1998, 2000 and 2002 such that the number of observations is significantly lower in 

this specification. To use as much information as possible, we decide to estimate this model 

for the years 1999, 2001 and 2003 and extrapolate the working hours from 2002 to the 

subsequent year.11 In order to measure the effect of equal opportunity programs, we specify 

a model including the corresponding information for 1998 and 2002. As a result, we need to 

skip the training variables (Model 3). Accordingly, the number of observations is lowest in 

Model 3 (2388 establishments) and highest in Model 1 (4898 establishments).  

Consistent with our theoretical arguments, organisational changes fostering the participation 

of employees limit the wage differences between men and women within the same 

establishment in all three models. This negative and significant effect may be driven by the 

fact that women benefit more from formalized opportunities to take part in decision-making 

and the change towards more integrated tasks.12 In contrast, incentive pay schemes do not 

seem to prevent wage differences between women and men.  

Given that our information on the corporate culture and the personnel policy is fragmented 

and hence imperfect, we further add a dummy variable that indicates whether the 

establishment was founded before or after 1990 capturing the social norms and trends during 

the foundation period. We can show that establishment founded before 1990 differentiate 

much more between men and women than younger firms. This result may imply that the 

perception and situation of women in the society – which changed towards a more 

egalitarian role association of men and women – affects the collaboration and division of 

labor within firms. Note, however, that this effect is not significant at the 5%-level in Model 

1 and 2.  

Our baseline model further indicates that firms offering vocational training programs exhibit 

lower GWGs. This result leads one to suppose that the offered training programs are aligned 

with the organisational and professional requirements of women. Model 2 is augmented by 

further information on the training activities. Both the share of training participants in all 

employees as well as the female share among training participants further reduces the wage 

difference between men and women within the same firm. A Wald-test on the joint 

                                                           
11 Alternative estimations – be it an estimation for the limited time period from 1999 to 2001 or the omission of 
the working hours – do not significantly change the results and are available on request.  
12 We also created an alternative measure of organizational change which cumulates all organizational changes 
aiming to foster the participation of employees. As a result, this variable exhibits a higher variance and contains 
more information on the firms’ history. Using this variable in Model 2 results in even higher effects of 
organizational changes on the GWG. At the same time, the significance of the indicator variables “founded 
before 1990” decreases (results are available on request).  
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significances of all training variables amounts to χ2 = 16.56, which is highly significant. We 

hence conclude that part of the adjusted GWG is still caused by differences in job-related 

human capital. Presumably, these differences are triggered by the fact that women stay less 

time within the same firm and provide a higher probability of job changes.  

The effect of equal opportunity programs is consistent with our expectations, but the 

variance of the effect is rather large (see Model 3). This constricted effect of agreements to 

foster gender equality is consistent with the notion that some firms implement specific 

human resource measures in the firm philosophy – partly driven by peer-group pressure or 

for the sake of publicity – the everyday life of the establishment, however, is not affected by 

these principles.  

Table 7: Estimation results  
  Model 1 Model 2 Model 3 
Variables Coeff. z-value Coeff. z-value Coeff. z-value
Constant 0.1034 2.22 0.0778 1.55 -0.0732 -1.04 
Employees (in 1000) -0.0115 -8.05 -0.0134 -6.59 -0.0093 -5.26 
Employees2 (in 1000) 0.0003 4.65 0.0004 3.23 0.0002 4.67 
Share of women 0.0192 2.12 0.0353 3.06 0.0436 3.13 
Share of women with  
fix-term contracts -0.0186 -1.69 -0.0193 -1.24 -0.0213 -1.06 
Working hours 0.0021 1.75 0.0028 2.13 0.0078 4.28 
State of the art 0.0018 1.35 0.0033 1.73 0.0035 1.42 
Investment in information and 
communication technology  0.0019 0.84 -0.0000 -0.01 0.0064 1.47 
Works council -0.0274 -3.99 -0.0284 -3.53 -0.0381 -3.97 
Collective agreement -0.0069 -1.73 -0.0130 -2.61 -0.0153 -2.20 
Average wage rate 0.0012 1.57 0.0017 1.64 -0.0027 -2.96 
Wage rate > collective  
agreement 0.0094 3.73 0.0168 4.97 0.0097 2.18 
Founded after 1990 -0.0095 -1.35 -0.0140 -1.64 -0.0217 -3.16 
Organisational change -0.0097 -3.38 -0.0110 -2.98 -0.0081 -2.09 
Incentive pay 0.0017 0.79 0.0009 0.26 0.0057 1.55 
Vocational training -0.0100 -2.42 -0.0079 -1.25 - - 
Share of training participants - - -0.0058 -1.79   
Female share of all  
training participants 

