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1.   Introduction 

Performance appraisal (PA) systems are among the most important human resource practices 

and also a comprehensively discussed research topic. Bretz et al. (1992) as well as Levy and 

Williams (2004) for instance provide extensive reviews of the huge literature on appraisals. 

Key topics of the contributions in academic journals include information processes, rating 

errors, reactions to the appraisal process, as well as rater training, appraisal feedback and 

group dynamics. Recent contributions for instance analyze the consequences of PA on 

employee job satisfaction, turnover intention and performance (Callahan et al. 2003, Poon 

2004, Kuvaas 2006). But the relevant empirical studies usually examine a limited number of 

observations and analyze an existing system in one or only a few firms.  

Surprisingly little research has been conducted about the determinants of formal performance 

appraisal systems. For instance, Murphy and Cleveland (1995, p. 36) point out that “there is 

very little empirical research on the links between environmental variables and appraisal”. 

An exception is a recent study by Brown and Heywood (2005) who analyze Australian data to 

investigate the determinants of performance appraisal systems, which include union coverage 

and firm size. However, they use establishment data and therefore cannot investigate which 

personal characteristics of an employee influence whether she or he works on job where 

performance is regularly appraised. 

In this contribution, we study individual as well as job characteristics determining the use of 

performance appraisal by a supervisor in German firms. Moreover, we are able to distinguish 

between different consequences of appraisal results. We evaluate a new set of variables of the 

German Socio Economics Panel (GSOEP), a representative survey of the German population. 
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The DIW (German Institute for Economic Research), which administrates the survey, 

followed our proposal to include questions on performance appraisals in the 2004 wave of the 

GSOEP. As the GSOEP contains a large set of questions on individual characteristics of the 

respondents as well as on their jobs and employers, this offers a unique opportunity to 

investigate determinants, the general incidence of performance appraisal systems and 

consequences of appraisal results in a representative survey of the German working 

population. 

The paper is organized as follows: We first derive hypotheses about several possible 

individual and job based determinants of the use of PA (section 2). We then test these 

hypotheses with the data of the GSOEP and examine the consequences of PA for employees 

(section 3). Section 4 concludes. 

2.  Theoretical Considerations and Hypotheses 

The introduction of formal appraisal systems is often guided by multiple goals. Cleveland et 

al. (1989) for instance distinguish several categories of use: First, appraisals are used to make 

between-person decisions, for instance for promotions or termination decisions or salary 

administration. Second, PA may be used for within person decisions, to determine 

competency profiles and strengths and weaknesses for instance in order to give performance 

feedback and discover training needs. Furthermore, organizational aspects such as system 

maintenance (e.g. personnel planning) and documentation are other possible purposes of PA. 

A survey by Cleveland et al. (1989) shows that appraisals have the greatest impact on salary 

administration, performance feedback and identification of strengths and weaknesses  

Given the different possible reasons to use appraisal systems, there are several individual and 

job based characteristics which should determine whether a person works in a job in which 

her or his performance is appraised in a systematic manner.  

2.1 Individual Characteristics 

First of all the fact that an employee’s performance is evaluated should be associated with age 

for several reasons. For instance, the probability of a promotion will be small near the 

retirement age and hence, between-person comparisons based on appraisals of performance 

are of smaller importance for the elderly. But also the results from performance appraisals 

should become less important for older employees for within person decisions such as the 

detection of training needs. Investments in training for older employees are not as beneficial 
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as for younger employees, because the amortisation period of such investments is declining in 

age. Hence, we expect that the performance of older employees is less likely assessed than 

that of younger employees.  

Risk averse individuals try to avoid situations in which they are faced with income 

uncertainty. Since systematic performance appraisals are often a precondition for performance 

pay, we conclude that the willingness to take risks is positively associated with being in a job 

with systematic appraisals. 

