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Chapter 1

Introduction

”Consider a thought experiment: You meet an attractive person,

and in due time you tell that person, “I like you very much and

would like to have sex with you.” Alternatively, consider the same

situation, but now you say, “I like you very much and would like to

have sex with you, and, to sweeten the deal, I’m also willing to pay

you $20!” Only a certain kind of economist would expect your

partner to be happier in the second scenario. However, offering $20

worth of (unconditional) flowers might indeed make the desired

partner happier.”

Uri Gneezy, Stephan Meier, and Pedro Rey-Biel

2011. When and Why Incentives (Don’t) Work to Modify Behavior. Journal of Economic

Perspectives, 25(4): p.201

1.1 Motivation

According to standard economic theory, employees and customers are two of the

most important pillars of the success of firms. Employees are the labor input

of firms and their performance is a major driver of the production efficiency

and thereby of the quantity, quality, and cost of the output of firms. Customer

buying behavior defines how much output firms can sell at a certain price, need to

stock, or must discard. Consequently, employee performance and customer buying

behavior determine not only the short-term performance but also the long-term
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market position and survival of firms. Not surprisingly, Clarkson (1995, p.106)

defines employees and customers as one of the ”primary stakeholder group[s] [...]

without whose continuing participation the corporation cannot survive as a going

concern”.

The principal-agent model describes that firms face moral hazard of customers

and employees due to information asymmetry and misaligned incentives (see

for example Holmström 1979): Firms benefit from certain actions taken by

self-interested (that is own utility maximizing) employees and customers, but

cannot fully observe these actions. Moreover, actions that maximize the utility of

employees or customers do not necessarily maximize the profit of the respective

firms. Thus, there is the possibility that employees and customers act against the

interest of the respective firms.

To overcome moral hazard problems, firms can provide employees and customers

with incentives that their actions contribute to the output of the firms. There

is an extensive theoretical literature on the optimal design of incentive schemes

in firms (see for an overview Köszegi 2014 and Schmidt 2017). There is also

a rich empirical literature that studies how incentive schemes affect employee

performance (see for an overview Prendergast 1999, Condly et al. 2003, Bandiera

et al. 2011, List and Rasul 2011 and Levitt and Neckermann 2014) and customer

behavior (see exemplary White et al. 2019).

Indeed, firms excessively use incentives to align employee and customer behavior

with their own interests: For instance, a study estimates that firms in the United

States spend about 40 and 32 billion dollars alone on incentives such as award

points, gift cards, trips, events, or merchandise for their employees and customers,

respectively in 2022 (Garlick 2022).

It can broadly be distinguished between two types of incentives: Non-monetary

and monetary (see for example Deci and Ryan 1985, Gneezy et al. 2011, Bowles and

Polańıa-Reyes 2012). The literature provides ample evidence that either incentive
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type can be effective in directing individuals’ behavior towards a behavior desired

by firms. However, the effectiveness of an incentive depends on its specific

design and the setting where it is employed – see as an illustrative example the

introductory quote above. For example, some studies find a positive influence of

introducing monetary incentives (see for example Ariely et al. 2009), others discuss

a negative (Titmuss 1970) or non-monotonic impact (Gneezy and Rustichini 2000).

Looking at the interplay of monetary and non-monetary incentives paints a similar

complex picture. The underlying argument is that depending on the situation,

extrinsic rewards can crowd out, that is negatively affect intrinsic motivation or

other drivers of behavior such as social preferences, image motivation or individuals’

norms (Bénabou and Tirole 2003, 2006, Gneezy et al. 2011). The literature also

reports heterogeneous reactions to each incentive type or the combination of both

(see as an example for the latter case Mellström and Johannesson 2008). Thus,

whether or not (a combination of) incentives work, is not always clear ex ante.

The syntheses of the literature reveals that the specific design of an incentive

scheme determines how employees and customers react to it. Due to the importance

of employees and customers for the success of firms, the design of their incentives

affect the short-term performance as well as long-term market position and survival

of firms. Accordingly, a better understanding of how non-monetary and monetary

incentives affect employee and customer behavior is key to increase the performance

of firms and to design more efficient markets. This dissertation aims to contribute

to this understanding by studying examples of how non-monetary and monetary

incentives and the combination of both affect employee and customer behavior.
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1.2 Outline

We now present the structure of this dissertation. Each of the three main Chapters

2 to 4 represent independent research projects. We study examples of how the

design of incentives induces employees (Chapters 2 and 3) and customers (Chapter

4) to contribute to firm output. In Chapters 2 and 3, we analyze how the design

of rating scales of performance appraisals can incentivize employees to perform

better. In Chapter 4, we study how the design of sales promotions can incentivize

customers to buy earlier expiring items. We provide further analyses as well as

experimental instructions and screenshots in the appendices of each chapter.

While we focus on different incentive settings and mechanisms, we use the same

methodological approach – controlled (online and laboratory) experiments – to

causally identify the effect of interest in each research project. For the research

reported in Chapter 2, we ran two online field experiments on Amazon’s Me-

chanical Turk (MTurk), a crowd-sourcing marketplace run by Amazon.com, Inc

(Buhrmester et al. 2011, Horton et al. 2011, Lee et al. 2018). We chose the online

setting since this is a natural environment of the gig-economy where short-term

employer-employee relations are common. Moreover, it allowed us to recruit 2,344

subjects by investing a reasonable amount of time and effort that would have

not been possible in the same manner in an offline field experiment. For the

research reported in Chapter 3, we ran a laboratory experiment that comprised

16 experimental sessions at the Cologne Laboratory of Economic Research at the

University of Cologne. We chose the laboratory experiment instead of an online

experiment due to the experimental design that involved interactions between

subjects. For the research reported in Chapter 4, we ran an online experiment on

MTurk. We chose an online experiment instead of a laboratory experiment since

the design did not involve interactions between subjects and running laboratory

experiments was not possible due to the COVID-19 pandemic. Additionally, an

online experiment most closely mirrors an online shopping setting. In total, we
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analyze data of 3,358 subjects for all three research projects. In what follows, we

shortly summarize each chapter:

In Chapters 2 and 3, we investigate how the incentive design choice of firms affects

employee performance. Many firms assess employee performance on predefined

rating scales but rarely use the lowest rating categories. Following the approach

of behavioral economic engineering (Bolton and Ockenfels 2012), we study an

unused low rating category in performance appraisals as an incentive design

choice. Employing an unused low rating category is – by design – a non-monetary

incentive design tool since it does not involve and hence affect monetary payments.

However, if individuals believe that the additional category is used, they face

perceived higher incentives since low performance might result in lower personal

performance ratings (non-monetary incentive) and lower monetary payments

(monetary incentive).

In Chapter 2, we investigate how an unused low rating category in performance

appraisals affects employee performance in short-term employer-employee relations.

We ran two field experiments where we hired individuals on MTurk to digitize

handwritten class grades for our university department. Individuals worked

over two periods and received private rank feedback. In the baseline treatment

individuals saw the rating scale that was used to evaluate performance. In the

other treatments individuals saw a rating scale with an additional – but unused

– low rating category. We varied whether individuals were informed or not that

the low rating was unused. In our experiments reflecting short-term employer-

employee relations, only low performing subjects showed higher performance when

they did not learn that the additional rating category was unused. Contrarily,

other individuals showed lower performance when they did not learn that the

category was unused. Overall, an unused low rating category did not raise average

performance, irrespective of whether individuals learned or not that the category

was unused. Our results suggest that individuals consider not only their monetary

incentives and personal performance ratings but also the design and kindness of
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rating scales in short-term employer-employee relations. Monetary incentives and

personal performance ratings seem to have a stronger performance effect on low

performing individuals than on other individuals.

While conducting the research of Chapter 2, I received valuable input from Prof.

Dr. Dirk Sliwka, Dr. Tobias Stangl, and Prof. Ulrich W. Thonemann, Ph.D.. A

similar version of Chapter 2 is published as a working paper by Vogt (2021).

In Chapter 3, we examine how an unused low rating category in performance

appraisals affects employee performance in long-term employer-employee relations

when employees receive multiple performance ratings. We ran a real effort labora-

tory experiment where individuals worked over six periods and received private

rank feedback in each period. In the baseline treatment, individuals saw the actual

rating scale used to evaluate performance. In two other treatments, individuals

saw an additional low rating category that was never used. In the treatment

where individuals were not informed about the non-usage of the low category,

performance was about 20% higher than in the baseline without the additional low

rating category. In line with results of Chapter 2, this effect evolved over time and

low performing individuals reacted stronger than the remaining individuals. In

the treatment where individuals were informed about the non-usage of the low cat-

egory, performance was not significantly higher than in the baseline. Our findings

suggest that individuals value their monetary incentives and personal performance

ratings more than the kindness of rating scales in long-term employer-employee

relations. Moreover, we find that (perceived) higher incentives in presence of an

unused low rating category seem to drive the performance results rather than

reciprocal reactions to higher personal performance ratings. In accordance with

the results of Chapter 2, this mechanism seems to be more pronounced for low

performers as they increase performance stronger than the remaining individuals.

Chapter 3 is joint work with Prof. Dr. Dirk Sliwka and Prof. Ulrich W. Thone-

mann, Ph.D.. I designed, implemented, ran, and analyzed the experiment as well

as wrote all sections of the chapter. Both co-authors gave input for the design
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and analysis of the experiment, and line edited the chapter.

In Chapter 4, we investigate how the incentive design choice of firms affects

customer buying behavior. We analyze how firms can design sales promotions

using non-monetary and monetary incentives to shape customer buying behavior.

To reduce food waste at retailers, we analyze how sustainability messages (non-

monetary incentive) and price discounts (monetary incentive) affect purchases

of earlier expiring items. We ran an online experiment in which individuals

chose between earlier expiring and longer lasting items. We find that both price

discounts and sustainability messages increased purchases of earlier expiring items.

Moreover, we find heterogeneous reactions to either incentive across different

customer types. Some individuals switched from buying longer lasting items

to earlier expiring items or vice versa while others did not change their buying

behavior when receiving price discounts. Similarly, some individuals switched from

buying longer lasting items to earlier expiring items while others did not when

seeing a sustainability message. Our results suggest that retailers who recognize

how either incentive type affects buying behavior of different customer types can

offer a respective incentive only when an increase of purchases of earlier expiring

items can be expected.

Chapter 4 is joint work with Dr. Anna-Lena Sachs and Prof. Ulrich W. Thone-

mann, Ph.D.. I formulated the model, designed, implemented, ran, and analyzed

the experiment as well as wrote most of the sections of this chapter. Both

co-authors gave input for the model formulation, design and analysis of the

experiment, and line edited the chapter.

In Chapter 5, we conclude by summarizing and critically reviewing the key

results of this dissertation. We also propose directions for future research.
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1.3 Contribution

This dissertation contributes to the experimental literature on the effect of non-

monetary and monetary incentives and the combination of both on employee

and customer behavior. We add to the fields of behavioral management science,

behavioral economics, and behavioral economic engineering. In the following, we

shortly summarize the main contribution of each chapter. More details about the

contribution can be found in the respective chapters and in Chapter 5.

In Chapters 2 and 3, we contribute to the literature on subjective performance

evaluations and the experimental literature on the effect of feedback on perfor-

mance. We also add to the research on reciprocity in employer-employee relations

and rank preferences. Research in psychology and economics associated unused

low rating categories in performance appraisals with rating biases of supervisors

who give too lenient ratings. We, however, investigate the phenomenon of unused

low rating categories in performance appraisals as an intentional incentive design

choice of firms.

To evaluate the performance effect of unused low rating categories in short-

term and long-term employer-employee relations, we designed two online field

experiments and a laboratory experiment, respectively. We developed a novel

real effort task for the research on short-term employer-employee relations in

Chapter 2: Digitizing handwritten exam grades from artificially created exam

cover sheets (see Appendix 2.A for more details). This is a simple and tedious

task that demands low cognitive effort. It primarily requires attention and can be

solved without prior knowledge while potential learning effects can be neglected.

For the research on long-term employer-employee relations in Chapter 3 we use

the real effort task by Berger et al. (2013).

Our results indicate that employees not only care about the specific feedback,

which they receive for their performance but also about the choice of the scale
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on which this feedback is given. Employing an unused low rating category in

long-term employer-employee relations seems to be an effective design choice: It

raised performance by 20% when individuals did not know that the category was

unused. We also find that the (perceived) higher incentives in presence of an

unused low rating category seem to be the dominating performance driver. This

mechanism seems to be stronger for low performers as they increase performance

stronger than other individuals. Moreover, the results of both chapters show that

incentive mechanisms affect individual behavior differently dependent on whether

individuals are exposed to them repeatedly and can react dynamically. Thus,

insights about a short-term performance effect of incentive mechanisms do not

necessarily allow conclusions about respective long-term influences.

In Chapter 4, we contribute to the literature on customer buying behavior and

food waste reduction in retailing by improving the understanding of customer

behavior when buying perishable products. Research so far focused on price

discounts, while we analyze a novel approach for food waste reduction by studying

sustainability messages to incentivize purchases of earlier expiring items. We add

to the research on social preferences and the crowding out effect of monetary

incentives.

To test the influence of sustainability messages and price discounts on customer

buying behavior, we designed an online experiment. We also developed a behavioral

model that predicts overall and individual buying reactions to sustainability

messages and price discounts.