- - 
-0.0160 -2.1 - - 

Equal opportunities      -0.0041 -1.25 
No. of observations 4,898  3,298 2,388 
No. of groups 2,315 2,116 1,901 
Wald Test 328.01 342.30 391.74 
Roh 0.8623 0.8432 0.8414 

Note: Model 1 is estimated with a sample covering the years 1998 to 2002. Model 2 is based on observations 
from 1999, 2001 and 2003 (note that the variable working hours is not available in 2003). Model 3 includes the 
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years 1998 and 2002 only. All models also include control variables for the year, the region and the industry 
sector.  

Apart from these variables describing the firm-specific personnel policy, we add a set of firm 

characteristics to control for heterogeneity. Our results indicate that bigger firms – measured 

by the number of employees – tend to pay relatively higher wage rates to women compared 

to men. However, the positive coefficient of the quadratic term points to the fact that the 

negative impact of the number of employees decreases at a certain firm size.13 This finding 

is consistent with the hypothesis that large firms are more in the focus of the public and 

hence evoke much civil commotion by discretionary decisions to the disadvantage of 

women. Alternatively it may be argued that male and female employees in large firms are 

more likely to work in comparable job positions (unless jobs are not fully segregated) which 

limits the potential of discrimination (see also Heinze and Wolf 2006).  

Firms with a high share of female employees exhibit higher GWGs than less segregated 

organizations. These results are not surprising and in line with the comprehensive literature 

on the wage effects of segregation within firms (see e.g. Jurajda 2005, Allmendinger und 

Podsiadlowski 2001). The share of female employees with limited contracts tends to reduce 

the earnings differential between men and women. The effect is statistically not significant, 

though. It is interesting to note that establishments with longer contractual weekly working 

hours are more prone to wage differences between male and female employees. Given that 

we also control for industry sectors, collective agreements and firm size, this effect can not 

only be driven by differences in the industrial relations and the occupational structure. We, 

therefore, argue that longer working hours may be interpreted as an indicator for a human 

resource policy aligned with the time schedule of traditional bread-winners, that is, men. 

Hence, firms whose work time policy is geared to the employment behaviour of male 

employees – which are more likely to shift child care responsibilities to their wives or 

partners and accept longer weekly working hours – distinguish more between men and 

women.  

Since in Germany, the wage setting process is not just the result of free negotiations between 

the individual and its employer, we also control for the way how the right of co-

determination is implemented and put into practice and whether firms are subject to 

collective wage agreements or not. In accordance with earlier studies, our results indicate 

that both works councils and collective agreements are in favor of women’s relative wages 

(Gartner and Stephan 2004, Achatz, Gartner and Glück 2005 and Heinze and Wolf 2006). 
                                                           
13 The point of inflection differs by model specification and varies between 16,750 and 23,250 employees.  
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The negative union effect may be explained by the reduced wage dispersion among 

employees covered by the same collective bargaining agreement (see e.g. Freeman and 

Medoff 1984, Fitzenberger and Kohn 2005) and the reduced arbitrariness in the wage setting 

process (Elvira and Saporta 2001). Also international evidence hint at limited wage 

dispersion in those countries with centralized collective bargaining in countries, which is – to 

a great part – caused by a more compressed inter-firm wage dispersion (Blau and Kahn 

1999, 2000). The impact of works councils seems to be much more important, though. 

