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Abstract

This study uses rich information on performance outcomes to estimate the effect

of bonus pay on worker productivity. We use a policy discontinuity in the call

centre of a multi-national telephone company in which management introduced

monetary bonuses upon achieving pre-defined performance thresholds. The results

show that the bonus is associated with an increase of a third of a standard deviation

in the underlying performance outcome. This effect is mostly driven by low-ability

agents whose performance improvement is about three times as large as for the

average worker. Conversely, the treatment effect for high-ability agents is even

negative. Furthermore, we find that other, non-incentivised performance outcomes

are positively affected.
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1 Introduction

Performance pay is used to link workers’ wages to their performance to elicit optimal effort

levels. There has been substantial research on measuring the effect of provision of per-

formance bonuses on performance outcomes that depend on either absolute performance

targets or workers’ performance relative to their peers. Most studies use personnel data

and exploit (quasi-) exogenous variations in the compensation schemes of single firms.

Overall, studies find that pay for performance based on absolute performance thresh-

olds yields higher worker performance (see, e.g., Dohmen and Falk, 2011, for a recent

overview).1

This paper exploits the introduction of performance bonuses in the call centre of

a multi-national telephone company located in the Netherlands. The dataset contains

information on different performance outcomes, one of which was used to incentivise call

agents by introducing a bonus payment upon achieving a predefined performance level

over a given time period. This outcome, which is available for each working week, is

based on the service quality an agent provides to customers. This net promoter score is

rated by the firm’s customers (see, e.g., Keiningham et al., 2007). In accordance with

the related literature, we find that the workers, on average, react to the newly introduced

performance pay by providing higher performance. This result is also in line with findings

from other laboratory as well as field studies for other industries (Lazear, 2000; Shearer,

2004; Shi, 2010; Heywood et al., 2011). Estimation results show that workers who are

lower in the performance distribution before the introduction of the performance pay

1Relevant studies examine the effect of relative incentives on performance (Bandiera et al., 2005) and
the effect of team incentives on productivity (Hamilton et al., 2003; Muralidharan and Sundararaman,
2011; Bandiera et al., 2012).
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drive the performance improvement after the bonus is introduced, whereas the bonus

does not affect the behaviour of workers who would have outperformed the performance

target anyhow. These results are stable to tests for seasonality and time trends and other

robustness tests.

This study contributes to the literature on the analysis of performance incentives on

performance outcomes in several ways. First, this study contributes to the literature on

the effects of introducing a performance-related bonus on performance outcomes. Previous

research exploiting firm personnel data shows that performance-related pay can have

substantial effects on individual performance. Lazear (2000) shows that the output of

windshield installers increases by 44% after the introduction of piece-rate pay. Similarly,

Shearer (2004) and Shi (2010) find that workers perform about 20% better under piece-

rate pay in tree planting and tree thinning, respectively. Heywood et al., (2011) find that

a piece rate leads to an increase of 50% in peer-reviewed publishing among professors of a

university in China. These studies focus on output measures, such as the number of pieces

accomplished within a given time. It is more difficult, however, for firms to monitor the

quality of workers’ output. The call centre analysed in this study applies a monitoring

system for service quality. Given the availability of this performance measure, the firm

incentivised this measure to improve overall call quality.

Second, we analyse whether agents throughout the ability distribution react differ-

ently to the incentives set by management. For relative incentives, Azmat and Iriberri

(2010) find that ability matters for the response to incentives. Owing to the design of

the incentive scheme, our study finds that the incentives work best for those in the lower

2



tail of the ability distribution, while they decrease performance at the upper end of the

distribution.

Third, this study analyses the effect on incentivised as well as non-incentivised per-

formance measures. If workers’ tasks consist of several dimensions of task performance,

one of which is incentivised while the others are not, workers may simply aim at perform-

ing well on the performance outcome that is rewarded Holmstrom and Milgrom (1991).

Only a few studies analyse the effect on alternative performance outcomes that are not

subject to the incentive introduced (Asch, 1990; Al-Ubaydli et al., 2008). Our study is

able to analyse whether an increase in the incentivised service quality comes at the cost of

a lower service quantity. However, we do not find such a trade-off, since service quantity

is also affected positively.

The following section describes the firm whose performance pay is evaluated and

how worker performance is measured. Furthermore, it discusses how the firm set wages

before and since the introduction of performance pay. The main estimation results are

given in Section 3. Section 4 shows that the results are robust to alternative hypotheses

(e.g., placebo treatments). Section 5 summarises and concludes the study.
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2 The firm and its incentive schemes

2.1 The firm

The call centre in which this incentive scheme was implemented is part of a multi-national

telephone company located in the Netherlands.2 The call centre is an in-house service

centre that handles the inbound calls of current and prospective customers. Customers can

contact the call centre to ask questions and report technical and administrative problems

and complaints. An automated routing system connects customers to available agents.

The call centre is organised into different departments, some of which were subject

to the introduction of performance bonuses based on individual performance.3 The es-

timation sample comprises these departments, where all agents have the same task and

are evaluated based on the same performance measures. Handling inbound customer calls

involves talking to customers as well as accessing and entering documentation in the cus-

tomer database. Agents are not involved in any other task, such as written customer

correspondence. Agents are assigned to team leaders whose main task is supervising

the agents and monitoring their calls. Team leaders report to and are evaluated by the

department managers.