The results are consistent with the model and show that displaying sustainability

messages and offering price discounts in retailing can induce individuals to purchase

earlier expiring items. Moreover, as predicted by the behavioral model, we

observe that the reactions to a sustainability message and price discounts varied

between types of customers. We hence conclude that targeted promotions using

sustainability message and price discounts for selected groups of customers seem

to be more effective than untargeted policies that address all customers equally.
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Overall, this dissertation provides evidence that not only the actual provision but

also the perception of non-monetary and monetary incentives can affect employee

and customer behavior. Moreover, in our settings the (perceived) combination

of non-monetary with monetary incentives induced behavior that increases the

output of firms. Furthermore, we document heterogeneous reactions to both

incentive types and their combination, and observe that these reactions depended

on whether or not individuals were exposed to the incentives repeatedly. Thus, an

incentive designer may consider the composition of the workforce and customers

and whether or not they are repeatedly exposed to an incentive scheme.

10



Chapter 2

On Rating Scales in Performance

Appraisals: Performance Effect of

a Dummy Rating Category in Short-

Term Employer-Employee Relations

We investigate unused low rating categories in performance appraisals as an

incentive design choice in short-term employer-employee relations. The literature

proposes that unused low rating categories trigger what we term an Incentive,

Evaluation and Kindness-of-the-Scale Effect. We explore how these effects impact

performance in short-term employer-employee relations in two field experiments

on Amazon’s Mechanical Turk. Subjects worked on a real effort task over two

periods and received private rank feedback from a computer. The computer rated

performance using three categories. In the baseline treatment subjects saw the rating

scale with the actual three rating categories. In the other treatments subjects saw an

additional fourth – but unused – low rating category. Depending on the treatment,

subjects were informed or not that the additional low category was unused. We do

not find evidence that an unused low rating category increases average performance

in short-term employer-employee relations, independent of whether individuals

were informed or not that this category is unused. When individuals did not learn

that the additional rating category was unused low performers worked more while

the remaining individuals worked less. Our results indicate that individuals do not

only consider their monetary incentives and personal performance rating but also

pay attention to the kindness of a rating scale in short-term employer-employee

relations. Low performers seem to focus more on their monetary incentives and

personal performance rating than other individuals.
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2.1 Introduction

About 46% of non-managers and 60% of managers receive performance based

payments (U.S. Census Bureau 2015). In such payment schemes, companies

usually define rating scales to evaluate employees’ performance and determine

payments accordingly.

Studies find that employees almost never rank in lower rating categories (see for

example Ockenfels et al. 2015, Frederiksen et al. 2017) and thus that lower rating

categories are often unused in performance appraisals.

The literature in psychology and economics considers unused rating categories

in performance appraisals as rating biases of supervisors who assign too lenient

ratings (see for example Landy and Farr 1980 and Prendergast 1999). However,

most of the companies do not prevent unused rating categories by for example

requiring supervisors to rank predefined percentages of employees in each rating

category (Holland 2006). While low rating categories are often unused, they are

not removed from the scale of possible evaluations.

Motivated by the observation that many firms employ scales where the lowest

categories are unused, we investigate unused low rating categories as an incentive

design choice. We examine whether the presence of an unused low rating category

in performance appraisals increases performance in short-term employer-employee

relations. We refer to an unused low rating category as ”dummy category”.

When individuals believe that a dummy category is actually used, economic

reasoning and tournament theory suggest that it triggers an Incentive Effect that

raises performance. Employees have higher incentives to perform in the presence of

a dummy category as low performance may result in lower performance ratings and

monetary payments. In this light, Berger et al. (2013) show that forcing supervisors

to use lower rating categories increases performance. Moreover, following Lazear

and Rosen (1981), a dummy category increases incentives when the payment
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scheme resembles a tournament since it increases the (perceived) prize spread of

possible payments.

A broad stream of literature demonstrates that individuals reciprocate behavior

of others by rewarding favors and penalizing unkindness (Rabin 1993, Fehr et al.

1993, 1997, Fehr and Rockenbach 2003, Falk et al. 2008). Employees receive

more generous ratings in the form of higher relative ratings when they believe

that the dummy category is actually used. Accordingly, a dummy category may

trigger positively reciprocal reactions that raise performance (see for example

Ockenfels et al. 2015, Sebald and Walzl 2014). We refer to this as Evaluation

Effect. However, such a dummy category may also be seen as unkind and signal

bad intentions of the employer as an additional punishment option is introduced

(Bowles and Polańıa-Reyes 2012). This, in turn, may trigger negatively reciprocal

reactions that reduce performance (Levine 1998, Dufwenberg and Kirchsteiger

2004). We refer to this as negative Kindness-of-the-Scale Effect.

When employees know that the category is unused, incentives and performance

ratings of employees are the same with and without a dummy category. However,

a transparent dummy category may signal kindness and good faith of employers

transmitting that they intentionally do not use an available punishment option.

This, in turn, may induce positively reciprocal reactions and increase performance

(positive Kindness-of-the-Scale Effect).

We tested how a dummy category affects performance in short-term employer-

employee relations in two field studies in the online labor market of Amazon’s

Mechanical Turk (MTurk; Horton et al. 2011). In Study I, we investigated the

potential reciprocal reactions to a dummy category when subjects believe that the

category is used. More specifically, we tested whether the Evaluation Effect raises

performance and hence overcompensates the negative Kindness-of-the-Scale Effect.

Therefore, we excluded the Incentive Effect of a dummy category by design. In

Study II, we examined the total performance effect of a dummy category and

hence the joint effect of potential reciprocal reactions and the Incentive Effect.
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More specifically, we tested whether a dummy category raises performance and

hence whether the Incentive Effect and Evaluation Effect jointly raise performance

and thus overcompensate the negative Kindness-of-the-Scale Effect. Moreover, we

examined whether a transparent dummy category and thus the positive Kindness-

of-the-Scale Effect raises performance.

Both studies followed the same protocol. As a university department, we hired

subjects to digitize handwritten class grades but did not disclose that this task was

an experiment. Subjects worked twice in two consecutive weeks. We used week

one only to rank and provide feedback to subjects in week two. For their work in

week one, subjects received a bonus payment based on relative performance. We

explained the incentive mechanism of the bonus payment, but did not reveal the

rating scale such that week one was identical across treatments. Accordingly, we

analyze the treatment effect only in week two. In week two, subjects saw their

individual performance rating and resulting bonus payment for week one before

they worked again on the same task. To evaluate how a dummy category affects

subjects’ well-being and the perception of rating scales, we asked how satisfied

they were with their performance rating and how kind they perceived their rating

scale.

The computer rated performance using three categories but subjects either saw

three or four rating categories, depending on the treatment. In treatment No

Dummy (ND), subjects saw the actual three rating categories used by the computer.

In treatment Dummy (D), subjects saw an additional fourth category that was

never used. We did not inform that the additional category was never used.

In Study I, we tested whether the potential positive Evaluation Effect raises

performance and hence is stronger than the potential negative Kindness-of-the-

Scale Effect. To exclude the potential Incentive Effect, subjects did not receive

a rating or bonus payment but the same fixed payment in both treatments ND

and D in week two. Thus, only the rating (scale) shown for week one varied

between treatments as either 3 or 4 rating categories were displayed in the
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performance appraisal. Accordingly, differences between treatments in week two

can be attributed to the rating (scale) seen for week one.

A dummy category did not raise performance in week two of Study I: Average

performance and performance across rating categories did not differ significantly

between treatments ND and D. Subjects did not report higher satisfaction with

their individual rating when seeing a dummy category in treatment D. They did,

however, evaluate the rating scale in treatment D as being less kind.

In Study II, we tested the total performance effect of a dummy category. We

analyzed whether a dummy category raises performance when subjects believe that

the dummy category is used and hence whether the Evaluation Effect and Incentive

Effect are stronger than the negative Kindness-of-the-Scale Effect. Subjects

received a bonus payment based on relative performance and an additional relative

performance rating also for week two: They learned that the rating scale of week

one was also used for week two. Thus, not only the rating (scale) shown for

week one but also the incentive scheme in week two varied between treatments

D and ND. Subjects in treatment D faced an additional low rating category,

which increased the (perceived) prize spread of the bonus tournament compared

to treatment ND. Accordingly, differences between these treatments in week two

may not only be influenced by the rating (scale) seen for week one but also by

the anticipation of and hence incentive induced by the performance rating and

payment for week two.

A dummy category did not raise average performance in week two of Study II

either. We do, however, observe opposing performance effects of a dummy category.

Subjects receiving the lowest rating worked significantly more while those receiving

higher ratings worked significantly less in treatment D. As in Study I, subjects

did not report different rating satisfaction between treatments. Moreover, the

rating scale in treatment D was perceived as less kind – however, only from those

receiving the lowest rating.
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In addition, we analyzed whether a dummy category raises performance when

subjects are informed that the category is unused (positive Kindness-of-the-Scale

Effect). Therefore, we ran an additional treatment Transparent Dummy (TD):

Subjects saw an additional unused low rating categories but were informed that

this rating category was unused. The communicated number of rating categories

used and the prize spread were equivalent in treatments ND and TD.

Also a transparent dummy category did not raise performance in week two of

Study II: Average performance and performance across rating categories did not

differ significantly between treatments ND and TD. However, subjects who did

not receive the lowest rating category evaluated the rating scale in treatment TD

as being more kind.

Our results suggest two main insights: (1) A dummy category did not raise average

performance in short-term employer-employee relations. While low performers

showed higher performance, the remaining subjects showed lower performance

when they did not know that the dummy category was unused. (2) It seems

that individuals do not only consider their monetary incentives and personal

performance rating but also pay attention to the design and kindness of a rating

scale in short-term employer-employee relations. The results also indicate that

low performers seem to focus more on their personal performance ratings and

monetary incentives than other individuals.

This chapter is closest to Chapter 3 where we investigate how a dummy category

affects performance in a setting where employees experience multiple ratings

and can react dynamically. The results of our investigation of Chapter 3 are

consistent with the findings of this chapter: We do not see significant performance

differences in the first working period and the performance differences that evolve

over time are driven by low performers who increase performance stronger than

other individuals.

The remainder of this chapter is structured as follows. In Section 2.2, we develop
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our hypotheses. In Sections 2.3 and 2.4, we present Study I and II, respectively.

In Section 2.5, we conclude.

2.2 Literature and Hypotheses Development

Research on reciprocity in employer-employee relations, which originated from

the theory of gift exchange (Adams 1963, Akerlof 1982), shows that employees

reciprocate kind and punish unkind behavior (see for instance Akerlof and Yellen

1988, 1990, Fehr et al. 1993, 1997, Charness 2004, Chung and Narayandas 2017).

Falk et al. (2008) show that intentions of the gift-giver are crucial to provoke

reciprocal reactions (see also Falk and Ichino 2006, Kube et al. 2012).

Deploying a dummy category may increase performance by triggering positively

reciprocal responses when subjects believe the category is actually used: Ceteris

paribus, employees receive more generous feedback in the form of relatively higher

ratings: For example, a rating in the category 2 of 3 (top 66%) becomes a rating

in the category 2 of 4 (top 75%). This may shift employees’ reference point

which, in turn, increases positively reciprocal reactions among those who receive

high ratings or reduce negatively reciprocal reactions of those whose ratings fall

short of their expectations (for an analysis of reciprocal reactions to performance

ratings see for instance Ockenfels et al. 2015). Bol (2011, p.1555) points out:

“The behavioral perspective expects leniency bias to positively affect perceived

fairness by increasing the congruence between the rating the employee thinks

s/he deserves and the rating s/he actually receives“. Following the argument

of Ellingsen and Johannesson (2007), more generous ratings positively influence

employees if they see them as a sign of employer appreciation. Moreover, receiving

higher relative ratings may also make employees happier (Parducci 1965) and

consequently motivate higher performance (Oswald et al. 2015). We refer to a

positive performance effect of awarding higher relative ratings in the presence of a

dummy category as Evaluation Effect.
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But there may also be a negatively reciprocal performance effect when individuals

believe that the dummy category is used. Bowles and Polańıa-Reyes (2012, p.388)

argue that incentive schemes transmit information about the type and intentions

of the incentive designer. If the specific incentive scheme signals an employer’s

“bad” intentions, employees may punish this. Adding a low rating category to

the rating scale may be judged as being unkind and signal “bad news” about the

employer’s type or intention since an additional punishment option is introduced.

In turn, this can induce negative reactions (Fehr and Rockenbach 2003). We

refer to a negative performance effect of employing a less kind rating scale in the

presence of a dummy category as negative Kindness-of-the-Scale Effect.

We expected individuals to focus more on their personal performance rating than

on the overall kindness of a rating scale. Therefore, we hypothesized the positive

Evaluation Effect to be stronger than the negative Kindness-of-the-Scale Effect

when individuals are not informed that the dummy category is unused. We

preregistered:

Hypothesis 1a: Evaluation Effect If incentives are held constant, average

performance is higher in the presence of a dummy category when individuals

are not informed that the dummy category is unused than if there is no dummy

category.

Simple economic reasoning suggests that a dummy category raises performance

when employees believe that the category is actually used. Employees have higher

incentives to work as the additional low rating category penalizes low performance

more. A key result in tournament theory is that higher prize spreads should induce

higher performance (see for example Lazear and Rosen 1981). Since adding a

dummy category increases the (perceived) prize spread, a dummy category should

raise performance. We refer to a positive performance effect of higher incentives

in the presence of a dummy category as Incentive Effect.

We expected individuals to focus more on their personal performance rating and
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monetary incentives than on the overall kindness of a rating scale. Therefore, we

conjectured the positive Incentive and Evaluation Effect of a dummy category to

be stronger than the negative Kindness-of-the-Scale Effect when individuals are

not informed that the category is unused. Consequently, we preregistered:

Hypothesis 1b: Evaluation & Incentive Effect Average performance is

higher in the presence of a dummy category when individuals are not informed

that the dummy category is unused than if there is no dummy category.