Works councils in German firms provide an extensive framework for establishment-level 

negotiations on wages, working hours and other working conditions and hence play an 

important role in the wage setting process. Their implementation is formally designated by 

law, but depends upon the activity of the employees. According to Baron (1984), work 

councils often act as equalizing agents by looking at the compliance of corporate or legal 

principals claiming equal opportunity and avoiding discrimination. Accepting the hypothesis 

that employees’ representations follow up the aim of reducing inequality among employees 

within firms, this finding is not surprising.  

High wage level per se does not necessarily imply that the within GWG is small. In contrast, 

the positive coefficients of the wage bill per employee in Model 1 and 2 exposes that the 

GWG is larger in high wage firms, which is consistent with the so-called glass ceiling effect. 

According to this phenomenon, the wage rate of women is capped at a certain threshold, 

partly because women do not reach the top positions in most firms. Given that this effect is 

not significant at the 5%-significance level and even reverses in Model 3, we should be 

reluctant to jump to conclusions. The positive and significant coefficient of the dummy 

variable indicating that wage rates may exceed collective agreements corroborates our 

supposition that women benefit less from high intra-firm wage levels.   

Finally, we control for differences with respect to the technical state-of-the-art and past 

investments in information and communication technologies supposing that well equipped 

establishments are more likely to implement innovative work practices which make their 

investment even more productive. It may be argued, for instance, that in the course of 

technological changes, the traditional division of labor must be revised and may become 

obsolete. Hence, the chance of a more egalitarian collaboration among men and women 

increases. Another argument for including these variables is that the corporate training 

activities are likely to correlate with technological innovations and changes (due to human 

capital obsolescence) and hence tend to be biased (see e.g. Hempell 2003). The empirical 

result is, however, not on line with this train of thoughts. The effect of the technical 
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equipment on the firm-specific GWG is positive and insignificant and investments in 

information and communication technologies do not effect the firm-specific gender wage 

gap at all.  

7. Conclusions  

 

    ------ to be completed -------- 

 

 

 30



8. Literature 

Achatz, J., Gartner, H. and T. Glück (2005): Bonus oder Bias? Mechanismen 
geschlechtsspezifischer Entlohnung, Kölner Zeitschrift für Soziologie und 
Sozialpsychologie 57(3), 466-493. 

Acker, J. (1990): Hierarchies, jobs, bodies: A theory of gendered organizations, Gender & Society 4, 
139 – 158. 

Acker, J. (1992): Gendering organizational theory, in Mills, A. J. und Tancred, P. (ed.), Gendering 
organizational analysis, Newbury Park, London, 248 – 260. 

Allmendinger, J. und A. Podsiadlowski (2001): Segregation in Organisationen und Arbeits-
gruppen, In: Heintz B. (Hrsg.): Geschlechtersoziologie, Sonderband der Kölner 
Zeitschrift für Soziologie und Sozialpsychologie 41, Opladen: Westdeutscher 
Verlag S. 276-307. 

Appelbaum, E., Bailey, T., Berg, P., & Kalleberg, A. 2000. Manufacturing advantage – Why 
high-performance work systems pay off. ILR Press, Ithaca. 

Asplund, R. (2004): The Provision and Effects of Company Training: A Brief Review of the 
Literature, ETLA Discussion Paper No. 907 

Baker, G., Jensen, M. C. and K. J. Murphy (1988): Compensation and Incentives: Practice 
vs. Theory, Journal of Finance 18, 593-616. 

Bassanini, A., Booth, A., Brunello, G., De Paola, M. and E. Leuven (2005): Workplace 
Training in Europe, IZA Discussion Paper No. 1640.  

Bauer, T. K. and S. Bender (2001): Flexible Work Systems and the Structure of Wages: 
Evidence from Matched Employer-Employee Data, IZA Discussion Paper No. 959, 
Bonn. 