2Data from the same firm are also used by De Grip et al. (2011), De Grip and Sauermann (2012),
and Kriechel and Sauermann (2012). In contrast to these papers, our paper uses a more recent sample
period that covers the introduction of performance bonuses. In addition, this study uses information on
more departments than the cited papers.

3There are also workers who receive bonuses based on their department’s average performance because
individual performance is not properly measurable, for example, general management and back-office
workers.
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2.2 Explicit incentives in the firm

Though agent performance is precisely measurable along several dimensions for any given

time interval, explicitly formulated performance incentives to increase performance were

only introduced in April 2011.4 Before as well as after the introduction of the new incentive

scheme, the incentive scheme consisted of two components, one bonus component and one

pay rise component. The main difference of the new system is that agents are paid a wage

premium if they outperform one of four predefined performance thresholds on one of the

observable performance outcomes.

Before the introduction of the performance bonuses evaluated in this paper, the firm

incentivised agents by an annual wage increase and an annual bonus. Agents were formally

evaluated by their supervisor, i.e. their team leader, in April or May and would receive a

grade from one (lowest) to five (highest).5 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%. There is no additional seniority-related wage increase employed

at the call centre.

4According to management, the main reason for the non-utilisation of explicit incentives based on
observable performance outcomes was the position of the workers’ council.

5Additional 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. Team leaders as well as department managers were
asked to reach a bell-curve distribution of performance gradings in both their teams and departments,
respectively.
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Though the annual performance rating by the supervisor had considerable impact

on agents’ wage growth and annual bonuses, the rating was at the discretion of the team

leader and not (directly) dependent on an agent’s observable performance outcomes. The

team leader was supposed to consider several measurable performance outcomes, such

as average handling time and measures of customer satisfaction, as well as the agent’s

behaviour towards peers, team leaders, and managers in the previous year. In addition

to the lack of well-defined evaluation criteria such as performance thresholds, there was

no predefined weighting of the different measures.

The new incentive scheme introduced in April 2011 only affected the bonus compo-

nent. While the annual performance rating was still used to determine an agent’s annual

wage growth, the firm abolished the annual performance bonus linked to annual perfor-

mance ratings. Under the new incentive scheme, up to 12% of an agent’s wage is now paid

as a bonus, depending on whether the agent outperforms the thresholds defined by man-

agement. The idea behind the introduction of a bonus explicitly related to service quality

is that the quality of services provided to customers has become a unique competitive

advantage in the mobile communications market.

This bonus is based on a measure of service quality gathered from customer satisfac-

tion surveys of randomly phoned back customers. There are j = 1, . . . , 5 bonus levels Bj,

which correspond to bonuses of 0, 4.8, 8, 10, and 12% of the wage earned, respectively.

Agent performance is calculated and evaluated quarterly (Figure 1). If an agent’s average

performance y does not exceed the lowest threshold y1 (y ≤ y1), the agent receives no

bonus (B1 = 0%). Agents who outperform the highest threshold (yJ−1 ≤ y) receive the

highest bonus, BJ . In accordance with the bonus payments, the performance thresholds
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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 are only 0.025.6

Throughout the quarter, agents are given feedback about their individual performance

about once a week.

Agents are shown to experience substantial learning effects (for other performance

outcomes, see De Grip et al., 2011). For this reason, management decided not to consider

agents hired as temporary help or agents with less than six months’ tenure for individual

performance pay. Instead, these agents were paid a bonus depending on the average

department performance.7

The calculated bonus pay is paid with the regular monthly wage 1.5 month after the

end of each quarter. In the meantime, management revises the thresholds and communi-

cates the new thresholds for the next quarter to team leaders and agents.

The main difference between the old and the new bonus payment is that the new

incentive system is more precisely formulated in terms of specific service quality targets

and is more transparent in terms of outcomes, which are clearly communicated before the

bonus period. In addition, the evaluation periods are much shorter (three months) than

6Average performance differs by department. The target size is therefore adjusted accordingly. The
absolute distance between the target thresholds is the same for each department.

7Furthermore, agents whose quarterly performance is based on fewer than 60 evaluations, the agent’s
department average performance is used to assess the individual agent’s bonus level. In the estimation
sample, about 45% of the agents did not have the minimum number of 60 evaluations during the evaluation
period. Since agents are not able to affect whether customers participate in the survey, this should not
bias the results.
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that of the old incentive scheme (12 months), which increases worker awareness of the

relation between their own performance and pay.

2.3 Performance outcomes

While it is often difficult to directly measure worker performance, call centres have several

measures covering different performance dimensions. These performance data comprise

measures of service quality as well as measures that describe the work speed of agent

tasks (‘quantity’). 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. The availability of different performance dimensions, one of which

is incentivised under the new incentive scheme, allows one to estimate the effect on both

incentivised and non-incentivised measures. All performance measures are available at

the individual agent level before and after the introduction of performance pay for a large

number of time periods.

