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Abstract

Contractual incompleteness characterizes many employment rela-

tions. High work morale is therefore fundamental for sustaining vol-

untary cooperation within the �rm. We conducted a natural �eld ex-

periment testing to what extent wages a�ect work morale. The results

provide clear-cut evidence showing that wage cuts have a detrimental

impact on work morale. An equivalent wage increase, however, does

not result in any productivity gains. Theses results highlight a strongly

asymmetric response of work morale to wage variations.
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�Dissatisfaction of the workers with their treatment by the man-

agement is to be counted among the most important causes of

low morale, for it is common knowledge that men tend to hold

back and to do little as possible for those against whom they feel

a grievance.�

Sumner H. Slichter (1920, p.40)

1 Introduction

Why are �rms reluctant to cut wages during economic downturns? A promi-

nent explanation for this puzzle is based on the psychology of work morale:1

Work morale re�ects the degree to which workers voluntarily cooperate and

contribute to the employer's goals in the absence of reputation or pecuniary

incentives. According to this view, work morale is sensitive to the relation-

ship between the workers' actual wage and some reference wage (e.g. see

Bewley (1999)). Positive and negative deviations from the reference wage

are interpreted as kind or unkind; employees then reciprocate by exerting

higher or lower e�ort, respectively. While this theoretical argument has a

long tradition in economics (see Slichter (1920, 1929), Solow (1979) or Akerlof

(1982)), corresponding �eld evidence is scarce - in particular with respect to

the impact of wage cuts.

This paper sheds light on the interplay between wages and work morale

in naturally occurring employment relations. We conducted a controlled
1See Azariadis (1975), Lindbeck and Snower (1986) and Katz (1986) for alternative

theories that explain downward wage rigidity.
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�eld experiment and tested the extent to which workers reciprocate di�erent

hourly wages.2 We hired job applicants to catalogue books for a limited time

(i.e. excluding any possibility of reemployment) and announced a projected

wage of e15 per hour. We actually paid this amount in our benchmark treat-

ment, and it serves as an exogenous reference point for wage expectations.

In our main treatment, we inform subjects immediately before they begin

working that we will only pay them e10 per hour. In a second treatment,

we do the opposite and communicate a pay raise from e15 to e20 per hour

in order to explore asymmetries between the impact of wage cuts and pay

raises on work morale.3

The results show that wage cuts have a severe impact on the e�ort workers

provide. Productivity drops on average by more than 20 percent if workers

experience a wage cut. This negative e�ect is remarkably persistent over

time in both size and signi�cance. Our results suggest that negative recip-

rocal behavior plays an important role in naturally occurring employment

relations. In contrast, we �nd no evidence for positive reciprocal reactions

to an equivalent pay raise. Together our results highlight a strongly asym-

metric reaction of work morale to positive and negative deviations from the

reference wage.

Our �eld experiment makes several contributions to the existing liter-
2By reciprocity we refer to the behavioral phenomenon of people responding towards

(un)kind treatment likewise, even in the absence of reputational concerns. Economic
theories formalize reciprocal behavior by incorporating the distribution of outcomes, the
perceived kindness of intentions, or simply emotional states as arguments into individual
utility function (see Charness and Rabin (2002), Falk and Fischbacher (2006), Rabin
(1993), Dufwenberg and Kirchsteiger (2004), or Cox et al. (2007)).

3The second treatment is similar to Gneezy and List (2006), where workers had to
catalogue books and wages were increased from 12 to 20 US Dollars.
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ature. First, an impressive amount of laboratory evidence suggests that

reciprocal behavior has important implications in experimental labor mar-

kets (e.g. see Fehr et al. (1993, 1997, 2007), Abeler et al. (forthcoming),

Charness (2004) or Hannan et al. (2002)). However, laboratory experiments

are generally characterized by a high level of experimenter scrutiny, which

creates potential demand e�ects (see Zizzo (forthcoming)). Moreover, lab

experiments generally do not involve the exertion of actual e�ort but sim-

ply consist of monetary transfers. The extent to which these results can be

generalized to naturally occurring markets is thus not clear (see DellaVigna

(2009), Falk and Heckmann (2009) or Levitt and List (2007)). We were able

to observe subjects in a more natural � yet still controlled � working en-

vironment, because they performed a typical student helper's task and did

not know that they were part of an experiment. Apart from the issue of

generalizability, many of the existing experimental paradigms do not disen-

tangle positive from negative reciprocal behavior. In the standard laboratory

gift-exchange game (Fehr et al. (1993)), for example, a positive correlation

between wages and e�ort could be driven by positive reciprocity towards high

wages as well as retaliation for low wages.4

Second, to the best of our knowledge, this is the �rst study providing

controlled evidence for negative reciprocal behavior in a natural labor mar-

ket situation.5 The few existing �eld experiments focus on the economic
4See O�erman (2002), Engelmann and Ortmann (2009) for alternative lab experimental

