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Abstract

Managers frequently offer unconditional bonuses and profit-sharing payments to their employees.

The isolated effects of the former payment type on job satisfaction, in particular, have received little

empirical attention. This study uses German panel data and shows that, even when total income is

held constant, workers report significantly higher levels of job satisfaction when wages contain such

bonuses, mostly regardless of their relative size. Conversely, profit-sharing payments show a positive

association only if they are sufficiently large. However, when endogeneity issues are taken into ac-

count, the latter correlation becomes weaker or vanishes. The findings have significant implications

for managers when designing salary packages since they imply that monetary gifts in the form of

unconditional bonus payments can be a beneficial alternative to incentives in enhancing employee’s

job satisfaction.
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1 Introduction

The importance of job satisfaction as a proxy for workers’ well-being and the consequences on labor

market outcomes are widely discussed in the fields of economics and psychology. Studies find that job

satisfaction helps predict the intention and probability of future job quits (Scott and Taylor, 1985; Firth

et al., 2004). In a similar vein, it is relevant in workers’ retirement decisions, as lower levels of job

satisfaction are associated with earlier retirement (Clark et al., 2015). Increasing job satisfaction may

even work as a substitute to circumvent widely debated regulatory approaches, including prolonging

the retirement age (Kautonen et al., 2012). Finally, higher job satisfaction is associated with higher

individual productivity levels (Bhatti and Qureshi, 2007; Halkos and Bousinakis, 2010; Oswald et al.,

2015).

One important factor influencing workers’ satisfaction is the wage package. Employers in Germany

often provide bonus payments, such as Christmas or vacation bonuses, that are mostly unrelated to

a specific performance target.1 However, the relevance of bonus and profit-sharing payments is not

limited to the German context: According to a recent report (Paylab, 2017) on 12 European countries,

between 4% and 44% of employees receive a Christmas bonus, with the size ranging from 21% to 91%

when compared to the average base salary in the country. The proportion of employees receiving an

end-of-year bonus (such as profit-sharing) is typically smaller (10%-27%), but the payment is more

generous (47%-114% of base salary). For employers, the employee’s preferences and response in terms

of job satisfaction can be an important consideration to make when shaping the wage package.

This study aims to look beyond a sole income effect (due to a change in bonus or profit-sharing

payments) and disentangle a worker’s preferences about wage components, namely base wages, bonuses

and profit-sharing payments.

Besides higher income levels, variable payments can affect a worker’s job satisfaction in multiple

ways. Given the characteristics of bonuses, which are frequently given unconditionally, potentially as a

surprise, and with little control from the employee, Gift-exchange theory (Akerlof, 1982) suggests that

such payments can be perceived as a form of trust and appreciation from the employer, which in turn

can affect morale and motivation, resulting in a positive relationship with job satisfaction. Profit-Sharing

payments, conversely, are only given with expectations about the companies’ performance, and the gift-

exchange mechanism may not apply here. Still, agency theory predicts a positive relationship between

1According to the data used in this study, 45 percent of employees received an additional Christmas or vacation bonus in
2019. Furthermore, companies in Germany are increasingly making use of payments tied to the company’s success, such as
profit-sharing payments. In the last four decades, the percentage of individuals working for companies that share profits with
their employees increased from approximately 4% in 1984 to 15% in 2019.
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profit-sharing and job satisfaction. Linking compensation to production outcomes that at least partially

correlate with the agent’s performance will help the agent and the principal’s interests match up (Kunz

and Pfaff, 2002). Apart from the positive effects, there are various mechanisms under which profit-

sharing and bonus payments yield lower levels of job satisfaction: First, group rewards may enhance

the possibility of free-riding, leading to increased co-worker peer pressure and monitoring, which can

decrease workers’ utility (Bryson et al., 2016). Second, insufficient transparency or communication

of the performance target or the bonus calculation can lead to dissatisfied employees (Lawler III, 1992;

Long, 2000). Third, a higher fraction of variable pay can be associated with higher earnings risk, yielding

lower levels of job satisfaction, especially for risk-averse employees (Cadsby et al., 2007; Grund and

Sliwka, 2010). Furthermore, job satisfaction may suffer if the payment is compared to a peer group

of employees and perceived as unfair. Overall, the variety of channels and mechanism implies that the

association of bonuses and profit-sharing payments with job satisfaction is an empirical issue.

This study extends two main strands of empirical literature. The first strand covers research on

consequences of monetary gift exchange (Kube et al., 2012; Currie et al., 2013; Neckermann and Yang,

2017; Englmaier and Leider, 2020). In this study I use information about individual bonus payments

to study the consequences of monetary gifts on job satisfaction. The second strand includes employees

response to group-based performance pay (e.g. Heywood and Wei, 2006; Green and Heywood, 2008;

Artz, 2010; Pouliakas, 2010; Bryson et al., 2016) analyzed via the prevalence of profit-sharing payments.

Additionally, within those strands I extend findings on the importance of (relative) payment size (Gneezy

and Rustichini, 2000; Freeman et al., 2010; Pouliakas, 2010; Bryson et al., 2016; Chen, 2018; Gilchrist

et al., 2016; Isselhard et al., 2022). The notion here is that contrary to agency theory predictions, small

payments can have no, or even negative effects.

The aforementioned literature strands include payment types that differ by nature. In this study I

make three significant contributions with the overall aim of isolating and comparing the effectiveness of

both monetary gifts and incentives utilizing data provided by the German Socio-Economic Panel cover-

ing the years from 1985-2020. First, I show that both payment types are positively correlated with job

satisfaction, even when total income is held constant. However, this hides an important heterogeneity:

Employees with (relatively) small profit sharing payments display no positive relationship, while bonus

payments positively affect workers job satisfaction irrespective of the payment size. This strengthens

previous findings on job satisfaction (e.g. Pouliakas, 2010; Bryson et al., 2016) that incentives should

be large enough to have a positive effect, while also demonstrating that small monetary gifts (bonuses)
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can be a valid alternative to performance-oriented group-based incentives (profit-sharing) in increasing

employee job satisfaction.

Second, this study sheds light not only on differences in perception of bonuses versus profit-sharing

payments but also on differences in the underlying mechanisms that moderate the relationship. The find-

ings reveal that bonuses work better for workers who report higher levels of (positive) reciprocity, which

suggests that such payments may capture the character of a monetary gift. Additionally, enhancing job

satisfaction with bonus payments only works in the private sector and works better in smaller compa-

nies, where the distance between employer and employee is smaller and labor market institutions play

a smaller role. Furthermore, the findings reveal stronger correlations for workers that are with the firm

for a longer period of time and benefit from special tenure-related bonus payments. Profit-sharing pay-

ment effectiveness shows fewer variations overall and is mostly driven by workers in smaller companies,

possibly due to a bigger individual contribution to the companies profit target.

Last, this study employs a number of estimation strategies including individual fixed effects, worker-

in-firm fixed effects and instrumental variables to address endogeneity issues. Irrespective of the esti-

mation strategy, the main results on the relationship between bonus payments and job satisfaction hold.

Conversely, even larger profit-sharing payments show smaller correlations when adding further control

variables related to other compensation components and the firms economic situation and the main re-

sults vanish even for payments when instrumenting the prevalence of larger payments. The different

results underlie the importance of distinguishing between payment types even more, which is challeng-

ing in a number of survey data-sets.2 However, even if the data structure allows to look at the isolated

effects of profit-sharing payments, it appears that they likely capture other (unobserved) characteristics

in research designs that rely on individual level survey data.

The remainder of the study continues as follows: Section 2 sets the stage by discussing the literature

on performance pay, gift exchange and job satisfaction. The data used is presented in Section 3. The

empirical strategy is shown in Section 4. Section 5 presents the results and Section 6 concludes.

2 Literature Review

The topic of bonuses, profit-sharing payments and job satisfaction fits within two key strands of liter-

ature: monetary gift exchange and performance pay. The former strand, mostly comprises the effects

of unconditional bonus payments on productivity and effort, while job satisfaction receives little at-

2For instance, in the British Household Panel Survey, unconditional bonuses and revenue sharing payments are treated as one
type of payment due to questionnaire design.
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tention. On the other hand, studies on performance-related pay provide evidence on the relationship

between profit-sharing payments and job satisfaction. However, due to data issues, especially uncon-

ditional bonuses and group-based performance pay are often aggregated to one measure, which yields

little implications about the practical effectiveness of each type of payment.

Monetary Gift Exchange Gift-exchange theory is based on Akerlof (1982) and implies that increasing

an employee’s wage, for instance through an unconditional bonus payment, above the market-clearing

level may result in reciprocal behavior, i.e. excess effort.

While there is little direct empirical evidence on the relationship between monetary gifts and job

satisfaction, the effects on effort, productivity and performance have been extensively studied. As stud-

ies suggest that higher job satisfaction is associated with higher levels of such outcomes (Bhatti and

Qureshi, 2007; Halkos and Bousinakis, 2010; Oswald et al., 2015), the empirical findings are worth

mentioning. A large strand of literature finds positive effects in terms of effort in line with Akerlof’s

original hypothesis (Fehr and Gächter, 2000; Charness, 2004; Bellemare and Shearer, 2009; Kube et al.,

2012; Currie et al., 2013). However, several recent studies also fail to identify a positive effect of mone-

tary gifts (Neckermann and Yang, 2017; Englmaier and Leider, 2020; Bogliacino et al., 2021).

In studies that explicitly study unconditional bonus payments, the results are also mixed. Bellemare

and Shearer (2009) conducted a field experiment in which workers were given a surprise bonus on top

of their regular piece rate, resulting in higher productivity rates. In contrast, a recent study of Bogliacino

et al. (2021) finds reductions in productivity in response to bonus payments as workers may interpret the

monetary bonus as a sign that the manager is pleased with their work and is unlikely to punish or even

fire them, leading them to believe that they have the right to reduce their effort. These results, however,

may not imply lower job satisfaction levels.3 Gilchrist et al. (2016) discover that simply increasing base

wages does not lead to higher effort levels. However, if an unconditional bonus is paid, employees

display productivity increases. In other words, employees are more likely to reciprocate when the gift is

more visible. In line with that, firm-level evidence by Isselhard et al. (2022) shows that an unconditional

monetary gift is effective depending on its relative size (compared to base wages). The authors find that

employees with a relatively high wage react stronger to performance pay, while those with a lower wage

enhance performance for monetary gifts. They claim that employees react stronger if the bonus makes

up for a larger portion of the wage and workers react in a more reciprocal way. Apart from effort, Choi

3Indeed, De Ree et al. (2018) find that unconditionally doubling teachers’ base salary did lead to higher satisfaction but not
effort.
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(2014) finds that a signing bonus has a positive impact on employees’ trust in the employer. This finding

may also result in higher levels of job satisfaction in response to monetary gifts.

Performance-related Pay and Job Satisfaction A large body of literature studies the relationship

between performance pay and job satisfaction. The focus here primarily lies in the effect of individual

performance pay schemes. While the latter is associated with the alignment of employee and employer

interests, improved productivity (see Lazear, 2000), and a positive income effect, a large number of

studies show that individual performance pay may also cause workers’ utility to decrease as the preva-

lence of such pay schemes (especially in the form of piece rates) is associated with higher levels of

stress (Cadsby et al., 2016; Allan et al., 2021; Baktash et al., 2022b), more workplace injuries (Artz and

Heywood, 2015), lower physical and mental health (Bender and Theodossiou, 2014; Dahl and Pierce,

2020) and increased alcohol consumption (Baktash et al., 2022a). However, these detrimental effects

seem not enough to cancel out positive productivity and motivational aspects as the empirical literature

usually displays an overall positive effect on job satisfaction (e.g. Heywood and Wei, 2006; Green and

Heywood, 2008).

Group rewards such as profit-sharing may be an option to avoid the negative channels associated

with individual performance pay by putting less pressure on the individual and incentivizing the group

as a whole. Previous studies mainly analyzed the relationship between the incidence of profit-sharing

payments and job satisfaction, with positive findings (e.g. Heywood and Wei, 2006; Green and Heywood,

2008; Artz, 2010). Furthermore, the success of profit-sharing plans is found to differ across groups.

Heywood and Wei (2006) show that profit-sharing schemes are associated with higher levels of job

satisfaction, while women, in particular, seem to get no additional satisfaction from these payments.

Artz (2008) finds no significant effect of profit-sharing on overall job satisfaction in medium and large

firms. On the other hand, he claims that group-based rewards work better in small companies where the

distance to the employer is shorter.