Clear hypotheses with regard to sex are hard to derive. One may argue that women are less 

willing to task risk or have a lower expected tenure due to parental leaves, which may 

influence compensation and PA. These arguments bring us back to the tenure and risk attitude 

aspect, though. Controlling for gender, however, seems to be sensible. Besides, there might 

also be differences between different regions of Germany because of the different history of 

East- and West-Germany during the second half of the 20th century. We do not expect direct 

effects of an employee’s education on the probability that her or his performance is appraised 

but rather an indirect effect.  Better educated employees should work in different jobs and, as 

we will argue in the next subsection, the job status and hierarchical level should have an 

impact on the use of performance appraisals. 

2.2 Job-based and Firm Characteristics 

We expect that there should be a strong impact of firm size on the probability that an appraisal 

system is used for several reasons: In small owner-managed firms the employer knows most 

of his or her employees directly and observes their actual performance continuously even 

without systematic appraisals. But such direct monitoring is harder in larger firms so that the 

free-riding problem or social loafing should be prevalent to a stronger extend which raises the 

necessity of individual performance evaluation. Moreover, in larger firms it becomes more 

necessary to compare the performance of employees across departmental boundaries, which 

makes standardized methods to appraise performance more important. Furthermore, setting up 

a formal appraisal system causes fixed costs and, hence, the benefits of such systems are more 

likely to exceed the costs in larger firms. Finally, large firms typically offer more formal 

training so that the presence of PA systems is more likely to determine specific training needs. 

Arguments about the interrelation between the job status or hierarchical level and the use of 

PA are ambiguous. On the one hand, formal PA systems for untrained workers often seem 

unnecessary for instance as in those jobs simple instructions are often sufficient and 
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monitoring work performance is straightforward. However, if an employee performs multiple 

tasks the danger of distorted incentives to allocate effort across tasks arises (see for instance 

Kerr (1975), Holmström/Milgrom (1991)). This should make carefully designed appraisal by 

the direct superior more important. From this angle, the more complex a job, the more often 

we should observe systematic appraisals. 

On the other hand, the performance of executives cannot be rated by a hierarchical superior 

(other than the board) simply because they are at the top of the hierarchy. Therefore, their 

salaries are more often directly tied to objective performance measures and typically no 

systematic appraisal process should be needed. Murphy (1999) for instance finds by analyzing 

the “Annual Incentive Plan Design Survey” by Towers Perrin, that only less than 5% of the 

bonus plans for top level managers are discretionary in the sense that the bonus is determined 

by an appraisal by the board. Similarly, Murphy and Oyer (2003) find that such discretion is 

less important in determining CEO pay than the pay of other executives. Hence, we 

hypothesize a curvilinear interrelation between job position and the usage of PA. We should 

observe that performance appraisals are used most frequently for employees in the middle of a 

hierarchy and less frequently for employees at the bottom or at the top. 

Related to issues of job complexity, the scope for performance appraisals should differ 

between industries. In industries such as agriculture or construction, jobs consist typically of 

more precisely defined tasks than for instance in financial services. Hierarchical superiors 

should therefore be more able to lead their employees by clearly defined assignments rather 

than more complex management-by-objectives. Hence, performance appraisals may be 

observed less frequently. 

The tenure at the current employer should also influence the probability that performance is 

appraised systematically. The competencies of employees with longer tenure will be better 

known to their employers. Hence, systematic appraisal is less necessary to learn about their 

strengths and weaknesses either for promotion or training purposes. But on the other hand, 

structured appraisals are often part of a formal incentive system as they are necessary to 

determine the size of actual bonus payments.  However, some firms use deferred 

compensation as an alternative possibility to generate work incentives. Deferred 

compensation systems, however, only make sense, if long employment duration is intended. 

That is why PA may be used for employment relationships of shorter expected duration as a 

substitute for deferred compensation or other long term incentive contracts (see Brown and 

Heywood 2005). When this effect dominates we should observe that performance appraisal is 
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more frequent for individuals with shorter tenure. We do not know ex ante, which of these or 

possible other effects dominate in practice. 