paradigms that allow a distinction between positive and negative reciprocity.
5An earlier experiment reported by Pritchard et al. (1972) comes close to our design.

They found no signi�cant treatment e�ects with respect to performance. Their experi-
mental manipulation is arguably much weaker, however, because their subjects were only
made to believe that they were accidentally over- or underpaid; their actual wages remained
unchanged.
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consequences of positive reciprocity, and their conclusions still remain am-

biguous. Falk (2007), for example, shows that charitable donations increase

substantially with the size of gifts included in solicitation letters, rendering

gift giving pro�table. Gneezy and List (2006), on the other hand, �nd that an

increase in hourly wages has only a transient e�ect, which ultimately did not

pay o� for the employer. Other �eld experiments typically found only weak

or moderate evidence for positive reciprocity (Hennig-Schmidt et al. (forth-

coming), Cohn et al. (2009), Bellemare and Shearer (2009) or Al-Ubaydli

et al. (2006)), with the exception of those studies analyzing non-monetary

gifts (Maréchal and Thöni (2010), Kube et al. (2009)). In addition to test-

ing for reciprocal reactions towards wage cuts, our design allows for a novel

direct comparison between the in�uence of wage cuts and pay raises within

the same framework, and highlights signi�cant asymmetries in the �eld.

Third, Bewley (1999)) conducted interviews with compensation execu-

tives, exploring the reasons why �rms are reluctant to cut wages or avoid

hiring underbidders during economic downturns (see also Blinder and Choi

(1990), Levine (1993), or Campbell and Kamlani (1997)). The general in-

sight from these interview studies is that the desire to maintain good work

morale seems to be a key rationale employers provide for their policies. This

line of research provides a valuable �rst indication on the role of work morale

in labor markets. However, this methodology also has drawbacks. Social

desirability e�ects are a well-known phenomenon in survey research; they

question the extent to which we can take answers from interviews at face

value (see Bertrand and Mullainathan (2001) or Krosnick (1999)). More im-

portant, while interviews provide some information with regard as to why
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�rms are reluctant to cut wages, ultimately they only re�ect beliefs and do

not measure the extent to which wages a�ect work morale.

Fourth, identifying the causal impact of wage cuts on work morale poses

serious di�culties in the �eld. Changes in compensation generally re�ect

�rms' choices and are therefore potentially endogenous due to unobservable

confounds (see Shearer (2003)). Consequently, there are only a few �eld

studies and they rely on non-experimental data (see Mas (2006), Krueger

and Mas (2004), and Lee and Rupp (2007)). These studies are embedded in

an ongoing relationship between workers and employers, making it impossi-

ble to fully separate work morale from reputational motives.6 There are at

least two alternative pecuniary reasons why workers provide less e�ort after

a wage cut in repeated interactions. First, workers could play a trigger strat-

egy and punish the �rm for cutting their wages by exerting lower e�ort (see

Howitt (2002)). Second, lower wages reduce future rents and dampen the dis-

ciplining e�ect of getting �red (see Shapiro and Stiglitz (1984) or MacLeod

and Malcomson (1989)). We took great care in making clear that we o�er a

one time job without any possibility of reemployment and can therefore rule

out reputational motives. Furthermore, while e�ort often manifests itself in

a multitude of dimensions, our simple data entry task allows us to measure

work performance very accurately. In contrast, Lee and Rupp (2007), for

example, have to rely on �ight delays as the single proxy for the e�ort air-

line pilots provide. Flight delays, however, can serve only as a very crude

proxy for e�ort and are strongly in�uenced by other forces beyond the pilots'
6Greenberg (1990) also uses quasi-experimental �rm data to analyze the e�ect of a

wage cut on employee theft. In addition to the fact that his experiment is not a one-shot
situation, his analysis is unfortunately only based on three independent observations.
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control.