In addition to individual characteristics, the success of profit-sharing payments is claimed to de-

pend on payment size. Only a handful of studies analyzed the role of profit-sharing size in terms of

well-being. Three studies are similar to mine: First, Pouliakas (2010) uses British household survey

data and goes beyond the mere incidence of bonuses and group payments. The author discovers that the

proportion of workers’ salaries tied to bonuses and group rewards is important in explaining job satis-

faction. The study concludes that these payments are only significant in determining job satisfaction if

sufficiently large. Second, Bryson et al. (2016) highlight the effects of share capitalism (and its size) on
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workers’ well-being using British household and European Working Condition data. The authors dis-

cover that various group-performance schemes are associated with higher levels of job satisfaction and

help mitigate the impact of poor working conditions. Additionally, small bonus/profit-sharing payments

do not significantly affect job satisfaction. In line with this, recent US survey evidence (Chen, 2018)

using General Society data demonstrates that individual and group-performance pay increases job satis-

faction only if the payment is sufficiently large. However, because of the questionnaire design, neither

of the three aforementioned studies can distinguish the effect of profit-sharing size from the size of other

types of payments.4

With this study, I contribute to both of the mentioned strands of literature. Most research on mon-

etary gift exchange focuses on productivity or effort outcomes. Worker well-being can constitute a

channel for influencing such outcomes that is worth exploring. I demonstrate that monetary gifts in

the form of unconditional bonus payments do affect worker job satisfaction, even if the gift is small in

value, which is in contrast to the findings of Isselhard et al. (2022). In the second strand, which focuses

on performance-based pay, the data mostly prevents to isolate the effects of (relative) profit-sharing and

bonus size on worker job satisfaction. This study builds a measure of both using detailed individual-level

information from such payments over a long period of time.

3 Data

This study uses 36 waves of the German Socio-Economic Panel (GSOEP, version 37) between 1985-

2020.5 The GSOEP is an annual representative household panel study of the German population that, in

recent waves, included approximately 30,000 individuals and 14,000 households (Goebel et al., 2019).

Dependent Variable Employees were asked about their current job satisfaction on a scale of 0 to 10

in all survey years (”How satisfied are you today with the following areas of your life?: Work”). 0

represents the lowest level of job satisfaction and 10 the highest level of job satisfaction. The ordinal

scaled job satisfaction variable will be treated as continuous throughout the study.

Independent Variables The GSOEP includes detailed information on employee bonuses and profit-

sharing payments. Importantly, the data allows to distinguish between bonuses that are likely performance-

4For instance, Bryson et al. (2016) look at the size of bonuses and profit-sharing payments as one component and Chen (2018)
include an aggregate measure of individual performance pay and profit-sharing payments. Notably, the latter may be more
influenced by the aforementioned health channels.

5GSOEP provides data from 1984. However, questions regarding profit-sharing were not asked in that year.
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unrelated, such as Christmas bonus, 13th salary, 14th salary, vacation bonus or other bonus payments

and profit-sharing as a measure of group performance pay.6 The data provided allows inferring not only

about the prevalence of these payments but also about their size. In addition to such payments, the data

includes monthly gross earnings (bonuses excluded) for all relevant survey years.7 To obtain a relative

measure of bonus and profit-sharing payments, I construct the following two main independent variables

bonus intensity (BI) and profit-sharing intensity (PSI):

BIi,t =


0, if Bi,t = 0

Bi,t

Ei,t
, if Bi,t > 0

(1)

PSIi,t =


0, if PSi,t = 0

PSi,t

Ei,t
, if PSi,t > 0

(2)

With Bi,t (PSi,t) indicating the total bonus (profit-sharing) amount paid in the previous calendar

year and Ei,t reported gross earnings in the last month (bonus and profit-sharing payments are excluded).

Consequently, an intensity of 1 means that the sum of bonuses (profit-sharing payments) equals one

monthly gross salary. This measure is also referred to as the ’bonus-to-base ratio’ and gives important

implications about the relative size of the bonus/profit-sharing payment. Similar to Pouliakas (2010), I

employ a continuous and categorical measure of BI/PSI (see section 5.3). The latter makes clear whether

potential consequences on job satisfaction differ along the distribution. Therefore for both BI and PSI,

I estimate the 0th, 25th and 75th quantile of the conditional bonus/profit-sharing distribution as cut-off

points to categorize intensities into four groups. The respective intervals denote at (0;0.4), [0.4;1.1) and

≥ 1.1 for BI, and (0;0.2), [0.2;1.0) and ≥ 1.0 for PSI.8 Receiving zero payments will function as the

baseline category in the upcoming estimates.

The components of the independent variable differ in the time dimension, which is one restriction

on the data. Bonus/profit-sharing payments are reported for the previous calendar year, whereas gross

earnings are reported for the previous month. Individuals who have recently changed jobs would report

6The exact survey question states: ”Did you receive any of the following bonuses or extra pay from your employer last year? If
yes, please state the gross amount.” Possible answers include Christmas bonus, 13th salary, 14th salary, vacation bonus, other
bonus or profit-sharing payments. The information is available from 1985-2020.

7The exact survey question is: ”What did you earn from your work last month? Please state both: gross income, which means
income before the deduction of taxes and social security, and net income, which means income after the deduction of taxes,
social security, and unemployment and health insurance. If you received extra income, such as vacation pay or back pay,
please do not include this. Please do include overtime pay”

8Note that Pouliakas (2010) uses a more detailed level of categories. However, as the findings do not change qualitatively and
for simplicity reasons, the 5th, 50th and 95th percentiles are not displayed but can be received from the author upon request.
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variable payments from their previous employer and gross earnings from their new employer. As a result,

estimates for intensity variables may be imprecise. The issue will be addressed in section 5.3, where I

use a measure of workers’ gross earnings that aligns with the time dimension of the bonus/profit-sharing

components. Further sensitivity checks w.r.t. the definition of the independent variables will be also

applied in that section.

Control Variables Employees’ BI/PSI is likely to be related to socioeconomic characteristics, which

may also correlate with job satisfaction. Therefore, I include a large set of control variables such as

gender, number of children, marital status, age, and individual years of education. Furthermore, BI

and PSI differ across firms, occupations, and industries. GSOEP provides data on a detailed level of

occupation according to the International Standard Classification of Occupations (ISCO-88).9 For the

main specification, I use 1-digit ISCO-88 codes. In addition to the occupational level, I include ten

broad (1-digit) industry dummies that could be related to both job satisfaction and BI/PSI. A set of job-

related control variables is also included. For example, I consider contractual hours and overtime, which

should be positively correlated with incentive pay (profit-sharing), but negatively correlated with job

satisfaction. Critically, the logarithm of total earnings (defined as the sum of yearly gross earnings and

yearly bonus/profit-sharing payments) is included to estimate effects that go beyond a mere increase in

income.10

Estimation Sample The sample is restricted to the working age population between 15 and 65 years

and excludes self-employed, marginally employed, workers in vocational training and those who report

no earnings in the previous month. After omitting missing values, total variable pay (sum profit-sharing

payments and bonuses) is top-coded at the 99th percentile to account for outliers and ensure that my

results are not driven by high-ranked individuals who report extraordinary payments.11 With those

adjustments, the final estimation sample contains 234,230 observations and 42,275 individuals.

9Note that for the years 2018 and 2019, ISCO-08 classifications were transformed into ISCO-88 classifications based on
Ganzeboom and Treiman (2019).

10Further control variables are: age squared, part-time dummy, public sector dummy, company size dummies, tenure, tenure
squared, residence state dummies.

11Indeed, those excluded in my data are, to a large extent, corporate managers and highly skilled financial professionals. The
full sample estimates without top-coding will also be discussed in section 5.3.
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4 Estimation Strategy

The empirical strategy is defined in this section. The main strategy includes OLS specifications with

individual fixed effects, which is defined in section 4.1. Furthermore, in section 4.2, the instruments that

will be used as extra robustness tests are described.

4.1 Ordinary Least Squares Specifications

As a starting point, I estimate the association between bonus/profit-sharing payments and job satisfaction

using the following equation,

JSi,t = α1 + α2PSIi,t + α3BIi,t + α4X
′
i,t + α5λi + α6λt + εi,t (3)

where JSi,t indicates employees’ job satisfaction from 0-10, PSIi,t and BIi, t indicate both the continuous

and categorical profit-sharing and bonus intensity as defined in the previous section. Consequently,

α2 and α3 are the coefficients of interest. Furthermore, I put the importance of bonuses and profit-

sharing payments in perspective to the findings of the literature by using a binary dummy, indicating the

incidence of the respective payment (see section 5.2).

To address potential omitted variable bias, a set of control variables is included (see section 3). The

entire set of control variables is referred to as X’
i, t and shall be used throughout the remainder of the

study. If not stated otherwise, standard errors are clustered on the individual level.

To make use of the panel structure of the data, I include year fixed effects (FE) (λt) and individ-

ual FE (λi). The latter is standard procedure in variable pay and well-being literature (e.g. Heywood

and Wei, 2006; Green and Heywood, 2008; Pouliakas, 2010) and addresses the issue that individual

time-invariant factors cannot be observed and give rise to omitted variable bias. Individual fixed ef-

fect estimations require within-person variation over time. Therefore, I calculate how often individuals

change their bonus/profit-sharing status. Of the 42,275 respondents, 10,271 make the YES/NO switch

and 11,180 individuals did the reverse. For profit-sharing, I find 5,714 individuals make the YES/NO

and 6,369 the NO/YES switch, respectively. Overall, it appears that within-person variation is sufficient

to use the panel structure of the data.12

To demonstrate how the effect varies between groups, I interact the intensity variables with various

individual and job-related characteristics to the aforementioned specifications in section 5.4.13

12Especially since the continuous intensity measures should provide even more within-person variation than the dummies.
13Those factors include individual risk preferences, reciprocity, gender, public sector information, company size and tenure.

9



In section 6.2, I make further use of the data’s panel structure and instead of worker-fixed-effects, I

include worker-in-firm FE.14 Additionally, in this section, I include a control for recent job changes and

several other time-variant firm characteristics that are unavailable in the full sample and may correlate

with both intensity measures and workers’ job satisfaction.

4.2 Two-Stage Least Squares Specifications

Bonus and profit-sharing payments are not assigned randomly. Even though the proposed estimation

strategies account for time-invariant individual and individual-in-firm characteristics, other unobserved

factors that change over time and on an individual level may influence both intensities and job satisfac-

tion. Furthermore, reverse causality may play a role: For example, if the profit-sharing payment is tied

to a performance measure and happier workers are more committed to achieving those targets, then a

higher job satisfaction would cause higher PSI.15

To tackle those issues, I follow an instrumental variable approach based on aggregation (see, Fisman and

Svensson, 2007; Cornelissen et al., 2011; Baktash et al., 2022b). Namely, I assume that an individual is

more likely to receive a bonus or profit-sharing payment if a peer group of comparable workers receives

such a payment. A peer group is defined on the industry-year level based on the 2-digit NACE classifi-

cation. The instrument is then defined as the average incidence of bonus/profit-sharing payments within

that nace-year cell. In the sample, this yields 2124 cell means for the instruments. The person affected

by the instrument is excluded from the calculation. With that, I estimate the following two-stage model:

JSi,t = α1 + α2
ˆPSi,t + α3B̂i,t + α4X

′
i,t + α5λi + α6λt + εi,t (4)

B̂i,t = δ1 + δ2z1,i,t + δ3z2,i,t + δ4X
′
i,t + δ5λi + δ6λt + εi,t (5)

ˆPSi,t = β1 + β2z1,i,t + β3z2,i,t + β4X
′
i,t + β5λi + β6λt + εi,t (6)

with (5) and (6) defining the first and (4) the second stage of the two-stage model. z1,i,t constitutes

the industry-year specific bonus density and β2 is the coefficient of interest in equation (5). Critically,

the exclusion restriction requires that the bonus density (z1,i,t) has no direct impact on job satisfaction

14The procedure will be further elaborated in section 6.2.
15For evidence of the relationship between well-being and productivity see, e.g., Bhatti and Qureshi (2007); Halkos and Bousi-

nakis (2010); Oswald et al. (2015).
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and only influences it indirectly through the individual bonus incidence (B̂i,t). More formally speaking,

z1,i,t should not affect ˆPSi,t in equation (6) and should have no direct effect on JSi,t. Additionally,

conditional on covariates, ˆPSi,t and B̂i,t should be uncorrelated with the error term εi,t in (4). The

same line of argument can be applied to the second instrument (z2,i,t). Importantly, with X ′
i,t, I con-

trol for the broad industry classification used in previous specifications and cluster standard errors at

the nace-year level to ensure the influence of the exogenous variable does not simply capture industry

differences. To account for time-invariant factors that may correlate with the aggregate instruments, I

again employ individual FE. Also, in section 6.1, the definition of (z2,i,t) will be adjusted based on the

main FE findings. Last, I perform several sensitivity checks, namely ensuring valid cell means, using

alternative instrument specifications and including worker-in-firm FE to provide some credibility for the

main findings. However, despite the sensitivity checks, a valid exclusion restriction can only be argued

and not formally tested. The IV estimators should thus be viewed primarily as an additional attempt to

account for endogeneity in the baseline estimates rather than as average treatment effects.