When individuals know that the dummy category is unused it may trigger positively

reciprocal reactions. Ratings and incentives do not change if individuals know

that the dummy category is never used. However, the transparency of not using

the lowest category may transmit ”good news” about employers as it signals that

they refrained from using an available punishment option. Following the reasoning

outlined above, this might signal kindness and good faith of employers and in

turn increase performance. We refer to a positive performance effect of employing

a more kind rating scale in the presence of a transparent dummy category as

positive Kindness-of-the-Scale Effect. We hence preregistered:

Hypothesis 2: Positive Kindness-of-the-Scale Effect Average performance

is higher in the presence of a dummy category when individuals are informed that

the dummy category is unused than if there is no dummy category.

We expected that the Evaluation and Incentive Effect are stronger than the

Positive Kindness-of-the-Scale Effect since we expected that individuals focus

more on their personal performance rating and monetary incentives. Accordingly,

we preregistered:

Hypothesis 3: Evaluation & Incentive Effect II Average performance is

higher in the presence of a dummy category when individuals are not informed

that the dummy category is unused than when they are informed that the dummy

category is unused.

The literature suggests that those receiving the lowest possible performance rating
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react stronger to an additional low – but unused – rating category. Studies

on performance feedback report a de-motivating performance effect of receiving

negative feedback in the form of low ratings, see for example Barankay (2011,

2012) or Gill et al. (2019). If individuals are not aware that the category is unused,

employing a dummy category avoids giving harsh negative feedback to those with

the lowest rating. In the same light – if subjects know that the dummy category

is unused – we expect those with the lowest rating to perceive the kind act of

not using a punishment option stronger. Moreover, one might argue that the

proposed Incentive Effect is stronger or – even more conservative – only present

for those with the lowest rating as they have the highest probability to be ranked

in that category. We refer to a stronger performance increase of those with the

lowest rating when seeing a (transparent) dummy category as Last Place Effect.

We hence preregistered:

Hypothesis 4: Last Place Effect The performance increase in the presence of

a dummy category is stronger for those with the lowest performance rating than

for those with higher performance ratings.

2.3 Study I: Performance Effect of a Dummy

Category When Incentives are Held Con-

stant

In Study I, we tested the reciprocal responses to a dummy category when subjects

are not informed that the dummy category is unused. We tested Hypothesis 1a

and investigated whether the potentially positive performance effect of giving

more generous feedback (Evaluation Effect) outweigh the potentially negative

performance effect of employing a less kind rating scale (negative Kindness-of-the-

Scale Effect). Therefore, we excluded the potential Incentive Effect of a dummy

category by holding incentives constant between treatments. We also analyzed
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Figure 2.1: Experimental Procedure
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whether the performance effect was stronger for those with the lowest performance

rating (Hypothesis 4).

2.3.1 Experimental Design

Overview As a university department, we recruited subjects from Amazon’s

Mechanical Turk online labor market to digitize handwritten grades. Our design

is in accordance with standard ethical guidelines but we did not disclose that

the task was an experiment. Subjects worked in two consecutive weeks. We

paid a bonus payment based on relative performance for week one. We explained

that subjects receive higher bonus payments, the higher they rank relative to

their peers. However, we did not explain details about the rating scale such that

week one was identical across treatments. Subjects received private performance

feedback for week one before they worked again in week two. In treatment

Dummy, we displayed a dummy category in the performance evaluation of week

one. In treatment No Dummy, we did not display a dummy category. For their

work in week two, subjects did not receive a performance dependent payment or

performance rating in order to prevent the potential Incentive Effect from different

incentives between treatments. We sent out a questionnaire on the kindness of

the rating scales and demographics after week two (see Appendix 2.G). Figure 2.1

shows the experimental procedure. See Appendices 2.D & 2.E for screenshots of

week one and two.

Experimental Details We used week one only to provide performance ratings

in week two. Therefore, it was kept the same across treatments to avoid treatment
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specific performance effect that distort ratings between treatments. Subjects

worked for 20 minutes digitizing grades from scanned exam cover sheets. See

Appendix 2.A for details on the real effort task. Subjects learned that they received

a bonus based on relative performance in addition to a fixed wage. However,

they did not learn the rating scale or respective number of rating categories.

Performance was defined as the number of correctly entered cover sheets; a

cover sheet was evaluated as entered correctly if all grades were entered correctly.

Subjects had to pass a quiz on the task and payment structure to be able to work.

We used week two to test the performance effect of a dummy category. Subjects

were invited via e-mail to work again. They could work on the task between

Monday and Friday. Upon entering the task, subjects received private performance

ratings for their work in week one. Depending on the treatment, subjects saw or

saw not a dummy category in the rating scale. They were then asked how satisfied

they were with their individual rating. The incentive scheme of week two was

explained in the instructions afterwards: We paid the same fixed wage in both

treatments but no performance dependent bonus to eliminate a performance effect

due to different incentive schemes. Hence, subjects did not receive rank feedback

for week two. Subjects had to pass a quiz on the task and payment structure to

work again. Working time was not restricted.

The computer rated performance in week one using three rating categories in both

treatments. Ratings were based on relative performance and followed the same

procedure in all treatments such that only categories one to three were actually

used. Category one was used for the highest performing subjects and category

three to the lowest performing subjects. Subjects were not informed about the

specific details of the rating procedure.

Treatment Variation Subjects either saw three or four rating categories, de-

pending on the treatment. Figure 2.2 depicts exemplary the scale subjects saw

when receiving the rating ”Grade 3” across treatments. In treatment “No Dummy”
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Figure 2.2: Performance Rating When Receiving Grade 3 Across Treatments

Grade 1 2 3

Bonus $2.00 $1.50 $1.00

% of workers 30% 40% 30%

Grade 1 2 3 4

Bonus $2.00 $1.50 $1.00 $0.00

% of workers 30% 40% 30%

Grade 1 2 3 4

Bonus $2.00 $1.50 $1.00 $0.00

% of workers 30% 40% 30% 0 %
Not used in this HIT

No Dummy

Dummy

Transparent 
Dummy(ND) subjects saw the actual three-point rating scale. In treatment “Dummy”

(D), an additional fourth rating category was displayed at the bottom. Subjects

were not informed that the additional category was unused. We randomly as-

signed subjects to either treatment D or ND stratifying assignment based on the

performance in week one. In treatment ND, subjects learned that 30% of the

ratings were given in the top category – Grade 1 –, 40% in the middle category

– Grade 2 –, and 30% in the lowest category – Grade 3. To avoid deception in

treatment D, subjects learned that 30% of the ratings were given in category 3

and 4 that is, Grade 3 and 4, respectively.

Experimental Protocol and Subject Pool We recruited subjects on Ama-

zon’s Mechanical Turk (MTurk) online labor market using the service of TurkPrime

(Litman et al. 2017). The experiment was conducted online with Qualtrics and a

self-developed Javascript.

Over the past decade, MTurk has received increased attention of researchers

as platform to conduct scientific experiments: See for example Horton (2010),

Barankay (2011), and the reference in Horton et al. (2011). On Amazon’s platform,

employers can post job offers, so called Human Intelligence Tasks (HITs), to a

workforce of at least eighty-five thousand US workers active during the time of our

study (Robinson et al. 2019). For a more detailed description of the marketplace

see Ipeirotis (2010) or Paolacci et al. (2010).

We ran our treatments in March 2018. We recruited subjects on Monday and

Tuesday. No subject participated in more than one treatment. Subjects were
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invited via e-mail to work again on Monday the week after. To increase the

likelihood of returning in week two, subjects could work on the task all week

(Monday-Friday) as well as pause and return to the task later. We only recruited

residents of the United States and required workers to have had completed at

least 100 HITs with an approval rate of at least 90% to ensure that subjects were

familiar with MTurk, avoid complications arising from difficulties in understanding

the English task instructions, and to prevent performance noise due to different

time-zones. Note that theses sampling restrictions still allow a sufficient total

population size (Robinson et al. 2019) and thus worker non-näıveté (Chandler

et al. 2014) cannot be a problem in our study.

Selective attrition is not a concern in our study. We avoided selection in the return

rate, as treatment details were revealed only after subjects returned in week two.

However, when returned, subjects could drop-out after receiving their performance

rating. Moreover, we excluded subjects from the experiment who failed the quiz

or worked on a device without sufficient screen resolution. Additionally, subjects

had the choice to answer the questionnaire as it was sent out after working in

week two. We check selective attrition for the afore mentioned cases. There are

no statistically significant differences between treatments neither for the drop-out

rates (χ2(1) = 0.27 p = .60), the screen-out rates (χ2(1) = 0.47 p = .49) or the

questionnaire-return rates (χ2(1) = 0.05 p = .82). Our study hence does not suffer

from selective attrition.

946 subjects completed week two. Of those who answered the questionnaire,

58% were female, the median age was 35. The median educational level was a

bachelor’s degree and the median income class ranged from $30,001 to $40,000.

See Table 2.3 in the Appendix 2.B for detailed sample demographics. Earnings

ranged between $5.50 and $8.50 depending on the bonus payment. The median

experiment duration was 46.67 minutes (sum of week one and two). This results

in a median hourly wage of $7.55, which is above median earnings on MTurk and

above the federal minimum wage in the United States.
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2.3.2 Results

We first analyze how a dummy category affected performance. We then examine

questionnaire data to explore how it affected rating satisfaction and the perceived

kindness of a rating scale.

Performance Effect of a Dummy Category

We hypothesized that average performance is higher in treatment Dummy (D)

compared to treatment No Dummy (ND) since we expected individuals to focus

more on their personal performance rating than on the kindness of a rating scale

(Hypothesis 1a: Evaluation Effect).

We analyze performance in week two as week one was the same across treatments.

Subjects did not receive a performance rating for week two and incentives did

not differ between treatments in week two. Thereby, we excluded any potential

Incentive Effect of a dummy category. Hence, performance can only be affected

by reciprocal responses induced by the additional rating category shown.

Contrary to our hypothesis, a dummy category did not increase average perfor-

mance: The coefficient of the treatment indicator ”Dummy Category” is insignifi-

cant and negative in our regression analysis shown in column (1) of Table 2.1. We

report OLS regressions and control for week one performance to capture individual

performance differences that can still occur despite our sampling procedure. The

results are robust to using tobit regressions and controlling for the day, as well

as time of day subjects worked (Appendix 2.C.1). Thus, we do not find support

that the Evaluation Effect is stronger than the Kindness-of-the-Scale Effect when

subjects receive one performance rating. It seems that the two opposing reciprocal

performance effects offset each other.

We next analyze how a dummy category affected the performance of those with

the lowest performance rating. We hypothesized that the performance effect
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Table 2.1: Performance Effect of a Dummy Category When Incentives are Held
Constant

Dependent Variable: ND vs. D
Number of Cover Sheets Entered Correctly (1) (2)

Dummy Category -3.77 -4.57
(2.78) (3.55)

Dummy Category#Grade 3 in t-1 2.98
(5.19)

Grade 3 in t-1 -2.26
(5.18)

Pre-round Performance 0.57∗∗∗ 0.57∗∗∗

(0.05) (0.08)

Constant 15.86∗∗∗ 16.96∗∗∗

(3.38) (6.51)

Observations 946 946

Notes: Ordinary least squares regressions on individual output
are performed. D, Dummy Treatment; ND, No Dummy Treat-
ment.
* p < 0.10, ** p < 0.05, *** p < 0.01, two-sided. Robust standard
errors are in parentheses, clustered at the individual level.

is stronger for these subjects since being rated second last in treatment D as

compared to last in treatment ND may trigger a stronger reaction (Hypothesis 4:

Last Place Effect).

Grade 3 was the lowest possible rating. In our setting, grades were equivalent to

performance ranks in the pre-round: Subjects receiving grade 3 belonged to the

lowest 30% of the performance distribution, grade 1 and 2 belonged to the top

70%.

Contrary to our hypothesis, also low performers did not work more when seeing a

dummy category: The interaction term of receiving grade 3 with the treatment

indicator ”Dummy Category” in column (2) of Table 2.1 is insignificant. The

results are robust to using tobit regressions and controlling for day and time of

day (see Appendix 2.C.1). Hence, we also do not observe a Last Place Effect when

subjects receive only one performance rating.
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Effect of a Dummy Category on Rating Satisfaction

We test whether individuals in treatment D were more satisfied with their rating

(grade) than those awarded with the same category in treatment ND.

When receiving their performance rating in week two, we asked subjects – on

the same screen – how satisfied they were with their rating. The scale ranged

from 1 (not satisfied at all) to 7 (extremely satisfied). The payment scheme of the

second part could not influence satisfaction as incentives did not differ between

treatments and were communicated after the rating was shown.

Subjects across treatments did not report different rating satisfaction when receiv-

ing grade 1, 2, or 3 (see Table 2.6 in Appendix 2.C.2 for the p-values of Wilcoxon

rank-sum tests comparing the satisfaction levels across grades). Hence, in case of

one evaluation, seeing a dummy category did not increase rating satisfaction – in

line with the results comparing performance between treatments.

Effect of a Dummy Category on the Perceived Kindness of a Rating

Scale

To investigate whether a dummy category conveys ”bad news” about an employer,

we analyze survey data obtained in the post-trial questionnaire (see Appendix

2.G). We showed subjects the rating scale of their treatment again and asked how

kind they perceived it. The scale ranged from 1 (very unkind) to 7 (very kind).

