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I. Introduction

Finding the right compensation scheme for a firm’s workers is an intricate
challenge for management. In the early stages of a firm’s operations, manage-
ment lacks precise knowledge about howworkers will react to fixed and var-
iable wage components and how those reactions translate into profit.1 Over
time, management gains this knowledge and may be tempted to adjust the
compensation scheme, to save on the costs of motivating and attracting pro-
ductive workers. But adjustments, meant to reduce workers’ rents, can be
costly.Workersmay consider such changes unfair (Akerlof 1980;Kahneman,
Knetsch, and Thaler 1986; Akerlof andYellen 1988, 1990) and react by shirk-
ing or leaving. Truman Bewley (1998, 475–76) summarized the belief about
the potentially drastic consequences of pay changes as follows: “Afirmwould
lose more money from the adverse effects of cutting pay than it would gain
from lower wages and salaries. What restrained employers from cutting pay
was the belief that doing so hurts morale and increases labor turnover.”2

Despite the general agreement among economists that pay cuts can be pro-
hibitively costly, firms do change their compensation schemes, but the real-
world evidence on the effects is scarce. We investigate a unique setting that
allows evaluationof the long-term effects of a pay change inwhichfixedwages
were increased but bonuses decreased, thus resulting in a quasi experiment
that reduced pay for the high performers and slightly increased it for the low
performers, with an overall negative effect on pay. Workers’ output in the
affected divisions decreased by around 30%, and attrition increased.We doc-
ument that effort decreased by the same order of magnitude as did absentee-
ism. Observing the effects over a period of more than 3 years, we show long-
termnegative reciprocity of those affected butfindnonegative selection effects
of new hires.
The setting is as follows.Management of a global personnel search company

decided to change the pay of some of its workers (in what follows, “consul-
tants”) in Germany. The company was operating under a number of differ-
ent brand names; the respective divisions had initially operated in different
markets (information technology [IT] specialists, accounting and finance,
human resources [HR], engineering) and different sectors (e.g., banking,
pharmaceutics), but increasingly their activities were converging. For these
historical reasons, consultants’ pay schemes had differed across divisions;
more precisely, there was one group of divisions (groupA, later also labeled
the treatment group) with lower fixed pay and higher bonuses (on average)

1 As modeled by the literature on specific knowledge ( Jensen andMeckling 1992;
Raith 2008).

2 Campbell and Kamlani (1997) provide an overview of the theoretical literature,
and Bewley (2007) provides an overview of the empirical work related to wage
rigidity.
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than the other divisions (group B, the control group).3Management decided
to standardize compensation by adjusting the pay schemes of consultants in
group A to match those for group B. Hence, the workers in the treatment
group experienced a cut in bonuses and an increase in fixed wages, while
compensation in the control divisions did not change. At a given effort
and output, the change would result in a pay cut for the better-performing
workers while the lower-performing workers would enjoy a pay increase,
but the net effect over all workers would be negative.
Thefirm’s case creates a quasi experiment to estimate the effects of a pay cut

onworker effort and output. First, the change came as a surprise. The decision
came from global topmanagement and was not influenced bymanagement in
Germany. Also, it was announced only shortly before the pay change took
effect. Second,we show that the trends of both treatment and control divisions
were parallel before management’s decision. Third, workers do not interact
across divisions, minimizing the risk of spillovers. Fourth, workers were ac-
customed to volatile income streams. Fifth, they operated in an individualistic
organizational culture in which we do not find evidence for spillovers. Thus,
we believe that the experiment is not an extreme case and that the findings are
likely to be lower- rather than upper-bound estimates for the effect of a pay
cut on the behavior of workers.
We observe all offices in Germany before and after October 2009—when

the compensation structurewas harmonized across divisions—and over a pe-
riod of almost 4 years, whichmakes this paper unique, not only for the study
of pay cuts but also to gain insights into the long-run nature of negative rec-
iprocity. The adjustment caused a permanent reduction in pay for the more
productive employees but an increase for some of the less productive ones.
We find strong negative effects in employees’ output—in the realm of 30%

andmore. The pay change also resulted in increased turnover ofmore produc-
tive employees and in more absenteeism. Furthermore, because the manage-
ment information system (MIS) registered employees’ activities, we can doc-
ument the precise mechanisms of the output fall: the affected employees
reduced effort along different dimensions of their activities, such as client
meetings, vacancies, and candidates identified. We find no evidence that the
performance of the historically less productive consultants increased.
These results are robust. There are sectoral differences between the two

groups, but looking at IT specialists—the sector of the firm’s activities that
is most important for both treatment and control divisions—we find that dif-
ferences disappear. Restricting the regressions to consultants who are active in
hiring in IT-related fields, we observe similar regression results, providing an
additional argument that our setting provides a useful quasi experiment.While
the empirical strategy we use (discussed below) is robust to pretreatment

3 In sec. II (in particular, fig. 1), we present the differences between the pay
schemes of the two different groups of divisions.
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differences that are not related to dynamics in outcome variables, we control
for both pretreatment trends and sector-time fixed effects in our regressions.
Our results support arguments about the negative effects of a pay change

in the literature (discussed below), but it also uncovers a surprise: wefind no
evidence that new entrants, after the pay change, are less productive than
workers they replace.Hence, entrants are unaffected by potential long-term
cultural effects of any mistrust that the pay change engendered. It also ap-
pears that the initial high bonuses were not necessary to attract high-quality
workers; that is, we find no evidence for sorting of workers (Lazear 2000;
Lazear and Shaw 2007). Indeed, we know that management’s belief about
the difference in the reward schemes contributing little to sorting of work-
ers was an important factor in the decision to adjust the pay of the treated
division (although the pay change was framed in a different way; see the
next section). The absence of sorting effects can be explained by the fact that
most hires had no experience in the job. Hence, theymay have had little pri-
vate information about their potential productivity.
There is overwhelming evidence that the introduction of well-designed

pay-for-performance schemes increasesfirmprofitability andworkers’wages,
but it also increases inequality between them (Prendergast 1999; Lemieux,
MacLeod, and Parent 2009). Our paper, however, investigates how workers
react to a reduction in the intensity of pay for performance.Whatwefind in a
real firm over a long horizon squares with a large literature in laboratory set-
tings and short-term field experiments indicating that negative reciprocity
tends to produce stronger reactions than positive reciprocity; some of these
experiments are also looking at pay cuts andfind adverse effects along a num-
ber of dimensions.4 These papers have contributed much to understanding
howworkers react to a firm’s activities that are perceived as unfair or unkind.
We establish that these effects are large and that negative reciprocity in orga-
nizations is likely to be long lived. We observe people over a span of almost
4 years, and only after employees who experienced the pay change have left
does the negative effect on output vanish. Our work thus fills a knowledge
gap about the real-world effects of reciprocity in the workplace.
A number of different concepts of fairness could, in principle, play a role in

explaining the reactions to a pay change. For instance, people may have fair-
ness concerns relative to how others are treated, and they may feel better or
worse if colleagues’ wages are cut. The reference that seems to matter most
in our case is, however, how one was treated in the past or what one believes
one tobe entitled to. This is reminiscent of studies showing that references and
expectations about compensationmatter for workers’willingness to act in the
interest of their organization (Greenberg 1990; Mas 2006; Montizaan et al.