The remainder of this paper is organized as follows: In the next section,

we describe the experimental design. In Sections 3 and 4, the experimental

results are presented and discussed. And �nally Section 5 concludes the

paper.

2 Experimental Design

In August 2006, the library of an economic chair at a German University had

to be catalogued. We took this opportunity to run a �eld experiment and

recruited workers from all over the campus with posters. The announcement

said that it was a one-time job opportunity for one day (six hours), and

that pay was projected to be e15 per hour.7 The projected wage of e15

served as an exogenously set reference wage for the workers. About 200

persons applied during the two month announcement phase. A research

assistant picked 30 persons out of the list of applicants. They were invited

via email and asked to con�rm the starting date, reminding them that the

job was projected to pay e15 per hour. Upon arrival, the subjects were

seated in front of a computer terminal and a table with a random selection

of books. Their task was to enter the book's author(s), title, publisher,

year of publication, and ISBN number into an electronic data base. This

data entry task is well suited for our experiment, as it allows for a precise

measurement of output and quality. Moreover, the task is relatively simple
7The announcement said �The hourly wage is projected to be e15,� (the exact German

wording was �Ihr Stundenlohn beträgt voraussichtlich e15�), in order to set expectations
without cheating.
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and can be done in isolation, allowing for more control than usually available

in other �eld settings.8 Participants were allowed to take a break whenever

necessary. A research assistant explained the task to them, strictly following

a �xed protocol. Then, subjects were told their actual hourly wage � which

depended on the treatment assignment � and started working.

We conducted three di�erent treatments. The hourly wage paid in our

benchmark treatment was e15 ( �Baseline�), e20 in �PayRaise� and e10 in

�PayCut�.9 Because the experiment was set up as a one-shot situation, our

manipulation represents a cut with respect to an exogenous wage expectation

� and not with respect to the past wage which serves as a reference point

in ongoing employment relations. We thus capture what is arguably a key

aspect of wage cuts, namely the induced disappointment and the break of a

trust relation between workers and the �rm (see Bewley (2002)). We opted

for a relatively neutral framing of wage changes and gave subjects no reason

why they were paid more or less than the projected e15.10 In our �rst wave of

experiments, we had 10 subjects each in the benchmark and in the wage cut

treatments, and 9 subjects in the pay raise treatment, because one subject

did not show up for work.

We invited three subjects per day � one in each treatment. In order

to avoid any treatment contaminations through social interaction, subjects
8Data entry tasks are thus frequently used in �eld experiments (see Gneezy and List

(2006), Kube et al. (2009), Kosfeld and Neckermann (2009) and Hennig-Schmidt et al.
(forthcoming) for some recent examples).

9e10 still exceed the hourly wages usually paid to a student helper at German uni-
versities, which is about e8. We paid slightly higher wages in order to avoid selection
problems arising from workers quitting due to higher outside options.

10None of the subjects actually asked for an explanation. The exact wording was, �We
pay you an hourly wage of e20 (e10). Your hourly wage is thus e20 (e10) instead of
e15�.
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showed up sequentially at di�erent times and were separated from each other,

in di�erent rooms at an online computer terminal. Furthermore, all subjects

interacted with the same research assistant, circumventing any confounding

experimenter e�ects.11 The computer application in which they entered the

details of the books recorded the exact time of each log, allowing us to re-

construct the number of books each person entered over time without having

to monitor work performance explicitly.12 After 6 hours of work, all subjects

completed a brief questionnaire. In order to observe their behavior in a nat-

ural environment, subjects were not told that they were taking part in an

experiment.

In October 2008, we increased our sample size and ran a second wave of

identical treatments. We have data from 68 workers in total: 25 in Baseline,

21 in PayCut and 22 in PayRaise.

3 Results

Randomization Check

Table 3 reports summary statistics and tests whether observable covariates

are balanced across treatments using Pearson's χ2 or Kruskal-Wallis tests.

With the exception of Room A, which was used less frequently in treatment

PayCut, we cannot reject the null hypothesis that observable worker char-

acteristics and the environmental conditions are balanced across treatments.
11The research assistant knew neither the purpose of the study nor the reason for the

di�ering wages.
12See Figure 2 in the Appendix for a screen shot.
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In summary, the randomization resulted in a fairly well balanced set of work-

ers and environmental conditions. We include room �xed e�ects as well as

starting-time �xed e�ects in our regression models.

