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Abstract:

Performance pay has been shown to have important implications for worker and firm productiv-
ity. Although workers’ skills may directly matter for the cost of effort to reach performance goals,
surprisingly little is know about the heterogeneity in the effects of incentive pay across workers.
In this study, we apply a dynamic difference-in-differences estimator to the introduction of a
generous bonus pay program to study how salient performance thresholds affect incentivized
and non-incentivized performance outcomes for low- and high-skilled workers. While we do
find that individual incentive pay did not affect workers’ performance on average, we show that
this result conceals an underlying heterogeneity in the response to individual performance pay:
individual performance pay has a significant effect on the performance of high-skilled workers
but not for low-skilled workers. The findings can be rationalized with the idea that the costs of
effort differ by workers’ skill level. We also explore whether agents alter their overtime hours

and find a negative effect, possibly avoiding negative consequences of longer working hours.
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1 Introduction

Performance-related pay remains an important part of workers’ pay: in the US, 29%
of all employees with a college degree receive pay that at least partly depends on in-
dividual, team or firm performance (Maestas et al., 2017). The increasing availability
of performance measures and the increasing use of working from home will likely make
performance-related pay more prevalent in the future (Eurofund, 2020; Barrero et al.,
2023). At the same time, performance-related pay has important implications for human
capital acquisition (see, e.g., Camargo et al., 2022; Taylor, 2022) and earnings inequality
(see, e.g., Lemieux et al., 2009; Bryan and Bryson, 2016). The literature on performance-
related pay has shown that introducing worker-level monetary incentives often positively
affects worker performance, firm productivity, and worker turnover (see, e.g., Lazear,
2000; Eriksson and Villeval, 2008; Lavy, 2009; Gielen et al., 2010; Dohmen and Falk,
2011; O’Halloran, 2012; Manthei et al., 2023), but also that the effects differ substan-
tially between studies (Havranek et al., 2022). This heterogeneity between studies can be
caused by differences in incentive schemes or settings, e.g. due to the size of the monetary
incentive (Gneezy and Rustichini, 2000) or whether the outcome ise qualitative or quan-
titative. Studies have also provided evidence for substantial heterogeneity within firms
if workers differ in risk-preferences (Cadsby et al., 2007; Grund and Sliwka, 2010), skills
(Kowalski, 2019), or other worker characteristics (Opitz et al., 2024).

In this study, we provide evidence for one channel through which worker charac-
teristics can be crucial for the effectiveness of individual performance pay in firms. We
examine the introduction of individual performance bonuses for employees in a call cen-
ter operated by a multinational telephone company in the Netherlands to address the
research questions of whether and how these bonuses influence worker performance and
whether this effect differs between low- and high-skilled workers. We employ dynamic
difference-in-difference methods (Sun and Abraham, 2021) to compare workers eligible
for individual performance pay with those ineligible.

The aim of this paper is threefold: First, we show that the skill distribution of workers
matters for the effectiveness of individual performance pay programs when performance

thresholds are defined. Compared to low-skilled individuals, high-skilled individuals have



a lower cost of effort to reach performance thresholds. In line with this argument, we
document that individual performance bonuses have the expected effect for high-skilled
workers, whereas low-skilled individuals do not react to its introduction. Second, we
estimate the effects of the performance pay program on the incentivized quality measure of
performance as well as spillover effects on the non-incentivized quantity outcome. We find
that high-skilled workers’ non-incentivized outcome is not affected by the introduction
of the new incentive system whereas low-skilled individuals significantly increase the
time spent on each call. These results show that the introduction of this program led to
advantages for high-skilled agents on both outcomes, relative to low-skilled agents. Third,
we also estimate effects of the performance pay program on working hours. Workers can
have an incentive to work extra hours to achieve higher bonuses. In contrast to this,
however, we find that workers are less likely to work overtime. We argue that this can
be explained by workers trying to limit the risk of potentially negative evaluations which
might be more likely when working longer hours.

This paper contributes to the literature in several ways. First, we aim at contribut-
ing to the the literature documenting the effects of performance pay programs on perfor-
mance. Individual performance incentives have been shown to increase effort, but also to
affect sorting of workers to different types of jobs (Lazear, 2000; Dohmen and Falk, 2011).
A large number of empirical studies using personnel data for different firms and differ-
ent tasks provided empirical support for this result. This includes studies using data of
windshield installers (Lazear, 2000), workers in tree planting and tree thinning (Shearer,
2004; Shi, 2010), university professors (Heywood et al., 2011), and medical typing work-
ers (Unger et al., 2020), among others. Only a few studies have examined heterogeneous
effects of performance pay with respect to the underlying distribution of workers’ skills,
and find rather inconclusive results. Franceschelli et al. (2010) use data from a textile
company to classify workers as low-skilled if they want a base-wage scheme and high-
skilled if they seek a bonus-related scheme. The results show that there is no significant
difference in performance between high- and low-skilled workers. Conversely, conducting
a field experiment with warehouse workers in the U.S., Kowalski (2019) finds that the

strongest (positive) effects are found for low performers, followed by high performers,



and the weakest effects are found for middle performers.! In our study, we find that the
pre-treatment skill distribution of workers matters for the introduction and effectiveness
of performance incentives. While the performance pay program does not affect employee
performance on average, high-skilled workers respond more positively to the introduction
of individual performance pay. The underlying intuition behind this result is that if the
expected effort costs to meet the incentive thresholds are disproportionately high com-
pared to the bonus awarded, workers may refrain from adjusting their performance. For
managers, this highlights the importance of calibrating performance thresholds appro-
priately. For the academic literature, this result can potentially contribute to explaining
sorting effects of performance pay.

Second, this study contributes to the literature by analyzing the effect on both incen-
tivized measures as well as spillover effects on non-incentivized performance measures. If
workers’ tasks consist of several dimensions of task performance, workers may simply aim
at performing well on the performance outcome that is rewarded (Holmstrom and Mil-
grom, 1991). Only a few studies analyze the effect on alternative performance outcomes
not subject to the incentive introduced (Asch, 1990; Shi, 2010; Al-Ubaydli et al., 2015;
Hong et al., 2018). Our study is able to analyze whether an increase in the incentivized
service quality comes at the cost of a lower work speed. We find no evidence that this
is the case for high-skilled agents. The results, however, show that, in addition to not
increasing performance in the incentivized outcome, agents at the lower end of the skill
distribution perform worse in the non-incentivized outcome. This suggests that agents
either shift effort from the non-incentivized measure in an unsuccessful attempt to reach
performance thresholds or that they simply shirk on non-incentivized outcomes.

Third, we add to the scarce literature on the effects of performance pay on quality-
related measures of performance. Compared to quantitative performance outcomes, it

is more difficult for firms to monitor the quality of workers’ output. Only a handful of

'Furthermore, Manthei et al. (2021) have found that prior learning and tenure are related to the effec-
tiveness of performance pay. Bandiera et al. (2007) show that manager incentives can create similar
heterogeneity among workers if managers choose workers with higher ability over those with low ability.
A similar observation has been made by Azmat and Iriberri (2010) in an educational context. With the
implementation of feedback on relative performance under a piece-rate scheme, the authors show that
the strongest increases in performance occur at the tails of the ability distribution.



studies use quality-related outcomes and they are often assessed as the non-incentivized
outcome. Asch (1990) uses information on the number, but also on the education of
recruited soldiers. Kato and Shu (2008) use data on total output and information on the
defect rate of textile workers in a Chinese weaving company. Shi (2010) uses information
on performance quality, as well as performance quantity of workers thinning fruit trees.
If quality (or a creative task) is directly incentivized, recent evidence mostly comes from
the lab with mixed results: For instance, Bradler et al. (2019) conducted an experiment
with more than 1,000 participants to incentivize the number and quality of creative ideas
and discovered an incentive effect for both outcomes. Kleine (2021), on the other hand,
ran an experiment with 460 participants, incentivizing the number of problems solved.
According to the findings, financial incentives can even harm creative breakthroughs. The
call center analyzed in this study applies a monitoring system for service quality, which is
based on randomly called-back customers evaluating their call with an individual agent.

Last, we contribute to studies analyzing the relationship between performance pay
and working hours. In an educational context, Angrist and Lavy (2009) demonstrate in
a randomized field trial providing a cash incentive for passing an exam, can lead to extra
time being devoted to exam preparation. Recent studies in a job context have strength-
ened those results showing that working hours may increase in response to performance-
pay (see, e.g., Artz and Heywood, 2024; DeVaro, 2022; Green and Heywood, 2023). Our
findings show that this channel may not apply when quality is rewarded, as workers
reduced excess hours in response to the bonus to meet the performance target.

Section 2 introduces the company and incentive plan of interest. In Section 3, we
present main outcome variables and our definition of skill. Section 4 contains the method-
ological framework, and Section 5 the main results. We offer robustness checks in Section

6, and conclude in Section 7.

2 The firm and its incentive schemes

In this section, we describe the firm and the structure of their performance incentives

before and after the change analyzed in this study.



2.1 The firm and workers’ tasks

The call center is part of a multi-national telephone company located in the Netherlands.?
The call center is an in-house service center that handles the inbound calls of current and
prospective customers and is organized into different departments that cover different
customer and call types. Customers can call in when they have questions, problems or
complaints and are connected through an automated routing system to available agents.

The main task of call agents is to handle these inbound customer calls. These can
be of administrative or technical nature and can range from rather simple calls, such as
simple technical questions, to more complex issues, such as problems with billing. In
addition to answering calls and talking to customers, agents are also required to access
and enter information in the customer database during and after each call. Agents are not
involved in other tasks, such as written customer correspondence. Agents are assigned
to team leaders whose main task is supervising the agents and monitoring their calls,
i.e., there is no team specialization. Team leaders report to and are evaluated by their

respective department manager.