Baron, J. N. (1984): Organizational perspectives on stratification, Annual review of sociology, Vol. 
10, 37 – 69. 

Baron, J. N. (1991): Organizational evidence of ascription in labor markets, in Cornwall, R.R., 
Wunnara, P.V. (Eds), New Approaches to Economic and Social Analyses of 
Discrimination, Praeger, New York, NY. 

Baron, J. N., Mittman, B. and A. E. Newman (1991): Targets of Opportunity: Organizational 
and Environmental Determinants of Gender Integration within the California Civil 
Service 1979-1985, American Journal of Sociology 11, 1362-1401. 

Baron, J.N. and A.E. Newman (1990): For what it’s worth: Organizations, Occupations and 
the Value of Work Done by Women and Men, American Sociological Review 55, 
155-175. 

 31



Bayard, K., Hellerstein, J., Neumark, D. and K. Troske (2003): New Evidence on Sex 
Segregation and Sex Differences in Wages from Matched Employer-Employee 
Data, Journal of Labor Economics 21(4), 887-921. 

Beblo, M. and E. Wolf (2002): Wage Penalties for Career Interruptions. An Empirical 
Analyis for West Germany, ZEW Discussion Paper No. 02-45, Mannheim. 

Beblo, M. and E. Wolf (2003): Sind es die Erwerbsunterbrechungen? Ein Erklärungsbeitrag 
zum Lohnunterschied zwischen Frauen und Männern in Deutschland, Mitteilungen 
aus der Arbeitsmarkt- und Berufsfirschung 36, 560-572. 

Becker, B., and B. Gerhart (1996) The impact of human resource management on 
organizational performance: progress and prospects, Academy of Management 
Journal, 39, 779-801. 

Becker, G.S. (1957): The economics of discrimination, University of Chicago Press, 
Chicago. 

Bender, S., Haas, A. and Ch. Klose (2000): The IAB employment subsample 1975-1995, in: 
Schmollers Jahrbuch. Zeitschrift für Wirtschafts- und Sozialwissenschaften, Jg. 120, 
H. 4., 649-662. 

Black, S. and L. Lynch (1998): Beyond the Incidence of Training, Industrial and Labor 
Relations Review 52(1), 64-81.  

Black, S. and L. Lynch (2001): How to Compete: The Impact of Workplace Practices and 
Information Technology on Productivity, Review of Economics and Statistics 83(3), 
434-445. 

Black, S. E. and L. Lynch (2004): What’s driving the New Economy: The Benefits of 
Workplace Innovations, Economic Journal 114, F97-F116. 

Blau, F. D. and L. M. Kahn (1999): Institutions and Law in the Labor Market, in: 
Ashenfelter, O. and D. Card (eds.): Handbook of Labor Economics, North Holland.  

Blau, F. D. and L. M. Kahn (2000): Gender Differences in Pay, Journal of Economic 
Perspectives 14, 75 - 99. 

Blau, F. D. and L. M. Kahn (2003): Understanding International Differences in the Gender 
Wage Gap, Journal of Labor Economics 21(1), 106-144. 

BMBF (2006): Berichtssystem Weiterbildung IX: Integriereter Gesamtbericht zur 
Weiterbildungssituation in Deutschland. Berlin. 

Cappelli, P. and N. Rogovsky (1994): New work systems and skill requirements. 
International Labor Review 2, 205-220. 

Cappelli, P. (1996): Technology and Skill Requirements: Implications for Establishment 
Wage Structure, New England Economic Review, 139-154. 

Cappelli, P. (2000): Computers, Work Organization and Wage Outcomes, NBER Working 
Paper No. 7987. 

 32

http://www.iab.de/asp/internet/dbdokShow.asp?pkyDoku=k010514d03


Datta Gupta, N. (1993): Probabilities of job choice and employer selection and male-female 
occupational differences, American Economic Review 83(2), 57-61. 