Finally, when comparing part time with full time employees, we expect to observe 

performance appraisals for part time employees less often. As part-time workers are usually 

less considered for promotions and training, there is less necessity for PA for this group of 

employees.  

 

3. Empirical Study 

3.1  Data, Variables and Methodology 

We make use of the data of the German Socio Economic Panel (GSOEP), which is a large 

representative data set of individuals living in Germany.1 Next to demographic characteristics 

the survey contains information of various areas of life such as the employment relationship. 

We initiated that a new set of variables has been implemented in the questionnaire for the 

2004 survey. Individuals were asked, whether their job performance is assessed within a 

formal PA system and if yes, whether the outcome of this has an impact on a bonus payment 

and/or possible future promotions. We investigate all employees, who are 20 to 65 years old. 

The sample includes information on 7,598 individuals. About 31 percent of these persons 

report that performance is evaluated regularly by a superior as part of a agreed procedure 

(Table 1). 

As discussed in the section above PA may not by chance be implemented for certain 

individuals and jobs. Possible individual determinants include sex, age, tenure, years of 

schooling and risk attitude. The willingness to take risk in the occupational career is measured 

on a 11-point scale from 0 (unwilling to take risks) to 10 (fully prepared to take risks). Job 

based characteristics are job contract, job status, firm size and industry. We can distinguish 

between part-time and full-time workers. There are 13 job status categories, which include 

five blue collar, five white collar and three civil servant categories, which differ with regard to 

responsibility and task authority. Firm size is measured in six categories defined by the 

number of employees. Region represents a binary variable, which controls for possible 

differences between East- and West-Germany (see Table1). 
                                                 
1 The data are provided by the German Institute of Economic Research (DIW, Berlin). See 
http://www.diw.de/english/sop/index.html for a detailed description of the corresponding questionnaire.  
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Table 1: Descriptive Statistics of Variables (n=7598) 

Variable Mean/ Share Standard deviation 

Performance Appraisal (1 = yes) 0.310 0.462 
Sex (1 = Female) 0.461 0.499 
Age 42.19 10.08 
Years of Schooling 12.45 2.58 
Employee’s risk attitude(*) 3.90 2.48 
Tenure (in years) 11.20 9.68 
Part-time employee (1= yes) 0.215 0.411 
Region (1 = East Germany) 0.239 0.426 

Job Status: 
Untrained blue collar worker 
Semi-trained blue collar worker 
Trained blue collar worker 
Foreman 
Master craftsman 

 
0.031 
0.115 
0.152 
0.020 
0.018 

 
0.175 
0.319 
0.359 
0.139 
0.133 

Untrained white collar worker 
Trained white collar worker 
Qualified professional 
Highly qualified professional 
Managerial position 

0.041 
0.093 
0.280 
0.154 
0.018 

0.198 
0.291 
0.449 
0.361 
0.132 

Low/middle level civil servant 
High level civil servant 
Executive civil servant 

0.026 
0.036 
0.017 

0.159 
0.186 
0.128 

Firm size: 
1-4 employees 
5-19 employees 
20-99 employees 
100-199 employees 
200-1999 employees 
At least 2000 employees 

 
0.065 
0.157 
0.207 
0.100 
0.231 
0.239 

 
0.247 
0.364 
0.405 
0.300 
0.422 
0.427 

Industry: 
Agriculture 
Manufacturing 
Construction 
Retail, Tourism, Transportation 
Financial/Corporate Services 
Public and private Services 

 
0.011 
0.284 
0.055 
0.202 
0.112 
0.336 

 
0.104 
0.451 
0.228 
0.402 
0.315 
0.473 

Note: (*) Risk attitude scaled from 0 (totally unwilling to take risks in the area of the occupational 
career) to 10 (fully prepared to take risks). 
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3.2  Individual and Job Based Determinants of Performance Appraisals 

We explore possible individual and job based determinants of the use of PA in two stages. 