2.2 Incentives in the firm

The firm changed its performance incentives from the old system, in which an annual
performance appraisal determined bonus and wage growth to a new system, in which
salient short-term performance targets were defined for agents.3

Under the old system, which was in place up until March 2011, each agent had
annual appraisal interviews with the respective team leader, typically held in April and
May. These interviews resulted in five grades from one (lowest) to five (highest). Although
there were no specific guidelines on the weighting of different (measurable) performance
outcomes or explicitly stated goals, the highest weight was typically put on average

handling time and measures related to customer satisfaction. According to management,

2Data from the same firm are also used in, e.g., De Grip et al. (2016) and Sauermann (2023). Our paper
uses a different and so far entirely unused sample that covers the introduction of performance bonuses
and more departments than were previously analyzed.

3Implicit incentives, such as promotion incentives, are arguably rather small. While team leader positions
are often filled with prior call agents, there are only relatively few positions.



team leaders were also supposed to evaluate an agent’s behavior towards peers, team
leaders, and managers during the previous year. While team managers were asked to
reach a bell-curve distribution of performance ratings in their teams, the rating was at
the discretion of the team leader and not (directly) dependent on an agent’s observable
performance outcomes.* This grade was then used as a multiplier for the reference wage
increase and the reference bonus level. If management set the reference wage increase
at 4%, a grade 1 agent would receive no wage increase, grade 3 agents would receive
4%, and agents with the highest grade (five) would receive 6% (150% of the reference
wage increase). The annual bonus was calculated in the same way and could be up to
a maximum of 8% of the annual wage. There is no additional seniority-related wage
increase employed at the call center.

The new incentive system, which was introduced for all agents in April 2011, differed
in two ways from the old system.® First, the annual bonus was replaced by a new, short-
term incentive pay with explicitly defined performance thresholds that were salient to
the agents. Only one performance outcome, the net-promoter score (NPS), was used
to calculate the bonus payments. This was done to increase satisfaction and thereby
improve competitiveness against other firms.® For each evaluation period, which consisted
of three months, management set NPS-performance thresholds and communicated those
to all agents. At any time during the evaluation period, agents could observe their
individual performance so far. In the month following the evaluation period, agents
received the bonus in addition to their regular salary. Second, some groups of agents were
exempted from the individual performance pay and instead received a bonus based on the
performance of their department. These agents are employees during their probationary
period, employees on contracts from temporary help agencies, and agents with relatively
short working hours who receive less than 60 evaluated calls per evaluation period. Also

for these agents, both performance thresholds and departmental performance were made

4Additional data on the performance ratings show that 54% of agents received a three, 30% received a
two and 14% a four, and only 2% received a one or five.

®According to management, the main reason for the non-utilisation of explicit incentives based on ob-
servable performance outcomes was the position of the workers’ council.

6Indeed, recent meta-evidence (Otto et al., 2020) suggests a positive relationship between customer
satisfaction and firm-level performance outcomes such as profits and hence competitiveness.



salient. Management adjusted the level of the performance thresholds for the following
evaluation period in the last week of the preceding evaluation period.

Figure A1l shows how performance translates into bonuses. There are five bonus
levels By, ..., Bs, which correspond to bonuses of 0, 4.8, 8, 10, and 12% of the wages
earned during the quarter, respectively. If an agent’s average performance during the
quarter y does not exceed the lowest threshold y; (7 < y;), the agent receives no bonus
(B1 = 0%). Agents who outperform the highest threshold (y;_; < 7) receive the highest

bonus, Bj."

3 Data

The data used in this study contain monthly performance measures of each individual
agent nine months before, and nine months after the introduction of the bonus related
to service quality in April 2011. That is, we observe performance starting in July 2010
and ending in December 2011. In this section, we introduce the main outcome variables

service quality and work speed, as well as our definition of workers’ skills.

3.1 Owutcome variables

Call centers typically have several performance measures covering different dimensions
of an agents’ productivity. The call center management of the firm we observe in this
study predominantly focuses on two measures of performance: the NPS, which measures
service quality provided by an agent, and average handling time, which measures how
fast agents provide their service (work speed). Both dimensions of performance, service
quality and work speed are important to the firm because they affect customer loyalty

and the total costs of the calls (wages), respectively.

"In accordance with the bonus payments, the performance thresholds on which the bonuses are based
are not equally distributed. The distance between the lowest threshold (threshold 1) and the second
lowest threshold (threshold 2) on the service quality index is 0.05 units of service quality, defined on a
scale of zero to one. However, the distance between thresholds 2 and 3 and that between thresholds 3
and 4 is only 0.025. Average performance differs by department. The target size is therefore adjusted
accordingly. The absolute distance between the target thresholds is the same for each department.

7



Service quality The measure of service quality is on NPS, which is based on customer
satisfaction surveys among a randomly chosen population of customers. The NPS measure
is very widespread when evaluating customer agents’ performance and is reported to be
used by more than two-thirds of Fortune 1000 (Baehre et al., 2022). The measure itself is
defined such that it is correlated to customer loyalty (see, e.g., Keiningham et al., 2007).

Among other questions, customers were asked how likely they would recommend
the mobile operator to family and friends, based on the previous call with agent i.®
The answers can range from 0 (‘very unlikely’) to 10 (‘very likely’). Based on this, for
each agent, calls are classified into three categories: ”Detractors,” for scores less than 7,
"Passives,” for scores from 7 or 8, and ”Promoters,” for scores of 9 or 10.° The NPS is
calculated by taking the difference between the percentages of Promoters and Detractors,
and then expressing this difference as a proportion of the total number of respondents.

Formally, the NPS can be expressed as

ouar _ Nitg—10 — Nito—6 (1)
it - )
Nit0-10

where Ny 919 denotes the number of Promoters indicating that customers evaluate the
agent’s service as outstanding (9 or 10). N;;¢_¢ denotes the number of customers who
rate the agent’s service less favorably (Detractors) and Ny o_10 is the overall number of
NPS evaluations. As such, yf?tUAL is defined on a scale from -1 to +1 with higher values
related to higher quality provided by agents. To ease interpretation, we re-scale the
NPS measure to be defined from 0 (lowest service quality) to 1 (highest service quality)
throughout the paper.

To be able to use NPS as a reliable measure of service quality, we see two potential
concerns. First, if agents would know whether the call will be evaluated, agents might
be biased in their behavior towards the customer. Importantly, however, the agent has

no way to see whether (1) the customer agreed to be called back, and (2) the customer

8The exact question was ‘Based on this contact, how likely are you to recommend [the firm] to your
family and your friends?’.

9Before the bonus was introduced, the percentage of ”Promoters” in our sample was 21.3%, the percent-
age of "Passives” was 35.0%, and the percentage of ”Detractors” was 43.6%. These shares marked at
22.3%, 39.4%, and 38.3%, respectively, in the period after the introduction of the bonus.



will in fact be called back. Second, customers who received service of lower or higher
quality could be more or less likely to participate in the customer survey even after
having initially agreed to participate in the survey. While it is difficult to rule out such
effects, it is not obvious in which direction this should bias the results and, importantly,

that it would be related to the introduction of individual performance pay.

Work speed To estimate the effect on work speed, which was not targeted by the new
incentive scheme, we use a measure that is based on the average length of calls to measure
performance. Hence, we define the quantitative service outcomes as ygUAN, indicating
the average handling time (AHT) per call in seconds. Similar performance measures have
been used by other studies using call center data (see, e.g. Liu and Batt, 2007; De Grip
and Sauermann, 2012; Battiston et al., 2021).

The variable provides a clear and objective measure of quantitative performance that
is available for each agent ¢ and all calendar months ¢. It measures the average time an
agent spends talking to a customer and logging the information on the call in the customer
database. Shorter average handling times are associated with higher performance because

short calls are less costly to the firm.

3.2 Workers’ skill

The main aim of this paper is to show whether skilled workers react differently to perfor-
mance incentives. In the absence of a direct measure of workers’ skill, previous studies,
such as Lazear (2000) and Kowalski (2019), have used prior output as measures of skills
with the idea that these are correlated with the underlying ability and not directly cor-
related with current output.

Based on this procedure, we construct a measure of skill relying on performance mea-
sures before the introduction of the new performance pay system. For this purpose, we
use the two main performance outcomes used in the call center to assess the performance

of workers: service quality and work speed.!’ Relying only on data from the six months

10 We base our skill measure on both incentivized and unincentivized outcomes to allow for the possibility
that agents could trade greater quality for lower work speed, and vice versa. The premise is that the
same level of quality obtained with a shorter average handling translates into higher skill levels.



before the bonus introduction, we first residualize each performance outcome, create rank-
ings for both outcomes and then create an overall index combining the agents’ position
in both rankings. Based on this index, we define workers as high-skilled and low-skilled
when they are ranked above the median or ranked below the median, respectively.
Specifically, we first use data on both outcome measures from October 2010 to March

2011, to estimate the following regression equation:

yly = o1 + Xl + ey (2)

With yz{t either being service quality (ygtUAL) or work speed (yﬁUAN).

X}, comprises
a vector of control variables including contractual working hours, tenure, gender, age,
department dummies, the number of evaluated calls, a dummy for being a temporary
help agent and month-fixed effects. This allows to create a ranking that abstracts from
other time or individual-specific variation.