5 Main Results

The main empirical findings are presented in this section. Section 5.1 provides an overview of BI/PSI

distributional characteristics and observable differences. The findings for the incidence of bonus/profit-

sharing payments are shown in section 5.2. Finally, section 5.3 emphasizes the significance of payment

size, while section 5.4 discusses whether those results differ across groups.

5.1 Descriptive Evidence

Figure 1: (Conditional) BI and PSI Distribution

Figure notes: The figures present the distribution of bonus and profit-sharing intensities conditional on receiving the respective payment. The
dashed line indicates the median of the distribution. The sample covers the years between 1985 and 2020.
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Figure 1 displays the distribution of the main independent variables BI and PSI, conditional on

receiving the respective payment.16 For BI, one can observe that payments between 0.90 and 1 (bonus

equals one monthly gross salary) are the most common category. Profit-Sharing payments typically take

a smaller fraction of the wage package. Critically, in the upcoming section, I look at the differences of

these payments along the distribution. If the findings of Pouliakas (2010) and Chen (2018) hold and

small payments are irrelevant, this would affect a significant fraction of profit-sharing recipients in the

sample.

Table 1: Summary Statistics

Panel A: BI BI = 0 BI ∈ (0, 0.44] BI ∈ [0.44, 1.04) BI ≥ 1.04

Mean Std. Dev. Mean Std. Dev. Mean Std. Dev. Mean Std. Dev.

job satisfaction 6.88 2.10 6.99 2.06 7.09 1.96 7.19 1.90
gross earnings (base salary) 2346.96 1627.20 2335.06 1176.52 2701.12 1195.74 2865.40 1204.37
female 0.46 0.50 0.45 0.50 0.43 0.49 0.41 0.49
age 41.34 11.34 40.50 11.59 42.59 10.85 42.41 10.64
years of education 12.50 2.73 12.00 2.53 12.12 2.52 12.07 2.44
public sector 0.19 0.39 0.27 0.44 0.33 0.47 0.36 0.48
contractual working hours 35.18 8.99 36.59 7.26 36.05 6.85 36.05 6.56
overtime 2.28 3.67 2.26 3.58 2.19 3.39 2.11 3.33
tenure 8.01 9.48 9.56 9.88 12.87 10.20 13.96 9.87
Christmas bonus 0.00 0.00 0.73 0.44 0.60 0.49 0.41 0.49
13th salary 0.00 0.00 0.09 0.28 0.38 0.48 0.67 0.47
14th salary 0.00 0.00 0.00 0.02 0.00 0.06 0.09 0.29
vacation bonus 0.00 0.00 0.48 0.50 0.64 0.48 0.89 0.31
other bonus 0.00 0.00 0.03 0.18 0.02 0.14 0.04 0.21

N 66,170 42,132 83,913 42,015

Panel B: PSI PSI = 0 PSI ∈ (0, 0.19] PSI ∈ [0.19, 0.88) PSI ≥ 0.88

Mean Std. Dev. Mean Std. Dev. Mean Std. Dev. Mean Std. Dev.
job satisfaction 7.04 2.02 6.98 1.94 7.10 1.82 7.21 1.76
gross earnings (base salary) 2478.80 1222.94 3100.45 1672.95 3370.14 1580.06 4372.19 1854.03
female 0.45 0.50 0.36 0.48 0.37 0.48 0.28 0.45
age 41.86 11.17 41.11 10.59 42.16 10.27 43.51 9.67
years of education 12.09 2.54 12.56 2.44 12.79 2.63 13.79 2.79
public sector 0.31 0.46 0.21 0.41 0.13 0.34 0.05 0.22
contractual working hours 35.79 7.63 37.04 5.46 36.72 5.70 38.00 4.65
overtime 2.11 3.42 2.60 3.57 2.73 3.59 4.01 4.38
tenure 11.22 10.17 12.09 10.04 13.12 10.26 13.28 10.29

N 209,244 6,252 12,448 6,246

Table notes: The table displays the weighted means for various intensity categories. Panel A includes sample means conditional on
bonus intensity, while Panel B includes sample means conditional on profit-sharing intensity. As explained in section 4.1, intensity mea-
sures are defined in relation to the sample distribution. To save space, statistics for the entire sample are suppressed but can be obtained
from the author upon request.

Table 1 provides descriptive statistics for the conditional BI (PSI) distribution. Panel A displays

the BI results, while Panel B displays the PSI results. At first glance, the higher the BI, the higher

the reported levels of job satisfaction appear to be. The same cannot be observed for profit-sharing

intensities, which show a decrease in job satisfaction for small payments (compared to no payments).

Looking at the control variables, an increase in BI is associated with a higher likelihood of working

16Note that for visibility reasons, the graph is limited to observations of PSI and BI below 3, as those payments above the
threshold only affect a handful of observations.
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in the public sector. Moreover, employees are typically longer employed within the firm, potentially

indicating the prevalence of tenure-related bonus payments. Christmas and vacation bonuses, as well

as 13th salaries, are the most common types of bonus payments. The results for PSI (Panel B) show

that those with higher (relative) payments also have a higher base salary17, are less likely to work in the

public sector, are more educated, stay with the company for a more extended period of time, and work

longer hours. The overall note here is that the data exhibits various sorting characteristics depending on

the nature of the payment. Hence, controlling for such factors is crucial in the upcoming estimates.

5.2 The Prevalence of Variable Pay

In this section, I shed light on the correlation of the incidence of bonus/profit-sharing payments and

job satisfaction. Table 2 presents the main estimates.18 Column 1 displays the correlation when only

including year FE. In column 2, I add the set of control variables; column 3 includes the total income,

and column 4 the individual FE.

The results for both bonuses and profit-sharing show that ignoring socioeconomic and job char-

acteristics leads to upwardly biased estimates. Significantly, in column (3), the coefficients are further

reduced as I account for the fact that people who work in jobs with bonuses or profit-sharing typically

have a higher (total) income. Still, even after accounting for higher wages, the coefficients remain pos-

itive, indicating that bonus/profit-sharing payments are associated with higher levels of job satisfaction

and employees not exclusively value the monetary value of the payment.

Additionally, including individual FE (column 4) decreases the relevance of bonus and profit-

sharing payments, implying sorting effects into bonus/profit-sharing pay schemes. Workers with specific

(time-invariant unobserved) characteristics that are positively related to job satisfaction appear to prefer

positions with a higher likelihood of receiving a bonus or profit-sharing payment. In the final specifica-

tion, receiving a bonus (profit-sharing payment) increases job satisfaction by 0.041 (0.020) SD, which

amounts to approximately 80 % (40 %) of the effect of working in the public sector (+0.052) and is

economically meaningful. The positive sign for both components is in line with previous research on

bonus and profit-sharing payments and job satisfaction (see Heywood and Wei, 2006; Pouliakas and

Theodossiou, 2009), even if the payments are looked at separately. Furthermore, the distinction be-

tween profit-sharing and bonus payments shows that bonus payments result in a greater increase in job

satisfaction than profit-sharing payments.19

17The same applies for BI, however, differences are way smaller.
18The full output can be found in Table A2.
19Indeed, the linear hypothesis test shows that the coefficients are statistically different from each other (p-value = 0.04).
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Table 2: Bonus/Profit-sharing Incidence and Job Sat-
isfaction

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

Bonus (0/1) 0.085*** 0.110*** 0.070*** 0.041***
(0.007) (0.008) (0.008) (0.007)

PS (0/1) 0.045*** 0.070*** 0.028*** 0.020**
(0.010) (0.010) (0.010) (0.008)

log(total income) 0.235*** 0.248***
(0.011) (0.013)

Year X X X X
X′

i,t X X X
Ind. FE X
Num.Obs. 234230 234230 234230 234230
R2 Adj. 0.006 0.023 0.028 0.398
R2 Within 0.031

Table notes: The table shows the relationship between the incidence of
bonuses (profit-sharing) and job satisfaction in Germany. The sample cov-
ers the years between 1985-2020. Additional control variables included
are logged total (monthly) income, gender, children, marital status, age,
age squared, years of education, average weekly working hours, a dummy
for part-time employment, a public sector dummy, company size dum-
mies, tenure, tenure squared, and a set of dummies for industry (10 cat-
egories), ISCO-88 1-digit codes (9 categories), residence state and year.
The standard errors are clustered at the individual level. * p < 0.1, ** p
< 0.05, *** p < 0.01

Other control variables (see full output Appendix A2) also confirm the results of previous studies:

For instance, individuals with children and workers in the public sector are more satisfied with their jobs

on average. Moreover, job satisfaction decreases with the level of education and age (see Bender et al.,

2005; Green and Heywood, 2008).

5.3 Incentive Intensity and Job Satisfaction

This section will shed light on the role of payment size. I estimate equation (4.2) using the continuous

(Models 1 and 2) and categorical (Models 3 and 4) definitions of BI and PSI. The results are displayed

in Table 3.

The regression results show interesting findings on the relationship between BI/PSI and job satis-

faction. In the FE models, an BI (PSI) increase by one standard deviation is associated with an increase

in job satisfaction of 0.015 SD (0.007 SD). Increasing BI (PSI) by one SD (that is, 0.54 for BI and 0.29

for PSI) has the same effect as 25% (10%) of the effect of working in the public sector, which is eco-

nomically significant, especially given that income is held constant. Again, bonuses correlate stronger

with job satisfaction than profit-sharing payments.20 To put the magnitude into perspective, consider the

average sample worker, who earns C2,420 per month before taxes. Assuming no discounting and with-

out considering month-to-month inflation, the aforementioned increase in job satisfaction is obtained

20The linear hypothesis test shows that the coefficients for PSI and BI statistically differ from each other (p-value: 0.033).
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Table 3: Bonus/Profit-sharing Intensity and Job Satis-
faction

(1) OLS (2) FE (3) OLS (4) FE

PSI 0.012*** 0.007**
(0.003) (0.003)

BI 0.034*** 0.015***
(0.004) (0.003)

BI (categorical)
BI ∈ (0, 0.44] 0.049*** 0.036***

(0.009) (0.008)
BI ∈ (0.44, 1.04] 0.082*** 0.045***

(0.009) (0.008)
BI ≥ 1.04 0.099*** 0.049***

(0.011) (0.010)

PSI (categorical)
PSI ∈ (0, 0.19] -0.010 0.010

(0.015) (0.012)
PSI ∈ (0.19, 0.88] 0.026** 0.019*

(0.013) (0.010)
PSI ≥ 0.88 0.075*** 0.044***

(0.018) (0.015)

Num.Obs. 234230 234230 234230 234230
R2 Adj. 0.029 0.398 0.029 0.398
R2 Within 0.031 0.031

Table notes: The table shows the relationship between BI (PSI) and job
satisfaction in Germany. The sample covers the years between 1985-2020.
Columns 1 and 2 use the continuous measure and columns 3 and 4 the cat-
egorical definition. The sample covers the years from 1985 to 2020. Addi-
tional control variables are the same as in Table 2. The standard errors are
clustered at the individual level. * p < 0.1, ** p < 0.05, *** p < 0.01

by increasing BI (PSI) by 0.54 (0.29) - or one standard deviation - which translates into 1316.56C

(701.84C). As a result, companies might shift roughly 110C (58C) per month towards the yearly bonus

(profit-sharing payment) for the average worker, resulting in improved levels of job satisfaction without

paying additional income.

Looking at the intensity distribution (columns 3 and 4), further differences between bonuses and

profit-sharing payments occur. The positive association of bonus payments and job satisfaction increases

with (relative) size, showing significant coefficients throughout the distribution. However, the increase

in coefficients is only marginal, especially when moving between the last two quantiles. The positive

relationship between BI and job satisfaction appears primarily due to the incidence of such a payment.