Wages and Work Morale

Panel (a) in Figure 1 illustrates average worker productivity (measured by the

number of books logged) per 90 minute time interval, or quarter, for each of

the three di�erent treatments. Table 1 contains the average treatment e�ects

� i.e. the di�erence in average number of books logged � and the p-values

from the corresponding nonparametric Wilcoxon rank-sum tests for the null

hypothesis of equal output between treatments.

The results show a substantial di�erence in productivity between the

Baseline and PayCut treatments. This e�ect is highly signi�cant from both a

statistical and economical point of view (see columns three and four in Table

1). On average, output was 21 percent (or 47 books) lower in treatment

PayCut than in Baseline. Moreover, as can be inferred from Figure 1, the

productivity gap is stable over time. It remains large and signi�cant for all

four quarters.

On the other hand, the average treatment e�ect for the pay raise is slightly

negative (although insigni�cant: p = 0.247) during the �rst quarter. Inter-

estingly, the e�ect tends to become positive over the course of time, but does

not reach statistical signi�cance in any quarter (see column two of Table 1).

Overall, we �nd no evidence for positive reciprocal behavior. Average output

is virtually identical in the Baseline and PayRaise treatments, with 219.3
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Figure 1: Work Morale as a Function of Wages
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Notes: Panel (a) depicts the average number of books logged per quarter (90 minutes)
for the three treatments PayRaise, PayCut, and Baseline. The corresponding cumulative
distribution functions for total work performance are illustrated in Panel (b).

and 218.6 books, respectively.

The cumulative distribution functions in Panel (b) of Figure 1 show that

our results are not driven by one or two individual workers; instead they

re�ect a broad behavioral phenomenon. While the distribution functions for

PayRaise and Baseline are closely intertwined, the distribution function for

PayCut is clearly shifted towards lower performance. For example, while the

fraction of workers who logged 200 or fewer books is only around 40 percent

in the Baseline treatment, it amounts to 80 percent in the PayCut treatment.

The panel regression results in Table 2 are in line with the preceding

nonparametric analysis. Our benchmark regression model is speci�ed as

10



Table 1: Average Treatment E�ects by Time Intervals: # Books Logged

(1) (2) (3) (4)
Time interval PayRaise-Baseline p > |z| PayCut-Baseline p > |z|
Quarter I -4.9 0.247 -13.3 0.001
Quarter II 0.5 0.757 -12.2 0.012
Quarter III 0.1 0.991 -11.5 0.013
Quarter IV 3.7 0.508 -9.9 0.026
All quarters -0.7 0.991 -46.6 0.005
Observations N=46 N=47

Notes: Columns 1 and 3 report average treatment e�ects for the treatments PayRaise and
PayCut in comparison with Baseline by 90 minutes time intervals, or quarters. The outcome
variable is the number of books logged. Columns 2 and 4 report the corresponding p-values
from a nonparametric (two-sided) Wilcoxon rank-sum test for the null hypothesis of equal
output between treatments.

follows:

Yit = α+β1PRi+β2PCi+β3PRi∗Qit+β4PCi∗Qit+γQit+θi+ωi+εit, (1)

where Yit represents the number of books logged by worker i in quarter

t. Qit is a vector consisting of dummy variables indicating the corresponding

quarter and PCi and PRi, respectively, indicate whether a worker was in

the PayCut or PayRaise treatment. The Baseline treatment is omitted from

the model and serves as the reference category. We explore how treatment

e�ects evolve over time, and interact both treatment indicators with the

quarter dummy variables. Furthermore, vectors containing room (ωi) and

starting time (θi) �xed e�ects are included in our set of control variables. We

estimated our model using Ordinary Least Squares (OLS). Standard errors

are corrected for clustering, accounting for individual dependency of the error

term εit over time.
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The coe�cient estimate for PayCut is highly signi�cant and has the ex-

pected sign in the benchmark model (column 1), whereas the coe�cient for

PayRaise does not reach statistical signi�cance. Moreover, all of the PayCut

and Quarter interaction terms are relatively small and insigni�cant, high-

lighting temporal stability of the treatment e�ects during the observed time

span. On the other hand, the estimated PayRaise and Quarter interaction

terms indicate that the e�ect of the pay raise is signi�cantly higher after

quarter one. Positive reciprocal reactions hence tended to strengthen with

the elapse of time. A further interesting result - which is also clearly visible

in Figure 1 - is that the number of books logged per quarter increased sub-

stantially over time, which we interpret as a learning e�ect.