4 Camerer and Weber (2013) review the earlier literature, mostly in labs. Recent
lab-in-the-field experiments include Kube, Maréchal, and Puppe (2013), Cohn et al.
(2014), Heinz et al. (2020).
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2016). It should also be noted that the setting is quite similar to a relational
contract (Gibbons and Roberts 2013) in which a principal may decide not
to pay a promised bonus or renegotiate the contract and in which workers
may carry out punishments off the equilibrium path. While this is consistent
with the substantial reactions we document, we find no evidence that workers
who do not lose because of the pay change carry out a punishment by reduc-
ing their performance, which is a theoretical possibility in relational contract-
ing. We argue that this is due to the individualistic culture of the firm and,
again, is indicative of fairness concerns about one’s own treatment andnot that
of others.
Among the advantages of our setting are that the pay changewas initiated by

a headquarters from outside the country and individual panel data are observ-
able on amonthly basis over several years.We observe the development of the
effects on individuals and can disentangle posttreatment changes related to a
decrease in productivity and those related to workforce changes, such as an in-
crease in turnover and adverse selection.We are also in the unique situation that
because output and employee activities are recorded, we have not only unam-
biguous individual profit but also effort measures for each employee. This per-
sonnel searchfirmalsoprovides aperfect setting for aquasi-experimental study
because employees work on their own and do comparable jobs. There are no
risks of spillovers because employees do not interact across divisions.
Our results contrast with and complement two quasi-experimental papers

onpay cuts in real organizations in different settings andwith a different focus.
Sandvik et al. (2021) find similar effects on attrition, no effort effects, and no
evidence of a behavioral channel. These differences are likely to stem from the
different contexts. In our setting, employees are given substantial discretion
about their effort choices and have an average tenure of 18 months and career
concerns,5 while in call centers there is more control over employees’ work
and their horizons are shorter.Coviello,Deserranno, andPersico (2022) focus
on exit or voice in Hirschmann’s (1970) sense and find that some workers de-
liberately harm the firm after the pay cut (even if it harms them as well).6

We also investigate whether the reduction in performance is a rational reac-
tion to aflatter compensation curve, in a way reminiscent of Lazear (2000) but

5 Note that the presence of the MIS, in which activities and efforts are registered,
does not mean that workers efforts are controlled. Ultimately, employees in our
firm were retained and rewarded conditional on output, not input. Information
about their activities was mainly used for training and feedback.

6 We are aware of two nonexperimental papers: Greenberg (1990) looks at em-
ployee theft as a response to pay changes, and Lee and Rupp (2007) interpret delays
of planes as pilots’ reactions to pay cuts (but do not find much evidence of negative
reactions). Although it does not examine a pay cut, the work of Mas (2006) is also
related: he explores reactions to the outcomes of wage negotiations that do not meet
police officers’ reference points. Finally, Montizaan et al. (2016) look at the behav-
ioral responses of workers on changes in pension rights.
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with a different sign.A difference-in-differences regression excluding the con-
sultants who experienced the pay cut yields insignificant results, making this
explanation very unlikely. Jayaraman, Ray, and De Véricourt (2016) find that
a pay raise is met by an initial reaction by employees that could be interpreted
as reciprocity, but after a few months the workers’ effort seems to be in line
with a standard incentive model. We respond to their conclusion that more
long-term studies are needed to investigate long-term reciprocity.
Despite the persistence of negative reciprocity that we document, it is not

clear whether the pay change was, on balance, profitable. There is a large
short-term loss, due to lower revenue on account of the pay change (in the
realm of 24 months), but there is a long-term gain, because the firm hires
equally productive workers at lower cost. A back-of-the-envelope calcula-
tion, however, suggests that the horizonwould need to bemore than 10 years
for the pay change to be profitable, even at very optimistic assumptions about
interest rates, firm reputation, and firm growth.7

We finally think that our paper provides in-depth evidence for one of the
most important assumptions in many macro models, namely, downward
wage rigidity. Going back to Kahn (1997), most of the literature (recently re-
viewed inFaia andPezone 2019) has analyzed the institutional roots of down-
ward rigidity. Inmany countries, though, white-collar workers do not enjoy
as much protection as blue-collar workers do, so their pay—in particular the
variable parts—can be adjusted downward. The workers we study are not
unionized, and they are used to income volatility. Their fixed wage is even
increased by the pay change, yet the effects we find are very large.
Our study complements a number of recent macro papers documenting

wage cuts mainly in the context to macroeconomic downturns (Barattieri,
Basu, and Gottschalk 2014; Sigurdsson and Sigurdardottir 2016; Grigsby,
Hurst, and Yildirmaz 2021). These and other studies offer convincing empir-
ical evidence on a large-scale level, but ours has the advantage of identifying
causally the destructive effects of wage cuts on productivity, which we can
measure precisely and over a long period of time. We believe that the person-
nel economics approach in our paper thus helps fill a gap in the literature and
strongly supports assumptions of the macro literature, additionally because it
looks at pay cuts through bonuses, which, for legal reasons, are easier to adjust
downward.

II. The Firm, the Work, and the Workers

Our study firm is a personnel search firm. It operates in many countries
and focuses on middle management and specialist vacancies in different in-
dustries. After entering Germany, the firm grew rapidly, opening around

7 Moreover, there are important factors that we cannot price, such as (i) negative
effects on the talent pool for team leaders and management positions and (ii) poten-
tial reputational losses for the firm.
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18 offices in the biggest German cities; in each office, all workers belong to
the same division. In total, there are four main divisions. Even though the
divisions belong to the same parent company, offices aremanaged separately.
Company headquarters is located outside Germany and supervises the Ger-
man divisions; during the time of the pay change, it also maintained a few
common support services for offices all over Europe.
Table 1 presents an overview of the firm’s German operations, covering

the entire span of the observation period fromDecember 2008 to September
2012. The average division includes 58 employees in nonmanagement posi-
tions, who wewill frequently refer to as “consultants”; the average office in-
cludes 25 consultants. We do not consider support staff and managers be-
cause they were not affected by the change and we have no performance
data on them.
Consultants work individually with firms (the “clients”) and job candi-

dates to fill vacancies with matching workers. Upon successfully matching
a candidate and a job, around 20%–30% of the annual income of the new
jobholder is paid by the client to the consulting firm. The firmmeasures this
as the “revenue” of an individual consultant and rewards the consultant ac-
cordingly (details in sec. III). We also use the number of deals (placements)
made as an additional output measure. Within the divisions, some consul-
tants fill permanent placements, and some place freelancers into projects
(temporary placements). Around 68% of the consultants deal with perma-
nent placements, and 32% with freelancers. While all of this has conse-
quences for revenues, it is irrelevant for the purpose of this paper because
the pay change affects the groups in similar ways and we can carry out fixed
effects regressions. Consultants work for one division only, and there is no
movement between the divisions at the consultant level.
Because the firm promotes only from within, consultants are normally

hired after completion of their bachelor’s degree, andmost have no experience

Table 1
Overview: Consultants and Pay

Mean SD

Number of consultants per division 57.6 27.72
Number of consultants per office 25.41 14.52
Tenure in months 17.79 10.80
Percentage fixed pay per consultants .63 .03
Male (percentage) .53 .5
Year of birth 1980.48 13.65
German (percentage) .85 .35
College degree (percentage) .96 .20