While several studies use team manager evaluations to measure worker performance,

this information is potentially biased because of its subjectivity, and the reasons for this

bias may be unobservable to the researcher Flabbi and Ichino (2001). All performance

outcomes used in this study, however, were automatically generated and thus less prone

to potentially subjective evaluations, as in the case of performance evaluations by team

leaders or managers.
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Service quality provided by agents

The newly introduced bonus pay in this call centre is based on a measure generated from a

customer satisfaction survey among a randomly chosen population of customers. Amongst

other questions, customers were asked whether they would recommend the mobile operator

to family and friends, based on the previous call. This question could be answered on a

scale from zero (‘very unlikely’) to 10 (‘very likely’).8

From the answers to this question, the management calculated the net-promoter

score (see, e.g., Keiningham et al., 2007), which is assumed to be related to customer

loyalty. Because the question explicitly asks for the customer’s opinion based on this call,

we use this as a measure of an agent’s service quality. This measure is defined as the

percentage point difference between the share of customers rating the agent as nine or 10

(high service quality) and those rating the agent as six or lower (low service quality):

NPSit = yqit =
Nit,9−10 −Nit,0−6

Nit,0−10

(1)

where N is the number of evaluations and the subscript denotes the grade given by the

customer for agent i in week t. For interpretation purposes, the customer satisfaction

index used throughout this study is scaled between zero and one. All evaluations during

the bonus period (i.e. the quarter) are used to calculate yqit and to assess the size of the

bonus.

8The exact question was ‘Based on this contact, how likely are you to recommend [the firm] to your
family and your friends?’ The survey contained further information on whether the customer had already
approached the call centre with the same problem previously, whether the problem that was the reason
for the call had been solved, and how much effort the agent put into the call to solve the problem.
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Before interacting with an agent, customers are informed whether they were willing

to participate in a customer satisfaction survey. Importantly, the agent did not know

whether the customer agreed to participate in the survey or not. Neither agents nor

managers can affect the selection of customers who rate agent performance and thus

cannot influence this outcome measure by selection into the survey. Shortly after the end

of the customer call, a random subset of customers was automatically called back. An

interactive voice response system then guided the customers through the survey.

Because service quality is taken from the customer survey, the number of evaluations

relative to the actual number of calls made is rather low. In the sample employed for this

study, about 1.9% of calls were evaluated by the customer satisfaction survey. This

has two implications for the use of service quality as a performance measure: First,

available agent–week observations of service quality are often based on only a low number

of actual evaluations and thus have considerably more variation than the average. For

this reason, all estimations control for the number of customer evaluations (see Section

3.3). Second, only about 61% of agent–week observations have at least one evaluation

which substantially reduces the sample size for estimations using service quality as an

outcome variable.9

9A potential concern about using yqit as a performance outcome is that it may be potentially biased
because of customer non-response. Agents providing low-quality (high-quality) service would then be
characterised by service quality that is higher (lower) than their actual service quality because the sample
of evaluated calls is less representative of their calls than for agents providing higher (lower) quality. While
this may be a potential concern about the validity of service quality as a proxy for quality provided, there
is no reason to assume that customer non-response changed with the introduction of performance pay.
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Alternative performance outcomes

Apart from service quality yqit, which is used to calculate the bonus paid to agents, the call

centre generates other performance outcomes that are not related to the new incentive

scheme. These enable us to analyse the effect of incentives on performance outcomes that

are not subject to the bonus pay calculation. This study uses performance outcomes that

describe (1) work speed and (2) another service quality indicator that indicates whether

the customer’s problem was actually solved.

The performance outcome that describes work speed is based on the average length of

calls to measure performance. Average handling time ahtit provides a clear and objective

measure of quantitative performance that is available for each agent i and all calendar

weeks t. It measures the average time an agent spends talking to a customer and logging

the information on the call in the customer database.10 Shorter average handling times

are associated with higher performance because short calls are less costly to the firm. We

therefore define the measure of (quantitative) performance as yit = 100
ahtit

. Shorter calls

with a lower average handling time ahtit are thus interpreted as higher performance yit.

The share of problems solved is used as a second performance outcome to approxi-

mate service quality. The information is taken from the same survey as the incentivised

performance outcome service quality. Customers were asked whether their ‘question was

completely resolved to’ by the call agent in the corresponding call (yes/no). This variable

is defined as the number of solved problems over all evaluations of agent i in week t.

Compared to performance outcome service quality, the share of problems solved indicates

10This performance outcome is used by several studies using call agent data: for example, Liu and Batt
(2007), and De Grip and Sauermann (2012).
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whether the agent was able to solve the problem for which the customer called the call

centre.

3 The effects of incentives on performance

3.1 Estimation sample

The data used in this study provide weekly information on the performance outcomes

of the same workers before and after the introduction of the bonus related to service

quality. We use the performance information on all agents who worked at least one week

during the three months before or after the introduction of the performance bonuses.

The sample also includes agents who were working in these departments but who were

not (yet) eligible for individual performance pay because, for example, they did not meet

the tenure or employment criteria.

The total number of agents in the estimation sample is 428, with 15,584 observations.

The agents were observed on a weekly basis from week 6/2010 until week 26/2011 (end of

quarter 2/2011).11 The sample thus consists of weekly data over more than four quarters

before the introduction of performance pay and one quarter after. In the estimation

sample, 41% of the agents are men; agents are are, on average, 30 years old and have an

average tenure of 2.1 years (Column (1) of Table 1). Across the estimation sample, 61%

of all agent-week observations were working or had worked as temporary help agents who

11Despite the fact that the same data are available for the time period after quarter 2/2011, they are
not used in this paper. This is because management re-evaluates the performance thresholds for each
bonus quarter, which introduces endogeneity that can bias the estimation results. Furthermore, it is more
difficult to establish causality because time trends hinder identification in the long run.
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were not entitled to the bonus. Agents did, however, switch from temporary help agent

contracts to fixed-term contracts within the sample period.