For each agent-month observation, we then extract the residuals &;;, indicating ser-
vice quality and work speed differences that are unexplained by the aforementioned con-
trol variables. Next, for each outcome, we rank the 388 observed agents based on these
residuals, i.e. comparing skill levels in terms of service quality and work speed across all
agents. To define a combined measure, we use the sum of both rankings as a ranking
score. For instance, an agent that performs well in service quality (rank score 388) and
badly in work speed (rank score 1) will end up in the middle of the final skill distri-
bution. Figure A2 illustrates that the ranking score distribution is relatively normal.
This suggests that some agents do poorly in both service quality and work speed, while
others excel in both. With that distribution, we define agents as high-skilled if the total
individual ranking score is greater than the median ranking score of all agents, and as
low-skilled otherwise.

While it is impossible to assess how well our skill measure relates to an agent’s actual
skill level, we contrast it with customer assessments that are likely correlated with an
agent’s actual skill level. In customer satisfaction surveys, customers are asked to assess

whether or not the problem was solved, the agent’s effort level, the agent’s expertise,

10



Table 1: Correlation of Skill with other Service Quality Measures

Dependent Variables:  Problem Solved Effort Expertise  Overall Rating
(1) (2) 3) (4)

High-skilled 0.317*** 0.327*** 0.363*** 0.303***
(0.074) (0.074) (0.071) (0.070)
Constant -0.177%** -0.236***  -0.266*** -0.241%**
(0.052) (0.052) (0.050) (0.050)
Observations 928 928 928 928
R2 0.01956 0.02059 0.02736 0.01970
Adjusted R2 0.01850 0.01953 0.02631 0.01864

Notes: The table displays the correlation of being classified as high-skilled (0/1)
with customer satisfaction measures in the two quarters leading up to the bonus
introduction (October 2010 - March 2011).

and an overall rating of the agent’s performance.!! Table 1 shows correlation coefficients
between our skill measure and customer assessments. All customer assessments are stan-
dardized with zero mean and a standard deviation of one. The table shows that for all
four customer assessments, being defined as high-skilled is related to higher ratings.

In Section 5.2 and 6, we provide additional robustness tests regarding the skill defini-
tion. First, we extend that specification using a quartile sample split instead of splitting
at the median index. Second, we also provide an alternative approach using the full pre-
bonus period. Last, we use a simple ranking instead of a regression-based skill definition

based on residuals discussed in this section.

4 Methodology

4.1 Estimation strategy

A conventional way to estimate the treatment effects of a policy intervention is using

dynamic two-way fixed effects (TWFE) estimators of the following form:

-2 L
vh =0+ N+ anXi,+ > BDL+ Y BiDl + e (3)
I=—K =0

U The exact phrases are “Was your problem solved by this call?” and “How would you rate the call
agent’s effort/expertise/overall performance on a scale from 1 (poor) to 5 (great)?”. These measures
stem from the same customer satisfaction survey as the NPS measure described in section 3.1.

11



where the outcome ygt is the performance measure j of agent ¢ in month ¢, J; accounts
for individual fixed effects, and \; captures time-fixed effects.'? D;; defines the treatment
status of agent i. The estimate of interest, 5, can be used to assess both the parallel
trends assumption in the periods [ before the introduction of the new performance pay
system and the periods after to assess the treatment effect of the introduction of the
performance pay. X/, comprises a vector of control variables including the number of
planned working hours, tenure, sub-department dummies, the number of evaluated calls,
and a dummy for being a temporary help agent.

In our setting, however, treatment is defined as an individual agent’s eligibility to
participate in the individual performance incentive scheme in a given month. Agents
become eligible for the individual incentive pay when transitioning from temporary help
agent status to regular contracts with the call center, or when exceeding the six-month
tenure threshold. While many agents become eligible for individual performance pay with
its introduction, others become eligible only later. Figure 1 displays the share of agents
in treatment and control groups. The share of treated agents increases from approx. 30%

in April 2011 to around 70% in the last sample month.

Figure 1: Distribution of Treatment and Control Groups over Time
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Notes: The figures present the distribution of treatment status over the sample period
October 2010 and December 2011. Individuals are defined as treated if they report a
bonus payment in a given month.

12Individual fixed effects require within agent variation in the outcomes. In our data, the between

agent variation, indicated by the mean squares, for ygtUAL is approximately three times higher than

the within agent variation. For ygtUAN this ratio increases to 6. However, this indicates that while

between-agent variation is dominant, within-agent variation is still relevant.
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This implies that the new performance pay system was introduced under staggered
adoption. In such cases, it has been shown that dynamic TWFE may produce biased
estimates of the true treatment effect (Callaway and Sant’Anna, 2021; Sun and Abraham,
2021; Roth et al., 2023). Besides comparisons between treated and not-yet-treated units,
TWFE estimates also make comparisons between units that have both been treated. The
latter comparison, however, can lead to negative weighting and even lead to estimated
treatment effects having the opposite sign in extreme cases (Roth et al., 2023). Hence, to
overcome this limitation, we estimate both TWFE treatment effects and treatment effects
following the method proposed by Sun and Abraham (2021), which allows for staggered
treatment and treatment effect heterogeneity. The estimation strategy follows a similar
rationale as dynamic TWFE estimators (Equation (3)), but uses only agents that are
never subject to the individual bonus as a control group, to allow valid comparisons.
With that, we obtain treatment effects based on the weighted average of coefficients for
each cohort and each relative time after or before the treatment.!

In our setting D!, represents the relative time period [ of agent i with respect to the
first time the individual bonus was applied (I = 0). Furthermore, we include variables that
may be related to both eligibility for the new bonus and service outcomes. Because service
quality is derived from customer surveys, we also control for the number of customer
evaluations. Hence, [3;, with [ > 0, then indicate the coefficients of interest and the effect
of the individual bonus introduction on performance, conditioned on covariates, common

time-trends, and individual time-invariant factors.

4.2 Interpreting treatment effects

As described in Section 2.2, all agents had the same incentives prior to the introduc-
tion of the new incentive scheme: an annual appraisal interview without explicit targets
determined the (annual) bonus. From April 2011 onward, management set explicit per-
formance thresholds that were clearly communicated to all agents and paid out after

every third month. Agents in the treatment group received performance bonuses based

3For a detailed overview of the method and its assumptions we refer to Sun and Abraham (2021) and
Roth et al. (2023).
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on their own performance relative to the performance thresholds; agents in the control
group received performance bonuses based on their department’s average performance
relative to the performance thresholds.

This implies that the counterfactual to the treatment (receiving individual perfor-
mance incentives) is a weighted mix of annual performance bonuses (before April 2011)
and salient group incentives (from April 2011 onward). Because both counterfactuals
may have some incentive effects that are plausibly smaller than the incentive effects of
the individual incentive pay treatment, we argue that the treatment effects estimated in
this paper serve as a lower bound of the counterfactual of having no incentives in place.**
Furthermore, it is important to stress that we are primarily interested in documenting
differences in treatment effects across group, i.e. between low-skilled and high-skilled

workers.

4.3 Estimation sample and descriptive statistics

Because we define individuals as either high-skilled or low-skilled based on their perfor-
mance in the six months before the introduction of the new incentive scheme, we include
all agents who worked at least one month during this period. The overall estimation
sample includes all observations of these agents between July 2010 and December 2011.1°
The total number of agents in the estimation sample is 388 with 3,517 agent-month
observations.

Table 2 shows differences in characteristics between eventually treated and never-
treated individuals in the last observed month before the bonus system was introduced
(March 2011). Columns (1) and (2) show the mean and standard deviation for the
control group, while Columns (3) and (4) indicate the same for the treatment group.
The difference in means and its statistical significance are shown in Columns (5) and (6).
Table 2 shows no significant differences for age and gender, which yields no indication
to control for those factors. Even though the same could be stated for tenure and being

a temporary help agent, insignificant differences (on the 5% level) can be explained by

14To account for potential differences between departments with different size (and thus different group
incentive effects), we also tested controlling for department size. This does not change our results.
5Potential issues with the sample restriction are addressed in Section 6.
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the fact that, shortly before the introduction of the bonus, agents may have been hired
on a temporary basis or did not (yet) meet the tenure criterion, and thus only became
subject to treatment later in the treatment period. Still, both factors have a significant
impact on treatment timing and should be considered as control variables. Finally, the
table shows that agents who were eventually treated have more contractual hours and a

greater number of evaluated calls. We will further explore this in Section 6.2.

Table 2: Treatment and Control Groups - Descriptive Statistics

1 () (3) (4) (5) (6)
Never Treated Eventually Treated

Mean  Std. Dev. Mean  Std. Dev. Diff. p-value

‘Worker characteristics

Temporary Agent 0.61 0.49 0.50 0.50 -0.11 0.07
Female 0.41 0.49 0.48 0.50 0.07 0.23
Age 30.48 9.56 32.18 10.64 1.70 0.16
Tenure 2.65 3.90 3.22 4.11 0.57 0.22
Hours planned 26.84 8.84 31.72 7.71 4.87 <0.01
Evaluated calls 3.43 2.26 5.56 2.61 2.13 <0.01
Outcome variables

y2rAL 0.40 0.22 0.40 0.12 0.01 0.73
yiQtUAN 348.37 143.96 325.05 55.84 -23.32 0.02
N Agents 285 103

Notes: The table displays the difference in means (Column (5)) between untreated
(Columns (1)-(2)) and eventually treated (Columns (2)-(3)) agents in the last observed

month preceding treatment introduction. Column (6) displays the corresponding p-value.
yiQtUAL is the service quality outcome expressed in the agent’s net promoter score (NPS).