On the contrary, smaller profit-sharing payments do not affect job satisfaction. For PSI values up to

0.19, there is no significant association with job satisfaction in the FE model and even a negative (but

insignificant) effect in the OLS specification without FE. Even for the second category (intensity up to

0.88), I only find a weak significant association with job satisfaction (column 4). The PSI coefficients

have significantly lower economic significance than the BI coefficients, particularly in the first two

categories. The significant relationship between PSI and job satisfaction (column 2) is driven primarily

by higher profit-sharing payments (PSI ≥ 0.88). In economic terms, the results display that a worker
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with a constant income and comparably more significant fraction of bonus (profit-sharing payments)

reports on average 0.049 SD (0.044 SD) higher levels of job satisfaction, which translates to 0.10 (0.87)

on the job satisfaction scale, or 83% (75%) of the effect of working in the public sector.

To further analyze whether the effects for BI do not simply capture ”incidence effects,” the model

can be re-specified by including both a dummy for the incidence of bonus (profit-sharing) payments

and the intensity measures (see Table A4). The findings confirm what has been found so far: while the

incidence of bonuses largely captures the overall effect presented in this section for bonuses, especially

in the specification including individual fixed effects, the results for profit-sharing indicate that it is

more about the payments’ size, as only the PSI interaction terms show a significant coefficient in the

OLS specification.21. It appears that profit-sharing payments only matter when they are ”big enough,”

which strengthens the findings of Pouliakas (2010) that employers should be careful in introducing

incentives that are too ”small.” In addition to the author’s findings, this seems accurate, even if wages

are held constant. Furthermore, the results highlight the importance of distinguishing between bonuses

and profit-sharing payments, as workers’ responses to payment size vary. Small monetary gifts may

be less likely to be perceived as payments if viewed as a gesture of trust and reward in the form of a

monetary gift (or bonus).

The results presented in Table 3 (including individual FE) are robust to a number of adjustments in

the intensity measure (see Table A5). I focus on the most complete specification including individual

FE and look at the continuous measure of intensities.22 First, I exclude 13th and 14th salaries when

calculating the bonus intensity measure to address concerns about a worker’s response to such payments.

Both types of payment may not be paid at the employer’s discretion every year but rather as one fixed

component of the wage package. Hence, those payments may not reflect the characteristics of a monetary

gift. Compared to the baseline estimates, the results show a decrease in the coefficient size (columns

1 and 2). Nonetheless, there is a positive relationship between BI and job satisfaction. Furthermore, I

argue that 13th and 14th salaries may be formally different from vacation or other bonuses. In practice,

however, Christmas bonuses and 13th salaries could be perceived as similar as they are paid at the same

point in time. As a result, they may still be viewed as a monetary gift by employees and are essential

when constructing the BI measure.

21Despite being insignificant, the FE coefficient of the interaction falls just short of the 10 percent significance level (p-value =
0.102), while the dummy remains insignificant

22All the sensitivity checks including the categorical measure show qualitatively the same results and can be obtained from the
author upon request.
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Next, I include a squared term of BI and PSI to capture non-linear effects at the top end of the

distribution (columns 3 and 4). Employees may perceive greater earnings risk if the fraction of bonus

or profit-sharing payments becomes too large, especially if the payment is not guaranteed. As a result,

one may anticipate a negative coefficient in the squared intensities. However, despite the fact that the

squared term has negative coefficients for both BI and PSI, they are statistically insignificant and provide

no clear indication of whether the effect differs towards the right tail of the distribution.

Last, as mentioned in section 3, the intensity components do not align in time. As a result, instead

of earnings from previous months, I use the average monthly earnings of the prior calendar year as the

denominator in the BI/PSI calculation. However, the information has some limitations: First, it requests

the previous calendar year’s average monthly earnings, which may cause reporting bias. Second, the data

does not indicate whether or not a bonus or profit-sharing payments are included, making it impossible

to disentangle the effect beyond an income effect. Finally, information is missing until 1990, reducing

the sample size. Still, the restricted sample results (columns 5 and 6) confirm a positive relationship

between BI/PSI and job satisfaction showing even higher coefficients.

5.4 Effect Heterogeneity

The effect of bonus and profit-sharing payments on job satisfaction may be contingent on specific char-

acteristics. This section examines critical factors identified in prior research on performance pay and gift

exchange, aiming to illuminate distinctions between these forms of compensation and the mechanisms

in which they affect job satisfaction. To accomplish this, in the upcoming analysis I use the continuous

BI/PSI measure and interact it with various individual and job-related characteristics.23 The results are

displayed in Figure A1 for the former and in Figure 3 for the latter characteristics. The full output,

including all the coefficients, can be found in Table A6.

5.4.1 Individual Characteristics

Risk-Tolerance Higher fractions of variable pay may be associated with higher levels of income risk.

In line with that suspicion, previous studies on variable pay (Cadsby et al., 2007; Grund and Sliwka,

2010, e.g.)24 find that such payments are perceived as less beneficial for risk-averse employees, as they

23A large number of interaction terms are produced by the categorical intensity measure. As a result, I rely on the continuous
measure here for illustration purposes. However, previous results on bonus/profit-sharing distribution apply here as well. For
example, heterogeneous effects for bonuses apply across the entire intensity distribution, whereas heterogeneous effects for
profit-sharing payments are mostly driven by larger payments. All results can be obtained by the author upon request.

24Note that those studies mainly focus on the incidence of individual performance pay measures. However, if base wages are
comparably low, the rationale of more uncertainty should also apply to profit-sharing payments.
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want to avoid bearing additional earnings risk. For bonuses, the link may be twofold. If bonuses are not

guaranteed, risk-averse individuals may find a higher intensity of them less appealing than risk takers,

as it brings more income uncertainty. On the other hand, if workers do not associate any additional

earnings risk with the bonus but instead perceive it as guaranteed, then the individual’s risk adversity

should have no moderating role. Given those reasons, I expect a stronger positive relationship between

PSI and job satisfaction for risk lovers, while the moderating role of risk adversity is a priori uncertain

for bonuses.

In the GSOEP, individuals were asked to state their willingness to take risks from 0-10.25 I define a

respondent as a risk taker if the reported risk tolerance exceeds the sample median. The results (Figure

2a) do not confirm the expectation mentioned above, as the interaction coefficients for both BI and PSI

with the risk-taking dummy do not differ statistically from zero, implying that (unconditional) bonuses

and profit-sharing payments may not be associated with additional earnings risk. Figure A1a verifies

this result, showing that workers with the lowest level of risk-taking (first quartile of the distribution) do

not differ statistically from those with greater reported risk levels (final quarter of the distribution).

Reciprocity While the moderating role of risk adversity is typically analyzed in the context of perfor-

mance pay, literature on gift exchange emphasizes the role of individual workers’ reciprocity to evaluate

the effectiveness of (monetary) gifts. In simple words, reciprocity can be defined as responding kind

to kindness (positive reciprocity) and unkind to unkindness (negative reciprocity) (see Perugini et al.,

2003). In line with gift-exchange theory by Akerlof (1982), (monetary) gifts may lead to reciprocity

between employer and employee. In other words: If workers receive a (monetary) gift as a form of trust

or reward, they may respond by returning the gift, increasing both employees’ and employers’ utility. If

that mechanism applies to bonus and profit-sharing payments, too, then workers that are more reciprocal

in general should benefit more from a monetary gift than workers that are somewhat unwilling to return

gifts.26 Still, as the incidence of the payment of profit-sharing depends on a specific performance out-

come at the end of the year, one may not perceive such payments as ”real” gifts. With that, one would

expect higher levels of bonus intensity to be more effective for workers more likely to reciprocate, while

for PSI, the moderating role of reciprocity is a priori uncertain.

In the GSOEP information about individual reciprocity is available in eight years between 2005-

2020. On a seven-point Likert scale, participants are asked to rate how well six statements (three for

25The question was asked from 2004-2020, except in 2005.
26Indeed, Perugini et al. (2003) states that positive reciprocators are expected to be especially sensitive to positive interpersonal

behaviors.
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Figure 2: Heterogenous Effects - Individual Characteristics

(a) Risk Taking (b) Reciprocity

(c) Gender

Figure notes: The figures present the moderating role of individual characteristics in the relationship between BI/PSI and job satisfaction. The
sub-figures show the main and interaction coefficients, as well as their corresponding confidence intervals. The exact coefficients can be found
in Table A6.

positive, three for negative reciprocity) apply to them. In this study, I focus on positive reciprocity and

define the measure following Dohmen et al. (2008) and Gauly (2017) as the average value of the three

statements. Then I define someone as reciprocal if the average value of the three questions exceeds the

sample median. The results (Figure 2b) indicate that positive reciprocators drive previous results for BI

as the overall effect for that group (0.02 + 0.05 = 0.07) is more than four times larger than the initial

coefficient shown in Table 3. Strikingly, those employees that report lower levels of positive reciprocity

show no positive relationships between BI and job satisfaction on average. In contrast, PSI coefficients

are not moderated by reciprocity. Overall, the results strengthen the above hypothesis that bonuses

are perceived as a monetary gift enhancing the positive effects for reciprocal workers. Furthermore,

the results hold true when looking at a more detailed categorization of reciprocity: While the positive

relationship of BI and job satisfaction increases rather linearly with the level of reciprocity, the PSI

coefficient remain stable as interaction terms are statistically insignificant even for the highest levels (4th

quartile of the reciprocity distribution).

Gender Gender differences may moderate the relationship between intensities and job satisfaction,

as they also capture differences in the abovementioned factors. If women take lower risks on average
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(see Carter et al., 2017, for evidence on executives) due to, for example, selection into less competitive

environments in jobs with lower fractions of variable pay (Sockin and Sockin, 2019)27, then the corre-

lation of profit-sharing/bonus payments and job satisfaction is expected to be lower compared to men.

Whether gender differences also capture differences in reciprocity is uncertain28 and the data does not

show a statistically significant difference here. Overall, the moderating role of gender in the perception

of bonus and profit-sharing payments is a priori uncertain.29 The analysis of the estimates (Figure 2c)

exposes a noteworthy distinction in the evaluation of bonus payments contingent on gender. Specifi-

cally, the main coefficient (approximating 0.15) of the entire sample (Table 3) is driven by males with

a sizeable BI coefficient for that group amounting to 0.24. Yet, females exhibit only a small positive

relationship between BI and job satisfaction (0.24 - 0.19 = 0.05). Furthermore, the correlation between

PSI and job satisfaction is not moderated by gender.

5.4.2 Job and Firm Characteristics

Sector and Company Size Small businesses frequently have more latitude when it comes to compen-

sation and benefits, so they may be able to customize bonuses to meet their employees’ unique require-

ments and preferences. In contrast, the employer has less discretion in larger companies, as bonuses

and profit-sharing payments are often negotiated on the union level, via collective wage agreements or

by the works council.30 In large companies, this may result in bonuses not tailored to the specific em-

ployee’s needs and preferences, which may result in lower levels of job satisfaction. The latter argument

can be extended to the public sector, where bonuses and profit-sharing payments are more likely to be

bargained on a collective wage basis.31 Furthermore, based on the concepts of intrinsic and extrinsic

motivation (see Frey et al., 1997), studies have shown that public sector employees are less extrinsically

motivated than their private sector counterparts (e.g. Buelens and Van den Broeck, 2007; Judge et al.,

2010; Pouliakas, 2010; Georgellis et al., 2011; Coccia and Igor, 2018). Overall, the relationship between

27In the restricted sample, including information on the willingness to take risks, woman report an of 4.4 (on a scale from
0-10), compared to men with 5.2.

28E.g., Dittrich (2015) finds that women are less likely to reciprocate, while Buchan et al. (2008) states the opposite.
29The empirical literature presents mixed results for profit-sharing payments (e.g. Brown and Sessions, 2003; Heywood and

Wei, 2006; Donohue and Heywood, 2004; Dohmen and Falk, 2011).
30In the GSOEP, information on such institutions is only available for a limited number of years (10 years for trade union

membership, six years for collective wage agreements and five years for works council). However, using only those years’
samples reveals that employees in companies with at least 2000 employees are 76% likely to be covered by wage agreements,
34% in a trade union, and 91% have works council representation in their current firm, whereas, in smaller firms with fewer
than 2000 employees, the probabilities are 51%, 18%, and 50%, respectively.

31In the restricted samples, public sector employees are more likely than private sector employees to be subject to the afore-
mentioned institutions (87% versus 49%), to be trade union members (28% versus 20%), and to have a works-council (90%
versus 49%) at their place of work.
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intensities and job satisfaction is likely to be stronger in smaller companies and the private sector for

both profit-sharing and bonus payments.

Figure 3: Heterogenous Effects - Job Characteristics

(a) Company Size (b) Sector

(c) Tenure

Figure notes: The figures present the moderating role of job and firm characteristics in the relationship between bonus incentive (PSI) and
job satisfaction. The sub-figures show the main and interaction coefficients, as well as their corresponding confidence intervals. The exact
coefficients can be found in Table A6.