The average service quality provided by agents is 0.403, with a standard deviation of

0.082. This corresponds to an original value of about -0.25 on a scale from -1 to one. This

number can be interpreted such that agents provide, on average, 25 percentage points

fewer calls of high quality (Nit,9−10) than of low quality (Nit,0−6). The mean work speed

is 0.326, which corresponds to an average handling time of 5.11 minutes. On average,

customers stated that agents solved more than two-thirds (0.698) of the problems for

which they had contacted the call centre.

Column (2) of Table 1 shows the descriptive statistics for the sample with agent–

week observations containing information on service quality. Of the 429 agents in the

overall sample, 312 (73%) do have information on service quality. A comparison of the

means, however, shows that there is hardly a difference between agent–week observations

containing information on service quality and those that do not.

3.2 Descriptive results

Figure 2 shows the distribution of performance bonuses paid for the first quarter after the

introduction of performance pay. On average, the bonus is 5.9% of the quarterly wage.

Table 2 shows descriptive statistics of the estimation sample, comparing the quarters

before and after the introduction of the bonus. The table shows that the gender and tenure

composition of the agents do not significantly differ between the periods before and after

the introduction of the bonus. As first, descriptive evidence of the effect of the bonus
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introduction, the table shows that service quality is slightly higher after the introduction

though the difference is not significantly different from zero. The same holds for the two

alternative outcomes of performance, share of problems solved and average handling time.

Panels (a) and (b) of Figure 3 depict the development of service quality over time.

Despite the fact that service quality varies over time, it does not seem to follow seasonal

patterns. In line with the descriptive results shown in Table 2, this figure suggests no

significant increase in performance, despite the fact that time effects are controlled for

by including linear and quadratic time trends. The figure shows, however, that the line

seems to become less volatile after the introduction of performance pay.

3.3 Estimation strategy

The effect of the introduction of explicit performance bonuses on the incentivised perfor-

mance outcome is estimated by a regression of the output yqit on a dummy variable that

equals one in the period after the introduction and zero before (pit):

yqit =αi + τpit + β1tt + β2Xit + uit (2)

where the αi are individual fixed effects to account for individual heterogeneity, tt contains

controls for overall time trends, the Xit are covariates such as working hours in week t

and agent tenure, and uit is an idiosyncratic error term.12 Throughout all regressions,

standard errors are clustered at the agent level.13

12Throughout this study, the regressions do not control for individual tenure because tenure, individual
fixed effects, and the linear time trend are perfectly collinear.

13The regressions using service quality and share of problems solved as measures of outcome are
weighted by the number of evaluated calls in week t. This weighting is introduced because this weekly
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The identification strategy to estimate the effect of bonus pay on the underlying

performance outcome relies on the comparison of the performance outcomes of the (same)

workers before and after the introduction of the bonus pay. This requires appropriately

controlling for other, potentially confounding effects such as trends in performance and

seasonal effects.

Because appropriately controlling for time trends is important in this setting, where

all agents are subject to the new pay scheme, the regressions include linear and squared

time trends. In addition, dummies for the month of the year are used to take seasonal

patterns into account.

Furthermore, estimation of the effect of bonus pay on performance outcomes may

be confounded by other, for example, organisational changes within the firm that took

place at the same time as the introduction of the bonus pay. In January 2011, 2.5 months

before the introduction of the bonus pay, the departments were reorganised. However,

no other organisational changes took place at the same time as the performance bonuses

were introduced, or any other changes, such as sudden changes in the structure of calls,

for example, due to newly introduced products. The estimated effect of the treatment

dummy pit (τ̂) should thus provide an unbiased estimate of the effect of the introduction

of the bonus related to service quality.

number of evaluated calls varies, which potentially affects the accuracy of the measurement of the outcome
variable. In addition, these estimations contain dummy variables for each possible number of evaluations
to control for within-agent differences in performance outcomes due to the varying number of evaluations.
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3.4 Estimation results

Average effects

Using information on performance outcomes at the individual level before and after the

introduction of the individual performance bonuses, Table 3 shows the results when es-

timating Equation (2) with service quality as the dependent variable. As a baseline

estimate, Column (1) of Table 3 shows the effect of the introduction of performance pay

on service quality controlling only for a linear and a quadratic time trend. Conditional on

time trends, performance is 0.027 higher after the introduction, of individual performance

bonuses, compared to before. This corresponds to about a third of the standard deviation

in service quality.14

In Columns (2) and (3), we further control for the department the agent is working

for, the agent’s number of working hours in a week, whether the agent is employed as a

temporary help agent (and therefore is not eligible for the bonus pay), and agent-level

individual fixed effects. The estimated effect slightly decreases to 0.022 and 0.023 in

Columns (2) and (3), respectively, which corresponds to 28% of one standard deviation

of service quality.

These results show that workers do react to the incentives set by management by

providing higher service quality to customers.

14Estimation results excluding agents who were not eligible due to tenure or their working contract
shows similar results as the ones presented in this section.
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Alternative performance outcomes

Though the bonus is based on service quality only, one can expect an effect on non-

incentivised performance outcomes as well. The first argument for an effect on non-

incentivised outcomes is that agents will focus on the incentivised outcome, thereby ‘ne-

glecting’ other, potentially conflicting performance outcomes. If performance outcomes

conflict one expects a negative effect on other performance outcomes and a positive ef-

fect if these are positively related to each other. The second argument for externalities

on other performance outcomes is that these were implicitly incentivised under the old

incentive scheme, where any behaviour mattered for the annual performance rating and

thus for the annual bonus paid.