If a dummy category was interpreted as bad news, subjects should evaluate the

rating scales of treatment Dummy (D) as less kind. We test this by comparing

subjects’ kindness evaluations between treatments ND and D. Figure 2.3 shows the

mean kindness evaluations between treatments. We differentiate between subjects

receiving the top rating categories grade 1 and 2 (on the left) and the lowest

rating category grade 3 (on the right hand side) to analyze whether performance

effect differs across performance classes.
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Figure 2.3: Evaluation of the Kindness of a Rating Scale Across Treatments I
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The additional low rating category was interpreted as ”bad” news. Across perfor-

mance classes, subjects evaluated the rating scale in treatment D – when they

did not know that the additional rating category was unused – as being less kind

(Wilcoxon rank-sum test, two-sided, p = .000 and p = .000, respectively).

2.4 Study II: Performance Effect of a Dummy

Category

In Study II, we investigated the total performance effect of a dummy category. We

tested whether a dummy category raises performance when individuals believe that

the category is used (Hypothesis 1b) and hence whether the potentially positive

performance effect of higher incentives (Incentive Effect) and more generous

feedback (Evaluation Effect) outweigh the potentially negative performance effect

of employing a less kind rating scale (negative Kindness-of-the-Scale Effect). In

addition, we tested whether a dummy category raises performance when individuals

are informed that the dummy category is unused (Hypothesis 2) and hence whether

a potentially more kind rating scale raises performance (positive Kindness-of-the-

Scale Effect). We also examined whether performance was higher in the treatment

where individuals were not informed that the dummy category is unused than in

the treatment where they were informed (Hypothesis 3). In all three analyses, we
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Figure 2.4: Performance Rating When Receiving Grade 3 Across Treatments
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tested if the performance effect was stronger for those with the lowest performance

rating (Hypothesis 4).

2.4.1 Experimental Design

Compared to Study I, subjects received a bonus payment and hence performance

rating also for their performance in week two. Study II followed the protocol of

Study I and everything was the same except for the payment scheme in week two.

Subjects learned that the rating scale of week one was also used for determining

the rating and payment in week two. Accordingly, not only the rating (scale)

shown for week one but also the anticipation of and the incentives induced by the

rating in week two can affect performance in week two. See Appendices 2.D - 2.F

for screenshots of week one and week two.

To test the effect of a dummy category when individuals know that the category

is unused, we ran an additional treatment ”Transparent Dummy” (TD). In the

new treatment subjects also saw four rating categories but learned that the fourth

rating category was unused. Note that treatment ND and treatment TD have

the same prize spread and the communicated number of rating categories in use

is equivalent. Figure 2.4 shows exemplary the scale subjects saw when receiving

the rating ”Grade 3” across treatments. We randomly assigned subjects to either

treatment D, ND, or TD stratifying assignment based on the performance in week

29



Chapter 2. On Rating Scales in Performance Appraisals: Performance Effect of a
Dummy Rating Category in Short-Term Employer-Employee Relations

one.

We recruited subjects on Amazon’s Mechanical Turk (MTurk) in June 2018. We

excluded participants of Study I and no subject took part in more than one

treatment. A questionnaire was sent out to all subjects two weeks after week two.

Selective attrition is not a concern in our study. We avoided selection in the

return rate as treatment details were revealed only after subjects returned in week

two. We check selective attrition for the drop-out, screen-out, and questionnaire

return rates. There are no statistically significant differences across treatments

neither for the drop-out rates (χ2(2) = 0.21 p = .90), the screen-out rates

(χ2(2) = 1.78 p = .41), or the questionnaire-return rates (χ2(2) = 4.63 p = .10).

1,398 subjects completed week two. Of those who answered the questionnaire

61% were female, the median age was 34. The median educational level was a

bachelor’s degree and the median income class ranged from $30,001 to $40,000.

See Table 2.3 in the Appendix 2.B for detailed sample demographics. Earnings

ranged between $5.50 and $8.50 depending on the bonus payment. The median

experiment duration was 51.47 minutes resulting in a median hourly wage of $8.74,

which is substantially above median earnings on MTurk and above the federal

minimum wage in the United States.

2.4.2 Results

We first analyze the performance effect of a dummy category. We then examine

whether a dummy category affected individual rating satisfaction or the perceived

kindness of a rating scale.

Performance Effect of a Dummy Category

In all treatments, incentive schemes in week two resembled a tournament in

which participants competed for bonus payments. Subjects in treatment ND
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Table 2.2: Performance Effect of a Dummy Category

Dependent Variable: ND vs. D ND vs. TD D vs. TD
Number of Cover Sheets Entered Correctly (1) (2) (3) (4) (5) (6)

Dummy Category -3.69 -7.51∗ -4.54 -5.50
(3.31) (4.05) (2.93) (3.51)

Dummy Category#Grade 3 in t-1 15.32∗∗ 3.68
(6.62) (6.30)

Transparent Dummy Category 0.90 -2.05
(3.35) (4.01)

Transparent Dummy Category#Grade 3 in t-1 11.56
(7.07)

Grade 3 in t-1 -14.48∗∗ -15.11∗∗ -0.14
(6.83) (6.64) (6.08)

Pre-round Performance 0.95∗∗∗ 0.88∗∗∗ 0.96∗∗∗ 0.87∗∗∗ 0.92∗∗∗ 0.94∗∗∗

(0.05) (0.08) (0.05) (0.08) (0.05) (0.07)

Constant 26.05∗∗∗ 34.47∗∗∗ 25.32∗∗∗ 35.49∗∗∗ 29.15∗∗∗ 28.02∗∗∗

(4.26) (7.59) (4.15) (7.14) (3.92) (6.39)

Observations 928 928 934 934 934 934

Notes: Ordinary least squares regressions on individual output are performed. D, Dummy Treatment; ND,
No Dummy Treatment; TD, Transparent Dummy Treatment.
* p < 0.10, ** p < 0.05, *** p < 0.01, two-sided. Robust standard errors are in parentheses, clustered at
the individual level.

and TD faced a three prize tournament while those in treatment D entered a

(perceived) four prize tournament. A conjecture of the incentive literature is that

the dummy category in treatment D – where subjects did not know that it is

unused – increases performance (Incentive Effect). Compared to Study I, behavior

in these experimental conditions may hence not only be influenced by a different

rating (scale) shown (Evaluation & negative Kindness-of-the-Scale Effect) but also

by different communicated incentives (Incentive Effect).

Table 2.2 shows our regression results. We investigate the performance effect in

week two as week one was the same across treatments. We report OLS regressions

and control for week one performance to capture individual performance differences

that can still occur within the degrees of freedom of our sampling procedure. The

results are robust to controlling for the day and time of day subjects worked as

well as performing tobit regressions (see Appendix 2.C.1).

First, we compare treatment D – where individuals were not informed that the

dummy category was unused – to treatment ND. We expected the positive perfor-

mance effect of higher relative ratings (Evaluation Effect) and higher incentives
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(Incentive Effect) to be stronger than the potentially negative performance effect

of a less kind rating scale in the presence of a dummy category (negative Kindness-

of-the-Scale Effect). We thus hypothesized that average performance in treatment

D is higher than in treatment ND (Hypothesis 1b: Evaluation & Incentive Effect).

The results do not support our hypothesis. Average performance in treatment D

was not higher than in treatment ND: The coefficient of the treatment indicator

”Dummy Category” is insignificant and negative in column (1) of Table 2.2. Thus,

we do not find support for a stronger Evaluation and Incentive Effect when

subjects receive two ratings. Instead, it seems that the negative performance

effect of a less kind rating scale offsets the positive performance effect of higher

ratings and higher incentives.

We next analyze the performance effect of the dummy category in treatment D

on subjects receiving the lowest rating (grade 3). The underlying hypothesis is

that both Incentive and Evaluation Effect are stronger for those with the lowest

performance rating (Hypothesis 4: Last Place Effect).

The results support the hypothesis of a Last Place Effect in the presence of a dummy

category. Subjects who received grade 3 in treatment D worked significantly more

than subjects with the same rating in treatment ND: The interaction term of

the treatment indicator ”Dummy Category” with receiving a grade 3 for the

performance in week one is significant in column (2) of Table 2.2. Interestingly,

subjects receiving grade 1 or 2 worked significantly less in treatment D indicated

by the significant negative treatment indicator ”Dummy Category” in column

(2) of Table 2.2. This indicates that – when individuals receive two ratings – a

dummy category has a positive performance effect only on those with the lowest

performance rating. Accordingly, the Evaluation and Incentive Effect seem to

have a stronger performance effect for these individuals.

Second, we compare treatment TD – where individuals did know that the dummy

category was unused – to treatment ND. Incentives did not differ between these
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treatments. However, a transparent dummy category might signal kindness of

the employer and induce positively reciprocal reactions that increase performance.

We hence, hypothesized that average performance in treatment TD is higher than

in treatment ND (Hypothesis 2: Positive Kindness-of-the-Scale Effect).

Contrary to our hypothesis, we do not find support for a positive Kindness-of-the-

Scale Effect when subjects receive two ratings. Average performance in treatment

TD was not higher than in treatment ND: The coefficient of the treatment indicator

”Transparent Dummy Category” is statistically and economically insignificant in

column (3) of Table 2.2.

Comparing performance between those receiving the lowest rating, we do not

find support for a Last Place Effect in presence of a transparent dummy category

(Hypothesis 4: Last Place Effect). The interaction term of the treatment indicator

”Transparent Dummy Category” with grade 3 is insignificant in column (4) of

Table 2.2.

Third, we compare performance in treatment D with performance in treatment

TD. We hypothesized that average performance is higher in treatment D than in

treatment TD (Hypothesis 3: Evaluation & Incentive Effect II ) since we expected

individuals to focus more on their personal performance rating and monetary

incentives than on the kindness of a rating scale.

We do not find support that average performance is higher in the presence of

a dummy category as compared to a transparent dummy category. Average

performance was not significantly different between treatments D and TD: The co-

efficient of the treatment indicator ”Transparent Dummy Category” is insignificant

and negative in column (5) of Table 2.2.

We do not find support for a Last Place Effect (Hypothesis 4) since there are also

no significant differences comparing performance between those with the lowest

performance rating. The interaction term of the treatment indicator ”Dummy

Category” with grade 3 is insignificant in column (6) of Table 2.2.
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Effect of a Dummy Category on Rating Satisfaction

We analyze questionnaire data to investigate whether higher relative ratings in

treatment Dummy increase subjects’ rating satisfaction. When subjects received

their performance rating in week two, we asked them how satisfied they were

with their rating. The scale ranged from 1 (not satisfied at all) to 7 (extremely

satisfied).

As in Study I, higher relative ratings did not increase rating satisfaction in Study

II, which is also in line with the results of the performance analysis. Subjects

across treatments did not report different rating satisfaction when receiving grade

1, 2, or 3 (see Table 2.6 in Appendix 2.C.2 for the p-values of Wilcoxon rank-sum

tests comparing the satisfaction across grades). Note that the different payment

schemes across treatments can not influence responses as they were communicated

afterwards.

Effect of a Dummy Category on the Perceived Kindness of a Rating

Scale

To analyze whether the presence of a dummy category affects the perceived

kindness of a rating scale, we report survey data obtained in the post-trial

questionnaire (see Appendix 2.G). We showed subjects the rating scale of their

treatment again and asked how kind they perceived it on a scale from 1 (very

unkind) to 7 (very kind). Increasing values of the score reflect higher kindness

levels. Figure 2.5 shows the kindness evaluations of subjects receiving grade 1

and 2 on the left and grade 3 on the right hand side. See Table 2.7 in Appendix

2.C.2 for the p-values of Wilcoxon rank-sum tests comparing the kindness across

treatments.

If individuals do not know that the additional rating category is unused, a dummy

category introduces an additional punishment option and thereby may signal

34



Chapter 2. On Rating Scales in Performance Appraisals: Performance Effect of a
Dummy Rating Category in Short-Term Employer-Employee Relations

Figure 2.5: Evaluation of the Kindness of a Rating Scale Across Treatments II

0
1

2
3

4
5

6
7

 

 Grade 1 & 2 Grade 3  

Dummy No Dummy Transparent Dummy

Kindness

an employers unkindness and bad intentions. The literature suggests – and we

also observed in Study I – that individuals perceive the rating scale in treatment

Dummy (D) as being less kind compared to the rating scale used in treatment No

Dummy (ND).

We find again support that a dummy category is interpreted as ”bad” news.

Subjects receiving grade 3 – the lowest rating – evaluated the rating scale in

treatment D as being less kind than the scale in treatment ND (Wilcoxon rank-sum

test, two-sided, p = .000). Subjects receiving grade 1 and 2, however, did not

perceive the rating scale in treatment D as being less kind than in treatment ND

(Wilcoxon rank-sum test, two-sided, p = .544).

If individuals do know that the additional rating category is unused, employing a

transparent dummy category may signal kindness and good intentions of employers

as they refrain from using an available punishment option. Therefore, the literature

suggests that subjects perceive the scale in treatment Transparent Dummy (TD)

as being more kind compared to the rating scale used in treatment D and ND.

We find support that employing a transparent dummy category is interpreted

as being kind. Compared to treatment D, subjects across performance classes

evaluated the scale in treatment TD as more kind (Wilcoxon rank-sum test,

two-sided, p = .011 p = .002 comparing grade 1&2 and grade 3, respectively).

Compared to treatment ND, only subjects receiving grade 1 and 2 evaluated the

35



Chapter 2. On Rating Scales in Performance Appraisals: Performance Effect of a
Dummy Rating Category in Short-Term Employer-Employee Relations

scale in treatment TD as more kind (Wilcoxon rank-sum test, two-sided, p = .003

p = .782 comparing grade 1&2 and grade 3, respectively).