StUAN denotes the work speed outcome, which is defined as the average handling time.

Looking at service quality (y?’tUAL) and work speed (yf?tUAN), there is no difference

in service quality between treated and untreated agents, but calls are 23 seconds shorter
for treated agents, which translates into a better performance among agents who are
eventually treated. This is in line with earlier research showing that agents with longer
tenure have on average higher performance (De Grip et al., 2016). Throughout the paper,
we distinguish between high-skilled and low-skilled employees. Figures A3 and A4 in the
Appendix further illustrate the development of service quality and quantity over time by
skill level. For high-skilled agents, those that are subject to the bonus introduction show
lower levels of service quality in March 2011. For low-skilled workers, the opposite is
observable, which is consistent with observing no overall difference for y?tUAL (Table 2).
In terms of work speed, the graphs reveal that eventually treated agents report slightly

lower levels of yi%UAN (better performance) in March 2011, irrespective of the skill level.
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5 Results

5.1 Main results

Table 3 shows the treatment effect of the new individual incentive scheme on the in-

centivized measure, service quality ygtUAL (Columns (1)-(4)), and the non-incentivized
measure, work speed yf?tUAN (Columns (5)-(8)), respectively. For both outcomes, we re-

port TWFE estimates (Columns (1), (2), (5) and (6)) and estimates based on Sun and
Abraham (2021) (Columns (3), (4), (7) and (8)). All regressions control for time (month)
and worker fixed effects.

With or without including control variables, the results show no significant treat-
ment effects in any of the specifications for yf?tUAL despite agents in the treatment group
receiving well-defined monetary bonuses with salient performance thresholds. The im-
plementation of the new individual performance incentives had no measurable effect on

service quality.

Table 3: The Effect of the Bonus Introduction on Service Quality and Work Speed

Dep. Variables Service Quality (ygUAL) Work Speed (ygUAN)
TWFE Sun and Abraham (2021) TWFE Sun and Abraham (2021)
(1) (2) (3) (4) (5) (6) (M) (8)
Performance Pay 0.002 -0.0007 0.000 -0.008 30.6*** 36.4*** 18.5%** 25.5%**
(0.011) (0.011) (0.017) (0.018) (8.06) (8.03) (6.91) (7.70)
Hours planned 0.0003 0.0001 0.359 0.473
(0.0008) (0.0008) (0.463) (0.466)
Tenure 0.008 0.009 -4.54 -2.74
(0.010) (0.010) (6.22) (6.05)
# Eval. Calls 0.000 0.000 -0.728%** -0.799***
(0.0002) (0.0002) (0.152) (0.165)
Temp. Agent -0.005 -0.002 22.47%** 18.6***
(0.011) (0.012) (7.44) (7.09)
Individual FE Yes Yes Yes Yes Yes Yes Yes Yes
Time FE Yes Yes Yes Yes Yes Yes Yes Yes
Observations 3,517 3,517 3,517 3,517 3,517 3,517 3,517 3,517
R? 0.261 0.280 0.281 0.299 0.529 0.567 0.564 0.598
Mean dep. variable 0.405 333.24
N Agents 388

Notes: The results display average treatment effects of the bonus introduction on ythUAL and yiQtUAN based on standard

TWFE (Columns (1) to (3)) and Sun and Abraham (2021) dynamic estimators (Columns (3) and (4). The model sub-
sequentially adds control variables and individual FE. The sample includes the months between October 2010 and December
2011. yStUAL is the service quality outcome expressed in the agent’s net promoter score (NPS). y?tUAN is the work speed
outcome represented by the agent’s average handling time. The mean of the dependent variable refers to the last observed
period before the bonus was introduced for the first time. Standard errors are clustered at the agent level. * p < 0.1, ** p
< 0.05, *** p < 0.01.
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For the non-incentivized work speed, ylf%UAN, the results show a positive treatment
effect, i.e. agents require longer time per call. There are two main explanations for this
result: first, with the introduction of the new incentive system agents could shift their
effort from non-incentivized work speed to incentivized service quality. An alternative,
related, explanation could be that agents take more time to improve on the incentivized
performance measure, i.e., service quality. We will further explore this in Subsection 5.2.

The results also show that the point estimates are slightly larger when accounting for
control variables in both the TWFE and estimates based on Sun and Abraham (2021).
One reason for that result may be the fact that agents become eligible for treatment only
if they are not employed on a temporary basis and temporary help agents perform worse
in terms of work speed. Hence, if we do not control for being a temporary help agent,
treatment effects also capture the effect of workers not being temporarily employed any
longer. Therefore, the initial estimates may underestimate the (negative) treatment effect
in terms of work speed.'® Besides the importance of control variables, the coefficients are
different depending on the model specification, as estimates based on Sun and Abraham
(2021) are lower than standard TWFE estimates. The staggered adoption and treatment
effect heterogeneity may lead to an overestimation of coefficients in dynamic TWFE set-
ups. Therefore, for the rest of the analysis, we use the estimator based on Sun and
Abraham (2021) as the main specification and — given the sensitivity of the coefficients
— account for differences in control variables (Columns (4) and (8) of Table 3).

Parallel trends are a crucial assumption of the estimator based on Sun and Abra-
ham (2021). Hence, we proceed by visually inspecting the pre-trend period of the main
estimations. Figure 2 shows the respective event studies. For the quality outcome ygUAL
(Sub-figure (a)), the results show no significant pre-trends in any of the relative pre-

QUAN

periods. For the work speed measure y,? (Sub-figure (b)), some periods seem to

violate the parallel trends assumptions. Therefore, we use alternative event-study de-

16 An alternative channel could be higher employment protection legislation due to permanent contracts
leading to lower productivity levels (Ichino and Riphahn, 2005; Mainar et al., 2018). If we do not
control for being a temporary help agent, this should rather lead to an overestimation of the (negative)
treatment effect on work speed. Table A1l shows that when excluding agents entering the treatment
group at the same time as they move from being a temporary help agent to a regular contract, the esti-
mated treatment effects without control variables for work speed (columns 5 and 7) are rather amplified
compared to Table 3. This adds evidence to our initial view that coefficients are underestimated.
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signs and model specifications in Section 6 to further investigate potential violations of

the parallel trends assumption.

Figure 2: Event Study of the Effect of the Bonus Introduction (Full Sample)
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2011. yiQtUAL is the service quality outcome expressed in the agent’s net promoter score (NPS). yiQtUAN is the
service quality outcome represented by the agent’s average handling time. The grey line represents the average

treatment effect in the pre and post-treatment periods.
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5.2 Skill heterogeneity

Overall, the results so far imply no treatment effects on the incentivized service quality
outcome ygUAL and negative effects on work speed ygUAN, i.e. longer calls. However, if
workers differ in their costs of effort to reach performance thresholds, the results may
vary depending on the level of skill. In Table 4, we re-estimate the main specification but
distinguish between agents that are relatively low-skilled (Columns (1) and (3)) versus
high-skilled (Columns (2) and (4)). The results show an important heterogeneity: We
observe that low-skilled agents do not significantly react to the introduction of individ-
ual performance incentives. In fact, the point estimate is even negative. High-skilled
individuals, however, have a positive treatment effect on ygUAL. As ygUAL is defined
from 0 to 1, being subject to the bonus payment is associated with an increase in quality
of approximately 5.1 percentage points. With respect to the pre-treatment mean, this
can be translated into an increase in the performance of high-skilled workers by approx-
imately 11% (0.051/0.448). This effect is statistically larger than the point estimate for
low-skilled individuals.

For the non-incentivized outcome ygUAN, which is based on average handling time,
Table 4 reveals that the overall effects on work speed are driven by relatively low-skilled
agents. Given the pre-introduction mean of approximately 350 seconds, the bonus intro-
duction led to a decrease in ygUAN by 11% (37.7/350). The coefficient for high-skilled
agents remains statistically insignificant and close to zero.

The results suggest that high-skilled agents can react to individual incentives by
providing higher performance while maintaining performance levels on other dimensions.
Low-skilled agents, however, reduce effort in the performance dimension that is not in-
centivized anymore but at the same time fail to react to the performance incentive. The
estimates could also suggest that low-skilled agents deliberately take more time to provide
greater quality but eventually fail to translate the additional time into higher incentivized
outcomes. They may not know how to effectively trade between work speed and service

quality. These effects are estimated with worker-fixed effects suggesting that this is not

due to individual-specific time-invariant characteristics.
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Table 4: The Effect of the Bonus Introduction - Skill Differences

Dependent Variables: Service Quality (yiQtUAL) Work Speed (yiQtUAN)
Sub-Sample Low-skilled  High-skilled Low-skilled High-skilled
(1) (2) 3) (4)
Performance Pay -0.037 0.051** 37. 7 1.31
(0.023) (0.026) (10.1) (8.65)
Control variables Yes Yes Yes Yes
Individual FE Yes Yes Yes Yes
Time FE Yes Yes Yes Yes
Observations 1,681 1,836 1,681 1,836
R? 0.347 0.306 0.647 0.752
Mean dependent Variable 0.363 0.448 349.576 316.620
N Agents 194 194 194 194

Notes: The results display average treatment effects of the bonus introduction on
y;?tUAL and yf’?tUAN depending on the level of skill. Columns (1) and (3) show treat-
ment effects for low-skilled agents, while Columns (2) and (4) exhibit effects for high-
skilled agents. The sample includes the months between October 2010 and December

2011. yRUAL

it
score (NPS). ygtUAN is the work speed outcome represented by the agent’s average
handling time. Standard errors are clustered at the agent level. The mean of the
dependent variable refers to the last observed period before the bonus was introduced
for the first time.* p < 0.1, ** p < 0.05, ¥** p < 0.01.

is the service quality outcome expressed in the agent’s net promoter

Again, to address the parallel trends assumption, we proceed by visually inspecting
the pre-trend period. For ygUAL Figure 3 displays no significant pre-trend irrespective
of the level of skill. For the work speed measure ygUAN, similar to the full sample,
Figure 4 shows some periods further away from treatment violate the parallel trends
assumptions, especially for high-skilled employees, which will be further addressed in
Section 6. However, the findings for high-skilled agents on ygUAL and for low-skilled
agents yfg UAN 4o not appear to be driven by significant differences in the pre-period, since

the pre-treatment average effect is practically zero in both specifications, as indicated by

the grey line.
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Figure 3: The Effect of the Bonus Introduction on Service Quality (y2"4") - Event Study
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Figure 4: The Effect of the Bonus Introduction on Work Speed (yg UANY _ Event Study
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Notes: Event Study Analysis based on Sun and Abraham (2021) showing treatment effects on y?tUAN for each
relative treatment period. The sample includes the time between October 2010 and December 2011. yiQtUAN is

the work speed outcome expressed in the agent’s average handling time. The grey line represents the average
treatment effect in the pre and post-treatment periods.