The findings (Figure 3a and 3b) mainly support this expectation, as the coefficients for PSI and BI

decrease with increasing company size. Especially in large companies (≥ 2000 employees), there is an

economically negligible relationship between BI (PSI) and job satisfaction as the interaction coefficients

offset the base coefficients.32 Consequently, the positive relationship in the baseline results is mainly

driven by employees in small companies. Turning to the sector differences, Figure 3b shows that BI

is irrelevant and even negatively associated with job satisfaction in the public sector (0.023 - 0.030 =

-0.070) and the baseline estimates are driven by private sector employees. This supports the idea that

external motivators are less effective in the public sector. The results for PSI do not show any difference

based on sector.

32BI + BI X ≥ 2000 = 0.025 - 0.022 = 0.003 and PSI + PSI X ≥ 2000 = 0.024 - 0.024 = 0. The the results for PSI strengthen
Artz (2008)’s findings that profit-sharing has no effect in medium to large firms.
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Tenure As a sign of appreciation for a worker’s commitment to the firm and to prevent workers from

seeking other job opportunities, employers in Germany can offer bonus payments, the frequency and

size of which may vary depending on the employee’s tenure.33 Firms may also distribute a larger share

of profits to employees with longer tenure, though this is less likely in practice. The GSOEP data offers

some support for both types of payments: Employees with longer tenure (over the sample median of

8 years) have a higher incidence (0.81 versus 0.62 for bonuses and 0.12 versus 0.09 for profit-sharing

payments) and a higher average intensity (0.69 versus 0.46 for BI and 0.08 versus 0.05 for profit-sharing

payments) in the estimation sample compared to workers with shorter tenure. If workers with more

tenure are more likely to receive ”special treatment” in the form of bonuses or a larger share of profits,

the relationship between bonuses and job satisfaction may be particularly strong for that group. An

opposing notion is that people become accustomed to receiving bonuses, diminishing the gift nature of

such payments.

To analyzed the relationship of interest, I define a dummy variable that is equal to one when an

employee reports longer tenure than the sample median (referred to as ”long empl.”), and zero otherwise.

The results in Figure 3c indicate that tenure moderates the relationship between BI and job satisfaction:

employees with tenure below the median display a negative relationship between BI and job satisfaction

(BI coefficient), while those who have been employed for a longer time show a positive relationship (BI

+ BI X Long. Empl. = -0.015 + 0.043 = 0.028). Though smaller in magnitude, a similar pattern is also

present for profit-sharing payments.

In sum, moderating effects show that previous findings on BI are driven by males, positive recipro-

cators, workers who have been employed for a longer period of time, work in the private sector, and work

in smaller companies, whereas workers in smaller companies primarily drive PSI coefficients. Hence,

the findings support the notion that (unconditional) bonuses follow different mechanisms than typically

found for incentives, such as profit-sharing. Therefore, it underlines the importance of distinguishing

between such payment types. Especially for the aforementioned sub-groups, bonuses may be a valuable

alternative to performance-pay schemes in motivating employees.

33For example, ”Jubiläumsgeld,” regulated in section 34 of the Tarifvertrag-V (collective agreement), is a legal entitlement for
public sector employees in state and municipal administrations, specifically upon reaching 25 years of employment, they
receive a payment of 350 Euro. Upon reaching 40 years of employment, they receive a payment of 500 Euro. Part-time
employees receive the full amount as well.
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6 Addressing Endogeneity Issues

In this section, I examine whether the main findings are robust to a variety of modifications. First, in

section 6.1, I employ an instrumental variable approach based on aggregation. Furthermore, in section

6.2, I account for other control variables related to the firm, occupation or to other salary components

that could be a source of omitted variable bias in the initial estimates.

6.1 Instrumental Variables

As shown earlier, the relationship of bonuses and job satisfaction is mainly explained by the incidence

of such payments. In contrast, for profit-sharing, a strong correlation was observed only for medium to

large amounts. Therefore, the aggregate bonus instrument (see, section 4.2) is based on the incidence

of bonuses of other workers in the same industry and year (bonus density), while the profit-sharing

instrument is based on the prevalence of medium to large payments, meaning that I instrument a workers

incidence of receiving a medium or large bonus34 by the incidence of medium to large payments (PS

density) of other workers within the same industry and year.

The full sample IV estimates (see Table 4) show a positive relationship between bonus density (PS

density) and the respective endogenous variable, confirming that the first stage exists. The F-Statistics

denoting way above the critical value of 10 show that the instrument is sufficiently strong in both the

2SLS and IVFE specifications and for both instruments. In the second stage, bonus incidence confirms

a positive relationship with job satisfaction. At the same time, the prevalence of medium to large profit-

sharing payments is statistically insignificant in both 2SLS and IVFE specifications. This implies that

the intensity of profit-sharing payments may correlate with other unobservables and has no effect on job

satisfaction, even if the payment is large.

As the validity of the exclusion restriction can not be tested formally and usually gives rise to

debate, I perform several tests to enhance the credibility of the results. All robustness tests focus on the

most comprehensive specification, the IVFE estimates.

Ensuring valid cell-means Because the industry-year cell means could be calculated using only a few

observations, the procedure may undermine the instrument’s validity. As a result, I limit the sample to

cell means calculated from at least ten observations to ensure sufficient identification. The findings for

34The instrumental variable dummy takes the value 1 if PSI exceeds 0.19 and zero otherwise.
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Table 4: Bonuses/Profit Sharing and Job Satisfaction - IV Estimates

2SLS IVFE

First Stage Second Stage First Stage Second Stage

dep. Var Bonus Pofit-sharing Job Sat. Bonus Profit-sharing Job Sat.

Bonus Density 0.072*** -0.008*** 0.041*** 0.000
(0.003) (0.001) (0.003) (0.001)

PS Density -0.016*** 0.047*** -0.005*** 0.019***
(0.002) (0.001) (0.002) (0.002)

B (0/1) 0.569*** 0.738***
(0.077) (0.154)

PS (0/1) 0.032 -0.020
(0.082) (0.247)

F-Statistics 1,296.0 2,005.2 263.2 176.8
Num.Obs. 234158 234158 234158 234158 234158 234158

Table notes: The table shows the effect of bonus and profit-sharing payments on job satisfaction using instruments
based on aggregation. The sample covers the years from 1985 to 2020. The instrument is defined as the industry-
year-specific density of bonus and profit-sharing payments. The latter only includes payments that are relatively
large, i.e., with a profit-sharing intensity exceeding 0.19. Small payments below that threshold are treated as no
payment. Additional control variables are the same as in Table 2. The standard errors are clustered at the nace-year
level in line with the instrument specification. * p < 0.1, ** p < 0.05, *** p < 0.01

IVFE (Table A8, Panel A) confirm a positive and significant relationship between the bonus incidence

and job satisfaction.35

Alternative instrument specifications The PS instrument’s definition may raise concerns about the

loss of within-person variability. Fewer people may switch from receiving no or small PS payments

to receiving a ”large” payment (and vice versa). IVFE may not work if there is insufficient variation,

which could explain the ”no results” for profit-sharing on job satisfaction. Therefore, I define z2,i,t as the

average PSI of others for each nace-year cell. The continuous variable should provide enough variation

to identify the within-person effects. The results (Table A8, Panel B) still show no effect of PSI and a

positive effect of bonus density on job satisfaction.

Including a more detailed industry control Even though the IVFE specification includes broad-

level industry controls, the significant results for bonus payments may still stem from the fact that the

instrument’s inclusion measures industry differences on a more detailed level, as it is defined on the

year-nace level. Hence, in Table A8, Panel C, Dummies for each nace (2-digit) classification are used

as a control variable to account for industry-year differences captured by the instrument. The results

remain qualitatively unchanged, with a positive coefficient for bonus payments and a null result for

profit-sharing payments.

35I also re-estimated the IVFE for those with n = 20 and n = 30. The results are robust and can be received from the author
upon request.
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Overall, I discover a positive relationship between bonus incidence and job satisfaction that is

robust to the adjustments of the instrument. Profit-Sharing, conversely, does not produce results that

differ significantly from zero, potentially due to reasons found in the next sections.

6.2 Additional Control Variables

The results of previous section suggest that PSI coefficients may be subject to omitted variable bias.

Hence, in this section I will highlight some of the potential sources. The main estimates presented in

section 5 have considered individual FE and a large number of control variables, however, the correlation

may capture other effects. First, a variation in BI (PSI) and job satisfaction may stem from a firm switch.

Previous estimates of BI and PSI may thus be correlated with those unobserved factors associated with

the new firm, i.e., the error term. Second, even if the initial switch is unimportant, bonus and profit-

sharing payments, as well as their relative size, are likely to differ between firms, their economic situation

and occupational differences. Last, the initial estimates only account for part of the wage package and

other performance-related pay measures as well as non-monetary benefits, that change over time, may be

captured by the initial estimates. To study if and how the main coefficients change I include additional

control variables for all these and restrict the sample to years were the respective information is available.

All estimations use the main OLS specification including individual fixed effects.36

Firm and Occupational Characteristics A job change may affect workers job satisfaction37 and

likely causes a change in bonus and profit-sharing payments. The panel structure of the data allows to

identify switchers by leveraging that workers’ tenure is available in all the interview periods. I define a

switcher if their reported tenure in the current interview is below their reported tenure in the previous

interview plus the passage of time. With that, approximately 26% of employees (10,973 out of 42,131)

are classified as switchers at least once during the observation period. I include the dummy as addi-

tional control variable. Following that, I define a specific worker-firm ID and include worker-in-firm

FE to capture all the (time-invariant) firm characteristics.38 The results in Table A7 show slightly larger

coefficients when accounting for a switch in firms (columns 2 and 5) than in the baseline specifica-

36Note that the IV estimates cannot be used, as the sample sizes become to small especially when including additional com-
pensation information.

37For instance, Chadi and Hetschko (2018) show that the reason of previous job quits strongly affects job satisfaction in the
new job.

38As an additional robustness test, I limit the sample to those that report a tenure larger than one, which accounts for potential
measurement error in the intensity variables, as employees may report gross earnings from their current employer as well
as bonus/profit-sharing payments from their previous employer. With that, I find that there is still a positive and significant
relationship between BI (PSI) and job satisfaction. The results are available upon request.
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tion (columns 1 and 4), indicating potential downward bias in the previous estimates. For example, a

higher PSI/BI may be offset by the new firm’s poorer working conditions. When worker-in-firm FE

are included, the estimates fall below the initial level (columns 3 and 6). Furthermore, medium-sized

profit-sharing payments even lose statistical significance, and only large payments show a significant

association. What the results suggest is that previous findings are sensitive to firm-switch controls and

unobserved worker-firm characteristics. Ignoring the former will result in a downward bias and ignor-

ing the latter will result in an upward bias in the baseline estimates. Nonetheless, especially the initial

estimates for bonus payments hold when accounting for such factors, with both BI coefficients indi-

cating a positive relationship with job satisfaction. Again, the final standardized coefficients show that

bonuses are perceived to be more advantageous than profit-sharing payments in determining workers’

job satisfaction.

Next, I account for the fact that the provision of bonuses or profit-sharing payments is contingent

on the firms economic success. The data allows to proxy of the current firm’s economic situation. For

that purpose, I use a variable asking whether the firm’s number of employees decreased, remained or

increased compared to previous year. If firms are in a dire economic situation (approximated with a

decrease in the number of employees in the previous year), it is less likely that they pay bonuses or

share the profits and also job satisfaction of workers should be lower in those years. Hence initial BI/PSI

coefficients may capture the general economic situation of the firm. The information on the change of

number of employees is only available in a restricted number of years. Hence the sample size shrinks

to 68,724. The results are presented in Table A9. Columns 1 and 3 contain OLS specifications, while

columns 2 and 4 include individual fixed effects. The continuous intensity measure (Panel A) results

show that a decline or no change in the number of employees (the baseline category is an increase in

the number of employees) correlates negatively with job satisfaction. Furthermore, the inclusion of

that control variable reduces the PSI coefficients in both OLS and fixed effects specifications. As a

result, the PSI coefficient turns even insignificant in OLS specifications. Despite the fact that all of

the coefficients for the categorical specification of PSI (Panel B) are statistically insignificant, the shift

in coefficients demonstrates that the results is consistent across the distribution. The coefficients for

BI are similarly altered, but to a lesser extent and they remain significant, irrespective of the model or

variable specification. The findings suggest that especially the profit-sharing coefficient may reflect a

firm’s economic situation: if a firm is doing well, it is more likely to share its success with its employees.