Figure 4 shows the development before and after the introduction of performance pay

for average handling time (Panel (a)) and the share of problems solved (Panel (b)). Over

the sample period, average handling time shows a downward trend before the introduc-

tion.15 The overall correlation between service quality and average handling time before

the introduction is -0.039 (significant at the 5% level). On the other hand, the share of

problems solved, which has a strong positive correlation with service quality (0.38), shows

a relatively stable pattern before and after the introduction of performance pay.

To test whether the introduction of incentivising service quality affects alternative

performance outcomes, the regressions shown in Table 3 are replicated with the per-

formance outcomes’ average handling time and share of problems solved. For average

handling time (Columns (1) to (3) of Table 4), the results show a significant increase of

15According to the firm’s management, this was mainly due to the fact that agents were pushed to
perform better on service quality than on other measures, such as average handling time.
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0.021 to 0.027, respectively, which corresponds to an increase of roughly one-fourth of a

standard deviation in average handling time. For the share of problems solved, the effect

is slightly higher, ranging from 0.021 to 0.029 (one-fourth of one standard deviation).16

These findings suggest that the introduction of bonus pay based on incentivised

performance outcomes does not have negative effects on non-incentivised performance

outcomes. The results for the average handling time could be explained by the fact that

they are relevant to the annual wage increase.17 The effect on the share of problems solved

is, on the contrary, likely due to the complementary relationship with service quality.

These results provide evidence against the multitasking hypothesis Holmstrom and

Milgrom (1991) because agents do perform better, even on non-incentivised performance

outcomes. Despite the fact that the relative importance of different performance outcomes

has changed (i.e., service quality is incentivised with the introduction of the bonus pay),

the alternative performance outcomes may still matter for the annual wage increase or

more generally for promotion decisions.

Heterogeneous effects

Under performance pay, agents receive individual performance bonuses when outperform-

ing performance thresholds on service quality that are set in advance by management.

The design of the incentive scheme implies that agents of high ability, who easily outper-

form the highest performance threshold, do not have an incentive to perform even better

since they will receive the maximum bonus in any case. On the other hand, low-ability

16The number of observations is smaller in regressions where the share of problems solved is the measure
of outcome because this measure is based on the aggregate of customer evaluations of agent i in week t.

17This result may also be explained by the argument that customers simply prefer shorter calls, irre-
spective of the outcome of the call.
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agents, who perform below the lowest threshold, do have an incentive to increase their

efforts to achieve a bonus by reaching (one of) the performance thresholds (Figure 1).

The descriptive evidence suggests that there are indeed heterogeneous effects due

to the design of the incentive scheme applied by the firm. Figure 5 shows the kernel

distribution of agents’ average service quality in the quarters before (solid line) and after

(dashed line) the introduction of performance pay. The vertical lines show the lowest and

highest performance thresholds, respectively. Below the lowest threshold, agents receive

no bonus, while agents above the highest threshold receive the maximum bonus of 12%

of their wage. The figure suggests that the distribution in the lower part moves slightly

to the right (an increase in performance). However, the performance to the right of the

highest performance threshold moves slightly to the left (a decrease in performance).

This suggests that the effect of the bonus on the performance of the high-ability agents

is negative.

This pattern is confirmed by the estimation results shown in Panel (a) of Table 5.

The table replicates the regression used in Column (3) of Table 3 by ability quartile. For

this purpose, the sample is differentiated by the average performance in the quarter before

the introduction of the performance pay. In line with predictions, the results show that

the effect is highest for the lowest quartile of the ability distribution (0.088) and negative

(-0.034) for the highest quartile (high-ability agents). The effect for the second quartile

is roughly the same as the average effect, whereas performance of the third quartile did

not increase significantly with the introduction of bonus pay. While the average effects

are positive (Table 3), these results show that this effect is driven by a strong increase for

low-ability agents and even a decrease for high-ability agents.
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For the two alternative performance outcomes not subject to the new bonus pay, the

results show slightly different patterns. Panel (a) of Figure 6 shows the kernel density of

the average handling time in the quarters before and after the introduction of performance

pay. It suggests that there is only a moderate increase in average handling time related

to the introduction of the bonus pay scheme. In line with this figure, Panel (b) of Table

5 shows that that the increase in average handling time is driven by the second to fourth

quartiles (0.029–0.037), while the effect is insignificant for the lowest quartile.

The effect for the share of problems solved is similar to the effect of service quality:

Panel (b) of Figure 6 suggests a small increase in the lower part of the distribution.

Indeed, the estimation results in Panel (c) of Table 5 show that the effect is significantly

positive only for the lowest quartile while it is insignificant for the other quartiles. As for

service quality, this result shows that the effect is driven by low-ability agents for whom

the incentive to perform better on service quality is higher than for high-ability agents.

4 Robustness analyses

4.1 Seasonality and confounding factors

Compared to settings where the researcher decides the timing of the treatment or observes

randomised treatment and control groups at the same time (see Bandiera et al., 2007; Shi,

2010; De Grip and Sauermann, 2012), the bonus pay was introduced for all agents at the

same time. The effects are thus identified by observing the same workers over time,

before and after the introduction of bonus pay. A major concern about the identification
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strategy is that general time effects, such as seasonal patterns, may confound the estimated

treatment effect. If, for instance, the treatment (post-introduction) period is characterised

by higher performance in each year, we may interpret the estimated treatment effect as a

causal effect of the treatment while it is in fact due to seasonal effects.