Besides the visual inspection of potential pre-trends, event-study graphs allow the
inspection of dynamic treatment effects. Both the effects on yfoAL of the high-skilled
agents and on ygUAN of the low-skilled agents show an immediate response in the first

treatment month that remains relatively stable in the months following.
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To further analyze skill differences, in Table A2, we split our sample based on the
quartile of the ability scores (rather than the median) to highlight effect heterogeneity
at the tails of the distribution. This can also speak for or against the question whether
there are ceiling effects in performance. In that specification, we refer to agents as 'low’,
‘medium-low’, 'medium-high” and "high’ skilled’. The findings - even though the sample
restriction reduces statistical power - show that for service quality as an outcome, positive
treatment effects are found only for those at the very top of the skill distribution, driving
the initial results. For the high-skilled group, the positive effect is significantly stronger
compared to the median split (0.080 versus 0.051). Negative effects on work speed,
are driven by medium-low-skilled employees, while low, medium-high and high-skilled
employees display no significant response to the bonus introduction for that outcome.
This also provides evidence against ceiling effects in perfomance in the upper end of the
performance distribution.

As explained in Section 3.1, the NPS (or ygUAL) consists of three service quality
components: Bad (score: 0-6), medium (score: 7-8) and good (score: 9-10). Hence, we
can further disentangle the effect of the bonus introduction on the three service quality
outcomes, to see where the main result stems from. To do so, in Table A3 we use the
share of bad (Columns (1)-(3)), medium (Columns (4)-(6)) and good (Columns (7)-(9))
calls as dependent variable. The findings suggest that high-skilled agents reduced the
number of bad calls while increasing the share of good calls. In contrast, low-skilled
agents make more bad calls in response to the treatment.

Lastly, we can also examine how the resulting bonus levels differ by skill level. Be-
cause we do not observe bonus levels under the old system, we present descriptive results
on bonus payments under the new system. Figure A5 in the Appendix shows that high-
skilled individuals are more likely to get larger bonuses, whereas low-skilled individuals
are more likely to get smaller bonuses. The figure also shows, however, that the tails of
the distribution are far from zero. This is contrary to bonus distribution under the old

scheme, where the lowest and highest bonus level are hardly awarded (see, Footnote 4).
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5.3 Incentive pay and overtime

While for quantitative performance targets increasing working hours may be one channel
that explains higher performance, it can be even harmful when agents want to achieve
higher quality, as extended working hours can lead to increased fatigue, reduced con-
centration and, consequently, a decline in the quality of calls. Furthermore, explicit
performance incentives can serve as an alternative way to earn rents on their ability in-
stead of working overtime. Following this argument, we would expect a more pronounced
negative effect on overtime hours for high-skilled workers. While recent survey evidence
on performance-related pay and working hours (Artz and Heywood, 2024; Green and
Heywood, 2023) show rather an increase in working hours in response to such incentives,
it is difficult to establish causality. In this section, we provide causal estimates for the
effect of performance pay on working hours and explore possible heterogeneities between
low- and high-skilled agents.

Information on actual working hours is provided for agents in or after December
2010, which reduces the number of observations to 2,396. We focus on overtime hours,
as they may better capture the agents’ (immediate) behavioral response to the bonus,
while adjustments of contractual working hours may take longer transition periods. We
construct overtime as the difference between contractual work hours and the actual hours
worked. On average, both high-skilled and low-skilled agents work approximately 30
hours per week under contract in our sample. In the last observed month before the
bonus introduction, high-skilled (low-skilled) workers performed on average 4.79 (5.21)
hours fewer than their contractual working hours. Regardless of other control variables,
this gap shrank to 3.81 (4.26) hours per week in the nine months after the introduction.

Table 5 displays the estimated coefficients when regressing the average hours of
overtime (per week) on the same set of control variables as in Table 3, as they may
correlate with overtime and the probability of being subject to treatment. The results
show, that on average, workers reduced weekly overtime by 1.51 hours in response to the
individual bonus payment. Looking at the sub-samples (columns 2 and 3), this finding

applies regardless of the level of skill.
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Table 5: The Effect of the Bonus Introduction on Overtime

Dependent Variable: Overtime Hours (weekly)

Sample Full sample  Low-skilled High-skilled
1) (2) (3)
Performance Pay -1.51%* -1.51* -1.66*
(0.611) (0.855) (0.913)
Hours planned -0.218%*** -0.240*** -0.199***
(0.036) (0.059) (0.043)
tenure 0.854 0.558 -1.24
(0.530) (0.827) (0.928)
# Eval. Calls 0.039*** 0.035*** 0.045***
(0.008) (0.012) (0.011)
Temp. Agent 0.202 0.937 -0.151
(0.427) (0.751) (0.459)
Department dummies Yes Yes Yes
Individual FE Yes Yes Yes
Time FE Yes Yes Yes
Observations 2,396 1,178 1,218
R2 0.546 0.574 0.569
Mean dependent Variable -4.990 -5..213 -4.789
N Agents 303 152 151

Notes: The results display average treatment effects of the bonus

introduction on weekly overtime hours.

The sample includes the

months between October 2010 and December 2011. Overtime hours
are defined as the difference between actual and contractual work-
ing hours. The mean of the dependent variable refers to the last
observed period before the bonus was introduced for the first time.
Standard errors are clustered at the agent level. * p < 0.1, ** p <

0.05, *** p < 0.01.

Figure A6 shows that the parallel trends assumption mostly holds for the main and
sub-samples, especially in periods close to the treatment. Overall, the findings suggest
that, in contrast to previous findings on performance pay and working hours, incentiviz-
ing quality may cause lower working hours. This result can be interpreted such that
workers tend to avoid long hours to potentially avoid negative evaluations by customers,
which have been documented for other performance outcomes (Collewet and Sauermann,

2017).17

Tn line with that assumption, we find a negative correlation coefficient (-0.046) between overtime hours
and NPS scores, which is consistent with our hypothesis. We find no meaningful association for average
handling time.
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6 Robustness

6.1 Model specification

Anticipation of the introduction One might be concerned that workers anticipate
and have a strategic incentive to underperform before the introduction of the new bonus
system to have lower performance thresholds that are easier to reach (the Ratchet effect;
Weitzman, 1980; Charness et al., 2011). From an individual agent’s perspective, it would
be a risky strategy to consistently underperform in an environment where performance is
easy to observe along multiple dimensions and at high frequency. That agents collectively
underperform to lower performance thresholds seems difficult in terms of coordination.
Since we are not interested in the level of the performance threshold per se, lower per-
formance in periods just before the introduction of the bonus pay should be visible in
the event-study version of our results. However, especially in the incentivized outcome
yff UAL, we do not observe a systematic decline before the treatment, as the parallel trends
assumption is not violated.'® If ratchet effects should nonetheless be at work in our set-
ting, this should instead lead to an underestimation given that we use a long period before
the introduction.

Still, to emphasize this point and the sensitivity of our results to the reference period
used, we use both -1 and t-2 as baseline categories in our event study estimates (see
Table A4, Figure A7 and Figure A8). With that, our baseline results amplify: The effect
of the bonus introduction on y2Y** increases from 0.051 to 0.062 for the high-skilled and
the effect on yf’g UAN from 37.7 to 54.0 for the low-skilled agents. Again, this implies that
our initial estimates are a lower bound of the true treatment effect. Furthermore, when
looking at the event-study designs, for yfoAN (Figure A8), similar to the main results,
the graphs imply a violation of the parallel trends assumption in some of the periods

that are further away from the treatment. In the following section, we will therefore

investigate potential violations of parallel trends further.

18If any, we observe a significant increase in performance for low-skilled agents, just before the bonus
was introduced.
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Violation of parallel trends Apart from visually inspecting potential violations of
parallel trends in the framework of Sun and Abraham (2021), we use an alternative spec-
ification that allows for staggered treatment and treatment effect heterogeneity. Gardner
(2022)’s approach provides a two-stage Difference-in-Difference estimator. The estimator
first identifies group and period effects from the untreated sample observations and then
identifies average treatment effects by comparing treated and untreated outcomes after
removing such effects. Similar to dynamic TWFE approaches like Sun and Abraham
(2021), the estimator provides sensible results assuming parallel trends and no anticipa-
tion.