First, we give an overview of the relevance of PA for different subgroups of employees by 

reporting shares of persons, whose performance is assessed. Second, we examine 

determinants with a multivariate binary probit regression, where a dummy for a PA regulation 

acts as the dependent variable. 

As Figure 1 shows men are more often appraised than women. The share of employees with 

PA is increasing in their willingness to take career related risks. This confirms the risk-

incentive trade-off predicted by agency theory. Full-time employees are more often appraised 

than part-time workers. Huge differences can be observed with regard to firm size. Formal PA 

systems exist for only 7 percent of employees in small firms with less than five employees, 

whereas the performance is assessed for more than half of employees in firms with more than 

2000 workers. The fraction of individuals with PA also differs considerably across industries 

and job status categories. 

The mean age, tenure and schooling of employees whose performance is assessed do not 

seem to differ dramatically to those without PA (see Table 2). As expected, employees with 

PA are somewhat younger on average and had a longer education. All in all, these first results 

seem to be in line with our theoretical considerations of the previous section. 

Table 2: Descriptive statistics of age, tenure and schooling  
With PA Without PA 

Variable Mean Standard 
deviation Mean Standard 

deviation 
Age 41.8  42.3  
Tenure 12.3  10.7  
Years of Schooling 12.9  12.2  

 

But of course it is important to investigate the determinants in a multivariate analysis. To do 

that we ran a binary probit regression with the binary dummy “Use of PA” as dependent 

variable (1=”yes”, 0=”no”). The results are reported in Table 3. We start with a regression 

including only the individual characteristics age, gender, years of schooling, and individual 

risk attitudes in column (1). In column (2) we report a regression in which we control only for 

job based characteristics and in column (3) we control both for individual and job based 

characteristics.  
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The results from column (1) confirm that women are appraised significantly less often than 

men and that employees with a stronger willingness to take risks are indeed more often in jobs 

with performance appraisals. But there is no significant effect of age. It is quite interesting to 

note that a probit regression that does not include risk attitudes would show a significantly 

negative age effect. Hence, the age effect indicated in the descriptive statistics is in fact 

mainly due to risk attitudes as it disappears as we control for the latter. Indeed, there is a 

significant negative correlation (-0.17) between age and the willingness to take risks. 

Although the age effect reappears when we control for job and firm based characteristics it 

remains only weakly significant. 

When comparing the results from the different probit regressions it becomes apparent that 

mainly the job based characteristics are important when explaining the incidence of 

appraisals. This can be illustrated by comparing the pseudo R² between the columns. Whereas 

the observed individual characteristics explain only about 2% of the variation in appraisals, 

14% are explained by job based characteristics and the pseudo R² does not increase when 

individual and firm based characteristics are combined. It turns out that especially the firm 

size and job status categories have a strong impact on the appraisal probability. Appraisals are 

more frequent in larger firms and we can confirm the inversely U-shaped relation between the 

frequency of appraisals and the hierarchical level for blue and white collar workers. However, 

we do not find effects of tenure.  

The regression results confirm our initial hypothesis on the effect of firm size on performance 

appraisals. As expected, there are also significant industry effects. In line with our reasoning, 

in financial and corporate services performance appraisals are most often used and in the 

construction industry performance appraisals least often. Note that the multivariate analysis 

reveals that the industry effects observed in the descriptive statistics are influenced by inter-

industry differences in the distribution of job and individual characteristics. For instance, 

when controlling for job status, performance appraisals are used more frequently in 

agriculture than the descriptive statistics indicates2, which is due to the fact that agriculture 

has many lower level jobs and small firm sizes which both lead to a less frequent use of 

performance appraisals. The age effect becomes weakly significant when we control for job 

based characteristics. 
                                                 
2 Note that according to the descriptive statistics, performance appraisals are for instance less often used in 
agriculture than in retail, tourism, transportation and public and private services. But as our estimation results 
indicate, when we compare employees with the same job status and within firms of the same size performance 
appraisals are more often used in agriculture than in these two industries. 
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There are other interesting observations from a comparison of columns (1) and (3). Note that 

the results of column (1) seem to indicate that there is also a significant effect of the years of 

schooling on the incidence of performance appraisals. However, this effect disappears entirely 

when we control for job based characteristics. Individuals with higher levels of schooling 

simply have on average jobs on higher hierarchical levels and performance appraisals are 

more frequent in these jobs, which drives this result.  