A worker’s high profit-sharing intensity may thus simply reflect the firm’s economic success, resulting

in upwardly biased estimates.
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Finally, employees may stay in the same firm but switch between occupations. The 1-digit ISCO

control partly captures this, however, only to a weak extent. I address occupational characteristics that

may be correlated with bonuses/profit-sharing schemes and job satisfaction. To do so, I include a more

detailed level of occupation (ISCO88 3-digit) in the model, but the results indicate no difference in the

coefficients.39

Other Wage Components While the estimates presented so far, include some wage components other

parts of the work agreement may be relevant, too. Larger BI and PSI may indicate that employees work

for a ”good” employer, potentially providing many benefits. The estimates in the preceding section

capture this only if the benefits remain constant over time. GSOEP provides information on whether

employees received fringe benefits40 and additional bonuses41 in the previous month. The information

is available in 9 years between 2006 and 2020. Furthermore, besides bonus payments, group incentives

and fringe benefits, firms can also rely on more individualized performance pay measures that are known

to affect job satisfaction (see Heywood and Wei, 2006; Artz, 2008; Cornelissen et al., 2011). Information

performance pay is available in the GSOEP in four survey years (2004, 2008, 2011, and 2016).42 In those

years, employees are asked whether their ”own performance [is] regularly assessed by a superior as part

of an agreed procedure” and whether ”[...] this performance assessment influences ... (1) monthly gross

wages ?, (2) a yearly bonus, (3) future salary increases, (4) potential promotion”. Following Grund and

Sliwka (2010), Cornelissen et al. (2011) and Baktash et al. (2022a), I define a dummy taking value 1 if

the performance is regularly assessed and has any impact on the employee’s earnings (meaning that (1),

(2) or (3) is answered in the affirmative).

The results for OLS estimates without and with individual FE are displayed in Table A10 and

Table A11, respectively.43 Table A10, Panel A shows that the initial BI coefficients only marginally

decrease when including control variables capturing the prevalence of fringe benefits (column 2), addi-

tional bonuses (column 3) and performance pay (column 5). This result could arise if bonuses are paid as

a substitute for other firm-specific benefits. On the other hand, the PSI coefficient decreases after adding

additional control variables and looses significance when including information about performance pay.

39Results are not displayed here but can be obtained from the author upon request.
40Includes discount for meals, company vehicle, phone, expense allowance, personal computer and other forms of additional

benefits.
41Includes shift bonus, overtime pay, difficult condition bonus, added responsibility bonus, tips and other supplements.
42Note that the measure may also include group-related performance pay.
43I provide both specifications, because in the restricted samples, the number of observations shrinks to 81,064 when including

information about fringe benefits and additional bonus payments and to only 23,338 when information about performance
pay is included. Hence, individual FE estimates may not provide enough within variation.
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Other payments’ prevalence appears to correlate with PSI, leading to an upward bias in the initial es-

timates. One could also say if the company is doing well (and pays a larger profit-sharing payment),

then it is likely that it will provide additional fringe benefits, bonuses or performance-related payments,

increasing workers’ job satisfaction. Importantly, Panel B shows that the categorical BI coefficients re-

main similar and PSI coefficients decrease when adding additional control variables, irrespective of the

magnitude of BI/PSI. When individual FE are added, the results reveal reduced overall significance in

the restricted sample, but qualitatively the same result.

Overall, when additional (time-invariant) information on firm and occupational characteristics are

included, both BI and PSI coefficients are fairly robust and leave no indication that initial estimates

capture such characteristics. However, initial PSI coefficients seem to capture - to some extent - the

current firms economic situation and information on other compensation components highlighting some

of the sources of omitted variable in the initial estimates.

7 Conclusion

In this study, I shed light on a worker’s job satisfaction response to monetary gifts (unconditional

bonuses) as opposed to incentives (profit-sharing payments). Where prior research using survey data

have fallen short due to data constraints, the data employed in this study allows for a clear differenti-

ation between these payment types and the underlying mechanisms. I employ a number of estimation

strategies including individual fixed effects, worker-in-firm fixed effects and instrumental variable ap-

proaches.

The results of this study show that for an employee with a constant total income, both the inci-

dence and intensity, precisely, the level of bonuses and profit-sharing payments w.r.t. the base wage,

are associated with higher levels of job satisfaction. In the baseline specification, a one standard devia-

tion increase in bonus intensity (profit-sharing intensity) equals 25% (10%) of the effect of working in

the public sector. Consequently, the relationship is statistically and economically significant given that

it indicates what goes beyond an employee’s income effect in response to the bonus or profit-sharing

payment. Shifting roughly 110C (58C) per month from gross earnings to the annual bonus (profit-

sharing) payments can result in the aforementioned boost in job satisfaction for the average worker in

the sample examined. However, the initial results hide an important difference: While both small and

large bonuses positively correlate with job satisfaction, only larger intensities show significant results

for profit-sharing payments. Thus, in contrast to previous research, the advice ”pay enough, or don’t pay
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at all” is confirmed only for profit-sharing payments but not for unconditional bonuses. Furthermore,

the profit-sharing estimates lose statistical power when extending the baseline fixed effect estimations

by including additional control variables or using time-variant instrumental variables. For the instru-

ments, the findings show no relationship between profit-sharing payments and job satisfaction even if

the payment is larger. However, the instrumental variable specifications support the baseline individual

fixed effects estimates for bonuses. Finally, for bonuses, the positive relationship with job satisfaction

is particularly strong for men, reciprocal workers, workers in the private sector and workers in small

companies. For profit-sharing, only the latter factor moderates the relationship positively.

The reader of this study should be aware the results do not provide causal evidence due to the

lack of exogenous variation in the independent variables. However, given the variety of estimation

strategies and the consistent differences in the results for bonuses and profit-sharing payments in both

the direct relationship with job satisfaction and the underlying mechanisms, this study emphasizes that

researchers should carefully distinguish between incentives and monetary gifts. Finally, it implies that

even small monetary gifts may be a valid alternative to incentives such as profit-sharing schemes in

boosting employees job satisfaction.

29



References

Akerlof, G. A. (1982). Labor Contracts as Partial Gift Exchange. The Quarterly Journal of Economics,

97(4):543–569.

Allan, J. L., Andelic, N., Bender, K. A., Powell, D., Stoffel, S., and Theodossiou, I. (2021). Employ-

ment Contracts and Stress: Experimental Evidence. Journal of Economic Behavior & Organization,

187:360–373.

Artz, B. (2008). The Role of Firm Size and Performance Pay in Determining Employee Job Satisfaction

Brief: Firm Size, Performance Pay, and Job Satisfaction. Labour, 22(2):315–343.

Artz, B. (2010). Fringe Benefits and Job Satisfaction. International Journal of Manpower, 31(6):626–

644.

Artz, B. and Heywood, J. S. (2015). Performance Pay and Workplace Injury: Panel Evidence. Econom-

ica, 82:1241–1260.

Baktash, M. B., Heywood, J. S., and Jirjahn, U. (2022a). Performance Pay and Alcohol Use in Germany.

Industrial Relations: A Journal of Economy and Society, 61(4):353–383.

Baktash, M. B., Heywood, J. S., and Jirjahn, U. (2022b). Worker Stress and Performance Pay: German

Survey Evidence. Journal of Economic Behavior & Organization, 201:276–291.

Bellemare, C. and Shearer, B. (2009). Gift Giving and Worker Productivity: Evidence from a Firm-level

Experiment. Games and Economic Behavior, 67(1):233–244.

Bender, K. A., Donohue, S. M., and Heywood, J. S. (2005). Job Satisfaction and Gender Segregation.

Oxford Economic Papers, 57(3):479–496.

Bender, K. A. and Theodossiou, I. (2014). The Unintended Consequences of the Rat Race: The Detri-

mental Effects of Performance Pay on Health. Oxford Economic Papers, 66(3):824–847.

Bhatti, K. K. and Qureshi, T. M. (2007). Impact of Employee Participation on Job Satisfaction, Em-

ployee Commitment and Employee Productivity. International Review of Business Research Papers,

3(2):54–68.

Bogliacino, F., Grimalda, G., and Pipke, D. (2021). Kind or Contented? An Investigation of the Gift

Exchange Hypothesis in a Natural Field Experiment in Colombia. Technical report, Kiel Working

Paper.

30



Brown, S. and Sessions, J. G. (2003). Attitudes, Expectations and Sharing. Labour, 17(4):543–569.

Bryson, A., Clark, A. E., Freeman, R. B., and Green, C. P. (2016). Share Capitalism and Worker

Wellbeing. Labour Economics, 42:151–158.

Buchan, N. R., Croson, R. T., and Solnick, S. (2008). Trust and Gender: An Examination of Behavior

and Beliefs in the Investment Game. Journal of Economic Behavior & Organization, 68(3-4):466–

476.

Buelens, M. and Van den Broeck, H. (2007). An Analysis of Differences in Work Motivation Between

Public and Private Sector Organizations. Public Administration Review, 67(1):65–74.

Cadsby, C. B., Song, F., and Tapon, F. (2007). Sorting and Incentive Effects of Pay for Performance: An

Experimental Investigation. Academy of Management Journal, 50(2):387–405.

Cadsby, C. B., Song, F., and Tapon, F. (2016). The Impact of Risk-Aversion and Stress on the Incentive

Effect of Performance-pay. In Experiments in Organizational Economics. Emerald Group Publishing

Limited.

Carter, M. E., Franco, F., and Gine, M. (2017). Executive Gender Pay Gaps: The Roles of Female Risk

Aversion and Board Representation. Contemporary Accounting Research, 34(2):1232–1264.

Chadi, A. and Hetschko, C. (2018). The Magic of the New: How Job Changes Affect Job Satisfaction.

Journal of Economics & Management Strategy, 27(1):23–39.

Charness, G. (2004). Attribution and Reciprocity in an Experimental Labor Market. Journal of Labor

Economics, 22(3):665–688.

Chen, C.-A. (2018). “A Little is Better than Zero” or “Pay Enough or Don’t Pay at All”? Evidence on

the Size of Pay-for-Performance Across the Sectors. Public Personnel Management, 47(2):119–143.

Choi, J. (2014). Can Offering a Signing Bonus Motivate Effort? Experimental Evidence of the Moder-

ating Effects of Labor Market Competition. The Accounting Review, 89(2):545–570.

Clark, A. E., Mavromaras, K., and Wei, Z. (2015). Happy to Stay: Job Satisfaction and Retirement. In

Scottish Economic Society 2015 Annual Conference.

Coccia, M. and Igor, B. (2018). Rewards in Public Administration: A Proposed Classification. Journal

of Social and Administrative Sciences, 5(2):68–80.

31



Cornelissen, T., Heywood, J. S., and Jirjahn, U. (2011). Performance Pay, Risk Attitudes and Job

Satisfaction. Labour Economics, 18(2):229–239.

Currie, J., Lin, W., and Meng, J. (2013). Social Networks and Externalities from Gift Exchange: Evi-

dence from a Field Experiment. Journal of Public Economics, 107:19–30.

Dahl, M. S. and Pierce, L. (2020). Pay-for-performance and Employee Mental Health: Large Sample

Evidence Using Employee Prescription Drug Usage. Academy of Management Discoveries, 6(1):12–

38.

De Ree, J., Muralidharan, K., Pradhan, M., and Rogers, H. (2018). Double for Nothing? Experimen-

tal Evidence on an Unconditional Teacher Salary Increase in Indonesia. The Quarterly Journal of

Economics, 133(2):993–1039.

Dittrich, M. (2015). Gender Differences in Trust and Reciprocity: Evidence From a Large-scale Exper-

iment With Heterogeneous Subjects. Applied Economics, 47(36):3825–3838.

Dohmen, T. and Falk, A. (2011). Performance Pay and Multidimensional Sorting: Productivity, Prefer-

ences, and Gender. American Economic Review, 101(2):556–90.

Dohmen, T., Falk, A., Huffman, D., and Sunde, U. (2008). Representative Trust and Reciprocity:

Prevalence and Determinants. Economic Inquiry, 46(1):84–90.

Donohue, S. M. and Heywood, J. S. (2004). Job Satisfaction and Gender: an Expanded Specification

From the NLSY. International Journal of Manpower, 25(2):211–238.

Englmaier, F. and Leider, S. (2020). Managerial Payoff and Gift-exchange in the Field. Review of

Industrial Organization, 56(2):259–280.
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German Socio-Economic Panel (SOEP). Jahrbücher für Nationalökonomie und Statistik, 239(2):345–

360.

Green, C. and Heywood, J. S. (2008). Does Performance Pay Increase Job Satisfaction? Economica,

75(300):710–728.