Robustness Checks

We performed several robustness checks. First, we control for socioeconomic

characteristics in column (2) of Table 2 by expanding the set of control vari-

ables with the workers' age, gender, and subject of studies. The results

remain unchanged. Second we include the hourly wage earned at the most

recent job prior to the experiment as a proxy for human capital.13 As demon-

strated in columns (3) and (4) of Table 2, controlling for previous wages does

not a�ect the key results.

Third, as an alternative to using OLS with clustered standard errors, we

estimated a random e�ects model with Generalized Least Squares. The main
13The information about previous wages is missing for 21 workers. These subjects are

therefore excluded from the sample when we control for previous wages (columns 3 to 5
of Table 2).
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results remained unchanged with respect to this alternative speci�cation.14

Fourth, in addition to the e�ect on the quantity of output, we also in-

vestigated the impact of our treatments on output quality. We measured

output quality by the ratio of faultless logs to the total number of books

entered (see Hennig-Schmidt et al. (forthcoming) for a similar approach).15

The average quality ratio amounts to 84.4 percent in treatment Baseline.

Interestingly, we �nd that quality is with 90.4 percent signi�cantly higher

in the PayCut treatment (Wilcoxon rank-sum test: p = 0.030), suggesting

that the lower typing speed resulted in fewer mistakes. Quality measured

87.7 percent in PayRaise, and was also slightly higher than in the Baseline

treatment. Nevertheless the di�erence does not reach statistical signi�cance

(p = 0.800). Overall we �nd evidence for a quantity-error trade-o�: The

number of errors is positively and signi�cantly correlated with the number

of books logged (Spearman's ρ = 0.531; p < 0.0001). We therefore use the

number of correct logs as a composite measure of work performance, taking

into account of both the quantity and the quality dimension of e�ort. The

results are displayed in column (5) of Table 2 and show that the coe�cient

estimate for PayCut remains large and statistically signi�cant. We also ex-

perimented with an alternative speci�cation using the total number of logs

as the dependent variable and the number of typing errors as an additional

control variable. The results are robust to this alternative speci�cation.
14The results are available upon request.
15Two research assistants searched for incorrectly entered ISBN numbers and spelling

mistakes in the book titles (using an automatic spell check program).
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Table 2: Panel Regressions

(1) (2) (3) (4) (5)
�������� total logs �������� correct

logs
PayRaise -3.833 -4.583 -0.217 -2.121 2.371

(3.378) (3.519) (3.451) (3.757) (3.568)
PayCut -14.097*** -15.826*** -16.270*** -16.551*** -11.485***

(3.463) (3.358) (4.303) (4.389) (3.974)
Quarter II 3.080* 3.080* 4.353** 4.353** 3.765**

(1.562) (1.578) (1.860) (1.888) (1.727)
Quarter III 3.360* 3.360* 5.235*** 5.235*** 4.471**

(1.736) (1.753) (1.722) (1.748) (1.832)
Quarter IV 5.440** 5.440** 5.765 5.765 6.176**

(2.650) (2.676) (3.677) (3.733) (2.950)
PayRaise∗Quarter II 5.444*** 5.444*** 4.118* 4.118* 4.412*

(1.971) (1.991) (2.364) (2.401) (2.224)
PayRaise∗Quarter III 5.021** 5.021** 3.824 3.824 4.706*

(2.356) (2.380) (2.507) (2.546) (2.621)
PayRaise∗Quarter IV 8.655** 8.655** 8.706* 8.706* 5.176

(3.326) (3.359) (4.438) (4.506) (3.617)
PayCut∗Quarter II 1.147 1.147 -0.891 -0.891 -1.380

(2.039) (2.060) (2.310) (2.345) (2.258)
PayCut∗Quarter III 1.867 1.867 0.534 0.534 -0.009

(2.411) (2.436) (2.978) (3.024) (2.715)
PayCut∗Quarter IV 3.424 3.424 3.389 3.389 1.131