2.5 Conclusion

We studied the performance effect of a dummy category in short-term employer-

employee relations. Contrary to our hypotheses, a dummy category did not

increase average performance in our setting – independent of whether subjects

were informed or not that the additional category is unused.

We expected that more generous ratings (Evaluation Effect) and higher incen-

tives (Incentive Effect) in the presence of a dummy category increase average

performance and thus offset a potential negative performance effect arising from

employing a less kind rating scale (negative Kindness-of-the-Scale Effect).

We did not see an increase of average performance in the presence of a dummy

category. It seems that the opposing performance effects of a dummy category

outweigh each other on the aggregate level. In this light, we observe that subjects

with the lowest performance rating increased performance in the presence of a

dummy category while those receiving higher ratings reduced performance: The

Incentive Effect and Evaluation Effect of a dummy category seem to be stronger

for those with the lowest performance rating than for those receiving higher ratings.

Moreover, we found indication that subjects perceive the rating scale in treatment

Dummy as being less kind.

We expected that employing a transparent dummy category increases average

performance by triggering positively reciprocal reactions to employing a more

kind rating scale (positive Kindness-of-the-Scale Effect).

We did not see a performance increase in the presence of a transparent dummy

category either. Interestingly, we found indication that subjects perceive the

rating scale in treatment Transparent Dummy as being more kind. However, these
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kindness perceptions did not translate into a performance effect.

Overall, we find that a dummy category raised performance only for those with

the lowest performance rating but we do not find evidence that a dummy category

increases average performance in short-term employer-employee relations. It seems

that individuals also pay attention to the kindness of rating scales in addition

to their personal performance rating and monetary incentives when they receive

one or two performance ratings. Moreover, the results suggest that personal

performance ratings and monetary incentives have a stronger performance effect

on low performing individuals than on other individuals.

In practice, employees usually work over multiple periods and receive multiple

consecutive performance ratings over a longer time period. It is thus a very

important question which of the effects – Incentive, Evaluation, or Kindness-

of-the-Scale Effect – prevails or whether they cancel out in the long-run. We

investigate this in the following Chapter 3.
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Appendix of Chapter 2

2.A A Novel Real Effort Task

The working screen of the field experiment is shown in Figure 2.13 in Appendix

2.D. We provided sets of artificially created exam cover sheets that contained a

table of six handwritten grades. Employees’ task was to enter the grades displayed

at the top into the entry fields on the bottom of the screen.

We chose the appearance of the real effort task in line with a job (1.) Amazon’s

Mechanical Turk (MTurk) workers are used to, (2.) a university department

actually does, and (3.) which is reasonably outsourced. The task is very similar

to the jobs otherwise found in the MTurk marketplace in terms of the type of

work, difficulty, and time required. It is also common practice for university

departments to digitize class results that were initially marked using pen and

paper. To make it plausible that the class results had not been digitized yet, we

labeled the artificially created exams with exam dates of the year 2004.

The real effort task is very tedious, simple, and demands low cognitive effort. It

mainly requires attention and can be solved without prior knowledge. It induces

positive effort costs and potential learning effects can be neglected. Due to the

nature of the task, we assume that intrinsic motivation does not play a role in our

setting.

We assured that the individual grading on a cover sheet as well as the overall

class grading followed a reasonable distribution. Furthermore, grades were written

from the same person to eliminate difficulties due to different handwriting. We

created an initial set of 200 cover sheets. Based on the initial set we created

new sets by changing the layout of the cover sheets – the exam date and number

of pages of the exams – leaving the handwritten grades untouched. Note that

thereby the actual grades on the exam cover sheets were identical across sets. We

randomly varied which set was displayed and assured that every subject saw a

specific version only once. In addition, the display order of individual cover sheets
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within one set was randomly varied for each subject. In Study I, subjects could

enter up to 200, in Study II up to 400 cover sheets in week two.

We also paid attention to reducing noise in performance due to different technical

skills and varying technical conditions. We did so by restricting the input of

grades to capital letters and did not allow any special character other than ”+”

and ”-”. Moreover, we required a screen resolution of at least 1200 (width) x 700

(height) such that none of the subjects had to scroll while transferring the grades.

2.B Sample Demographics

Table 2.3: Sample Demographics Study I & II

Demographics Percentage
Study I (N=838) Study II (N=1,339)

Age1 38.21 (12.05) 36.16 (11.36)
Female 58.00 61.24
Highest level of education

Less than High school degree 0.00 0.60
High school graduate 6.80 8.51
Vocational/technical school 6.56 5.15
Some college 31.74 28.23
Bachelor’s degree 41.89 42.49
Master’s degree 10.38 12.40
Doctoral degree 0.84 1.12
Advanced professional degree (JD,

MD, MBA, etc.)
1.79 1.49

Employment status
Working (paid employee) 67.30 65.42
Working (self-employed) 16.23 16.36
Not working 14.44 15.46
Other 2.03 2.76

Annual income from all sources before
taxes

$10,000 or less 15.39 12.85
$10,001 to $20,000 10.38 10.68
$20,001 to $30,000 9.90 15.24
$30,001 to $40,000 14.08 12.70
$40,001 to $50,000 12.41 11.73
$50,001 to $60,000 12.05 11.80
$60,001 to $70,000 5.85 8.14
$70,001 to $80,000 7.76 7.54
Over $80,000 12.17 9.33

Note: 1 Mean in years (standard deviation)
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2.C Further Analyses

2.C.1 Robustness Checks of Regressions in Table 2.1 &

Table 2.2

Table 2.4: Effect of a Dummy Category on Individual Performance II

Dependent Variable: Study I Study II

Number of Cover Sheets Entered Correctly ND vs. D ND vs. D ND vs. TD D vs. TD
(1) (2) (3) (4) (5) (6) (7) (8)

Dummy Category -4.17 -4.37 -3.44 -7.57∗ -4.62 -5.61
(2.92) (3.67) (3.35) (4.07) (2.95) (3.52)

Dummy Category#Grade 3 in t-1 0.75 16.70∗∗ 3.78
(5.61) (6.81) (6.37)

Transparent Dummy Category 1.27 -1.98
(3.37) (4.02)

Transparent Dummy Category#Grade 3 in t-1 12.86∗

(7.26)

Grade 3 in t-1 -1.50 -15.54∗∗ -16.21∗∗ -0.13
(5.42) (6.97) (6.79) (6.10)

Pre-round Performance 0.61∗∗∗ 0.59∗∗∗ 0.97∗∗∗ 0.90∗∗∗ 0.98∗∗∗ 0.88∗∗∗ 0.93∗∗∗ 0.95∗∗∗

(0.05) (0.09) (0.06) (0.09) (0.05) (0.08) (0.05) (0.07)

Constant 12.57∗∗∗ 13.73∗∗ 24.38∗∗∗ 33.28∗∗∗ 23.62∗∗∗ 34.33∗∗∗ 28.49∗∗∗ 27.32∗∗∗

(3.63) (6.80) (4.39) (7.64) (4.27) (7.19) (3.97) (6.42)

Observations 946 946 928 928 934 934 934 934

Notes: Tobit regressions on individual output are performed. D, Dummy Treatment; ND, No Dummy Treatment; TD,
Transparent Dummy Treatment.
* p < 0.10, ** p < 0.05, *** p < 0.01, two-sided. Robust standard errors are in parentheses, clustered at the individual level.

Table 2.5: Effect of a Dummy Category on Individual Performance III

Dependent Variable: Study I Study II

Number of Cover Sheets Entered Correctly ND vs. D ND vs. D ND vs. TD D vs. TD
(1) (2) (3) (4) (5) (6) (7) (8)

Dummy Category -3.73 -4.67 -3.16 -6.70 -3.46 -4.45
(2.81) (3.59) (3.38) (4.12) (2.98) (3.57)

Dummy Category#Grade 3 in t-1 3.50 14.41∗∗ 3.79
(5.32) (6.74) (6.36)

Transparent Dummy Category 1.34 -0.59
(3.32) (3.97)

Transparent Dummy Category#Grade 3 in t-1 7.56
(7.10)

Grade 3 in t-1 -2.40 -14.26∗∗ -12.71∗ -1.22
(5.31) (6.78) (6.55) (6.13)

Pre-round Performance 0.56∗∗∗ 0.56∗∗∗ 0.94∗∗∗ 0.87∗∗∗ 0.95∗∗∗ 0.86∗∗∗ 0.92∗∗∗ 0.93∗∗∗

(0.05) (0.08) (0.06) (0.08) (0.05) (0.08) (0.05) (0.07)

Constant -9.48∗∗∗ -6.88 75.21 84.42∗ 87.54∗∗ 98.11∗∗∗ 26.78∗∗ 26.63∗∗

(1.63) (7.35) (46.69) (46.34) (36.72) (36.77) (11.78) (12.81)

Observations 946 946 928 928 934 934 934 934
Session Dummies Yes Yes Yes Yes Yes Yes Yes Yes

Notes: OLS regressions on individual output are performed. Session dummies are included. D, Dummy Treatment; ND,
No Dummy Treatment; TD, Transparent Dummy Treatment.
* p < 0.10, ** p < 0.05, *** p < 0.01, two-sided. Robust standard errors are in parentheses, clustered at the individual
level.
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2.C.2 Effect of a Dummy Category on Rating Satisfaction

and the Perceived Kindness of a Rating Scale

Table 2.6: Tests Comparing Rating Satisfaction Across Treatments

Rating Satisfaction in Study I Rating Satisfaction in Study II
Grade 1 Grade 2 Grade 3 Grade 1 Grade 2 Grade 3

D vs. ND .607 .332 .296 .752 .574 .862
D vs. TD - - - .511 .821 .315
ND vs. TD - - - .734 .756 .232

Note: We report p-values of two-sided Wilcoxon rank-sum tests.

Table 2.7: Tests Comparing the Evaluation of Kindness of Own Rating Scale Across
Treatments

Scale Kindness in Study I Scale Kindness in Study II
Grade 1 & 2 Grade 3 Grade 1 & 2 Grade 3

D vs. ND .000 .000 .544 .004
D vs. TD - - .011 .002
ND vs. TD - - .003 .782

Note: We report p-values of two-sided Wilcoxon rank-sum tests.
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2.D Screenshots of Week one of Study I and II

In the following, we present screenshots of the first week of Study I and II. The

screens were identical in Study I and II and across treatments. The correct answers

to the questions of the quiz are selected on the respective screenshot (Figure 2.9).

We show a randomly generated example of the validation and task screen.

2.D.1 Welcome Screen and Instructions

Figure 2.6: Welcome Screen

Survey Powered By Qualtrics

Instructions Quiz Task End 

 
Welcome to our task

 
We are academics who value your work and always pay as promised. To participate in this HIT you
must answer a short quiz correctly. Your compensation will consist of two components, the fixed
amount that you earn for this HIT plus a bonus payment on Mechanical Turk.

You will receive a validation code for this HIT. You must enter this validation code into the
Mechanical Turk HIT in order to receive your payment.
 
Please type "yes" into the field below to indicate that you have read the text above carefully and
understood that you must enter the validation code into the Mechanical Turk HIT to receive your
payment.

yes

Please click Continue for further instructions.

Continue

Tools  Restart Survey
 

Place Bookmark Mobile view off
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Figure 2.7: Instructions I

Survey Powered By Qualtrics

Instructions Quiz Task End 

 
Instructions

 
Your task is to update a database on class grades. We provide scanned cover sheets of exam papers.
Your task is to enter the handwritten grades into our database. You can navigate through the

entry fields using the tab key .

We have two sets of cover sheets that are assigned to two HITs. That is, one set of cover sheets for
each HIT. Today, you can work on the first HIT for up to 20 minutes. We will e-mail you a link via
Mechanical Turk to the second HIT on Monday next week. Once you get the link, you will have four
days to work on the second HIT.

To make sure that we can pay you once you started working, we will provide the validation code before
you work on this task.

So, this job comprises two HITs, this first HIT today and the second HIT available on Monday next
week.

Continue

Tools  Restart Survey
 

Place Bookmark Mobile view off

Figure 2.8: Instructions II

Survey Powered By Qualtrics

Instructions Quiz Task End 

 
Payment

 
You will receive a fixed payment of $2.25 and an additional bonus payment based on your
relative performance.
We will screen your work and assess your performance. Your performance is assessed based on
how many cover sheets you enter correctly in this HIT. A cover sheet is evaluated as entered
correctly only if all grades, i.e. letters and "+" or "-" are entered correctly.
The bonus payments are assigned based on your relative performance compared to all workers who
work on the first HIT. The higher you rank compared to the other workers, the higher will be your
bonus payment.

We will e-mail you a link via Mechanical Turk to the second HIT on Monday next week. Please follow
the instructions in the e-mail to see and receive your bonus for the first HIT and to start the second
HIT.

Please click Continue to start with the quiz.

Back Continue

Tools  Restart Survey
 

Place Bookmark Mobile view off
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2.D.2 Quiz

Figure 2.9: Quiz Questions

Survey Powered By Qualtrics

1
2

3

The tab key  

The enter key  

The shift key  

assess your performance based on how many cover sheets you entered
correctly in this HIT. A cover sheet is evaluated as entered correctly only if all
grades, i.e. letters and "+" or  "-" are entered correctly.
assess your performance based on how many cover sheets you entered
correctly in this HIT. A cover sheet is evaluated as entered correctly only if all
grades, i.e. letters without "+" or "-" are entered correctly. 
assess your performance based on how many grades you entered in this HIT.
It does not matter whether all grades on a cover sheet are entered correctly.