Significantly, the results displayed in Figure A9 show no significant violation of the
parallel trends assumption in the six months leading up to treatment in any of the spec-
ifications. Violations that happen earlier, are unlikely to be related to the introduction
of the treatment. Furthermore, the main post-treatment results increase in significance,
as almost all of the coefficients are significant on the 5% level. Additionally, the find-
ings displayed in Table A5 confirm a positive treatment effect in terms of ygUAL for the
high-skilled and a negative treatment effect on ygUAN for the low-skilled. Compared to
the baseline findings, the effect sizes for high-skilled in ygUAL and low-skilled in ygUAN
are similar. However, given the alternative specification, the results additionally suggest
significant negative treatment effects in terms of yfoAL for low-skilled agents. Again, the

event studies show no violation of parallel trends for that result.

Peer effects The bonus introduction may influence untreated agents for a variety of
reasons: To start, the characteristics of teams may differ in terms of competitiveness,
which may cause peer effects on performance. In competitive teams, if treated agents
begin to improve their performance in response to individual performance pay, non-
treated agents may adjust their efforts to avoid falling behind. While we cannot directly
account for intra-team competition, we can account for time-invariant differences in team
composition by incorporating team-fixed effects into our main specification. The results

displayed in Table A6 (Panel A) show that the inclusion of team-fixed effects does not
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qualitatively affect our main results. Again, the findings additionally imply significant
negative treatment effects for low-skilled agents on ygUAL.lg

Additionally, the share of treated individuals per team may put peer pressure on un-
treated agents, as for instance, the communication about the newly introduced individual
bonus is higher in teams that are more severely affected, which may affect the effort of
untreated agents. To shed light on that issue, we include the average share of treated
agents in the post period (Tp.s) as a control variable in Table A6 (Panel B). The treat-
ment effects are qualitatively the same as in the baseline specification, and the results for

QUAN

Y indicate that teams with a large share of agents affected by the individual bonus

work faster on average.

6.2 Variable choice and sample trimming

Number of evaluated calls A potential issue with the NPS score as an outcome
variable is its variation in the number of calls evaluated. For example, if the number of
evaluated calls increases systematically for high-skilled agents versus low-skilled agents
after the bonus introduction, this may result in a significant difference in the variability of
yg UAL  This worry is mitigated by the fact that management is not able to affect which
customers are evaluated, as callbacks occur randomly. Furthermore, we consider the
number of evaluated calls as the dependent variable, and the results in Table A7 show

that there is no statistically significant difference between high-skilled and low-skilled

agents in terms of evaluated calls.

Alternative measure of skill The measure of skill used in this study is based only on
agents observed between October 2010 and March 2011. However, excluded agents that
are not observed in that period, may have different properties. To recover those agents,
we define a broader skill measure that relies on the observed service quality in all the
quarters before the introduction.? Compared to the main specification, the sample size

increases by around 180 observations (or 5%). The results (Table A8) confirm a positive

19The number of observations slightly decreases, as the team identifier is not available for all observations.
20The procedure follows the same procedure as in Section 3.2, but uses the whole pre-period for estima-
tion.
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treatment effect for high-skilled agents in terms of yfg UAL and negative treatment effects
on yfoAN for low-skilled employees. Similar to previous robustness tests, we also find
significant negative treatment effects on the low-skilled in terms of service quality.

To further validate that our results are not driven by the choice of skill definition,
instead of regression-based rankings (see, section 3.2), we also use a measure that is solely
based on raw pre-treatment differences (instead of residuals) in service quality and work
speed. The results displayed in Table A9 align with the baseline results. Furthermore,

when relying on pre-treatment information only in the incentivized outcome ygUAL t

o
construct the skill measure, the findings for residualized (Table A10) and non-residualized
(Table A11) definitions of skill align with the inital results. Contrary to all other skill

definitions, the estimate for work speed among high-skilled agents becomes significant as

well.

Sample trimming The sample contains a large number of agents (139) who were only
observed before the bonus was introduced. Because these agents affect the difference
between the treatment and control groups in the pre-period, they also affect the overall
average treatment effect. If relatively 'bad’ agents are in the control group before the
bonus was introduced but not later, then the pre-treatment difference may be overesti-
mated and post-treatment differences would be even larger if those agents had not left
the firm. This could imply that the overall effect is biased downward. On the other
hand, if 'good’ agents leave the firm, the opposite is true.?! To account for the issue, we
re-estimate our baseline result, conditional on agents being observed in months before
and after the introduction of the bonus. The results in Table A12 - even though the

findings for high-skilled agents and service quality are only significant on the 12% level -

2n our sample, we see a lot of turnover: Among the high-skilled (low-skilled) agents, 61.9% (67.0%) left
the firm before the end of the observation period. Furthermore, 36.6% (35.1%) of high-skilled (low-
skilled) agents left the firm in the six months leading up to the introduction. Following the treatment
introduction, 25.3% (32.0%) of high-skilled (low-skilled) agents left the firm. In Figure A10, we also
show the survival probabilities separately for low-skilled (dashed) and high-skilled (solid) agents. In line
with the numbers reported above, low-skilled agents have slightly lower survival probabilities compared
to high-skilled agents but which are not significantly different from each other (p-value=0.13). Overall,
the findings are more consistent with slightly weaker sorting responses from low-skilled agents out of
the company.
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indicate qualitatively similar coefficients as in our baseline estimates and that the data’s

unbalanced structure does not drive our main findings.

7 Conclusion

This study analyzes the effect of the introduction of individual performance pay on worker
performance using unique data on agents working in the call center of a multi-national
telephone company. The data contain qualitative as well as quantitative performance
information before and after the introduction of a performance bonus. While the bonus
pay was based merely on service quality, one of the performance outcomes, work speed,
was not incentivized. To analyze dynamic treatment effects and the effectiveness of the
bonus introduction, we employ a variety of estimation strategies and model specifications.

Our main results consistently show no evidence that agents on average react to indi-
vidual incentives set by management and increase their performance in terms of service
quality to get a monetary bonus. This differs from the majority of previous studies that
examine the effectiveness of individual performance pay and worker performance at the
firm level, which may be due to the qualitative nature of the incentivized outcome, or
due to the incentive design. The non-incentivized (quantitative) performance outcome,
on the other hand, decreased in response to the introduction of the bonus. However,
effect heterogeneity is important in both incentivized and non-incentivized outcomes:
High-skilled agents increased service quality by approximately 11% in response to the
newly introduced individual bonus payment and display no effect on work speed. Low-
skilled agents, on the other hand, did not improve service quality and even decreased
work speed by 11%. Finally, contrary to recent empirical studies, the current study finds
that under qualitative performance incentives, agents reduce overtime hours in response
to individual performance pay.

A conclusion that can be drawn from the findings is that for low-skilled workers, the
introduction of individual performance pay may not lead to an increase in performance if
the targets are hard to achieve. In such cases, the incentive to improve productivity may

not be strong enough, leading to little or no performance gains. For these agents, focusing
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on performance gains that are hard to achieve might even backfire and create negative
spillover effects on their non-incentivized performance outcomes. Our results imply that
incentives can affect wage inequality within firms and potentially explain sorting effects
of performance pay. Managers should carefully consider the viability of individual bonus
schemes before implementing them. Furthermore, performance bonuses can even dampen
workers’ willingness to work overtime as excess working hours can harm the quality of

calls.
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Figure A1l: Design of the Bonus System
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Figure A3: Evolution of Service Quality yfoAL over Time
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Notes: This figure displays yiQtUAL over time for treated and non-treated agents. The left-hand side shows the

results for low-skilled and the right-hand sight for high-skilled agents. The last month before the treatment
is indicated by the vertical dashed line. yiQtUAL is the service quality outcome expressed in the agent’s net
promoter score (NPS).

Figure A4: Evolution of Work Speed 424" over Time
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Figure A5: Density by Skill Level
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Notes: This figure displays the distribution of bonus pay based on the level of skill in the post-treatment
period. Hence, the sample includes the periods between April 2011 and December 2011.

Figure A6: Event Studies of the Effect of the Bonus Introduction on Overtime
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Notes: Event Study Analysis based on Sun and Abraham (2021) showing treatment effects on weekly overtime
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2011. Overtime hours are defined as the difference between actual and contractual working hours.
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Figure A7: The Effect of the Bonuses on Service Quality (y%**) - Event Studies with

Adjusted Reference Period
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Notes: Event Study Analysis based on Sun and Abraham (2021) showing treatment effects on yiQtUAL for

each relative treatment period. The sample includes the time between October 2010 and December 2011. The
estimates use t-1 and t-2 as reference category. yiQtUAL is the service quality outcome expressed in the agent’s
net promoter score (NPS).