(3.074) (3.105) (4.160) (4.224) (3.397)
Constant 58.529*** 80.643*** 65.912*** 77.181*** 60.446***

(3.384) (9.829) (6.980) (11.211) (10.091)
Controls:
Socioeconomic? NO YES NO YES YES
Previous wage? NO NO YES YES YES
Room FE? YES YES YES YES YES
Starting time FE? YES YES YES YES YES
Obs. 272 272 188 188 188

Notes: This table reports OLS coe�cient estimates (standard errors adjusted for clustering
are reported in parentheses). The dependent variable is the number of books logged per
quarter, respectively the number of correctly logged books in column (5). The treatment
dummies PayCut and PayRaise are interacted with the quarter dummies II to IV. De�nitions
and summary statistics for the additional control variables are reported in Tables 4 and 3.
Due to item non-response the sample size is lower in columns (3) to (5) where we control
for previously earned hourly wages. Signi�cance levels are denoted as follows: * p<0.1, **
p<0.05, *** p<0.01.
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4 Discussion

The results show a striking asymmetry between the e�ect of wage cuts and

pay raises. We discuss two potential explanations for this �nding. The �rst

explanation concerns the parameterization of the experiment. Because we

intended to leave room for wage cuts, our baseline wage is with e15 already

quite generous. Our subjects earned on average a bit more than e10.5 (see

Table 3) in previous employment relations. If there is only a positive correla-

tion between e�ort and wages when wages are below what workers perceive

as fair wage, our design would favor �nding treatment e�ects for wage cuts.16

A recent �eld experiment conducted by Cohn et al. (2009) provides evidence

supportive for this view. They �nd that only workers who felt dissatis�ed

with their baseline wage reciprocated after a pay raise. Kube et al. (2009)

conducted additional �eld experiments using the same paradigm as in the

present study, but a lower baseline wage. Their subjects were recruited for

e12, which is much closer to the e10.5 our subjects were accustomed to earn-

ing in the past. The implemented 20 percent wage increase, however, did not

result in any signi�cant productivity gains. Interestingly, the results show at

the same time that an equivalent non-monetary gift resulted in substantially

higher output, suggesting that there was still room for positive reciprocal

behavior.

Second, substantial experimental evidence demonstrates that losses loom

larger than gains of equal size (e.g. Kahneman et al. (1991, 1986), or Gächter

et al. (2007)). More generally, the psychological literature suggests that
16Akerlof and Yellen (1990) for example assume such a discontinuity in their �Fair E�ort-

Wage Hypothesis�.
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negative or bad events have greater in�uence than do good ones in a great

variety of contexts (see Rozin and Royzman (2001)). Baumeister et al. (2001)

conclude in their extensive literature survey that the predominance of �bad

over good� may be considered as a �general principle or law of psychological

phenomena (p. 323)�. This negativity bias manifests itself, for example, in

higher physiological arousal or attention to negative events. In the context

of our experiment, this would imply that wage cuts get more attention and

are evaluated more negatively than a corresponding wage gift is appreciated

5 Concluding Remarks

Maintaining high work morale is of paramount importance for �rms when-

ever workers' e�ort is not fully contractible. A longstanding explanation for

downward wage rigidity presumes that wage cuts damage work morale (see

Slichter (1920, 1929), Solow (1979) or Akerlof (1982)). However, correspond-

ing evidence from the �eld is scarce because compensation schemes usually do

not vary exogenously but re�ect �rms' decisions (see Shearer (2003)). Apart

from these identi�cation problems, ongoing relations between workers and

�rms make it hard to disentangle work morale from alternative pecuniary or

reputational motives in the �eld.

This study �lls this gap and provides clear-cut evidence on the impact

of wage cuts on work morale using a labor market �eld experiment. In ad-

dition, the paper provides a novel direct comparison between the impact of

wage cuts and corresponding wage increases within the same framework. In

summary, our results show that wage cuts have a severe impact on produc-

16



tivity. Moreover, this negative e�ect remains large and signi�cant over the

course of the entire working period. While these results are supportive for

the notion that wage cuts damage work morale, we �nd no evidence that

pay raises foster work morale. An equivalent pay raise resulted in virtually

no change in productivity levels. Together, our results provide new evidence

stressing the importance of work morale and highlight a strongly asymmetric

performance response to wage variations.
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6 Appendix

Figure 2: Screenshot: Computer Application
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