You will receive a fixed payment of $2.25 for this HIT. There will be no bonus
payment.
You will receive a fixed payment of $2.25 for this HIT.
Additionally, you will receive a bonus payment that depends on your relative
performance on this HIT. The higher you rank compared to the other workers,
the higher will be your bonus payment.
 

You will receive a fixed payment of $2.25 for this HIT.
Additionally, you will receive a bonus payment that depends on your relative
performance on this HIT. The lower you rank compared to the other workers,
the higher will be your bonus payment.

Instructions Quiz Task End 

Quiz
 

Please answer the following quiz. If you do not answer all questions correctly in the first attempt,
you can correct your answers once. If you fail to answer all questions correctly in the second
attempt, you cannot work on this task.

How many HITs comprises this job?

You can navigate through the entry fields using

After you worked on this HIT we will

What is your payment for this HIT?

Back Continue

Tools  Restart Survey
 

Place Bookmark Mobile view off

45



Chapter 2. On Rating Scales in Performance Appraisals: Performance Effect of a
Dummy Rating Category in Short-Term Employer-Employee Relations

2.D.3 Main Part

Figure 2.10: Validation Code I

Survey Powered By Qualtrics

I must enter the above validation code into the Mechanical Turk HIT now. If I
continue without having entered the validation code, I will not be paid.

I can enter the above validation code into the Mechanical Turk HIT later. If I
continue without having entered the validation code, I will be paid later.

I do not have to enter the above validation code into the Mechanical Turk HIT.

Instructions Quiz Task End

 
Validation Code

Please enter the validation code below into the Mechanical Turk HIT now in order to receive your
payment.

Validation code: 9401301
 

Do not click Continue before you entered the validation code into the Mechanical Turk HIT.
Otherwise, you cannot be paid.

Please indicate that you understood how you can get paid by choosing the right answer:

Continue

Tools  Restart Survey
 

Place Bookmark Mobile view off

Figure 2.11: Validation Code II

Survey Powered By Qualtrics

Yes

No

Instructions Quiz Task End

 
Validation Code

 
Did you enter the validation code 9401301 into the Mechanical Turk HIT?

Do not click Continue before you entered the validation code into the Mechanical Turk HIT.
Otherwise, you cannot be paid.

Back Continue

Tools  Restart Survey
 

Place Bookmark Mobile view off
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Figure 2.12: Hint

Survey Powered By Qualtrics

Instructions Quiz Task End

 
Hint

Within the next 20 minutes, you can enter grades into our database. You can work on this task at
your own pace and enter as many cover sheets as you want.

You can leave this task at any time by closing this window.

Please use only capital letters. Please do not use any special characters other than "+" or "-".

Continue

Tools  Restart Survey
 

Place Bookmark Mobile view off

Figure 2.13: Task Screen

Survey Powered By Qualtrics

Time worked [mm:ss]:
00:27

Please enter the handwritten grades above in the corresponding fields below.

Hint: You can navigate through the entry fieds using the tab key. 
Please use only capital letters. Please do not use any special characters other than "+" or "-".

       

Assignment 1 Assignment 2 Assignment 3 Assignment 4 Exam Class overall

Grade B+ C+ B B- B+ B  

Continue

Tools  Restart Survey
 

Place Bookmark Mobile view off

Figure 2.14: Final Screen

Survey Powered By Qualtrics

Instructions Quiz Task End

End of first HIT
Thank you for working on the first HIT! We will screen your work now. We will

e-mail you a link to the second HIT via Mechanical Turk on Monday next
week.

Please follow the instructions in the e-mail to see and receive your bonus for the
first HIT and to start the second HIT. You will have 4 days to work on the

second HIT once you get the e-mail. You can close this window now.

Tools  Restart Survey
 

Place Bookmark Mobile view off
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2.E Screenshots of Week two of Study I

In the following, we present screenshots of the second week of Study I. Exemplary,

we show the feedback screen of subjects who received grade 3 for their work in

week one (Figures 2.15 and 2.16). If subjects received grade 1 or 2, the respective

other cells of the table were greyed. In treatment No Dummy, a 3-point scale

was displayed on the feedback screen (see Figure 2.15). In treatment Dummy, a

4-point scale was displayed on the feedback screen (see Figure 2.16). This was the

only difference between treatments. After seeing their evaluation, subjects could

leave the experiment by clicking the button ”Leave Task” on the feedback screen.

The correct answer to the quiz question is selected on the respective screenshot

(Figure 2.18). After the quiz followed the identical validation code screens as in

week one of Study I and II (see Figures 2.10 and 2.11). The task screen was also

identical to the one of week one of Study I and II (see Figure 2.13). After working

for 20 minutes, a message was displayed on top of the task screen as shown in

Figure 2.20. We show a randomly generated example of the evaluation, validation,

and task screen.
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2.E.1 Evaluation of Performance in Week one

Figure 2.15: Evaluation of Performance in Week one in No Dummy Treatment

Survey Powered By Qualtrics

Evaluation of first HIT Instructions Quiz Task End

 
Evaluation of first HIT

 
We assessed your performance in terms of quantity and accuracy on the first HIT as follows:
 

Grade 1 2 3

Bonus $2.00 $1.50 $1.00

% of workers 30% 40% 30%

We will pay you the bonus of $1.00 for the first HIT on Mechanical Turk irrespective of whether you
work on the second HIT or not.

Please enter your grade for the first HIT.

3

Please indicate how satisfied you are with the evaluation.

 

Not satisfied at all  Extremely satisfied

Please click Continue to start the second HIT. If you don't want to work on the second HIT, please click
Leave Task.

Continue

Leave Task

Tools  Restart Survey
 

Place Bookmark Mobile view off

Figure 2.16: Evaluation of Performance in Week one in Dummy Treatment

Survey Powered By Qualtrics

Evaluation of first HIT Instructions Quiz Task End

 
Evaluation of first HIT

 
We assessed your performance in terms of quantity and accuracy on the first HIT as follows:
 

Grade 1 2 3 4

Bonus $2.00 $1.50 $1.00 $0.00

% of workers 30% 40% 30%

We will pay you the bonus of $1.00 for the first HIT on Mechanical Turk irrespective of whether you
work on the second HIT or not.

Please enter your grade for the first HIT.

3

Please indicate how satisfied you are with the evaluation.

 

Not satisfied at all  Extremely satisfied

Please click Continue to start the second HIT. If you don't want to work on the second HIT, please click
Leave Task.

Continue

Leave Task

Tools  Restart Survey
 

Place Bookmark Mobile view off
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2.E.2 Welcome Screen and Instructions

Figure 2.17: Welcome Screen and Instructions

Survey Powered By Qualtrics

Evaluation of first HIT Instructions Quiz Task End

 
Welcome to the second HIT

 
This task is identical to the task of the first HIT. You can enter handwritten grades into our
database. Recall that a cover sheet is only useful if all grades including "+" or "-" are entered
correctly.

You can work at your own pace and enter as many cover sheets as you want. You can leave this
task at any time by closing this window.

You will receive a fixed payment of $2.25 for this HIT. There will be no bonus payments and no
grading.

Please click Continue to start with the Quiz.

Continue

Tools  Restart Survey
 

Place Bookmark Mobile view off

2.E.3 Quiz

Figure 2.18: Quiz Question

Survey Powered By Qualtrics

You will receive a fixed payment of $2.25 for this HIT. There will be no bonus
payment and no grading.

You will receive a fixed payment of $2.25 for this HIT.
Additionally, you will receive a bonus payment that depends on your relative
performance on this HIT. The higher you rank compared to the other workers,
the higher will be your bonus payment.
 

You will receive a fixed payment of $2.25 for this HIT.
Additionally, you will receive a bonus payment that depends on your relative
performance on this HIT. The lower you rank compared to the other workers,
the higher will be your bonus payment.

Evaluation of first HIT Instructions Quiz Task End

 

Quiz
 

Please answer the following question. If you do not answer the question correctly in the first
attempt, you can correct your answer. If you fail to answer the question correctly in the second
attempt, you cannot work on this task.

What is your payment for this HIT?

Back Continue

Tools  Restart Survey
 

Place Bookmark Mobile view off
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2.E.4 Main Part

Figure 2.19: Hint

Survey Powered By Qualtrics

Evaluation of first HIT Instructions Quiz Task End

 
 

Hint
You can work on this task at your own pace and as long as you want. You can enter as many
cover sheets as you like.

You can leave this task at any time by closing this window.

You can navigate though the entry fields using the tab key.

Please use only capital letters. Please do not use any special characters other than "+" or "-".

Please click Continue to start working.

Continue

Tools  Restart Survey
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Figure 2.20: Final Screen: Task Screen After 20 Minutes

Survey Powered By Qualtrics

You worked for more than 20 minutes. Feel free to continue working. If you want
to leave this HIT, just close this window.

Time worked [mm:ss]:
24:53

Please enter the handwritten grades above in the corresponding fields below.

Hint: You can navigate through the entry fieds using the tab key. 
Please use only capital letters. Please do not use any special characters other than "+" or "-".

       

Assignment 1 Assignment 2 Assignment 3 Assignment 4 Exam Class overall

Grade B B+ B B+ A- B+  

Next
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2.F Screenshots of Week two of Study II

In the following, we present screenshots of the second week of Study II. Exemplary,

we show the feedback screen of subjects who received grade 3 for their work

in week one. If subjects received grade 1 or 2, the respective other cells of

the table were greyed. In treatment No Dummy, a 3-point scale was displayed

on the feedback screen as shown in the previous subsection in Figure 2.15. In

treatment Dummy, a 4-point scale was displayed on the feedback screen as shown

in the previous subsection in Figure 2.16. In treatment Transparent Dummy, we

displayed a 4-point scale on the feedback screen as shown in Figure 2.21. After

seeing their evaluation, subjects could leave the experiment by clicking the button

”Leave Task” on the feedback screen. We show the instructions of treatment

Transparent Dummy in Figure 2.22. In the instructions of treatments No Dummy

and Dummy, we displayed the rating scales of treatment No Dummy (Figure 2.15)

and treatment Dummy (Figure 2.16), respectively. The text of the instructions

and the quiz questions were identical across treatments. The correct answers to

the questions of the quiz in treatment Transparent Dummy are selected on the

respective screenshot (Figure 2.23). The correct answer to the second question in

the quiz of treatments Dummy and No Dummy was ”The top 30% receive Grade

1, the next 40% receive Grade 2, the worst 30% receive Grade 3.”. The screens

displaying the validation code, hint, task, and final screen were identical to the

respective screens of Study I.
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2.F.1 Evaluation of Performance in Week one

Figure 2.21: Evaluation of Performance in Week one in Transparent Dummy Treatment

Survey Powered By Qualtrics

Evaluation of first HIT Instructions Quiz Task End

 
Evaluation of first HIT

 
We assessed your performance in terms of quantity and accuracy on the first HIT as follows:
 

Grade 1 2 3 4

Bonus $2.00 $1.50 $1.00 $0.00

% of workers 30% 40% 30% 0%
not used in this HIT

We will pay you the bonus of $1.00 for the first HIT on Mechanical Turk irrespective of whether you
work on the second HIT or not.

Please enter your grade for the first HIT.

3

Please indicate how satisfied you are with the evaluation.

 

Not satisfied at all  Extremely satisfied

Please click Continue to start the second HIT. If you don't want to work on the second HIT, please click
Leave Task.

Continue

Leave Task

Tools  Restart Survey
 

Place Bookmark Mobile view off

53



Chapter 2. On Rating Scales in Performance Appraisals: Performance Effect of a
Dummy Rating Category in Short-Term Employer-Employee Relations

2.F.2 Welcome Screen and Instructions

Figure 2.22: Welcome Screen and Instructions in Transparent Dummy Treatment

Survey Powered By Qualtrics

Evaluation of first HIT Instructions Quiz Task End

 
Welcome to the second HIT

 
This task is identical to the task of the first HIT. You can enter handwritten grades into our
database. You can work at your own pace and enter as many cover sheets as you want.

You will receive a fixed payment of $2.25 for this HIT. An additional bonus payment will be paid
based on your relative performance compared to all workers who work on the second HIT.

We will screen your work and assess your performance. Your performance is assessed based on
how many cover sheets you enter correctly in this HIT. A cover sheet is evaluated as entered
correctly only if all grades, i.e. letters and "+" or "-" are entered correctly.

The bonus payments are assigned based on your relative performance compared to all workers who
work on this HIT. We will use the grading scheme of the first HIT. The grading scheme is shown
in the table below. If your performance will be, for instance, graded as 1, you will receive a $2.00
bonus payment in addition to the fixed payment of $2.25. The table also indicates the percentage of
workers that are assigned to a grade. For example, the top 30% of the workers will receive Grade 1.
 

Grade 1 2 3 4

Bonus $2.00 $1.50 $1.00 $0.00

% of workers 30% 40% 30% 0%
not used in this HIT

Please click Continue to start with the Quiz.

Continue

Tools  Restart Survey
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2.F.3 Quiz

Figure 2.23: Quiz Questions

Survey Powered By Qualtrics

assess your performance based on how many cover sheets you entered
correctly in this HIT. A cover sheet is evaluated as entered correctly only if all
grades, i.e. letters and "+" or  "-" are entered correctly.
assess your performance based on how many cover sheets you entered
correctly in this HIT. A cover sheet is evaluated as entered correctly only if all
grades, i.e. letters without "+" or "-" are entered correctly. 
assess your performance based on how many grades you entered in this HIT.
It does not matter whether all grades on a cover sheet are entered correctly.

The top 50% receive Grade 1, the next 50% receive Grade 2.
The top 30% receive Grade 1, the next 40% receive Grade 2, the worst 30%
receive Grade 3.
The top 30% receive Grade 1, the next 40% receive Grade 2, the worst 30%
receive Grade 3 or 4. 