Furthermore, the negative effect of gender shrinks considerably when job based determinants 

are included. Hence, women are to a large part appraised less often as they work less often in 

jobs where performance appraisals are frequently used. For instance, as is well known, they 

are underrepresented in higher hierarchical levels in which appraisals are more common. 

However, it is still interesting to note that a gender effect remains even when controlling for 

all observable job based characteristics. This may potentially be explained by a stronger 

aversion of women to being controlled. Recent experimental studies (see for instance Niederle 

and Vesterlund 2007) indeed indicate that women tend to dislike competitive environments 

and appraisals may be associated with or are even a precondition for relative performance 

evaluations. Hence, it is quite plausible that women self select (within industries and for given 

job characteristics controlled in our study for) into jobs in which performance appraisals are 

less frequent. 
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.Figure 1: Percentage of individuals, whose performance is (n=7598) 
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Table 3: Determinants of the Usage of PA – Binary Probit Regressions  
 (1) (2) (3) 
Sex (female) -0.258*** (8.33)   -0.102** (2.52) 
Age -0.002 (1.39)   -0.003* (1.66) 
Years of Schooling 0.055*** (9.44)   -0.003 (0.41) 
Employee's risk attitude 0.034*** (5.42)   0.029*** (4.18) 
Part-time   -0.161*** (3.63) -0.093* (1.93) 
East-Germany   0.038 (0.97) 0.046 (1.17) 
Tenure (in years)   -0.004** (2.54) -0.002 (0.76) 
 
Job status (base: untrained blue collar worker):
Semi-trained blue collar worker   0.261** (2.17) 0.244** (2.02) 
Trained blue collar worker   0.397*** (3.33) 0.340*** (2.81) 
Foreman   0.402** (2.49) 0.318* (1.95) 
Master craftsman   0.345** (2.05) 0.269 (1.59) 
       
Untrained white collar worker   0.455*** (3.29) 0.439*** (3.16) 
Trained white collar worker   0.428*** (3.47) 0.403*** (3.23) 
Qualified professional   0.579*** (5.08) 0.551*** (4.74) 
Highly qualified professional   0.769*** (6.56) 0.715*** (5.71) 
Managerial position   0.465*** (2.83) 0.385** (2.26) 
       
Low/middle level civil servant   1.624*** (10.78) 1.541*** (10.04) 
High level civil servant   1.448*** (10.32) 1.387*** (9.40) 
Executive civil servant   1.085*** (6.72) 1.035*** (5.96) 
 
Industries (base: Construction):
Agriculture   0.301 (1.61) 0.309* (1.65) 
Manufacturing   0.398*** (4.54) 0.414*** (4.70) 
Retail/Tourism/Transportation   0.190** (2.06) 0.205** (2.22) 
Financial/Corporate Services   0.590*** (6.09) 0.616*** (6.31) 
Public and private Services   0.041 (0.45) 0.085 (0.92) 
 
Firm Size (base: 1-4 employees):
5-19 employees   0.338*** (3.41) 0.334*** (3.37) 
20-99 employees   0.583*** (6.10) 0.576*** (6.02) 
100-199 employees   0.783*** (7.69) 0.775*** (7.61) 
200-1999 employees   1.019*** (10.77) 1.005*** (10.61) 
At least 2000 employees   1.315*** (13.91) 1.297*** (13.67) 
       

Intercept -1.123*** (10.86) -2.099*** (12.92) -2.008*** (9.97) 