Grund, C. and Sliwka, D. (2010). Evidence on Performance Pay and Risk Aversion. Economics Letters,

106(1):8–11.

Halkos, G. and Bousinakis, D. (2010). The Effect of Stress and Satisfaction on Productivity. Interna-

tional Journal of Productivity and Performance Management, 59(5):415–431.

Heywood, J. S. and Wei, X. (2006). Performance Pay and Job Satisfaction. Journal of Industrial

Relations, 48(4):523–540.

33



Isselhard, R., Manthei, K., and Vogelsang, T. (2022). The comparison of incentives and gifts–a field

experiment. Technical report, Working Paper.

Judge, T. A., Piccolo, R. F., Podsakoff, N. P., Shaw, J. C., and Rich, B. L. (2010). The Relationship

Between Pay and Job Satisfaction: A Meta-analysis of the Literature. Journal of Vocational Behavior,

77(2):157–167.
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A Appendix

Figure A1: Risk-Taking and Reciprocity (Distributional Differences)

(a) Risk Taking

(b) Reciprocity

Figure notes: The figures present the moderating role of risk-taking and reciprocity in the relationship between BI/PSI and job satisfaction.
The sub-figures show the main and interaction coefficients, as well as their corresponding confidence intervals.
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Table A1: Bonus/Profit-sharing Intensity and Job Satisfaction (Without Top-Coding)
(1) OLS (2) FE (3) OLS (4) FE

(Intercept) -0.574*** -0.505***
(0.110) (0.111)

BI 0.028*** 0.011***
(0.004) (0.003)

PSI 0.002*** 0.002***
(0.000) (0.000)

BI ∈ (0, 0.44] 0.047*** 0.035***
(0.009) (0.008)

BI ∈ (0.44, 1.04] 0.080*** 0.044***
(0.009) (0.008)

BI ≥ 1.04 0.095*** 0.048***
(0.011) (0.010)

PSI ∈ (0, 0.19] -0.003 0.014
(0.015) (0.012)

PSI ∈ (0.19, 0.88] 0.031** 0.021**
(0.012) (0.010)

PSI ≥ 0.88 0.074*** 0.029*
(0.020) (0.017)

log(total income) 0.244*** 0.253*** 0.229*** 0.243***
(0.011) (0.013) (0.011) (0.013)

female 0.001 -0.002
(0.011) (0.011)

number of children 0.034*** 0.018*** 0.035*** 0.018***
(0.004) (0.005) (0.004) (0.005)

married 0.036*** -0.010 0.036*** -0.009
(0.009) (0.011) (0.009) (0.011)

age -0.023*** -0.007* -0.023*** -0.007*
(0.003) (0.004) (0.003) (0.004)

age2 0.000*** 0.000** 0.000*** 0.000**
(0.000) (0.000) (0.000) (0.000)

years of education -0.018*** -0.017** -0.017*** -0.016*
(0.002) (0.008) (0.002) (0.008)

contractual hours per week -0.012*** -0.007*** -0.012*** -0.007***
(0.001) (0.001) (0.001) (0.001)

overtime per week -0.007*** -0.004*** -0.007*** -0.004***
(0.001) (0.001) (0.001) (0.001)

part-time -0.052*** -0.029** -0.054*** -0.030**
(0.015) (0.014) (0.015) (0.014)

company size 20-199 -0.089*** 0.003 -0.091*** 0.001
(0.010) (0.011) (0.010) (0.011)

company size 200-1999 -0.103*** 0.031** -0.108*** 0.028**
(0.012) (0.013) (0.012) (0.013)

company size ≥ 2000 -0.095*** 0.050*** -0.100*** 0.047***
(0.012) (0.013) (0.012) (0.013)

tenure -0.016*** -0.042*** -0.016*** -0.042***
(0.001) (0.001) (0.001) (0.001)

tenure2 0.000*** 0.001*** 0.000*** 0.001***
(0.000) (0.000) (0.000) (0.000)

public sector 0.078*** 0.061*** 0.075*** 0.059***
(0.011) (0.012) (0.011) (0.012)

Num.Obs. 235551 235551 235551 235551
R2 Adj. 0.028 0.398 0.029 0.398
R2 Within 0.031 0.031

Table notes: The table shows the relationship between BI (PSI) and job satisfaction in
Germany. The sample covers the years from 1985 to 2020. Column 1 and 2 use the
continuous measure and column 3 and 4 the categorical definition. Additional control
variables are the same as in Table 2. The standard errors are clustered at the individual
level. * p < 0.1, ** p < 0.05, *** p < 0.01
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Table A2: Bonus/Profit-sharing Incidence and Job Satisfaction (Full Output)
(1) OLS (3) FE

(Intercept) -0.552***
(0.111)

Bonus (0/1) 0.070*** 0.041***
(0.008) (0.007)

PS (0/1) 0.028*** 0.020**
(0.010) (0.008)

log(total income) 0.235*** 0.248***
(0.011) (0.013)

female -0.002
(0.011)

number of children 0.034*** 0.017***
(0.004) (0.005)

married 0.038*** -0.008
(0.009) (0.011)

age -0.023*** -0.007*
(0.003) (0.004)

age2 0.000*** 0.000**
(0.000) (0.000)

years of education -0.017*** -0.017**
(0.002) (0.008)

contractual hours per week -0.012*** -0.007***
(0.001) (0.001)

overtime per week -0.008*** -0.004***
(0.001) (0.001)

part-time -0.054*** -0.029**
(0.015) (0.014)

company size 20-199 -0.091*** 0.001
(0.010) (0.011)

company size 200-1999 -0.106*** 0.028**
(0.012) (0.013)

company size ≥ 2000 -0.096*** 0.046***
(0.012) (0.013)

tenure -0.016*** -0.042***
(0.001) (0.001)

tenure2 0.000*** 0.001***
(0.000) (0.000)

public sector 0.074*** 0.059***
(0.011) (0.012)

Num.Obs. 234230 234230
R2 Adj. 0.028 0.398
R2 Within 0.031

Table notes: The table shows the relationship between bonus/profit-
sharing incidence and job satisfaction in Germany. The sample covers
the years from 1985 to 2020. Column 1 shows the estimates for specifi-
cations without individual FE. Column 2 includes individual FE. Addi-
tional control variables are the same as in Table 2. The standard errors
are clustered at the individual level. * p < 0.1, ** p < 0.05, *** p <
0.01
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Table A3: Bonus/Profit-sharing Intensity and Job Satisfaction (Full Output)
(1) OLS (2) FE (3) OLS (4) FE

(Intercept) -0.470*** -0.488***
(0.112) (0.112)

BI 0.034*** 0.015***
(0.004) (0.003)

PSI 0.012*** 0.007**
(0.003) (0.003)

BI ∈ (0, 0.44] 0.049*** 0.036***
(0.009) (0.008)

BI ∈ (0.44, 1.04] 0.082*** 0.045***
(0.009) (0.008)

BI ≥ 1.04 0.098*** 0.049***
(0.011) (0.010)

PSI ∈ (0, 0.19] -0.010 0.010
(0.015) (0.012)

PSI ∈ (0.19, 0.88] 0.026** 0.019*
(0.013) (0.010)

PSI ≥ 0.88 0.075*** 0.044***
(0.018) (0.015)

log(total income) 0.231*** 0.252*** 0.227*** 0.246***
(0.011) (0.013) (0.011) (0.013)

female 0.000 -0.002
(0.011) (0.011)

children 0.034*** 0.017*** 0.034*** 0.017***
(0.004) (0.005) (0.004) (0.005)

married 0.038*** -0.009 0.037*** -0.008
(0.009) (0.011) (0.009) (0.011)

age -0.023*** -0.007* -0.023*** -0.007*
(0.003) (0.004) (0.003) (0.004)

age2 0.000*** 0.000** 0.000*** 0.000**
(0.000) (0.000) (0.000) (0.000)

years of education -0.017*** -0.018** -0.017*** -0.017**
(0.002) (0.008) (0.002) (0.008)

contractual hours per week -0.012*** -0.007*** -0.012*** -0.007***
(0.001) (0.001) (0.001) (0.001)

overtime per week -0.008*** -0.004*** -0.008*** -0.004***
(0.001) (0.001) (0.001) (0.001)

part-time -0.053*** -0.029** -0.054*** -0.030**
(0.015) (0.014) (0.015) (0.014)

company size 20-199 -0.089*** 0.002 -0.091*** 0.001
(0.010) (0.011) (0.010) (0.011)

company size 200-1999 -0.104*** 0.029** -0.107*** 0.028**
(0.012) (0.013) (0.012) (0.013)

company size ≥ 2000 -0.097*** 0.047*** -0.099*** 0.046***
(0.012) (0.013) (0.012) (0.013)

tenure -0.016*** -0.042*** -0.016*** -0.042***
(0.001) (0.001) (0.001) (0.001)

tenure2 0.000*** 0.001*** 0.000*** 0.001***
(0.000) (0.000) (0.000) (0.000)

public sector 0.080*** 0.061*** 0.075*** 0.059***
(0.011) (0.012) (0.011) (0.012)

Num.Obs. 234230 234230 234230 234230
R2 Adj. 0.029 0.398 0.029 0.398
R2 Within 0.031 0.031

Table notes: The table shows the relationship between BI (PSI) and job satisfaction in
Germany. The sample covers the years from 1985 to 2020. Column 1 and 2 use the
continuous measure and column 3 and 4 the categorical definition. Additional control
variables are the same as in Table 2. The standard errors are clustered at the individual
level. * p < 0.1, ** p < 0.05, *** p < 0.01
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Table A4: Bonus/Profit-sharing Intensity and Job Satisfaction - Alternative Specifications (1)
(1) OLS (2) FE

Bonus (0/1) 0.045*** 0.034***
(0.009) (0.008)

BI 0.041*** 0.013*
(0.008) (0.007)

Profit-sharing (0/1) 0.001 0.011
(0.012) (0.010)

PSI 0.045*** 0.018
(0.012) (0.011)

Num.Obs. 234230 234230
R2 Adj. 0.029 0.398
R2 Within 0.031

Table notes: The table shows the relationship of
Bonuses/Profit-sharing payments and job satisfaction
in Germany. The sample covers the years from 1985
to 2020. Column 1 shows the estimates for specifica-
tions without individual FE. Column 2 includes indi-
vidual FE. Additional control variables are the same
as in Table 2. The standard errors are clustered at the
individual level. * p < 0.1, ** p < 0.05, *** p < 0.01

Table A5: Bonus/Profit-sharing Intensity and Job Satisfaction - Alternative Specifications (2)
13th and 14th salary excluded Squared Intensity Alternative Earnings

(1) OLS (2) FE (3) OLS (4) FE (5) OLS (6) FE

BI (baseline definition) 0.048*** 0.019***
(0.005) (0.005)

PSI (baseline definition) 0.010*** 0.006** 0.012*** 0.011***
(0.003) (0.003) (0.004) (0.004)

BI (13th and 14th salary excluded) 0.017*** 0.009***
(0.003) (0.003)

BI2 -0.017*** -0.003
(0.004) (0.004)

PSI2 0.000 -0.006
(0.003) (0.004)

BI (alt. earnings) 0.053*** 0.033***
(0.004) (0.004)

PSI (alt. earnings) 0.022*** 0.015***
(0.003) (0.003)

Num.Obs. 234230 234230 234230 234230 206549 206549
R2 Within 0.031 0.031 0.027

Table notes: The table shows the relationship between BI (PSI) and job satisfaction in Germany with alternative intensity specifica-
tions. Additional control variables are the same as in Table 2. The standard errors are clustered at the individual level. * p < 0.1, ** p
< 0.05, *** p < 0.01
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Table A6: Bonus/Profit-sharing Intensity and Job Satisfaction - Effect Heterogeneity
(1) (2) (3) (4) (5) (6) (7)

BI 0.015*** 0.012** 0.003 0.024*** 0.025*** 0.023*** -0.015***
(0.003) (0.005) (0.017) (0.005) (0.007) (0.004) (0.004)

PSI 0.007** 0.006 0.025** 0.005 0.024*** 0.006** 0.000
(0.003) (0.004) (0.011) (0.003) (0.009) (0.003) (0.004)

Panel A: Individual Characteristics

BI X risk taker -0.004
(0.006)

PSI × risk taker 0.002
(0.005)

BI × reciprocity 0.050***
(0.018)

PSI X reciprocity -0.010
(0.014)

BI X female -0.019***
(0.007)

PSI X female 0.006
(0.006)

Panel B: Sector and Company Size

BI X public sector -0.030***
(0.007)