Evaluation of first HIT Instructions Quiz Task End

 

Quiz
 

Please answer the following questions. If you do not answer all questions correctly in the first
attempt, you can correct your answers once. If you fail to answer all questions correctly in the
second attempt, you cannot work on this task.

After you worked on this HIT we will

You will receive an additional bonus payment that depends on your relative performance. We will
use the grading scheme of the first HIT:

Back Continue

Tools  Restart Survey
 

Place Bookmark Mobile view off

54



Chapter 2. On Rating Scales in Performance Appraisals: Performance Effect of a
Dummy Rating Category in Short-Term Employer-Employee Relations

2.G Screenshots of the Questionnaire of Study

I and II

In the following, we present screenshots of the questionnaire. Exemplary, we show

the rating scale as shown in treatment Transparent Dummy in Figure 2.25. In

treatment No Dummy, a 3-point scale was displayed on the evaluation screen as

shown in Figure 2.15. In treatment Dummy, a 4-point scale was displayed on the

evaluation screen as shown in Figure 2.16.

Figure 2.24: Welcome Screen

Survey Powered By Qualtrics

Welcome to our Survey
We are academics who value your participation. Your responses will be kept confidential and
anonymous.
 
This survey will take about 3 minutes. 
 
You recently worked on our database update HITs - Thank you for your effort!
This is a follow-up questinnaire on our HITs. We really appreciate your honest answers.

At the end of the survey you will receive an individual validation code. You must enter this validation
code into the Mechanical Turk HIT and submit the HIT in order to receive your payment. 
 
Please click "Start Survey" to continue.

Start Survey
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Figure 2.25: Evaluation of the Kindness of the Rating Scale in Transparent Dummy
Treatment

Survey Powered By Qualtrics

Questionnaire
 

We used the following evaluation scale in our HIT:
 

Grade 1 2 3 4

Bonus $2.00 $1.50 $1.00 $0.00

% of workers 30% 40% 30% 0%
not used in this HIT

 very unkind unkind
somewhat

unkind neutral
somewhat

kind kind very kind

How kind is the
evaluation scale:

Continue
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Figure 2.26: Questions on Positive Reciprocity

Survey Powered By Qualtrics

Questionnaire

 

Does not
apply to me

at all
Does not

apply to me

Somewhat
not applies

to me neutral

Somewhat
applies to

me
Applies to

me
Applies to

me perfectly

If someone does me a
favor, I am prepared to
return it
I go out of my way to
help somebody who has
been kind to me before
I am ready to undergo
personal costs to help
somebody who helped
me before

Continue
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Figure 2.27: Questions on Negative Reciprocity

Survey Powered By Qualtrics

 

 

Does not
apply to me

at all
Does not

apply to me

Somewhat
not applies

to me neutral

Somewhat
applies to

me
Applies to

me
Applies to

me perfectly

If I suffer a serious
wrong, I will take
revenge as soon as
possible, no matter what
the cost
If somebody puts me in
a difficult position, I will
do the same to him/her
If somebody offends
me, I will offend him/her
back

Continue
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Figure 2.28: Questions on Positive Indirect Reciprocity

Survey Powered By Qualtrics

 

 

Does not
apply to me

at all
Does not

apply to me

Somewhat
not applies

to me neutral

Somewhat
applies to

me
Applies to

me
Applies to

me perfectly

If person A does a favor
to person B I am
prepared to do a favor
to person A
I go out of my way to
help somebody who has
been kind to others
before
I am ready to undergo
personal costs to help
somebody who helped
others before

Continue
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Figure 2.29: Questions on Negative Indirect Reciprocity

Survey Powered By Qualtrics

 

 

Does not
apply to me

at all
Does not

apply to me

Somewhat
not applies

to me neutral

Somewhat
applies to

me
Applies to

me
Applies to

me perfectly

If person B suffers a
serious wrong from
person A, I will take
revenge on person A as
soon as possible, no
matter what the cost
If person A puts person
B in a difficult position, I
will do the same to
person A
If person A offends
person B, I will offend
person A back

Continue
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Figure 2.30: Demographic Questions

Survey Powered By Qualtrics

female

male

United States

Other:

Less than highschool degree

High school graduate (high school diploma or equivalent)

Vocational/technical school

Some college but no degree

Bachelor's degree

Master's degree

Doctoral degree (PhD)

Advanced Professional Degree (JD, MD, MBA, etc.)

Working (paid employee)

Working (self-employed)

Not working

Other

$10,000 or less

$10,001 to $20,000

$20,001 to $30,000

$30,001 to $40,000

$40,001 to $50,000

$50,001 to $60,000

$60,001 to 70,000

$70,001 to $80,000

$90,001 to $100,000

$100,001 to $150,000

more than $ 150,000

What is your age in years?

What is your gender?

What is your primary languange? (i.e. the one you speak most of the time)

What is the country you lived in the longest?

What is the highest level of education you have completed?

How would you best describe your current employment status?

Please indicate the category that best describes your own income from all sources before taxes in
2017.

Continue
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Chapter 3

On Rating Scales in Performance

Appraisals: Performance Effect of

a Dummy Rating Category in Long-

Term Employer-Employee Relations

Firms use rating scales to assess employee performance. The lowest rating cat-

egories are often rarely used in practice, which triggers the question whether it

has value to include them at all in the scales. We investigated in a real effort

laboratory experiment how an unused low rating category in performance appraisals

affects performance. In the experiment subjects worked over six periods. Their

performance was rated on a three point rating scale and the rating determined

a bonus payment. In the baseline treatment, subjects saw the actual three point

rating scale. In another treatment, subjects saw an additional fourth low rating

category that was never used but they were not informed about the non-usage. We

find that adding the unused low category increased performance by about 20%.

This effect vanished in a treatment where subjects were aware that the lowest rating

category was never used.
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3.1 Introduction

Companies use performance appraisals to incentivize employees. The Management

and Organizational Practices Survey of the U.S. Census Bureau, for instance,

reports that 46.47% of non-managers and 59.74% of managers receive performance

based bonus payments (U.S. Census Bureau 2015). Typically, firms use predefined

rating scales (for example from 1-5) to determine bonus payments.

However, low rating categories often remain unused in performance appraisals

resulting in compressed ratings. Research on subjective performance evaluations

associates unused rating categories with rating biases where supervisors assign too

lenient ratings (see Landy and Farr 1980, for a classical contribution in psychology

or Prendergast 1999, for a survey from an economics perspective).

Interestingly, the majority of companies do not prevent compressed ratings (Hol-

land 2006) but instead seem to be confident with employing unused rating cat-

egories: ”[. . . ] Even though most organizations report systems with five levels,

generally only three levels are used [. . . ]. It is common for 60 to 70% of an organi-

zation’s workforce to be rated in the top two performance levels. [. . . ] Skewed

performance distributions not only exist, but are common.” (Bretz et al. 1992,

p.333). Frederiksen et al. (2017), for instance, investigate performance ratings

in six large companies and find, with only one exception, that the lowest rating

category is assigned to less than 0.2% of employees. Similarly, in the multinational

company studied by Ockenfels et al. (2015) the lowest rating category (out of 5)

is assigned to 0.1% of employees.

The key question we address in this chapter is whether the inclusion of low

rating categories that are in fact never used should be an intentional incentive

design choice. We refer to an unused low rating category henceforth as ”dummy

category”.

The literature suggests that a dummy category raises performance as long as
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employees believe the category may actually be used. According to simple economic

reasoning, individuals face higher incentives to work as the additional rating

category punishes low performance more. In the language of tournament theory,

the use of a low rating category raises the prize spread increasing performance

incentives (Lazear and Rosen 1981). Berger et al. (2013) show in laboratory

experiments that raters tend to be too lenient and forcing them to assign low

performance ratings can raise performance. Behavioral economic research suggests

a further potential benefit of adding a low rating category. A substantial body of

research has shown that people exhibit preferences for reciprocity (Rabin 1993,

Fehr and Rockenbach 2003, Dufwenberg and Kirchsteiger 2004, Falk and Ichino

2006, Falk et al. 2008) and reward kind and punish unkind acts of others. As indeed

shown by Sebald and Walzl (2014), Ockenfels et al. (2015), or Bellemare and Sebald

(2019), subjective performance evaluations trigger reciprocal reactions by those

who have been evaluated towards those who have evaluated their performance. A

given rating may appear more generous when a dummy category is included in

the scale and trigger stronger positively reciprocal reactions for those with higher

ratings or reduce negatively reciprocal reactions among those receiving a lower

rating. In other words, the use of a low rating category may shift the reference

point in relation to which workers evaluate their ratings.

However, a dummy category may also have negative consequences if employees

think that the category is used. The introduction of a low rating category itself

may be seen as an additional punishment option and hence signal unkindness and

bad intentions of the employer. This may induce negatively reciprocal reactions

(Levine 1998, Ellingsen and Johannesson 2007, Bowles and Polańıa-Reyes 2012)

and reduce performance.

On the other hand, if workers know that the additional category is unused, such a

transparent dummy category may signal kindness and good faith of the employers

transmitting that they intentionally do not use an available punishment option.

This, in turn, may induce positively reciprocal reactions that raise performance.

61



Chapter 3. On Rating Scales in Performance Appraisals: Performance Effect of a
Dummy Rating Category in Long-Term Employer-Employee Relations

Chapter 2 (Vogt 2021) reports results that are in line with the idea that a dummy

category may trigger negatively reciprocal and a transparent dummy positively

reciprocal reactions. However, in Chapter 2 we only analyze short-term employer-

employee relations, while we now analyze behavior over longer time frames, where

workers experience multiple ratings and can react dynamically.

The aim of this chapter is to investigate the performance effect of having a dummy

category if individuals receive repeated ratings over time. To study this question,

we ran a real effort laboratory experiment.

The experiment involved subjects in the role of “employers” and “employees”.

Employers initially determined the rating scale used to evaluate their employees –

and thus determined the treatment. That is, they chose between a rating scale that

consisted of either three or four rating categories. Employers benefited from higher

work effort of their employees as their payment depended on their employees’

performance. Employees then worked on a real effort task over six periods.

After each period, employees received performance ratings that determined bonus

payments.

Employees only learned the scale and not the specific procedure by which the

ratings were assigned within the scale. Importantly, ratings were then conducted

by the computer and subjects received a rating based on the same predetermined

absolute performance thresholds irrespective of the treatment. Therefore, only

three rating categories were used irrespective of the chosen scale. This allows a

clean ceteris paribus comparison as any treatment differences must be driven by

the employees’ perceptions induced by the choice of the rating scale.

We consider three treatments. Treatment No Dummy (ND) serves as a baseline,

where subjects saw the actual three-point rating scale. In treatment Dummy (D),

subjects saw an additional fourth category that was never used. Subjects were not

informed that the additional category was never used. In treatment Transparent

Dummy (TD), subjects also saw four rating categories but were informed that
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the fourth rating category was never used. Note that the communicated number

of rating categories in use and the bonus spread were equivalent in treatments

ND and TD.

Our main result is that the use of an unused low rating category raised performance

significantly: Total performance was 20.92% higher in treatment D compared to

treatment ND. This performance effect evolved over time: While performance

did not differ in the first period, over time subjects worked increasingly more in

treatment D than in treatment ND. However, these performance differences were

not present in the treatment TD where subjects knew that the low rating was in

fact never used.

We do not find evidence that the performance increase was driven by reciprocal

subjects. Therefore, we conclude that it could not be reciprocal reactions to more

generous ratings that increased performance in the presence of a dummy category.

We thus argue that it was the threat of a potential low rating that caused these

performance gains – which as we show were driven by the low performers.

We also elicited the employees’ perceptions about the ”kindness” of the rating

scales in two different ways. First, we asked subjects after the last working period

to evaluate the scale that their employer implemented (without knowledge of the

other scales). Second, we presented subjects the other scales and asked them to

evaluate them. When knowing all rating scales, subjects evaluated the rating

scale in treatment D as being less kind than the scales in treatment ND and TD.

But this was not the case when they only knew their own rating scale.

Beyond the literature on subjective performance evaluations discussed in the above,

our results contribute to the experimental literature on the effect of feedback on

performance (for a recent overview see Villeval 2020, for further experimental

evidence see, for instance, Azmat and Iriberri 2010, Barankay 2012, Tran and

Zeckhauser 2012, Gill et al. 2019, or Hoffmann and Thommes 2020). As our

results show, not only the specific feedback matters that an employee receives for
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her or his performance but also the choice of the scale on which this feedback is

given.

he remainder of this chapter is structured as follows. In Section 3.2, we introduce

our laboratory study and state our hypotheses. In Section 3.3, we present our

results. In Section 3.4, we conclude and discuss the managerial implications of

our findings.

3.2 Experimental Design and Hypotheses De-

velopment

3.2.1 Experimental Design

Overview We conducted a laboratory experiment that involved the role of

“employees” and “employers”. In all treatments, subjects in the role of employees

were randomly matched into groups with one subject in the role of employer.

Employees worked on a real effort task and received a performance dependent

bonus. Employers benefited from high work effort of employees as their payment

depended on their employees’ performance. In the first stage, employers determined

whether three or four categories were shown in the rating scale presented to their

employees. In the second stage, employees worked on a real effort task over six

periods receiving private performance ratings given by the computer after each

period. Ratings were based on the same predetermined absolute performance

thresholds irrespective of the treatment. However, dependent on employer’s scale

choice, employees saw a fourth, unused low rating category in their rating scale.