Observations 7598 7598 7598 

Log-Likelihood -4589.96 -4066.17 -4050.98 

Pseudo R-squared 0.02 0.14 0.14 

Notes: Absolute t-statistics in parentheses. *, ** and *** indicate significance at the 0.10, 0.05 and 
0.01 level. 
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3.3 Impact of Performance Appraisals on Bonuses and Future Promotions 

As stated in section 2, appraisals can be implemented for several reasons. Possible 

consequences include direct monetary rewards such as monthly or yearly bonus payments as 

well as indirect career prospects in the form of an increased probability of future promotions 

after a favourable appraisal. Hence, we will examine these aspects in the following by 

analysing the relevance of PA on bonuses and future promotions and its individual and job 

based influencing factors.3 We therefore restrict the analysis of this subsection to individuals, 

whose performance is appraised. Because of some non-respondents the number of 

observations differ slightly between the examination of bonus payments (n=2168) and 

promotion prospects (n=2026).  

Of those individuals whose performance is appraised systematically 37 per cent report an 

impact on bonus payments and 54 per cent on future promotions. A considerable number of 

employees report an impact on both bonuses and promotions (0.23). 

First, we investigate the impact of PA on bonus payments. As indicated by Figure 2 the 

impact is more relevant for male employees and less relevant for part-time employees. It is 

increasing in firm size and in the job status of white collar employees. But interestingly, 

starting from a low level, it is decreasing in the job status of civil servants. 

There are substantial industry effects: More than 50% of all employees whose performance is 

appraised in financial and corporate services receive bonus payments contingent on these 

appraisals. But less than 20% get systematic evaluations by a superior in public and private 

services.  

The impact on future promotions is depicted in Figure 3. In contrast to the low impact of PA 

on bonuses for civil servants, promotion prospects are highly affected by PA for this group. 

The relative patterns with respect to gender, region, risk attitude, type of contract and firm 

size are similar to the impact on bonus payments. 

To test these observations we again investigated binary probit regressions separately on the 

impact on bonus payments and on future promotions (see Table 3). The results mainly 

confirm the above observations. Note that the impact of performance appraisals on future 

promotions decreases with age, while the impact on bonus payments is not affected by age. 

                                                 
3 Unfortunately, the data do not include information on other possible consequences such as training issues. 
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The probability of being promoted will decrease close to the retirement age but bonus 

payments can still be an effective incentive instrument for old employees.  
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Figure 2: Percentage of individuals, whose PA has an impact on bonus payment  
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Figure 3: Percentage of individuals, whose PA has an impact on future promotions  
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Interestingly, east German employees report a significantly lower impact of performance 

appraisals on promotions compared to their West German colleagues while there is no 

significant difference for bonus payments. Workers with part-time contracts receive bonus 

payments less often, while the result for future promotions is not significant.  

The performance appraisal results become more and more important for future promotions the 

larger the firm size. On the one hand, this reflects lacking promotion possibilities in smaller 

firms without a pronounced hierarchical structure. But in addition, this may also well be the 

case because – as laid out above – in small owner-managed firms the employer knows most of 

his or her employees directly and do not need to rely on formal appraisals for promotion 

decisions. 

Another quite surprising result from the probit estimations is that, contrary to the first 

observation based on the comparison of mean proportions in Figure 3, firm size does not seem 

to matter for the relevance of appraisals on bonus payments. In comparison to very small 

firms of less than 5 employees all other firms seem to have a higher probability of paying 

bonuses but (i) this difference is statistically insignificant and (ii) it is not increasing with firm 

size. Hence, smaller firms use performance appraisals less frequently than larger firms. But 

given that they do so, they make a similar use of these appraisals as a basis for bonus 

payments. 

 

4. Conclusion 

This study offers a first empirical examination of individual and job based determinants of 

performance appraisal usage. We have shown that both individual (sex, age, risk attitude) and 

job based (position, industry, firm size) aspects matter. Performance appraisals are used for 

different purposes. Appraisals are used for promotion decisions especially for civil servants, 

younger employees and in large firms. In about 37% of those jobs in which performance 

appraisals are used these appraisals determine bonus payments made to individual employees. 