Datta Gupta, N. and T. Erikkson (2006): New Workplace Practices and the Gender Wage 
Gap: Can the New Economy be the Great Equalizer? IZA Discussion Paper No 
2038.  

Delery, J., and H. Doty (1996): Modes of theorizing in strategic human resource 
management: Tests of universalistic, contingency and configurational performance 
predictions. Academy of Management Journal 39, 802-835. 

Dolado, J. J., Felgueroso, F. and J.F. Jimeno (2001): Female Employment and Occupational 
Changes in the 1990s: How is the EU Performing Relative to the US, European 
Economic Review 45(4-6), 875-889. 

Dressler, M. (1999): Der Einfluss variabler Vergütung auf die Arbeitsmotivation. In: 
PERSONAL – Zeitschrift für Human Resource Management 6, 294-297. 

Elvira, M.M and I. Saporta (2001): How does collective bargaining affect the gender pay gap? Work 
and Occupation 28, No. 4, 469-490. 

European Commission (2004): Bericht zur Gleichstellung von Mann und Frau (KOM2004 
115), Brüssel. 

Evans, J. M. (2001): Firms’ Contribution to the Reconciliation between Work and Family 
Life, OECD Labour Market and Social Policy Occasional Papers No. 48. 

Evans, J.M. (2002): Work/Family Reconciliation, Gender Wage Equity and Occupational 
Segregation: The Role of Firms and Public Policy, Canadian Public Policy 28, 
Supplement 1, S187-S216. 

Fernie, S. und H. Gray (2002): It’s a Family Affair: the Effect of Union Recognition and 
Human Resource Management on the Provision of Equal Opportunities in the UK, 
Centre for Economic Performance Discussion Paper No. 525, London. 

Fitzenberger, B. and K. Kohn (2005): Gleicher Lohn für gleiche Arbeit? Zum Zusammenhang 
zwischen Gewerkschaftsmitgliedschaft und Lohnstruktur in Westdeutschland 1985-1997, 
Zeitschrift für Arbeitsmarktforschung 38(2/3), 125-146. 

Fitzenberger, B. and G. Wunderlich (2000): Gender Wage Differences in West Germany: A 
Cohort Analysis, ZEW Discussion Paper No. 00-48, Mannheim. 

Freeman, R.B. and J.L. Medoff (1984): What do unions do? Basic Books, New York. 

Gartner, H. and G. Stephan (2004): How collective contracts and works councils reduce the 
gender wage gap. IAB Discussion Paper Nr. 07/2004, Nuremberg.   

Godard, J. (2004): A Critical Assessment of the High-Performance Paradigm. British 
Journal of Industrial Relations 42, 349-378. 

Heinze, A. and E. Wolf (2006): Gender Earnings Gap in German Firms: The Impact of Firm 
Characteristics and Institutions, ZEW Discussion Paper No. 06-020, Mannheim. 

 33

http://www.zew.de/de/mitarbeiter/mitarbeiter.php3?action=mita&kurz=gwu
http://www.zew.de/de/publikationen/publikation.php3?action=detail&nr=775
http://www.zew.de/de/publikationen/publikation.php3?action=detail&nr=775
http://www.zew.de/de/mitarbeiter/mitarbeiter.php3?action=mita&kurz=ahi
http://www.zew.de/de/publikationen/publikation.php3?action=detail&nr=2843
http://www.zew.de/de/publikationen/publikation.php3?action=detail&nr=2843


Hempell, T. (2003): Do Computers Call for Training? Firm-Level Evidence on 
Complementarities between ICT and human Capital Investments, ZEW Discussion 
Paper No. 03-020, Mannheim. 

Huffman, M.L. (1999): Who’s in Charge? Organizational Influences on Women’s 
Representation in Managerial Positions, Social Science Quarterly 80(4), 738-756. 

Hunter, L. W. and J. J. Lafkas (2003): Information Technology, Work Practices and Wages, 
Industrial and Labor Relations Review 56(2), ???? 