Figure A8: The Effect of the Bonuses on Work Speed (ygUAN) - Event Studies with
Adjusted Reference Period) - Event Study
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average handling time.
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Figure A9: Two-Stage DiD Estimates based on Gardner (2021)
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Figure A10: Survival Probabilities by Skill-Level
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Notes: This figure displays survival probabilities for high-skilled (solid line) and low-skilled (dashed line) agents
over time. The last month before the treatment is indicated by the vertical dashed line. The sample includes
the time between October 2010 and December 2011.
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Table Al: The Effect of the Bonus Introduction on Service Quality and Work Speed -

Restricted Sample

Dep. Variables

Service Quality (y

QUAL
it

)

Work Speed (y,5

QUAN)

TWFE Sun and Abraham (2021) TWFE Sun and Abraham (2021)
1) (2) (3) (4) (5) (6) (7 (8)
Performance Pay -0.0008 -0.002 0.010 0.001 46.5%** 47.7F* 22.3%** 23.6**
(0.013) (0.013) (0.019) (0.020) (9.04) (9.06) (8.17) (9.12)
Hours Planned 0.0005 0.0002 0.434 0.258
(0.0009) (0.0009) (0.510) (0.525)
Tenure 0.007 0.010 0.428 1.92
(0.010) (0.010) (6.74) (6.84)
# Eval. Calls 0.000 0.0001 -0.631*** -0.644***
(0.0002) (0.0002) (0.151) (0.163)
Temp. Agent -0.0005 0.0004 16.3 18.0*
(0.014) (0.016) (10.6) (10.5)
Individual FE Yes Yes Yes Yes Yes Yes Yes Yes
Time FE Yes Yes Yes Yes Yes Yes Yes Yes
Observations 2,879 2,879 2,879 2,879 2,879 2,879 2,879 2,879
R?2 0.265 0.285 0.285 0.304 0.593 0.635 0.611 0.650
Within R2 0.016 0.042 0.027 0.053 0.137 0.226 0.058 0.153
Mean dep. variable 0.404 330.77
N Agents 346
Notes: The results display average treatment effects of the bonus introduction on yiQtUAL and yZQtUAN based on standard

TWFE (Columns (1) to (3)) and Sun and Abraham (2021) dynamic estimators (Columns (3) and (4). The restricted
samples excludes agents that became subject to the bonus and moved out of temporary employment at the same time. The
model sub-sequentially adds control variables and individual FE. The sample includes the months between October 2010
and December 2011. yiQ’tUAL is the service quality outcome expressed in the agent’s net promoter score (NPS). yf’?tUAN
is the work speed outcome represented by the agent’s average handling time. The mean of the dependent variable refers
to the last observed period before the bonus was introduced for the first time. Standard errors are clustered at the agent
level. * p < 0.1, ** p < 0.05, *** p < 0.01.

Table A2: The Effect of the Bonus Introduction - Skill Differences (2)

Dependent Variables: Service Quality (ygUAL Work Speed (ygUAN)
Skill-level Low Medium-Low  Medium-High High Low Medium-Low  Medium-High High
(1) (2) () (4) (5) (6) (7 (8)
Performance Pay -0.038 0.023 0.036 0.080** -30.9 30.8** 10.5 -1.35
(0.048) (0.036) (0.039) (0.035) (23.8) (14.3) (10.5) (14.1)
Control variables Yes Yes Yes Yes Yes Yes Yes Yes
Individual FE Yes Yes Yes Yes Yes Yes Yes Yes
Time FE Yes Yes Yes Yes Yes Yes Yes Yes
Observations 702 979 1,034 802 702 979 1,034 802
R2 0.413 0.389 0.336 0.328 0.798 0.612 0.748 0.780
Mean Dependent variable 0.365 0.390 0.410 0.440 381.711 347.574 328.788 283.552
N Agents 97 97 97 97 97 97 97 97
Notes: The results display average treatment effects of the bonus introduction on yZQzUAL and yiQtUAN depending on the level of skill.

Treatment effects for low-skilled agents are shown in Columns (1) and (5), medium-skilled agents in Columns (2), (3), (6) and (7), and

high-skilled agents in Columns (4) and (8). The sample includes the months between October 2010 and December-2011. y?tUAL

is

the service quality outcome expressed in the agent’s net promoter score (NPS). yiQtUAN is the work speed outcome represented by the
agent’s average handling time. The mean of the dependent variable refers to the last observed period before the bonus was introduced
for the first time. Standard errors are clustered at the agent level. * p < 0.1, ** p < 0.05, *** p < 0.01.
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Table A3: The Effect of the Bonus Introduction on Service Quality - Disaggregated
Effects

Dep. Var.: Share of... Bad Calls (Nit,0—6) Neutral Calls (N, 7—8) Good Calls (Nit,9-10)
Low- High- Low- High- Low- High-
Sample Pall © giilled skilled ™' skilled  skilled T skilled  skilled
(1) (2 3) 4) (5) (6) (7) (8) 9)
Performance Pay 0.015 0.048*  -0.052* -0.016 -0.023 0.0008 0.0003 -0.025 0.051*
(0.022) (0.029) (0.030) (0.019) (0.028) (0.026) (0.019) (0.025) (0.027)
Control variables Yes Yes Yes Yes Yes Yes Yes Yes Yes
Individual FE Yes Yes Yes Yes Yes Yes Yes Yes Yes
Time FE Yes Yes Yes Yes Yes Yes Yes Yes Yes
Observations 3,517 1,681 1,836 3,517 1,681 1,836 3,517 1,681 1,836
R2 0.325 0.373 0.323 0.270 0.297 0.285 0.241 0.272 0.269
Mean Dep. Variable 6.177 6.479 5.870 6.142 5.829 6.461 3.134 2.735 3.539
N Agents 388 194 194 388 194 194 388 194 194
Notes: The results display average treatment effects of the bonus introduction on different components of
y?tUAL depending on the level of skill. The sample includes the months between October 2010 and December
2011. yiQtUAL is the service quality outcome expressed in the agent’s net promoter score (NPS). yZQtUAN is the

work speed outcome represented by the agent’s average handling time. The mean of the dependént variable
refers to the last observed period before the bonus was introduced for the first time. Standard errors are
clustered at the agent level. * p < 0.1, ** p < 0.05, *** p < 0.01.

Table A4: Baseline Estimates With Adjusted Reference Category

Dependent Variables: Service Quality (yiQtUAL) Work Speed (ygUAN)
Sample Full Low-skilled  High-skilled Full Low-skilled  High-skilled
(1) (2) 3) (4) (5) (©)
Performance Pay 0.004 -0.026 0.062*** 34.3%** 54.0*** 0.868
(0.015) (0.018) (0.023) (8.26) (10.6) (8.04)
Control variables Yes Yes Yes Yes Yes Yes
Individual FE Yes Yes Yes Yes Yes Yes
Time FE Yes Yes Yes Yes Yes Yes
Observations 3,517 1,681 1,836 3,517 1,681 1,836
R2 0.299 0.346 0.306 0.598 0.647 0.751
Mean Dependent variable 0.405 0.363 0.448 333.24 349.576 316.620
N Agents 388 194 194 388 194 194

Notes: The results display average treatment effects of the bonus introduction on y?tUAL and y?tUAN
depending on the level of skill. Treatment effects for low-skilled agents are shown in Columns (1) and
(3) and high-skilled agents in Columns (2) and (4). The estimates use t-1, t-2 and the first period as

reference category. The sample includes the months between October 2010 and December 2011. yQUAL

it
is the service quality outcome expressed in the agent’s net promoter score (NPS). yZQtUAN is the work

speed outcome represented by the agent’s average handling time. The mean of the dependent variable
refers to the last observed period before the bonus was introduced for the first time. Standard errors are
clustered at the agent level. * p < 0.1, ** p < 0.05, *** p < 0.01.
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Table A5: Estimates Based on Gardner (2022)

Dependent Variables: Service Quality (ygUAL) Work Speed (yiQtUAN)
Low- High- Low- High-
Sample Fall © Geilled  skilled T glled  skilled

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

Performance Pay (Gardner, 2022)  -0.009  -0.039***  0.059***  40.6***  41.0***  5.75
(0.011)  (0.015)  (0.017)  (8.78)  (14.9)  (8.93)

Control variables Yes Yes Yes Yes Yes Yes
Individual FE Yes Yes Yes Yes Yes Yes
Time FE Yes Yes Yes Yes Yes Yes
Observations 3,517 1,681 1,836 3,517 1,681 1,836
R2 0.0004 0.010 0.031 0.034 0.019 0.002
Mean Dependent variable 0.405 0.363 0.448 333.24  349.576  316.620
N Agents 388 194 194 388 194 194
Notes: The results display average treatment effects of the bonus introduction on yQUAL and yQUAN depending on

i,t i,t
the level of skill. Treatment effects for low-skilled agents are shown in Columns (1) and (3) and high-skilled agents in

Columns (2) and (4). The sample includes the months between October 2010 and December 2011. yf’?tUAL is the service

quality outcome expressed in the agent’s net promoter score (NPS). y?tUAN is the work speed outcome represented by the
agent’s average handling time. The mean of the dependent variable refers to the last observed period before the bonus was

introduced for the first time. Standard errors are clustered at the agent level. * p < 0.1, ** p < 0.05, *** p < 0.01.
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Table A6: The Effect of the Bonus Introduction - Peer Effects

Dependent Variables: Service Quality (ySUAL) Work Speed (ySUAN)
Sample Full Low-skilled  High-skilled Full Low-skilled  High-skilled
(1) (2) (3) (4) (5) (6)
Panel A
Performance Pay -0.007 -0.042* 0.053** 17.3** 37.2%** 0.874
(0.019) (0.025) (0.026) (7.41) (11.0) (9.65)
Team-FE X X X X X X
Control variables Yes Yes Yes Yes Yes Yes
Individual FE Yes Yes Yes Yes Yes Yes
Time FE Yes Yes Yes Yes Yes Yes
Observations 3,498 1,684 1,814 3,498 1,684 1,814
R2 0.316 0.380 0.326 0.625 0.690 0.779
Mean Dependent Variable 0.405 0.362 0.449 344.9 333.240 316.297
N Agents 379 190 189 379 190 189
Panel B
Performance Pay -0.002 -0.028 0.055** 19.3*** 33.5%** -2.33
(0.018) (0.024) (0.026) (6.78) (9.25) (8.96)
Tpost 0.020 -0.003 0.010 -31.5%* -36.1 -40.9*
(0.026) (0.037) (0.039) (14.9) (24.7) (21.2)
Control variables Yes Yes Yes Yes Yes Yes
Individual FE Yes Yes Yes Yes Yes Yes
Time FE Yes Yes Yes Yes Yes Yes
Observations 2,920 1,446 1,474 2,920 1,446 1,474
R2 0.324 0.377 0.327 0.636 0.631 0.773
Mean Dependent Variable 0.407 0.365 0.449 332.319 348.201 316.297
N Agents 355 177 178 355 177 178

QUAL QUAN
it it

depending on the level of skill. Treatment effects for low-skilled agents are shown in Columns (1) and
(3) and high-skilled agents in Columns (2) and (4). The sample includes the months between October

2010 and December 2011. yiQtUAL is the service quality outcome expressed in the agent’s net promoter

Notes: The results display average treatment effects of the bonus introduction on y and y

score (NPS). y?tUAN is the work speed outcome represented by the agent’s average handling time. The
mean of the dependent variable refers to the last observed period before the bonus was introduced for
the first time. Standard errors are clustered at the agent level. * p < 0.1, ** p < 0.05, *** p < 0.01.