To explore whether the estimated treatment effect is contaminated by seasonal ef-

fects, the main equation (shown in Column (4) of Table 3) is estimated in different specifi-

cations and for different sample periods around the introduction date of the performance

pay. As first part of the evidence, Column (1) of Table 6 shows the main regression, with

month of the year dummies added. These variables should pick up recurring seasonal

variation that is not captured by the time trends included. The estimated treatment

effect is slightly higher than for the regression shown in Table 3.

As a second piece of evidence against the alternative hypothesis of time effects,

Columns (2) through (6) of Table 6 show the main regression, for varying time periods.

First, Columns (2) through (4) show the estimated treatment effects if the sample period

starts later than in the main results shown in the previous section. For this purpose,

Column (2) shows the results if the sample starts in the second quarter of 2010, Column

(3) for the sample starting in the third quarter of 2010, and Column (4) for the sample

starting in the fourth quarter of 2010. Irrespective of the length of the sample, these

results show that the estimated treatment effect τ̂ remains stable.

Columns (5) and (6) show the estimated treatment effect when the estimation sample

contains only the quarters before and after the introduction and just the months before

and after, respectively. If there are no announcement effects, the estimated treatment
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effect should also be determined when comparing the periods just before and just after

the introduction of the bonus pay. The results show that both the quarter and month

samples are significant, with 0.018 and 0.032, and comparable to the main results.

One may also be concerned about the announcement effect of the introduction of

the bonus pay. The agents were first informed about the fact that service quality would

become the basis for bonus pay in November 2010. A reorganisation of the departments

that came along with the introduction of performance pay was carried out in January 2011.

In the second half of March 2011, agents were informed that they would receive a bonus on

top of their wage paid from April 2011. To explore this, the baseline regression is estimated

with hypothetical dates for the introduction, such as the date of the announcement instead

of the actual introduction. If this leads to a significant treatment effect, such evidence

would suggest that the announcement already affected worker performance. Figure 7

plots estimated treatment effects for any possible hypothetical date. The vertical lines

show four important dates: (1) the announcement, (2) the reorganisation, (3) the actual

announcement about the details and the starting date, and (4) the actual introduction.

The estimated treatment effects plotted in Figure 7 show that neither the announce-

ment date (1) nor the reorganisation date (2) is associated with a significant treatment

effect. When we define the treatment dummy as being one from any week between Jan-

uary to March 2011 onwards, however, the estimated treatment effects are significantly

different from zero. This suggests that a part of the treatment effect can be explained by

announcement effects, that is, that agents improved their performance already before the

actual introduction of the bonus pay.
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Furthermore, Figure 7 shows evidence that the date of the introduction of the bonus

scheme is not prone to (recurring) seasonal effects. The figure shows that when the intro-

duction is artificially set to t−1 (year), the estimated treatment effect is not significantly

different from zero. Besides general time trends, however, the estimated treatment effect

may also be the result of individual trends, for instance, due to learning on the job. De

Grip et al. (2011) show that learning is most important in the first year of working for

the call centre.

To investigate this effect, Table 7 shows the baseline regression augmented by the

interaction of the linear time trend and individual fixed effects. This takes any (heteroge-

neous) learning effects at the individual level into account. The estimation results show

that the estimated treatment effect remains almost unchanged compared to the baseline

results shown in Column (3) in Table 3.

4.2 Sorting and turnover

Previous studies show that changes in incentives also change the ability distribution in the

workplace Lazear (2000). In call centres, turnover is traditionally relatively high (Batt

et al., 2005). Figure 8 shows the separation rates over time.18 Separation rates show a

peak in the quarter before the introduction, suggesting that agents left the firm to avoid

performance pay.

To analyse whether there is sorting, we use a measure of ability that is calculated

from the fixed effects coefficients in a regression controlling for tenure and other covariates.

18For the purpose of analysing the effects of sorting, a longer sample is used that considers observation
until the first quarter of 2012.
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This ability measure is then compared for new starters just before and just after the

introduction of performance pay. This allows to analyse whether incoming agents differ

from before to after the introduction of performance pay. The average ability for starters

is 0.400 before the introduction of the performance bonus and 0.384 afterward. The

difference is, however, not significant.

The picture is different, however, when comparing the ability of agents who left in

the quarter before the introduction (average ability 0.313) with that of agents who left

in the quarter after the introduction (0.361). The agents who left their job just after the

introduction are of about 10 percentage points higher ability than the agents who left

before the introduction.

5 Conclusion

This study analyses the effect of the introduction of bonus pay on worker performance

using unique data on agents working in the call centre in a multi-national telephone com-

pany. The data contain qualitative as well as quantitative performance information on

performance before and after the introduction of a performance bonus. The bonus pay,

however, was based merely on service quality performance outcomes, while the perfor-

mance outcome, which is based on average handling times, was not incentivised.

We find that agents increase their service quality by about a third of a standard

deviation. This shows that agents do react to incentives set by management and increase

their performance to get a monetary bonus. Furthermore, we show that agents also

perform better on alternative outcomes, namely work speed and share of problems solved.

24



This result may be explained by the fact that alternative performance outcomes may still

matter for less well-defined incentives, such as promotion decisions.

Furthermore, the results show that the estimated effect of the bonus introduced is

driven by low-ability agents. These agents reacted much more strongly to the incentives

set, while high-ability agents even reacted negatively to the incentives.
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A Figures

Figure 1: Design of the bonus system
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Note: Bj denotes bonus levels as a percentage of an agent’s gross wage in the bonus quarter when achieving a performance
level of thresholdj .