NOTE.—This sample includes 572 employees (junior consultants, consul-
tants, senior consultants) and covers a period of 46 months. For accounting rea-
sons, a “month” can vary between 4 and 5 weeks. The unit of observation is an
employee-month. “Tenure” shows the tenure in the last observed month in the
sample. The full sample contains 8,936 employee-month observations.
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in the job. Consultants’ jobs are similar across the divisions, varying only by
industry and regions. The divisionswere set up to operate in differentmarkets
(e.g., pharmaceutical and medical companies vs. financial sector companies)
and to specialize in different types of human resources (say, IT vs. HR). In-
creasingly, however, they began to operate in overlapping markets, although
in separate offices and cities andwith different brand names. This type of con-
vergence in the job consultants carry out played a role in the decision of the
firm’s topmanagement to standardize the compensation scheme across differ-
ent divisions.
Management positions differ; they involve staffing, planning, training, and

supervision of consultants. Typically, offices are supervised by regional man-
agers. Within the offices, each team is supervised by a team manager who
coaches the individual consultants by setting targets for output and activities.
Promotion to amanagement position occurs after 30months, on average; fur-
ther career advances to positions of regional manager or in various support
functions are possible. Consultants who leave the firmmostly stay in the per-
sonnel search business or related sales jobs. Average tenure is 18 months.
Output depends on the individual consultant’s effort tofill a vacancy but is

also determined by seasonal, sectoral, and regional variation. Effort entails
different activities: meetings with clients as well as identifying new vacancies
and new candidates. These activities are meticulously measured through an
MIS. Consultants’ output is recorded electronically through the MIS intro-
duced to all German offices at the end of 2008. Since activities and output
are regularly checked by the managers and the billing department, there are
few measurement errors. Records are visible for the managers of each divi-
sion. Consultants get to know their colleagues’ performance in the same di-
vision because performance scores show the relative performance of employ-
ees within the division. Additionally, a score shows the relative performance
of one’s own office compared with the ones of other offices of the same di-
vision in Germany, Europe, and worldwide. Records of other divisions’ em-
ployees are usually not visible except by upper management. In line with this
highly transparent working environment and a competitive corporate cul-
ture, all offices are open spaced, similar to the workspace of financial traders.

III. Compensation and the Change in the Compensation Scheme

Consultants’ pay consists of a fixed and a variable component, the latter
representing, on average, one-third of total monthly compensation (as can
be seen in table 1). Fixed pay on the nonmanagement level is, on average,
around 2,500 euros per month. Consultants receive a commission condi-
tioned on the pay the firm receives from clients, which we will refer to as
“revenue.” The precise computation of this commission is somewhat intri-
cate, as it depends on the wage of the candidate the client hired, the timing of
employment contracts between clients and candidates, and the distinction
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between permanent and freelance positions. On average, around 10%of the
revenue that accrues to the firm is directly paid to the responsible consul-
tant, but the commission scheme is convex.
The firm’s revenue from a deal depends on the hired candidates’ annual

wage and accrues 1 month after the new hire begins to work for the client.
Consequently, if a consultant has placed more than one candidate and both
happen to start working in the same month and given the convex nature of
the commission, the consultant’s commission is higher than if the starting
date of the new hires were distributed evenly across a number of months.
While a consultant’s effort affects the number of candidates placed, they
have little influence on start dates because they are not involved in the ne-
gotiations. The distinction between permanent and freelance contracts is
also payoff relevant: while permanent contracts involve one payment only,
freelance contracts involve a stream of monthly commissions over the du-
ration of the freelancer/client relationship. Finally, there is a quarterly bo-
nus, but it is paid out only to top performers and only very rarely (only
1.7% of the commission payments are quarterly bonuses).
Before the pay change inOctober 2009, divisions differed in their compen-

sation structure, mostly for historical reasons, and, as pointed out before, the
target groups/clients differed initially. Figure 1 compares the initial reward
scheme of group A (the treatment group) with that of group B (the control
group). Both groups include two divisions. Importantly, consultants in the
control group saw no change, while those in the treatment group previously
had slightly lower fixed wages but higher commission rates, with a notable
jump at around 25,000 euros and higher pay beyond that number. The treat-
ment adjusted their pay to that of group B. At a monthly revenue of zero
euros, consultants in the control group would earn, on average, 118.5 euros
more than consultants in the treatment group, while for higher monthly rev-
enues, consultants in the treatment group would earn more (e.g., the pay dif-
ference for a monthly revenue of 55,000 euros is around 1,250 euros).
OnOctober 1, 2009, the compensation scheme of the treatment groupwas

adjusted to match the one of the control group. The pay change was first an-
nounced in August 2009 and became effective on October 1. As a conse-
quence, the average expected pay of consultants in the treatment group—
keeping revenue before and after the pay change constant—decreased by
3.5%. Infigure 2,weprovide the distributions of revenue (individualmonthly
performance) and pay in treatment and control groups before and after the
pay change. One may expect a number of effects because of the pay change,
most prominently, bunching in the treatment group around 25,000 euros of
revenue before the pay change and more dispersion in worker output after
the treatment around that mark. However, the data do not support bunching
around 25,000 euros. Instead, it looks like there are more observations with
zero revenue and less with high revenues in the treatment group after the pay
change.
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In an internal memo, top management communicated as the main reason
for the change a strategic reorientation of the firm’s operations and the need
to harmonize HR policies across the four divisions: “The current compen-
sation scheme focuses too much on short-term goals, rather than long-term
career opportunities. . . . The new scheme puts all divisions in line with each
other, making recruitment and mobility (between divisions) more effective.”
Meetings were held in each office of the affected divisions, and employees

thus learned the change could lead to a pay cut for consultants. However,
career perspectives in the restructured firm and across divisions were also
highlighted. Consultants in the treatment group were asked to sign amend-
ments to their contracts. This created much discussion and frustration about
the company (but not about otherworkers), in particular, among the top per-
formers who felt deprived of the rewards for high performance. However,
according to what we have learned, all consultants signed the new contracts.
It may be surprising that nobody resisted the demand for the contract change