Bonuses are paid more frequently to white-collar, full-time male employees in particular. 

Given the high practical importance of appraisal research it would be desirable for future 

research that much more detailed information concerning performance appraisals would 

become part of linked employer employee data sets over a longer period of time. This would 

allow a more detailed study not only on the determinants – such as has been done in this paper 
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– but also consequences of performance appraisals for employees (e.g. with respect to wages, 

job satisfaction and fluctuation) and firms (with respect to productivity measures and financial 

performance).  
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Table 4: Determinants of the impact of PA on bonus payments and possible future 
promotions – Binary Probit Regression 

 Bonus payments Future promotions 
Sex (female) -0.160** (2.20) -0.136* (1.76) 
Age  0.003 (0.65) -0.028*** (6.77) 
Tenure (in years)  0.001 (0.15) -0.003 (0.70) 
Years of Schooling  0.021 (1.39) -0.019 (1.19) 
Part-time -0.277*** (2.72) -0.162 (1.61) 
East-Germany -0.113 (1.47) -0.443*** (5.46) 
Employee`s risk attitude  0.014 (1.08)  0.007 (0.51) 

Job status  (base: untrained blue collar orker): 
Semi-trained blue collar worker 
Trained blue collar worker 
Foreman 
Master craftsman 
 
Untrained white collar worker 
Trained white collar worker 
Qualified professional 
Highly qualified professional 
Managerial position 
 
Low/middle level civil servant 
High level civil servant 
Executive civil servant 

 
 
 1.188*** 
 1.231*** 
 0.914** 
 1.103** 
 
 0.995** 
 0.992** 
 1.293*** 
 1.572*** 
 1.941*** 
 
 1.332*** 
 1.056** 
 0.810* 

 
 

(3.05) 
(3.18) 
(2.10) 
(2.41) 

 
(2.33) 
(2.46) 
(3.35) 
(4.02) 
(4.31) 

 
(3.27) 
(2.56) 
(1.73) 

 
 
 1.104** 
 1.375*** 
 1.608*** 
 1.826*** 
  
 1.212** 
 1.436*** 
 1.711*** 
 2.091*** 
 1.972*** 
 
 3.334*** 
 3.052*** 
 3.264*** 

 
 

(2.28) 
(2.86) 
(3.06) 
(3.40) 

 
(2.38) 
(2.94) 
(3.59) 
(4.32) 
(3.71) 

 
(6.54) 
(6.08) 
(6.05) 

Industries (base: Construction): 
Agriculture 
Manufacturing 
Retail, Tourism, Transportation 
Financial/Corporate Services 
Public and Private Services 

 
 0.219 
 0.097 
-0.111 
 0.205 
-0.812*** 

 
(0.50) 
(0.49) 
(0.54) 
(0.97) 
(3.88) 

 
 0.181 
 0.414* 
 0.198 
 0.555** 
 0.242 

 
(0.31) 
(1.78) 
(0.82) 
(2.27) 
(1.01) 

Firm Size (base: 1-4 employees): 
5-19 employees 
20-99 employees 
100-199 employees 
200-1999 employees 
At least 2000 employees 

 
 0.363 
 0.407 
 0.409 
 0.368 
 0.323 

 
(1.24) 
(1.46) 
(1.43) 
(1.34) 
(1.18) 

 
 0.566 
 0.700** 
 0.815** 
 1.005*** 
 1.194*** 

 
(1.55) 
(1.98) 
(2.26) 
(2.88) 
(3.42) 

Intercept -2.104*** (3.83) -1.504** (2.29) 
Observations 2168 2028 
Log-Likelihood -1246.5421 -1093.8372 
Pseudo R² 0.1300 0.2183 
Notes: Absolute t-statistics in parentheses. *, ** and *** indicate significance at the 0.10, 0.05 and 
0.01 level. 
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