Figure 2: Distribution of bonuses paid in the first performance pay quarter
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Note: This histogram shows the distribution of bonuses paid in the first quarter after the introduction of performance
bonuses for service quality.
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Figure 3: Service quality before and after the introduction of performance bonuses

(a) Whole sample period
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(b) Quarters before and after the introduction
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Note: This figure shows the average levels of service quality yqit before and after the introduction of incentives (vertical
line). Observations are weighted by the number of evaluated calls and detrended in a regression with a linear and a squared
time trend included.
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Figure 4: (a) Average handling times and (b) shares of problem solved before and after
the introduction of performance bonuses

(a) Average handling time
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Note: Panel (a) shows the average handling performance outcomes before and after the introduction of incentives (vertical
line); Panel (b) shows the corresponding outcomes for the share of problems solved. The observations in Panel (b) are
weighted by the number of evaluated calls.
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Figure 5: Distribution of service quality by payment scheme
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Note: This figure shows the distributions of service quality yqit in the last quarter under fixed pay (solid line) and in the first
quarter under variable pay (dashed line). Vertical lines denote the lowest and highest performance thresholds for achieving
the bonus under the new incentive scheme.

32



Figure 6: Distribution of (a) average handling times and (b) share of problem solved by
payment scheme
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Note: This figure shows (a) the distribution of average handling times and (b) the share of problems solved in the last
quarter under fixed pay (solid line) and in the first quarter under variable pay (dashed line).
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Figure 7: The effect of placebo treatments on the estimated treatment effect
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Note: This figure shows the estimated treatment effect when shifting the introduction hypothetically to the week mentioned
on the x-axis (instead of the actual introduction in week 2011w14). The underlying regression is a regression of service
quality on a linear and a quadratic time trend and worker fixed effects. The dashed lines show the corresponding 95%
confidence interval.

Figure 8: Turnover rates over time
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Note: This figure shows the turnover rate (ratio of the number of separations per quarter to the overall number of workers
per quarter) by quarter.
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B Tables

Table 1: Descriptive statistics

(1) (2)
Full sample Estimation sample

Gender 0.408 0.404
(share of male agents) (0.492) (0.492)
Tenure 2.091 2.614
(in years) (3.408) (3.753)
Temporary help agent 0.612 0.589

(0.430) (0.430)
Age 30.085 31.183

(9.611) (10.118)
Average working hours 16.982 17.721

(7.039) (6.574)
Service quality 0.403 0.403

(0.082) (0.082)
Average handling time 0.326 0.329
(yit = 100

ahtit
) (0.095) (0.084)

Share of problems solved 0.698 0.699
(0.111) (0.110)

Number of evaluated calls 4.107 5.634
(4.049) (3.725)

Number of agents 429 312
Standard deviation in parentheses.
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Table 2: Unconditional differences before and after the introduction of performance pay

(1) (2) (3)
Agents: Fixed pay Variable pay Difference (2)-(1)
Gender 0.398 0.410 0.011
(share of male agents) (0.026) (0.026) (0.036)
Tenure 2.670 2.584 -0.086
(in years) (0.195) (0.191) (0.273)
Temporary help agent .512 0.469 -0.043

(0.025) (0.025) (0.036)
Age 30.738 30.367 -0.371

(0.544) (0.530) (0.761)
Working hours 16.108 16.141 0.033

(0.439) (0.414) (0.603)
Service quality 0.407 0.416 0.010

(0.008) (0.006) (0.008)
Average handling time 0.320 0.327 0.007
(yit = 100

ahtit
) (0.006) (0.005) (0.008)

Share of problems solved 0.711 0.714 0.004
(0.010) (0.008) (0.013)

Number of evaluated calls 2.528 8.067 5.538
(0.129) (0.329) (0.358)

Number of agents 359 371
Standard errors in parentheses. Descriptive statistics are averaged for the quarter before and the quarter after the intro-
duction of performance pay.
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Table 3: The effect of performance pay on service quality (yqit)

(1) (2) (3)
Bonus pay dummy 0.027*** 0.022*** 0.023***

(0.007) (0.007) (0.007)
Time trend 0.002*** 0.003*** 0.003***

(0.001) (0.001) (0.001)
Time trend2/10 -0.000** -0.000*** -0.000***

(0.000) (0.000) (0.000)
Working hours -0.001*** -0.001**

(0.000) (0.000)
Temporary help agent -0.007 -0.007

(0.005) (0.008)
Constant 0.357*** 0.338*** 0.331***

(0.015) (0.020) (0.023)
Controls (department) No Yes Yes
Individual fixed effects No No Yes
R2 0.012 0.058 0.140
N (agents) 312 312 312
N 9525 9525 9525

* p < 0.10, ** p < 0.05, *** p < 0.01. Standard errors in parentheses. Dependent variable: yqit. All regressions are weighted
by the number of evaluated calls in week t for agent i and include dummies for the number of evaluated calls for each
agent-week observation. All standard errors are clustered at the agent level.
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Table 5: Heterogenous effects of the introduction of performance bonuses on performance
outcomes

Ability quartile (1) (2) (3) (4)
(a) Dependent variable: Service quality
Bonus pay dummy 0.088*** 0.034*** -0.007 -0.034**

(0.014) (0.012) (0.012) (0.015)
R2 0.125 0.114 0.106 0.161
N (agents) 65 62 58 63
N 2303 2595 2243 2063
(b) Dependent variable: Average handling time
Bonus pay dummy 0.016 0.034*** 0.037*** 0.029**