FIG. 1.—Compensation schemes for treatment and control groups before the
pay change. This figure shows how performance (monthly generated revenue) re-
lates to monthly pay for a consultant in the treatment and control groups before the
pay change. Looking at a monthly revenue of zero euros, consultants in the control
group would earn 118.5 euros more than consultants in the treatment group, while
for higher monthly revenues, consultants in the treatment group would earn more
(e.g., the pay difference for a monthly revenue of 55,000 euros is around 1,250 euros).
The vertical line marks the threshold of 25,000 euros, beyond which the pay is higher
in the treatment group compared with the control group before the pay change. After
the pay change, the treatment group’s pay scheme is identical to the control group’s.
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because the pay stipulations were an explicit component of the initial con-
tract. However, consultants may have expected adverse consequences from
not signing and hence shied away from challenging the change in the firm
or in court. Put differently, in a way similar to a relational contract, a prom-
ised bonuswas renegotiated pointing to the incompleteness of the initial con-
tract. In theWilliamsonian sense, the source of this incompleteness would lie
in incomplete enforcement. We cannot distinguish whether frustration was
mainly triggered by this change in the rules of the game or the feeling of being
deprived of a reward the consultants felt they had earned. Suffice it to say, the
attempt of top management to highlight better promotion opportunities did
little to mitigate this frustration, according to the anecdotal knowledge we
have.
Consultants’ expectations about their likely pay decrease would have de-

pended on their expectations about future revenues, given their own perfor-
mance records. Indeed, interviews in the firm revealed that when the new
compensation scheme was announced, consultants in the treatment group
calculated the pay change, depending on their past revenue. When we do
the same, it becomes clear that roughly half of the consultants rationally ex-
pected cuts in pay,while the other half, because of the increase infixedwages,
would have stood to benefit. The largest effect, when holding constant the
performance at the level prior to the pay change, would have been 5.4%
for the most senior consultant level. Table 2 provides the expected pay
changebypretreatment performance in the treatment group,which, byquintile,

FIG. 2.—Dispersion of output before and after pay change, control versus treat-
ment group. This figure plots the frequencies of monthly generated revenue before
and after the pay change in steps of 5,000 euros.
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covers a range from plus 115 euros for the lowest quintile to2300 euros for
the highest quintile. While this does not seem dramatic, it turned out that be-
cause of the effort and output reduction we document below, consultants in
the treatment group experienced a wage decrease of 19%, on average.

IV. Data and Research Design

Figure 3 depicts the structure of our data. In total, the data cover 572 con-
sultants and 8,936 person/month observations. Our results are derived
from (i) regressions using data on all employees and (ii) fixed effects regres-
sions of the 128 employees who entered the firm before the pay change,
dropped out of the sample after the pay change, andwere working for either
the treated divisions or the control division. In the graphic, this is represented
by the arrow in the middle of the upper panel, while the arrow in the lower
panel represents the 77 treated individuals. Consequently, there are 51 non-
treated individuals.
Table 1 presents an overview of the personal characteristics of the con-

sultants in treatment and control divisions and their locations. Table 3 pre-
sents statistics on the activities of the consultants as recorded by the firm’s
MIS. It is a unique feature of the data that the MIS provides details about
consultants’ output in terms of number of placements and total revenue
as well as activities on the job. When collapsing the data on the consultant
level, statistically significant differences exist concerning placements and
revenue and concerning “candidates found.” In all categories, the treatment
group exhibits larger numbers. There are sectoral differences between the
two groups (which we will control for in the regressions). Looking at the
largest sector of the firm’s activities, IT, we find that except for candidates
found, the differences disappear.While the empirical strategyweuse (discussed
below) is robust to pretreatment differences that are not related to dynamics

Table 2
Expected Pay Difference Between Old and New Pay
Scheme by Quintile of Pretreatment Performance
(Consultant Monthly Averages)

Quintile Mean Difference

1 2300.58
2 294.45
3 238.36
4 15.25
5 115.09

NOTE.—This table shows the average difference in pay between the
old and the new pay scheme within the treatment group based on pre-
treatment performance. This sample only includes observations of con-
sultants in the treatment group before the pay change. The rank (in quin-
tiles) refers to the generated output (contract extensions for freelancers
included) within the treatment group of the time period before the pay
change. The first quintile represents the consultants with the highest
performance.
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in outcome variables, we will later control for both pretreatment trends and
sector-time fixed effects. Parallel trends are discussed in the next section.
We use a standard difference-in-differences design; in the robustness sec-

tion, we also present an analysis that collapses the pre- and posttreatment
periods to avoid potential problems of serial correlation (Bertrand, Duflo,
and Mullainathan 2004). Our basic specification is

yijt 5 a 1 gj 1 lt 1 bDjt 1 dXijt 1 εijt: (1)

Here, gj is an indicator function that has a value of 1 for the treatment group,
lt is an indicator function for posttreatment period, and Djt is an indicator

FIG. 3.—Data structure.
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for the change in the compensation scheme (i.e., the interaction of the two
effects). To balance the pre- and posttreatment periods’ durations and re-
flect employees’ average tenure, we consider an event window of 20months
around the date of the pay change. Nevertheless, we also examine the entire
3-year posttreatment period to study the longer-term effects. Standard er-
rors are clustered at the individual level to control for serial correlation
problems (Bertrand, Duflo, and Mullainathan 2004).
We also run regressions with individual fixed effects, gi, and Dit repre-

sents the time-treatment effect on the individual level, as follows:

yijt 5 a 1 gi 1 lt 1 bDit 1 dXit 1 εit: (2)

Because this specification controls for all time-invariant person effects,
comparison of the two regressions allows us to illuminate composition ef-
fects in the treatment group that are triggered by the exit of treated individ-
uals and replacement by new recruits, similar to Lazear (2000).

V. Effects of the Pay Change on Revenue, Deals, and Retention

Figure 4 depicts the development of revenues and employee attrition over
the observation period (December 2008 to September 2012) for all workers

Table 3
Activities

Treatment Group Control Group Difference

Mean SD Mean SD Mean SE

Full Sample (December 2008–September 2009)

Placements .65 .48 .52 .41 .13 .07
Revenue 9,198.67 7,715.70 7,362.86 6,615.47 1,835.81 1,139.96
Vacancies found 4.30 2.61 4.00 3.84 .30 .50
Meetings scheduled 2.47 1.82 2.71 1.74 2.25 .28
Candidates found 7.25 5.30 4.01 4.55 3.24 .78
Absenteeism (days) 2.51 1.93 2.93 2.38 2.42 .34
Exit probability .05 .16 .07 .17 2.02 .03
Number of consultants 95 71

Sector: IT (December 2008–September 2009)

Placements .65 .40 .53 .41 .12 .08
Revenue 8,681.55 6,463.49 7,120.80 6,040.16 1,560.74 1,291.28
Vacancies found 3.92 2.49 3.83 3.24 .09 .61
Meetings scheduled 2.84 1.72 2.66 1.69 .18 .35
Candidates found 6.46 4.01 3.62 4.25 2.84 .86
Absenteeism (days) 2.63 1.44 2.93 2.09 2.30 .38
Exit probability .06 .17 .06 .12 .00 .03
Number of consultants 43 51

NOTE.—This sample includes employees (junior consultants, consultants, senior consultants) in the pre-
treatment months (December 2008–September 2009). The data are collapsed on the consultant level. Sample
IT includes only employees working in the IT sector.
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who entered the firm before the treatment and stayed at least until the mo-
ment of the pay change. Figure 5 does the same for the second outcome var-
iable, number of deals.
The first vertical line in figures 4 and 5 indicates the date of the announce-

ment of the pay change,while the second line indicates the date of its introduc-
tion. Pretreatment trends appear parallel in the control and treatment groups
for revenues. (For attrition, however, they are identical by definition, because
we look only at employees entering before and exiting after the pay change.)8

The revenue trends diverge after the treatment. They remain parallel because
of seasonal effects, but revenues are markedly higher in the control group
(while the opposite is true before the treatment). Figure 4B complements this
picture by showing that attrition was higher in the treatment than in the con-
trol group. When almost all employees of the two groups had left the firm or
were promoted to being managers, differences in revenues seem to disappear.
Looking at a figure 5, the same appears for number of deals. Figure 6 presents
control and treatment group outcomes including a 95% confidence interval.