Table A7: The Effect of the Bonus Introduction on Evaluated Calls

Dep. Var. Evaluated calls
Full sample  Low-skilled High-skilled
(1) (2) (3)
Performance Pay 4.05* 3.55 5.22
(2.30) (3.48) (3.18)
Control variables Yes Yes Yes
Individual FE Yes Yes Yes
Time FE Yes Yes Yes
Observations 3,517 1,681 1,836
R2 0.754 0.760 0.774
Mean Dependent Variable 15.453 15.043 15.870
N Agents 388 194 194

Notes: The results display average treatment effects of the
bonus introduction on the number of evaluated calls, the share
of evaluated calls and the standard deviation of evaluated
calls depending on the level of skill. The sample includes the
months between October 2010 and December 2011. yQUAL
is the service quality outcome expressed in the agent’s net
promoter score (NPS). y QUAN is the work speed outcome
represented by the agent s average handling time. The mean
of the dependent variable refers to the last observed period
before the bonus was introduced for the first time. Standard
errors are clustered at the agent level. * p < 0.1, ** p < 0.05,
*** p < 0.01.

Table A8: Skill Differences (1) - Broader Skill Measure

Service Quality (yQUAL) Work Speed (y ?UAN)
Sample Full Low-skilled  High-skilled Full Low-skilled  High-skilled
(1) (2) 3) (4) (5) (6)

Performance Pay -0.007 -0.042* 0.046* 25.5%** 33.7*** 5.21

(0.018) (0.023) (0.025) (7.64) (10.9) (8.75)
Control variables Yes Yes Yes Yes Yes Yes
Individual FE Yes Yes Yes Yes Yes Yes
Time FE Yes Yes Yes Yes Yes Yes
Observations 3,697 1,693 2,004 3,697 1,693 2,004
R? 0.331 0.362 0.324 0.615 0.644 0.713
Mean Dependent Variable 0.405 0.4505 0.50 333.240 357.096 312.462
N Agents 484 242 242 484 242 242

Notes: The results display average treatment effects of the bonus introduction on yQUAL and y QUAN

depending on an alternative skill measure. The sample includes the months between October 2010 and

December 2011. yiQtUAL is the service quality outcome expressed in the agent’s net promoter score

(NPS). y QUAN is the work speed outcome represented by the agent’s average handling time. The mean
of the dependent variable refers to the last observed period before the bonus was introduced for the first
time. Standard errors are clustered at the agent level. * p < 0.1, ** p < 0.05, *** p < 0.01.
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Table A9: Skill Differences (2) - Raw Rankings

Dependent Variables: Service Quality (y QUAL) Work Speed (ygUAN)
Sample Full Low-skilled  High-skilled Full Low-skilled  High-skilled
(1) (2 (3) (4) (5) (6)
Performance Pay -0.008 -0.038* 0.062** 25.5%** 23.1%* 7.26
(0.018) (0.020) (0.031) (7.70) (11.5) (8.68)

Control variables Yes Yes Yes Yes Yes Yes

Individual FE Yes Yes Yes Yes Yes Yes

Time FE Yes Yes Yes Yes Yes Yes

Observations 3,517 1,699 1,818 3,517 1,699 1,818

R?2 0.299 0.345 0.298 0.598 0.586 0.758

Mean dependent Variable 0.405 0.353 0.461 333.240 365.339 298.849

N Agents 388 195 193 388 195 193
Notes: The results display average treatment effects of the bonus introduction on yQUAL and y QUAN de-
pending on the level of skill. Skill differences are defined based on pre-treatment rankings of both yQUAL and
y?tUAN. Treatment effects for low-skilled agents are shown in Columns (1) and (4), medium-skilled agents
in Columns (2) and (5), and high-skilled agents in Columns (3) and (6). The sample includes the months
between October 2010 and December-2011. yQtUAL is the service quality outcome expressed in the agent’s net

promoter score (NPS). yQUAN is the work speed outcome represented by the agent’s average handling time.

The mean of the dependent variable refers to the last observed period before the bonus was introduced for the
first time. Standard errors are clustered at the agent level. * p < 0.1, ** p < 0.05, *** p < 0.01.

Table A10: Skill Differences (3) - Measure Based on NPS (Residualized Rankings)

Service Quality (y QUAL) Work Speed (yiQtUAN)
Sample Full Low-skilled  High-skilled Full Low-skilled  High-skilled
(1) (2) 3) (4) (5) (6)
Performance Pay -0.008 -0.040* 0.057** 25.5%** 30.5%** 16.5
(0.018) (0.023) (0.027) (7.70) (9.81) (11.1)
Control variables Yes Yes Yes Yes Yes Yes
Individual FE Yes Yes Yes Yes Yes Yes
Time FE Yes Yes Yes Yes Yes Yes
Observations 3,517 1,777 1,740 3,517 1,777 1,740
R2 0.299 0.370 0.288 0.598 0.601 0.694
Mean Dependent Variable 0.405 0.333 0.479 333.24 326.53 340.18
N Agents 388 194 194 388 194 194
Notes: The results display average treatment effects of the bonus introduction on yQUAL and yQUAN

depending on the level of skill. Skill is defined based on the residualised service quality in the six months

QUAL

prior to the treatment introduction. v, is the service quality outcome expressed in the agent’s net

promoter score (NPS). yQtUAN is the Work speed outcome represented by the agent’s average handling

time. The mean of the dependent variable refers to the last observed period before the bonus was
introduced for the first time. Standard errors are clustered at the agent level. * p < 0.1, ** p < 0.05,
Hkk

p < 0.01.
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Table A11: Skill Differences (4) - Skill Measure Based on NPS (Raw Rankings)

Service Quality (ygUAL) Work Speed (yiQtUAN)
Sample Full Low-skilled  High-skilled Full Low-skilled  High-skilled
1) (2) 3) (4) (5) (6)
Performance Pay -0.008 -0.048* 0.058** 25.5%** 23.8** 23.5%*
(0.018) (0.025) (0.026) (7.70) (9.19) (11.6)
Control variables Yes Yes Yes Yes Yes Yes
Individual FE Yes Yes Yes Yes Yes Yes
Time FE Yes Yes Yes Yes Yes Yes
Observations 3,517 1,702 1,815 3,517 1,702 1,815
R?2 0.299 0.347 0.266 0.598 0.638 0.609
Mean Dependent Variable 0.405 0.318 0.486 333.24 326.30 339.72
N Agents 388 194 194 388 194 194

Notes: The results display average treatment effects of the bonus introduction on letUAL and y?tUAN

depending on the level of skill. Skill is defined based on the service quality in the six months prior to

the treatment introduction. yiQtUAL is the service quality outcome expressed in the agent’s net promoter

score (NPS). y?tUAN is the work speed outcome represented by the agent’s average handling time. The
mean of the dependent variable refers to the last observed period before the bonus was introduced for
the first time. Standard errors are clustered at the agent level. * p < 0.1, ** p < 0.05, *** p < 0.01.

Table A12: Alternative Specification - More Balanced Sample

Service Quality (ySUAL) Work Speed (ygUAN)
Sample Full Low-skilled  High-skilled Full Low-skilled  High-skilled
(1) (2) 3) (4) (5) (6)

Performance Pay -0.008 -0.029 0.041 22.5%** 36.8** -4.16

(0.019) (0.024) (0.026) (7.79) (9.60) (9.22)
Control variables Yes Yes Yes Yes Yes Yes
Individual FE Yes Yes Yes Yes Yes Yes
Time FE Yes Yes Yes Yes Yes Yes
Observations 2,948 1,424 1,524 2,948 1,424 1,524
R? 0.299 0.350 0.324 0.542 0.620 0.717
Mean Dependent Variable 0.404 0.369 0.441 334.189 350.209 316.770
N Agents 249 126 123 249 126 123

Notes: The results display average treatment effects of the bonus introduction on y?tUAL and y?tUAN

depending on the level of skill. The sample includes the months between and conditions on being observed
in the period before and after the bonus was introduced. yStUAL is the service quality outcome expressed
in the agent’s net promoter score (NPS). yi%UAN is the work speed outcome represented by the agent’s
average handling time. The mean of the dependent variable refers to the last observed period before the
bonus was introduced for the first time. Standard errors are clustered at the agent level. * p < 0.1, **
p < 0.05, *** p < 0.01.
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