(0.012) (0.007) (0.008) (0.011)
R2 0.426 0.660 0.605 0.497
N (agents) 65 62 58 63
N 3112.000 3083.000 3083.000 3029.000
(c) Dependent variable: Share of problems solved
Bonus pay dummy 0.088*** 0.024 0.006 -0.005

(0.021) (0.016) (0.018) (0.018)
R2 0.191 0.139 0.124 0.180
N (agents) 65 62 58 63
N 2295 2587 2237 2056

* p < 0.10, ** p < 0.05, *** p < 0.01. Standard errors in parentheses. All regressions for service quality and share of
problems solved are weighted by the number of evaluated calls in week t for agent i and include dummies for the number
of evaluated calls for each agent-week observation. All regressions control for department, and individual fixed effects. All
standard errors are clustered at the agent level. Ability quartiles are generated based on agents’ average service quality in
the quarter before the introduction.

39



T
ab

le
6:

S
ea

so
n
al

eff
ec

ts
an

d
p

er
fo

rm
an

ce
p
ay

(1
)

(2
)

(3
)

(4
)

(5
)

(6
)

S
am

p
le

p
er

io
d

A
ll

20
10

w
14

-2
01

1w
26

20
10

w
27

-2
01

1w
26

20
10

w
40

-2
01

1w
26

20
11

w
1-

20
11

w
26

20
11

w
10

-2
01

1w
17

B
on

u
s

p
ay

d
u
m

m
y

0.
05

0*
*

0.
02

3*
**

0.
02

7*
**

0.
02

6*
**

0.
01

8*
*

0.
03

2*
*

(0
.0

21
)

(0
.0

07
)

(0
.0

07
)

(0
.0

08
)

(0
.0

09
)

(0
.0

16
)

T
im

e
tr

en
d

0.
00

6*
**

0.
00

4*
**

0.
00

7*
**

0.
01

1*
**

0.
02

5*
**

-0
.0

45
(0

.0
01

)
(0

.0
01

)
(0

.0
01

)
(0

.0
03

)
(0

.0
08

)
(0

.1
16

)
T

im
e

tr
en

d
2
/1

0
-0

.0
01

**
*

-0
.0

00
**

*
-0

.0
01

**
*

-0
.0

01
**

*
-0

.0
02

**
*

0.
00

3
(0

.0
00

)
(0

.0
00

)
(0

.0
00

)
(0

.0
00

)
(0

.0
01

)
(0

.0
09

)
C

on
st

an
t

0.
24

3*
**

0.
31

1*
**

0.
23

6*
**

0.
14

3
-0

.2
86

1.
91

3
(0

.0
36

)
(0

.0
31

)
(0

.0
50

)
(0

.0
96

)
(0

.2
46

)
(3

.5
65

)
S
ea

so
n
al

co
n
tr

ol
s

Y
es

N
o

N
o

N
o

N
o

N
o

R
2

0.
14

3
0.

14
5

0.
15

4
0.

17
0

0.
20

6
0.

25
4

N
(a

ge
n
ts

)
31

2
31

1
31

1
31

0
30

9
24

7
N

95
25

90
01

79
95

67
76

51
55

16
05

*
p
<

0
.1

0
,

*
*
p
<

0
.0

5
,

*
*
*
p
<

0
.0

1
.

S
ta

n
d

a
rd

er
ro

rs
in

p
a
re

n
th

es
es

.
D

ep
en

d
en

t
v
a
ri

a
b

le
:
y
q it

.
W

ei
g
h
te

d
re

g
re

ss
io

n
s

a
re

w
ei

g
h
te

d
b
y

th
e

n
u

m
b

er
o
f

ev
a
lu

a
te

d
ca

ll
s

in
w

ee
k
t

fo
r

a
g
en

t
i.

A
ll

st
a
n

d
a
rd

er
ro

rs
a
re

cl
u

st
er

ed
a
t

th
e

a
g
en

t
le

v
el

.
A

ll
re

g
re

ss
io

n
s

in
cl

u
d

e
co

n
tr

o
ls

fo
r

in
d

iv
id

u
a
l

fi
x
ed

eff
ec

ts
,

d
ep

a
rt

m
en

t
d

u
m

m
ie

s,
co

n
tr

o
ls

fo
r

w
o
rk

in
g

h
o
u

rs
,

em
p

lo
y
m

en
t

st
a
tu

s,
a
n

d
d

u
m

m
ie

s
fo

r
th

e
n
u

m
b

er
o
f

ev
a
lu

a
te

d
ca

ll
s

fo
r

ea
ch

a
g
en

t-
w

ee
k

o
b

se
rv

a
ti

o
n

.

40



Table 7: The effect of performance pay on service quality and individual time trends

(1)
Bonus pay dummy 0.024***

(0.007)
Time trend -0.000

(0.000)
Time trend2/10 -0.000***

(0.000)
Working hours -0.000

(0.000)
Temporary help agent 0.005

(0.010)
Constant 0.393***

(0.026)
R2 0.180
N (agents) 312
N 9525

* p < 0.10, ** p < 0.05, *** p < 0.01. Standard errors in parentheses. Dependent variable: yqit. The regression is weighted
by the number of evaluated calls in week t for agent i and controls for department and individual fixed effects, working
hours, employment status, and dummies for the number of evaluated calls for each agent-week observation. Furthermore,
the regression contains all interactions between individual fixed effects and a linear time trend. All standard errors are
clustered at the agent level.
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