FIG. 4.—A, Revenues. B, Retention. A depicts 5-month moving averages of
weekly generated revenue (without contract extensions) per month. Data cover
the period from December 2008 to September 2012. B shows retention within
the treatment and control groups. The vertical axis represents the proportion of em-
ployees who entered the firm before October 2009 and are still working as consul-
tants in the firm at different points of time.

8 Note, however, that in table 3, the exit probability (i.e., attrition of employees
in both groups) is also identical when all employees are considered, including the
ones leaving before the pay change.
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Tables A3 and A4 (tables A1–A5 are available online) also summarize the re-
sults from a standard event studywith a full set of mutually exclusive time cat-
egories interactedwith an indicator for treatment group.We find insignificant
coefficients on the prepolicy time categories.
Table 4 presents the results of the difference-in-differences regression

(specification 1), using data for a total of 282 employees who either entered
in a time window of 10 months before the treatment or 10 months after-
ward. We use these windows to have balanced pre- and posttreatment pe-
riods. We present the results for both revenue and deals (placements).9

Column 1 shows a strong effect of the after pay cut � treatment group
interaction effect of an average of 3,600 euros (the pretreatmentmonthly av-
erage revenue is around 9,000 euros). Column 4 presents the same regres-
sion for number of deals. Column 2 (5, for deals) shows the results when
tenure and tenure squared are introduced as control variables; while these
variables are important in explaining revenues (the R2 more than doubles),
the point estimate of the after pay cut� treatment group variable stays at the
same level. Adding separate trends for treatment and control groups also
does not change the main results (not reported here, available on request).
Because control and treatment groups are not fully balanced between sec-
tors of activities, we also control for year � quarter � sector fixed effects
(in cols. 3 and 6) that absorb the time-dependent influences of differentmar-
kets. The point estimate is somewhat reduced. The second set of regressions
uses deals as left-hand-side variables and produces similar results.
Table 5 presents fixed effects regressions on those employees who expe-

rienced the pay cut. Because consultants do not rotate over different offices

FIG. 5.—Deals. Lines show 5-month moving averages of weekly generated deals
(without contract extensions) per month. Further explanations are found in the fig-
ure 4 legend.

9 In table 6 we provide regression results for the entire data set, and in sec. VII we
present results by divisions, the level on which treatment occurs.
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or sectors of activities, using person fixed effects precludes the use of city
and sector fixed effects in table 5. Because we find results of the same order
of magnitude for both revenue and deals in both regressions, sorting effects
of the different bonus slopes do not seem to be important. There are two
potentially related reasons for this observation. First, most recruits have
no or very little experience in the job. Second, in another research project
with the same firm (Friebel et al. 2019), we found that fresh recruits from
another cohort entering the firm have very high levels of overconfidence.
The average recruit believes that he or she will outperform 85% of the re-
cruits in the same cohort. High confidence levels are negatively correlated
with performance, indicating that people have little information about their
productivity in the firm.
We now focus on the question of long-term consequences of the bonus

cut. Table 6 presents the results of regressions inwhichwe interact the treat-
ment with three dummies representing different time spans of 1 year each
after the treatment. Controlling for a battery of fixed effects, we find that
for revenue the treatment effect is negative over 2 years, while the effect
seemingly disappears in the third year. However, when looking only at con-
sultants who experienced the pay change (in cols. 2 and 4) we find that rev-
enues for the remaining consultants are lower than those for the entire sam-
ple. (There is no significant effect on number of deals in the second year.) We

FIG. 6.—Revenue estimates over time. This figure shows regression coefficients
and 95% confidence interval of time on 5-month moving averages of weekly gen-
erated revenues (without contract extensions) per month.
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interpret this as evidence for the effect at least being persistent over 2 years
after the treatment and would carefully argue that there is, even after 3 years,
a certain negative effect. Indeed, only a small number of individuals who ex-
perienced the treatment were still working as a consultant in the firm after
3 years (as depicted in figs. 3, 4).
Table 7 differentiates the regressions by “winners” and “losers” of the

pay change. Workers could, at the outset of the new pay system, compute
whether, at given historical performance, they would experience a pay cut.
We label these the losers of the pay change. When running the regressions
on output separately for these groups, it becomes clear that the negative ef-
fects are driven by those experiencing a pay cut, whilewe do not see any sign
of increased performance of those who received an increase.
Figure 7 plots the tenure profile of treatment and control group consul-

tants by pretreatment performance and shows that for the control group ten-
ure is higher for high performers, while this is not the case for the treatment
group. This motivated the regression whose results can be found in table 8,

Table 4
Difference-in-Differences Estimates of Employee Output

Revenue/1,000 per Month
per Employee

Deals per Month
per Employee

(1) (2) (3) (4) (5) (6)

After pay cut indicator 1.88 2.12* 2.36 .16 .17 .22
(1.29) (1.26) (2.99) (.13) (.12) (.38)

Treatment group indicator 1.96* .90 .68 .14 .04 .03
(1.15) (1.08) (1.14) (.11) (.11) (.12)

After pay cut � treatment
group 23.58*** 23.12*** 22.58** 2.35*** 2.31*** 2.26**

(1.24) (1.18) (1.28) (.12) (.11) (.13)
Tenure (months) 1.01*** 1.00*** .07*** .07***

(.10) (.10) (.01) (.01)
Tenure squared (months) 2.02*** 2.02*** 2.00*** 2.00***

(.00) (.00) (.00) (.00)
City, sector, and demographic
controls Yes Yes Yes Yes Yes Yes

Year � quarter fixed effects Yes Yes No Yes Yes No
Year � quarter � sector fixed
effects No No Yes No No Yes

N 3,019 3,019 3,019 3,019 3,019 3,019
R2 .03 .10 .11 .11 .19 .20

NOTE.—This sample includes 282 employees (junior consultants, consultants, senior consultants)
10months before and 10months after the implementation of the compensation change. All regressions include
controls for month lengths, training days, and whether the employee deals with freelancers or permanent
placements. “City” refers to the location of the office where a consultant is located, and “sector” refers to
the main sector of activity. Dependent variables are revenue/1,000 and placements per month per employee
(contract extensions for freelancers included). Standard errors in parentheses are clustered on the individual
level.
* p < .10.
** p < .05.
*** p < .01.
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in which the separation rate is the dependent variable. The interaction term
shows that the treated consultants are more likely to leave.
An interesting question is which type of consultant is driving this result.