PSI X public sector 0.010
(0.008)

PSI X company size 20-199 -0.013
(0.010)

PSI X company size 200-1999 -0.019**
(0.010)

PSI X company size ≥ 2000 -0.024**
(0.009)

BI X company size 20-199 0.003
(0.008)

BI X company size 200-1999 -0.015*
(0.009)

BI X company size ≥ 2000 -0.022**
(0.008)

BI X long empl. 0.043***
(0.006)

PSI X long empl. 0.010**
(0.004)

Num.Obs. 234230 122268 29859 234230 234230 234230 234230
R2 Within 0.031 0.032 0.039 0.031 0.031 0.031 0.022

Table notes: The table shows the relationship between BI (PSI) and job satisfaction in Germany. The sample covers the years from
1985 to 2020. The moderating role of individual characteristics are shown in Panel A. Panel B displays the moderating role of sector
and company size. All specification account for individual fixed effects. Additional control variables are the same as in Table 2. The
standard errors are clustered at the individual level. * p < 0.1, ** p < 0.05, *** p < 0.01
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Table A7: Bonus/Profit-sharing Intensity and Job Satisfaction - Firm Switcher and Firm FE
Continuous Measure Categorical Measure

(1) (2) (3) (4) (5) (6)

BI 0.016*** 0.019*** 0.010***
(0.003) (0.003) (0.003)

PSI 0.007** 0.008*** 0.005**
(0.003) (0.003) (0.003)

Switcher (0/1) 0.108*** 0.165*** 0.111*** 0.167***
(0.009) (0.010) (0.009) (0.010)

BI ∈ (0, 0.44] 0.035*** 0.040*** 0.024***
(0.008) (0.008) (0.008)

BI ∈ (0.44, 1.04] 0.045*** 0.055*** 0.030***
(0.008) (0.008) (0.008)

BI ≥ 1.04 0.050*** 0.060*** 0.035***
(0.010) (0.010) (0.010)

PSI ∈ (0, 0.19] 0.010 0.013 0.006
(0.012) (0.012) (0.012)

PSI ∈ (0.19, 0.88] 0.019* 0.023** 0.013
(0.010) (0.010) (0.010)

PSI ≥ 0.88 0.045*** 0.050*** 0.040***
(0.015) (0.015) (0.015)

Ind. FE X X X X
Worker-in-firm FE X X
Num.Obs. 232342 232342 232342 232342 232342 232342
R2 Within 0.031 0.032 0.036 0.031 0.032 0.036

Table notes: The table includes a control for recent firm switch and the role of worker-in-firm FE. The
sample covers the years from 1985 to 2020. Column 1-3 use the continuous BI (PSI) measure and
column 4-6 the categorical definition. Additional control variables are the same as in Table 2. The
standard errors are clustered at the individual level. * p < 0.1, ** p < 0.05, *** p < 0.01
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Table A8: IVFE Estimates - Robustness Tests
Panel A: Ensure valid cell means (n > 10)

First stage: B First stage: PS Second stage

Bonus Density 0.050*** 0.000
(0.003) (0.001)

PS Density -0.007*** 0.020***
(0.002) (0.002)

Bonus 0.636***
(0.133)

PS 0.016
(0.242)

Num.Obs. 232002 232002 232002

Panel B: Average PSI as instrument
First stage: BI First stage: PS Second stage

Bonus Density 0.045*** 0.012**
(0.003) (0.005)

Avg. PSI -0.004** 0.059***
(0.001) (0.009)

Bonus 0.740***
(0.139)

PSI -0.038
(0.067)

Num.Obs. 234158 234158 234158

Panel C: Include industry controls on the nace-level
First stage: BI First stage: PS Second stage

Bonus Density 0.039*** 0.003
(0.004) (0.002)

PS Density 0.000 0.020***
(0.002) (0.002)

Bonus 0.835***
(0.211)

PS -0.195
(0.291)

Num.Obs. 234158 234158 234158

Panel D: Include worker-in-firm FE
First stage: BI First stage: PS Second stage

Bonus Density 0.032*** 0.003
(0.004) (0.002)

PS Density -0.002 0.016***
(0.002) (0.002)

Bonus 0.385*
(0.204)

PS 0.239
(0.314)

Num.Obs. 232266 232266 232266

Table notes: The table shows the effect of bonus/profit sharing in-
tensity on job satisfaction using instruments based on aggregation.
The sample covers the years from 1985 to 2020. The instrument
is defined as the industry-year specific density of bonus and profit-
sharing payments. Additional control variables are the same as in
Table 2. Panels A–D adjust the instrument specification to address
concerns about the instrument’s validity. The standard errors are
clustered at the nace-year level in line with the instrument specifi-
cation. * p < 0.1, ** p < 0.05, *** p < 0.01
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Table A9: Bonus/Profit-sharing Intensity and Job Satisfaction - Change in Number of Employees

(1) (2) (3) (4)
Panel A: Continuous Measure

BI 0.059∗∗∗ 0.046∗∗∗ 0.044∗∗∗ 0.040∗∗∗

(0.011) (0.011) (0.011) (0.011)
PSI 0.028∗ 0.017 0.018 0.007

(0.016) (0.018) (0.016) (0.018)
#employees remained -0.333∗∗∗ -0.219∗∗∗

(0.014) (0.013)
#employees decreased -0.036∗∗∗ -0.043∗∗∗

(0.011) (0.011)

Ind. FE X X

Num. Obs. 68,724 68,724 68,724 68,724
R2 Within 0.028 0.037

Panel B: Categorical Measure

BI ∈ (0, 0.44] 0.068∗∗∗ 0.051∗∗∗ 0.059∗∗∗ 0.045∗∗∗

(0.015) (0.015) (0.015) (0.015)
BI ∈ (0.44, 1.04] 0.105∗∗∗ 0.088∗∗∗ 0.087∗∗∗ 0.079∗∗∗

(0.014) (0.015) (0.014) (0.015)
BI ≥ 1.04 0.088∗∗∗ 0.082∗∗∗ 0.064∗∗∗ 0.071∗∗∗

(0.017) (0.018) (0.017) (0.018)
PSI ∈ (0, 0.19] 0.011 0.007 -0.003 -0.004

(0.025) (0.023) (0.025) (0.023)
PSI ∈ (0.19, 0.88] 0.022 0.023 0.011 0.015

(0.020) (0.020) (0.019) (0.020)
PSI ≥ 0.88 0.039 0.017 0.024 0.004

(0.032) (0.033) (0.032) (0.033)
#employees remained -0.333∗∗∗ -0.218∗∗∗

(0.014) (0.013)
#employees decreased -0.037∗∗∗ -0.043∗∗∗

(0.011) (0.011)

Ind. FE X X

Num. Obs. 68,724 68,724 68,724 68,724
R2 Within 0.028 0.037

Table notes: The table shows the relationship between BI (PSI) and job satisfaction in Germany
when controlling for changes in the number of employees in a workers’ firm in previous year. Panel
A shows continuous BI and PSI measures, while Panel B shows the coefficients for the categorical
definition. Additional control variables are the same as in Table 2. The standard errors are clustered
at the individual level. * p < 0.1, ** p < 0.05, *** p < 0.01
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Table A10: Bonus/Profit-sharing Intensity and Job Satisfaction - Other Compensation Components
(OLS Estimates)

BI 0.057∗∗∗ 0.057∗∗∗ 0.055∗∗∗ 0.053∗∗∗ 0.052∗∗∗

(0.011) (0.011) (0.011) (0.016) (0.016)
PSI 0.057∗∗∗ 0.040∗∗∗ 0.039∗∗∗ 0.039∗ 0.032

(0.014) (0.014) (0.014) (0.023) (0.023)
# fringe benefits 0.063∗∗∗ 0.062∗∗∗

(0.008) (0.008)
# add. bonuses 0.022∗∗

(0.010)
Performance Pay 0.036∗∗

(0.018)

Num. Obs. 81,065 81,065 81,065 23,338 23,338
R2 Adj. 0.031 0.032 0.032 0.031 0.032

Panel B: Categorical Measure

BI ∈ (0, 0.44] 0.063∗∗∗ 0.065∗∗∗ 0.064∗∗∗ 0.069∗∗∗ 0.069∗∗∗

(0.013) (0.013) (0.013) (0.021) (0.021)
BI ∈ (0.44, 1.04] 0.087∗∗∗ 0.089∗∗∗ 0.088∗∗∗ 0.105∗∗∗ 0.105∗∗∗

(0.012) (0.012) (0.012) (0.019) (0.019)
BI ≥ 1.04 0.070∗∗∗ 0.071∗∗∗ 0.069∗∗∗ 0.074∗∗∗ 0.074∗∗∗

(0.017) (0.017) (0.017) (0.025) (0.025)
PSI ∈ (0, 0.19] 0.017 0.011 0.008 -0.033 -0.041

(0.021) (0.021) (0.021) (0.035) (0.035)
PSI ∈ (0.19, 0.88] 0.058∗∗∗ 0.046∗∗∗ 0.044∗∗ 0.021 0.011

(0.017) (0.017) (0.017) (0.026) (0.027)
PSI ≥ 0.88 0.098∗∗∗ 0.068∗∗∗ 0.068∗∗∗ 0.082∗∗ 0.070∗

(0.026) (0.026) (0.026) (0.041) (0.042)
# fringe benefits 0.064∗∗∗ 0.063∗∗∗

(0.008) (0.008)
# add. bonuses 0.019∗∗

(0.010)
Performance Pay 0.040∗∗

(0.018)

Num. Obs. 81,064 81,064 81,064 23,338 23,338
R2 Adj. 0.031 0.032 0.032 0.031 0.032

Table notes: The table shows the relationship between BI (PSI) and job satisfaction in Germany when adding
control variables for other compensation components. Panel A shows continuous BI and PSI measures, while
Panel B shows the coefficients for the categorical definition. Individual fixed effects are excluded. Additional
control variables are the same as in Table 2. The standard errors are clustered at the individual level. * p < 0.1,
** p < 0.05, *** p < 0.01
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Table A11: Bonus/Profit-sharing Intensity and Job Satisfaction - Other Compensation Components (FE
Estimates)

(1) (2) (3) (4) (5)
Panel A: Continuous Measure

BI 0.011 0.010 0.009 0.036 0.033
(0.011) (0.011) (0.011) (0.026) (0.026)

PSI 0.027∗ 0.023 0.022 0.063∗ 0.058
(0.014) (0.014) (0.014) (0.035) (0.035)

# fringe benefits 0.047∗∗∗ 0.046∗∗∗

(0.009) (0.009)
# add. bonuses 0.032∗∗∗

(0.009)
Performance Pay 0.085∗∗∗

(0.029)

Num. Obs. 81,065 81,065 81,065 23,338 23,338
R2 Within 0.033 0.034 0.034 0.037 0.038

Panel B: Categorical Measure

BI ∈ (0, 0.44] 0.043∗∗∗ 0.043∗∗∗ 0.042∗∗∗ 0.038 0.035
(0.013) (0.013) (0.013) (0.032) (0.032)

BI ∈ (0.44, 1.04] 0.033∗∗ 0.032∗∗ 0.031∗∗ 0.067∗∗ 0.064∗∗

(0.013) (0.013) (0.013) (0.031) (0.031)
BI ≥ 1.04 0.028 0.027 0.026 0.056 0.053

(0.018) (0.018) (0.018) (0.040) (0.040)
PSI ∈ (0, 0.19] 0.020 0.018 0.016 -0.029 -0.039

(0.018) (0.018) (0.018) (0.047) (0.047)
PSI ∈ (0.19, 0.88] 0.023 0.019 0.017 0.080∗∗ 0.070∗

(0.015) (0.015) (0.015) (0.038) (0.038)
PSI ≥ 0.88 0.039 0.033 0.031 0.105∗ 0.097

(0.026) (0.026) (0.026) (0.063) (0.063)
# fringe benefits 0.047∗∗∗ 0.046∗∗∗

(0.009) (0.009)
# add. bonuses 0.031∗∗∗

(0.009)
Performance Pay 0.084∗∗∗

(0.029)

Num. Obs. 81,064 81,064 81,064 23,338 23,338
R2 Within 0.034 0.034 0.034 0.038 0.039

Table notes: The table shows the relationship between BI (PSI) and job satisfaction in Germany when
adding control variables for other compensation components. Panel A shows continuous BI and PSI mea-
sures, while Panel B shows the coefficients for the categorical definition. All specification account for
individual fixed effects. Additional control variables are the same as in Table 2. The standard errors are
clustered at the individual level. * p < 0.1, ** p < 0.05, *** p < 0.01
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