Huselid, M. A. 1995. The impact of human resource management practices on turnover, 
productivity, and corporate financial performance, Academy of Management 
Journal 38, 635 672. 

Huselid, M. A., Jackson, S. E. and R. S. Schuler (1997): Technical and strategic human 
resource management effectiveness as determinants of firm performance. Academy 
of Management Journal 40, 171-188. 

Ichniowski, C., Shaw, K. and G. Prennushi (1997): The effects of human resource 
management practices on productivity: A study of steel finishing lines, American 
Economic Review 87, 291 313. 

Jirjahn, U. and g. Stephan (2004): Gender, Piece Rates and Wages: Evidence from Matched 
Employer-Employee Data, Cambridge Journal of Economics 28, 683-704.  

Jurajda, S. (2005): Gender segregation and wage gap: an East-West comparison, Journal of 
the European Economic Association 3, 598-607.  

Kaschube, J. und L. v. Rosenstiel (2000): Motivation von Führungskräften durch 
leistungsorientierte Bezahlung, Zeitschrift für Organisation 69, 70-76. 

Knoke, D. and Y. Ishio (1998): The Gender Gap in Company Job Training, Work and 
Occupations 25(2), 141-167. 

Kölling, A. (2000): The IAB-Establishment Panel, Schmollers Jahrbuch 120, 291-300. 

Kunze, A. (2002): The Timing of Careers and Human Capital Depreciation, IZA-Discussion 
Paper No. 509, Bonn. 

Kunze, A. (2003): Gender Differences in Entry Wages and Early Career Wages, Annales 
d’Economie et Statistique 71/72, 245-266. 

Lazear, E. (2000): Performance Pay and Productivity, American Economic Journal 90, 
1346-1361.  

Leuven, E. (2005): The Economics of Private-Sector Training, Journal of Economic Surveys 
19(1), 99-111. 

Melly, B. (2005): Public-Private Sector Wage Differentials in Germany: Evidence from 
Quantile Regression, Empirical Economics 30(9), 505-520.  

OECD (1999) New enterprise work practices and their labour market implications. In OECD 
(Ed.), Employment Outlook: 177-221. 

 34



OECD (2002): Women at Work. Who are they and how are they faring, Employment 
Outlook, 2002. 

OECD (2002): ARTIKEL OF TRAINING ???? Employment Outlook, 2002. 

OECD (2003): Babies and Bosses: Reconciling Work and Family Life – Austria, Ireland and 
Japan Vol. 2, Paris.  

Osterman, P. (2006): The Wage Effects of High Performance Work Organization in 
Manufacturing, Industrial and Labor Relations Review 56(2), ??? 

Prendergast, C. and R. H. Topel (1996): Favoritism in Organisations, Journal of Political 
Economy 104, 958-978. 

Rammer, C. (2004): Unternehmensdynamik in Deutschland 1995-2003: Die Rolle 
forschungs- und wissensintensiver Branchen und eine Einordnung im 
Internationalen Vergleich, Studien zum Deutschen Innovationssystem Nr. 11-2005, 
Zentrum für Europäischen Wirtschaftsforschung Mannheim. 

Rubinstein, J., D. E. Meyer and J. E. Evans (2001): Executive Control in Cognitive 
Processes in Task Switching, Journal of Experimental Psychology – Human 
Perception and Performance 27, 763-797.   

 35


	Personnel Policy and the GWG within German firms 
	1.  Introduction
	2. How does firm policy effect male and female wages?
	3. Implementing theory in an empirical model
	4. The data source
	5. A rough picture of our sample
	6. Estimation results 
	7. Conclusions
	8. Literature
	Wolf.pdf
	Personnel Policy and the GWG within German Firms 
	1.  Introduction
	2. How does firm policy effect male and female wages?
	3. Implementing theory in an empirical model
	4. The data source
	5. A rough picture of selected variables in our sample
	6. Estimation results 
	7. Conclusions 
	8.  Literature