Figure 7 plots the tenure profile by sales rank of consultants separately for
the treatment and control groups. The first percentile represents the con-
sultants with the highest performance. As expected, in the control group
tenure increases in performance. However, this is not the case in the treat-
ment group, indicating that the successful consultants are leaving from the
treated divisions. For illustrative purposes, the graph also provides a simple
linear fit of the observations in the two groups.

VI. Effect on Consultants’ Activities

It is a particular advantage of our data that the MIS records the most im-
portant activities of the consultants. These are job vacancies found, meetings
held, and candidates found. The system also recorded consultants’ days of
absence. Table 9 collects the results of a fixed effects regression on these
four direct measures of consultants’ behavior. The picture seems to be very
much consistent with the regressions in section V: treated consultants have
1.4 (32%) fewer vacancies found. They have 0.74 (30%) fewer meetings with
clients. They find two (27%) candidates fewer. And they roughly take
0.8 (32%)more days of absence.Notice that these effects are aroundone-third

Table 5
Difference-in-Differences Estimates of Output for Employees
Who Entered Before October 2009

Revenue/1,000 per Month
per Employee

Deals per Month
per Employee

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

After pay cut indicator 2.76** 1.08 .23* .00
(1.34) (1.43) (.13) (.12)

After pay cut � treatment group 23.69*** 23.59*** 2.30** 2.29**
(1.36) (1.36) (.13) (.13)

Tenure (months) 2.42** .30***
(1.04) (.11)

Tenure squared (months) 2.01*** 2.00
(.00) (.00)

Individual fixed effects Yes Yes Yes Yes
Year � quarter fixed effects Yes Yes Yes Yes
N 2,166 2,166 2,166 2,166
R2 .02 .03 .03 .04

NOTE.—This sample includes 128 employees (junior consultants, consultants, senior consultants) who
entered the firm before October 2009 in a window of 10 months before and 10 months after the implemen-
tation of the compensation change. All regressions include controls for month lengths and training days.
Dependent variables are revenue/1,000 and placements per month per employee (contract extensions for
freelancers included). Standard errors in parentheses clustered on individual level.
* p < .10.
** p < .05.
*** p < .01.
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for each of the activities,which is commensurate to the effects on revenues and
deals. We have run the same regressions on a 36-month window around the
event and find quite similar results (table A1).

VII. Further Results and Robustness

In table 10, we present a number of additional regressions. As an impor-
tant robustness check, in columns 1 and 5we collapse each consultant’s rev-
enue and number of deals into one pretreatment and one posttreatment ob-
servation to deal with serial correlation concerns, as recommended by
Bertrand, Duflo, and Mullainathan (2004). In columns 2 and 6, we exclude
the period between announcement and implementation of the pay change to
deal with the possibility that consultants may have reacted even before the
pay change affected their wage.

Table 6
Difference-in-Differences Estimates of Employee Output
(Development over 3 Years of Posttreatment Period)

Revenue/1,000 per
Month per Employee

Deals per Month
per Employee

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

Treatment group indicator .39 .02
(1.17) (.12)

Oct. 2009–Sept. 2010 � treatment group 22.93** 24.26*** 2.29** 2.38***
(1.35) (1.39) (.13) (.13)

Oct. 2010–Sept. 2011 � treatment group 22.91* 29.33*** 2.17 2.68***
(1.72) (2.56) (.16) (.23)

Oct. 2011–Sept. 2012 � treatment group 21.50 23.46 2.01 2.11
(1.61) (3.76) (.14) (.43)

Tenure (months) 1.07*** 2.49*** .08*** .31***
(.08) (.89) (.01) (.09)

Tenure squared (months) 2.02*** 2.01*** 2.00*** 2.00
(.00) (.00) (.00) (.00)

City, sector, and demographic controls Yes No Yes No
Year � quarter � sector fixed effects Yes No Yes No
Individual fixed effects No Yes No Yes
Year � quarter fixed effects No Yes No Yes
N 8,923 2,908 8,923 2,908
R2 .10 .05 .19 .06

NOTE.—The sample in rows 1 and 3 includes 569 employees (junior consultants, consultants, senior con-
sultants) 10 months before and 36 months after the implementation of the compensation change. All regres-
sions include controls for month lengths, training days, and whether the employee deals with freelancers or
permanent placements. “City” refers to the location of the office where a consultant is located, and “sector”
refers to the main sector of activity. The sample in rows 2 and 4 includes 128 employees (junior consultants,
consultants, senior consultants) who entered the firm before October 2009 in a window of 10 months be-
fore and 36 months after the implementation of the compensation change. All regressions include controls
for month lengths and training days. Dependent variables are revenue/1,000 and placements per month per
employee (contract extensions for freelancers included). Standard errors in parentheses are clustered on the
individual level.
* p < .10.
** p < .05.
*** p < .01.
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Columns 3 and 7 are particularly interesting for appreciating the validity
of the data on activities. Excluding the observations of consultants leaving
in the first 10 months after the pay change (i.e., until September 2010), we
find little changes in the effect of the treatment on performance. This indi-
cates that the effort response documented is not simply due to the fact that
consultants who anticipate their quitting reduce their activities. Moreover,
as shown in figure 6, it is in particular the most productive employees who
leave first. The results hence indicate that the treatment effect is not entirely
driven by the quitting behavior of the most productive employees.
Columns 4 and 8 are based on observations for consultants active in the IT

sector only, one of the biggest sectors of activity in the firm. The point esti-
mates are quite similar, lending support to our identification strategy: the
reactions we observe do not seem to be driven by sector specificities of the

Table 7
Difference-in-Differences Estimates: Winners versus Losers
of the Pay Change

Revenue/1,000 per Month
per Employee Deals per Month per Employee

Losers Winners Losers Winners

(1) (2) (3) (4) (5) (6) (7) (8)

After pay cut indicator 3.78** 1.84 1.40 .64 .29** .05 .12 2.04
(1.58) (1.56) (1.38) (1.50) (.14) (.13) (.12) (.14)

After pay cut �
treatment group 28.59*** 28.49*** .07 2.37 2.72*** 2.72*** .00 2.01

(1.43) (1.43) (1.53) (1.61) (.14) (.14) (.17) (.17)
Tenure (months) 2.64** 1.37 .30*** .22**

(1.04) (.96) (.11) (.10)
Tenure squared
(months) 2.01* 2.01* .00 .00

(.00) (.00) (.00) (.00)
Individual fixed
effects Yes Yes Yes Yes Yes Yes Yes Yes

Year � quarter fixed
effects Yes Yes Yes Yes Yes Yes Yes Yes

N 2,163 2,163 1,992 1,992 2,163 2,163 1,992 1,992
R2 .04 .05 .07 .07 .05 .06 .08 .08

NOTE.—This sample includes 128 employees (junior consultants, consultants, senior consultants) who
entered the firm before October 2009 in a window of 10 months before and 10 months after the implemen-
tation of the compensation change. The “loser” sample includes 94 consultants (51 consultants from the
control group and 43 consultants from the treatment group), while the “winner” sample includes 85 con-
sultants (51 consultants from the control group and 34 consultants from the treatment group). The loser
sample includes all consultants from the treatment group who given their pretreatment performance would
get less pay under the pay scheme implemented in October 2009. The winner sample includes all consul-
tants from the treatment group who given their pretreatment performance would get the same amount or
more pay under the pay scheme implemented in October 2009. All regressions include controls for month
lengths and training days. Dependent variables are revenue/1,000 and placements per month per employee
(contract extensions for freelancers included). Standard errors in parentheses clustered on individual level.
* p < .10.
** p < .05.
*** p < .01.
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client base or idiosyncratic shocks in sectors. Figure 8, the equivalent of fig-
ure 4 but for the IT sector only, provides additional support.
Finally, because treatment occurred on the divisional level, we have run

the regressions separately for the two treated divisions (table A2).While the
divisions are certainly not homogenous, the effect of the treatment in the
difference-in-differences specification used is of similar magnitude.

VIII. Mechanisms

A possible interpretation of our results goes as follows. When the firm de-
cides to reduce the bonus rate, consultants rationally adjust their behavior by
reducing their effort, which translates into lower output. The magnitudes we
discussed in the preceding sections do not seem to be consistent with such an
interpretation, but the data allow some additional analyses. We carry out a
difference-in-differences analysis on entrants in the treatment and control divi-
sions before the pay change, in which the treatment group had higher incen-
tives compared with entrants after the pay change, when all consultants
worked with the same compensation scheme. Crucially, for this analysis

FIG. 7.—Average tenure by revenue rank. Average tenure after the pay change
refers to the period in months from the pay change in October 2009 until the exit
period or the last observed period of the data set (September 2012). The rank (in
percentiles) refers to the generated revenue/1,000 (contract extensions for freelanc-
ers included) within the treatment or control group before the pay change. The first
percentile represents the consultants with the highest performance.
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we exclude observations for the period after the pay change of those con-
sultants who experienced the pay change.
Figure 9 illustrates which data from subgroupswe use. The first group (in

the upper left corner, N 5 38) consists of consultantswho entered and left the
firm before the pay change. The second group (lower left corner, N 5 128)
consists of consultantswho entered the firm before the pay change and left af-
terward.Of this group, 77were affected by the pay change.Weuse the data on
these 128 consultants only up to the moment the pay change was introduced.
(Hence, we exclude the lighter arrow.) The third group consists of consultants
who entered the firm only after the pay change, all of whom work under the
same compensation contract. For this third group, we consider only those en-
tering after the pay change.
If the reduction of the bonus per se had a substantial effect in explaining

our main results, one should expect a strong negative coefficient of being
in the treatment group in a difference-in-differences analysis of the type car-
ried out before on the full data set. However, table 11 shows that there is no
such effect. In particular, when controlling for sectors interacted with time, it
is reduced remarkably and far from any conventional level of statistical sig-
nificance. Note that in section VI, when comparing fixed effects regressions
with ordinary least squares, we did not find evidence for sorting. Hence, it
seems very unlikely that the strong effects we find would be caused by some
sorting that would result in the individuals in the treated divisions having
substantially different disutility functions than the other employees. While
we cannot entirely exclude sorting effects, we see these results as supporting
the interpretation of our main regression results that there is more happening
than a simple reaction of effort supply to a changed incentive slope.

Table 8
Cox Proportional Hazard Model:
Employee Separation Rates

(1) (2)

After pay cut indicator .69** .79**
(.34) (.36)

Treatment group indicator 2.38 2.17
(.36) (.36)

After pay cut � treatment group .77* .72*
(.42) (.42)

City, sector, and demographic controls No Yes
N 295 292

NOTE.—This sample includes 166 employees (junior consultants, consul-
tants, senior consultants). “City” refers to the location of the office where a con-
sultant is located, and “sector” refers to the main sector of activity. Observa-
tions are split into before and after pay cut time intervals. The results are
reported as coefficients rather than hazard rates. Robust standard errors are
in parentheses.

* p < .10.
** p < .05.
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According to the fair wage-effort hypothesis (Akerlof and Yellen 1990),
workers who perceive wage cuts as unfair react by withholding effort and
leavingwith a higher probability.Whatwefind comports with this, and it also
comports with the view of Hart and Moore (2008) and Halonen-Akatwijuka
and Hart (2013) that contracts act as reference points, deviations from which
are penalized by shading. Our results support the view brought forward by a
large literature that shows, in laboratory settings, that negative reciprocity can
have strong effects, but our setting offers the unique opportunity to show that
this holds in the field over a long period.
We cannot exclude either that the reactions we document constitute a ra-

tional penalty in the framework of a relational contract between oneworker

Table 9
Difference-in-Differences Estimates of Employee Activities
for Employees Who Entered Before October 2009
(210 to 110 Months Event Time Window)

Vacancies Found
Meetings
Scheduled Candidates Found

Absenteeism
(Days)

(1) (2) (3) (4) (5) (6) (7) (8)

After pay cut
indicator .76* .52 .28 .36 .40 .60 .14 2.23

(.42) (.45) (.35) (.38) (.59) (.61) (.45) (.45)
After pay cut �
treatment
group 21.37*** 21.36*** 2.74** 2.72** 21.97*** 21.97*** .77** .80**

(.47) (.47) (.30) (.30) (.63) (.64) (.37) (.36)
Percentage
change 232 232 230 229 227 227 231 232

Tenure
(months) .32** 2.05 2.25 .53**

(.15) (.16) (.19) (.23)
Tenure
squared
(months) 2.00 2.00** 2.00 2.00***

(.00) (.00) (.00) (.00)
Individual
fixed effects Yes Yes Yes Yes Yes Yes Yes Yes

Year � quarter
fixed effects Yes Yes Yes Yes Yes Yes Yes Yes

N 2,166 2,166 2,166 2,166 2,166 2,166 2,166 2,166
R2 .07 .07 .06 .07 .11 .11 .03 .04

NOTE.—This sample includes 128 employees (junior consultants, consultants, senior consultants) who
entered the firm before October 2009 in a window of 10 months before and 10 months after the implemen-
tation of the compensation change. All regressions include controls for month lengths and training days.
Percentage changes serve interpretation purposes and are calculated on the basis of the numbers in
row 1 of table 3 (e.g., 1:37=4:3 5 0:32). Dependent variables are meetings scheduled, vacancies, candidates
found, and absenteeism (days) per month per employee. Standard errors in parentheses are clustered on
individual level.
* p < .10.
** p < .05.
*** p < .01.
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Table 10
Robustness of Event Study Estimates of Employee Output
(210 to 110 Months Event Time Window)

Revenue/1,000 per Month per Employee

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

After pay cut indicator 22.63 23.43** 2.03 .20
(3.57) (1.65) (1.69) (1.88)

After pay cut � treatment group 23.30** 22.92* 23.95** 23.78**
(1.34) (1.57) (1.54) (1.67)

Tenure (months) 1.10** 1.06*** 2.59** 3.46**
(.44) (.24) (1.27) (1.52)

Tenure squared (months) 2.01** 2.01*** 2.01*** 2.01*
(.00) (.00) (.00) (.00)

Collapse pre- and postperiod Yes No No No
Exclude September 2009/October 2009 No Yes No No
Exclude employees left before September 2010 No No Yes No
IT jobs only No No No Yes
Individual fixed effects Yes Yes Yes Yes
Year fixed effects No Yes No No
Year � quarter fixed effects No No Yes Yes
Number of employees in sample 128 128 92 69
N 256 1,914 1,663 1,187
R2 .17 .03 .04 .03

Deals per Month per Employee

(5) (6) (7) (8)

After pay cut indicator .04 2.05 .06 2.10
(.37) (.15) (.15) (.16)

After pay cut � treatment group 2.26* 2.29* 2.32** 2.44**
(.13) (.15) (.15) (.18)

Tenure (months) .04 .07*** .32** .52***
(.05) (.02) (.13) (.17)

Tenure squared (months) 2.00 2.00 2.00 .00
(.00) (.00) (.00) (.00)

Collapse pre- and postperiod Yes No No No
Exclude September 2009/October 2009 No Yes No No
Exclude employees left before September 2010 No No Yes No
IT jobs only No No No Yes
Individual fixed effects Yes Yes Yes Yes
Year fixed effects No Yes No No
Year � quarter fixed effects No No Yes Yes
Number of employees in sample 128 128 92 69
N 256 1,914 1,663 1,187
R2 .13 .04 .05 .05

NOTE.—This sample includes employees ( junior consultants, consultants, senior consultants) who en-
tered the firm before October 2009 in a window of 10 months before and 10 months after the implemen-
tation of the compensation change. All regressions include controls for month lengths and training days.
Dependent variables are revenue/1,000 and placements per month per employee (contract extensions for
freelancers included). Standard errors in parentheses are clustered on the individual level.
* p < .10.
** p < .05.
*** p < .01.



and the firm (for an extensive discussion, see Gibbons and Roberts 2013). In
particular, higher attrition of the concerned workers is compatible with a
grim-trigger strategy, in which the relationship is dissolved after the deviation
of the principal. However, we do not find any evidence for multilateral

FIG. 8.—A, Revenues. B, Retention for IT only. A depicts 5-month moving av-
erages ofweekly generated revenue (without contract extensions) permonth.Data cover
the period fromDecember 2008 to September 2012.B shows retentionwithin the treat-
ment and control groups. Both refer to consultantsworkingwith IT vacancies only. The
vertical axis represents the proportion of employees who entered the firm before Octo-
ber 2009 and are still working as consultants in the firm at different points of time.

FIG. 9.—Data structure for incentive effect estimates.
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relational contracting in which pay deviations by the firm would not be pe-
nalized only by the affectedworker but also by his or her colleagueswho have
not been harmed or by workers entering the firm afterward, who would pro-
vide lower effort because thefirmhas lost its reputation ofmaintaining bonuses.
Indeed, we showed before that entrants into the treated divisions are, if any-
thing, more productive than entrants in the nontreated divisions, showing
that there is no collective penalty from the treated divisions; neither is there a
cultural spillover. Table 11 also supports this interpretation: entrants who ar-
rived after the pay change have no differential performance between treated
and nontreated divisions.

IX. Concluding Remarks

The effects of the pay change are large: turnover increased in the treated
group, and productivity dropped in the realm of one-third of the otherwise-
to-be-expected sales in the treatment divisions. However, a priori we can-
not exclude the possibility that the pay change was a profitable project
for the firm, given the long-term perspective of owners. Not only were the
costs of the pay change drastic, but they were quite short lived, because they

Table 11
Difference-in-Differences Estimates: Effect of Pay Change on New Entrants

Revenue/1,000 per
Month per Employee

Deals per Month
per Employee

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

After pay cut indicator 1.80 1.88 2.09 2.29
(1.61) (2.94) (.15) (.31)

Treatment group indicator .92 .39 .10 .02
(1.03) (1.15) (.11) (.12)

After pay cut � treatment group 22.04 21.47 2.17 2.07
(1.25) (1.45) (.12) (.13)

Tenure (months) 1.57*** 1.55*** .12*** .12***
(.10) (.10) (.01) (.01)

Tenure squared (months) 2.04*** 2.04*** 2.00*** 2.00***
(.00) (.00) (.00) (.00)

City, sector, and demographic controls Yes Yes Yes Yes
Year � quarter fixed effects Yes No Yes No
Year � quarter � sector fixed effects No Yes No Yes
N 7,057 7,057 7,057 7,057
R2 .11 .11 .17 .18

NOTE.—This sample includes 567 employees (junior consultants, consultants, senior consultants)
10 months before and 36 months after (only new entrants) the implementation of the compensation change.
All regressions include controls for month lengths, training days, birth year, and whether the employee
deals with freelancers or permanent placements. “City” refers to the location of the office where a consul-
tant is located, and “sector” refers to the main sector of activity. Dependent variables are revenue/1,000 and
placements per month per employee (contract extensions for freelancers included). Standard errors in pa-
rentheses are clustered on the individual level.
*** p < .01.
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disappeared with the attrition of the consultants affected. A back-of-the-
envelope calculation based on the wage savings of incumbent consultants and
all consultants hired after thepay change reveals that the cost savingswouldout-
weigh the negative revenue effects only after roughly 10 years. This computa-
tion is based on the firm’s employment growth of 10% per year and, to stack
the deck in favor of the pay cut, an interest rate of only 1%. It is unlikely that
management would have such a long horizon and such low interest rates,
making it more likely that management underestimates the negative effects
that we document.
Somewhat surprising is that thefirm could recruit productiveworkers in the

aftermath of the pay change. Consultants entering after the pay change were
“cheaper” but as productive as those they replaced. This may not have come
as a surprise for the company’s management because, in the pretreatment pe-
riod, the performance of consultants was quite similar in the two groups, de-
spite the difference in bonuses. So management may have had correct expec-
tations about some, but not all, parameters of the decision.
It seems puzzling thatwefindno evidence for negative sorting after the pay

change, but most rookies know little about their suitability for a new job. In
another, more recent study with the firm (Friebel et al. 2019), we found very
high levels of overconfidence among fresh recruits. Upon entry, many con-
sultants take a rather long period before concluding their first placement, and
some leave even before such a placement happens. There thus seems to be
some uncertainty among potential employees about their match with the
job. Additionally, even after the pay change, the firm still offered quite com-
petitive packages compared with the rest of the market.
The picturewe have tried to paint is nuanced: thework culture in ourfirm

is a highly individualistic one in which only the affected workers react. The
firm is used to high turnover, and workers are used to volatile income. It is
hence likely that what we found is not an extreme case of the likely effects
that econometricians could find if data sets similar to the one we used were
available. Potential costs of a pay change, beyond what we identified in our
setting, would be the loss of managerial human capital and firm reputation.
Taken together, the conjecture of a large literature that pay cuts are bad for
firm performance seems to be well supported by our study.
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