Employees only learned their own rating scale but did not see other rating scales

that the employers could have chosen.1 A questionnaire section followed after

1Most commonly, employees in firms learn the details of the performance appraisal scheme
and hence their own rating scale only after they started their job and are not made aware of the
potential alternatives considered by the employer.

64



Chapter 3. On Rating Scales in Performance Appraisals: Performance Effect of a
Dummy Rating Category in Long-Term Employer-Employee Relations

Figure 3.1: Experimental Procedure

2

Questionnaire
Employers 

assign rating 
scales

Employees work 
6 periods

Main Part

Instructions & 
QuizPre-round

O:110
U:58
L: 7
R: 50

the main part. Figure 3.1 shows the experimental procedure. The Appendix 3.C

contains the experimental instructions and screenshots.

Experimental Details We assessed individuals’ task ability in a pre-round

where all subjects worked 2.5 minutes on the real-effort task that was also used

in the main part. Subjects had to count the number “7” in blocks of randomly

generated numbers as used in Berger et al. (2013). Performance was measured

by the number of “points” earned. Subjects received +2 points for each correct

answer and -0.5 points for each wrong answer. Subjects received 10 (euro) cents

per point in the pre-round. Subjects could take a “time-out” by pushing a button

that locked their screen for 20 seconds during which subjects could not work.

For each time-out taken, subjects received 8 (euro) cents, representing potential

opportunity costs of not continuing working.

Based on the pre-round results, best performing subjects became employers

reflecting that employers are usually more productive than their employees in

firms. The remaining subjects became employees and were randomly assigned to

an employer. Using stratified sampling, we ensured similar ex-ante performance

across employee groups and an evenly distributed number of employees across

employers. Matching was anonymous and participants did not receive information

on the identity of other subjects. Decisions were anonymous, communication was

not permitted and also not observed. The assigned roles and the group matching

were kept constant during the experiment.

After the pre-round, subjects received feedback on the number of correct and
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false answers, time-outs taken, points, and money earned. Before the main part,

subjects had to pass a comprehension quiz and learned their role (employer or

employee).

In the main part employers first determined whether three or four categories were

shown in the rating scales to their employees when receiving performance ratings.

Subsequently, employees learned the rating scale chosen by their employer. Then

employees worked on the real effort task for six periods, each lasting 2.5 minutes.

As in the pre-round, subjects could take a time-out receiving 25 (euro) cents for it.

After each period, the computer rated employees’ performance on a three-point

scale using the same absolute performance thresholds across treatments. The

performance rating determined employees (potential) payment for the respective

period. One period was randomly selected as payment relevant at the end of the

experiment. Employees received 7 euros, 5 euros, or 3 euros, when being rated as

a ”Grade 1, 2, or 3”, respectively. An employer received 2.5 (euro) cents per point

earned by an individual employee. Employees learned their personal performance

rating and resulting payment, their number of time-outs taken and resulting

payment as well as the total period payment. Employees also saw the individual

contribution to the employer’s payment.2 A questionnaire section followed after

the main part.

Treatment Variation In all treatments, the computer followed the same proce-

dure and rated employees’ performance on a three-point scale using predetermined,

absolute performance thresholds. We based the performance thresholds for as-

signing bonus categories on the performance distribution of Berger et al. (2013),

such that about 30% of the subjects received grade 1, 40% grade 2, and 30%

grade 3. Subjects did not learn the specific details of the rating procedure to

reflect the situation in firms that employees usually do not know exactly how their

performance will be evaluated.

2Note that information on employers’ surplus is crucial for employees reciprocal reactions as
shown in Hennig-Schmidt et al. (2010).
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Figure 3.2: Rating Scales Across Treatments

Dummy Treatment No Dummy Treatment Transparent Dummy Treatment

We analyze three treatments: In treatment No Dummy (ND) subjects saw the

actual three-point rating scale used by the computer. In treatment Dummy (D),

an additional, unused low rating category was displayed and subjects hence saw

a four-point scale. The scale shown in treatment Transparent Dummy (TD)

was similar to the one in treatment D. However, the non-usage of the added

rating category was disclosed. Figure 3.2 shows the rating scales displayed across

treatments.

We introduced the three treatments ND, D, and TD with the following mechanism:

Three equally sized employee groups were randomly labeled A, B, and C and

randomly matched to the corresponding employer. The three groups had similar

pre-round performance as we stratified group assignment based on pre-round

performance. Employers saw three different rating scales as described in the

treatments ND, D and, TD above. Employers had to assign each of the three rating

scales to one of the three employee groups. Other information on the employee

groups than the group labels A, B, C were not given. We thereby guaranteed that

employers randomly assigned all rating scales to employee groups and ensured

exogenous treatment variation. To assure balanced treatment assignment, we

forced the selection of all rating scales to avoid that employers choose only the

most attractive one(s) as observed in a related context of contract choice by

Fehr et al. (2007). We thereby assured that all three treatment conditions were

run simultaneously within each session. Additionally, we guaranteed stratified

sampling to avoid session effects between treatments.

Experimental Protocol and Subject Pool We recruited a total of 468 sub-

jects from the Cologne Laboratory of Economic Research at the University of
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Cologne in 16 sessions in October 2019 via the Online Recruitment System for

Economic Experiments (Greiner 2004). Sessions were evenly distributed across

the day (morning, noon, and after-noon) and followed the same protocol. The

experiment was programmed and conducted using z-Tree (Fischbacher 2007). All

subjects participated only once. 61% of the participants were female, the median

age was 25. 70% of the subjects worked 10 hours a week (median) receiving a

median hourly wage of 10 euro. 96% were students with the majority studying

at the faculty of Management, Economics and Social Sciences and being enrolled

in a Master’s program. See Table 3.5 in the Appendix 3.A for further sample

demographics. Subject received a median payment of 11 euros, including a partic-

ipation fee of 4 euros. With a median experiment time of 64 minutes, the median

hourly wage was 10.31 euros.

3.2.2 Hypotheses Development

The key hypothesis at the outset was that the dummy category raises performance

due to two effects. First, it should generate a standard Incentive Effect : When

workers believe that low performance may now trigger a lower rating they should

have stronger incentives to work harder. To see this, consider for instance a simple

moral hazard problem where an agent with utility function u(w)− c(a) – where

u(w) is increasing and c(a) is increasing and convex – chooses an effort level a and

obtains wage w. Suppose for simplicity that the effort determines the perceived

likelihood of obtaining a high rather than a low rating such that w ∈ L,H and

Pr(w = H) = a. Then by applying the implicit function theorem to the first

order condition of the agent’s optimization problem we have that ∂a
∂L

= −u′(L)
c′′(a)

< 0.

Hence, decreasing the lower rating should increase efforts from this perspective.

Moreover, there may be what we term an Evaluation Effect as the dummy category

shifts the reference standard for the evaluation. A given rating may appear more

generous relative to the lowest rating category and this may trigger positively

reciprocal reactions. Hence, these two channels suggest the hypothesis that
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performance in treatment Dummy is highest and exceeds the performance in

treatment Transparent Dummy and that in treatment No Dummy.

However, the results in Chapter 2 (Vogt 2021) indicated a countervailing Kindness-

of-the-Scale Effect as the overall rating scale may be perceived as harsher when

an additional low rating category is displayed – potentially triggering negatively

reciprocal reactions to the choice of the scale itself. We expected this effect also to

be prevalent in our laboratory experiment where in contrast to the previous study,

subjects in the role of employees worked for subjects in the role of employers, and

employees knew that employers had chosen the respective scale in use.3

To the extent that the Kindness-of-the-Scale Effect dominates, this would suggest

the opposing hypothesis that performance is highest under the most “generous”

scale, i.e. in the Transparent Dummy treatment, followed by the No Dummy

and then the Dummy treatment. We preregistered our hypotheses accordingly.

However, we also preregistered the hypothesis that the Kindness-of-the-Scale Effect

will fade in importance over time relative to the Incentive Effect and Evaluation

Effect as potential initial reciprocal reactions to the choice of the scale decrease

over time as subjects get used to the scale. Gneezy and List (2006) or Sliwka and

Werner (2017), for instance, show that wage increases trigger effort increases in

the short-term, but these reciprocal reactions then fade over time.

3.3 Results

In Section 3.3.1, we first analyze the effect of a dummy category on total individual

performance and study how this effect evolved over time. To explore the underlying

performance drivers in more detail, we then investigate whether the performance

effect differs between high and low performers and between strongly and weakly

reciprocal subjects. In Section 3.3.2, we analyze how subjects perceived the

3Please note that we would expect even stronger reciprocal reactions to the scale choice or
evaluations if employees knew reference scales or employers faced a costly choice of a rating
scale. However, we argue that these structures are not common in firms.
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Table 3.1: Effect of a Dummy Category on Total Individual Performance

Dependent Variable: Total Number of Points Log of Total Number of Points

D vs. ND D vs. TD TD vs. ND D vs. ND D vs. TD TD vs. ND
(1) (2) (3) (4) (5) (6)

Dummy Category 13.94∗∗∗ 10.48∗∗∗ 0.19∗∗∗ 0.16∗∗∗

(3.72) (3.68) (0.05) (0.05)

Transparent Dummy Category 3.39 0.03
(4.20) (0.06)

Pre-round Number of Points 4.63∗∗∗ 4.46∗∗∗ 4.76∗∗∗ 0.05∗∗∗ 0.05∗∗∗ 0.06∗∗∗

(0.41) (0.34) (0.43) (0.01) (0.01) (0.01)

Constant 30.27∗∗∗ 36.44∗∗∗ 28.12∗∗∗ 3.70∗∗∗ 3.70∗∗∗ 3.56∗∗∗

(7.52) (6.89) (7.87) (0.12) (0.13) (0.13)

Observations 293 290 289 293 290 289

Notes: Ordinary least squares regressions on total individual performance are performed. D, Dummy
Treatment; ND, No Dummy Treatment; TD, Transparent Dummy Treatment.

* p < 0.10, ** p < 0.05, *** p <0.01, two-sided. Robust standard errors are in parentheses, clustered
at the individual level.

kindness of rating scales across treatments.

3.3.1 Performance Effect of a Dummy Category

Total Individual Performance We start our analysis by investigating the

effect of a dummy category on total individual performance. We regress total

individual performance over six periods – one data point per individual – on a

treatment dummy. We control for pre-round performance to capture individual

performance differences that can still occur despite our sampling procedure. Our

results do not qualitatively change when we exclude the pre-round control, include

session dummies, or use non-parametric Wilcoxon rank-sum tests to compare

performance (see Appendix 3.B.1).

Table 3.1 reports our main results. In columns (1)-(3) we use absolute points as

performance measure, in columns (4)-(6) we show regression results using the log of

points as performance measure. We pairwise compare treatment Dummy (D) with

No Dummy (ND) in columns (1) and (4); treatment D with Transparent Dummy

(TD) in columns (2) and (5), and treatment ND with TD in (3) and (6). Total

individual performance was significantly higher in treatment D – where subjects

were not aware that the additional rating category was never used – as compared
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to treatment ND and TD. Absolute performance differences amounted to 13.94

and 10.48 points (columns (1) and (2)), translating into a performance increase of

20.92% and 17.35%, respectively (columns (4) and (5)).4 In Appendix 3.B.1 we

also analyze other output measures: Subjects solved significantly more number

blocks and took significantly less time-outs in treatment D than in treatment ND

and TD while the number of mistakes made did not differ between treatments.

Performance in treatment ND and TD did not differ significantly (columns (3)

and (6)).

To summarize, a dummy category raised performance significantly. Contrary

to our hypothesis, we do not find support for a Kindness-of-the-Scale Effect on

performance even though the experimental setting emphasizes the scale choice

of the employer. Instead, the results indicate a strong Incentive and Evaluation

Effect in the presence of a dummy category.

Individual Performance and Time-outs Taken Over Time We now ex-

amine how the observed treatment effect evolved over time. The left graph in

Figure 3.3 depicts average individual performance over time across treatments.

Average performance was – by design – not different across treatments in the

pre-round (period 0). Also in the first period – after the treatment intervention –

performance was not significantly different between treatments (see Table 3.2 for

a regression analysis below). This mirrors the results from Chapter 2 (Vogt 2021)

where we studied a short-term setting and did not see significant differences in

total performance across conditions.

Over time, however, average performance in treatment D increased while per-

formance stayed rather flat in the ND and TD group. Note that performance

differences evolved faster between D and ND as compared to D and TD where

performance was also identical in period 2.

4Note that the coefficients in the log specifications of .19 and .16 are equivalent to an increase
of e0.19 = 1.2092 and e0.16 = 1.1735.
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Figure 3.3: Distribution of Individual Performance and Time-outs Over Time Across
Treatments
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(b) Average Time-outs Across Treatments

The right graph in Figure 3.3 plots the average number of time-outs taken over

time across treatments. The evolution of time-outs taken reversely parallels

the evolution of performance differences across treatments. Average number of

time-outs taken increased more strongly over time in treatment ND and TD as

compared treatment D.

The visual indication is confirmed by the regression analysis shown in Table 3.2.

We regress individual period performance (columns (1) and (2)), individual period

effort (i.e. the number of blocks worked on in columns (3) and (4)) and individual

period time-outs taken (columns (5) and (6)) – six observations per subject – on

a treatment dummy estimating pooled OLS regressions. To analyze whether the

treatment effect differed between periods, we include interaction terms of the

treatment indicator with the working periods 2-6 (period 1 is the baseline). We

control for individual differences using pre-round performance, effort, and time-

outs taken as well as time trends by including period dummies in all specifications.

Our results are robust to controlling for session effects (see Appendix 3.B.2). We

pairwise compare the effect in treatment D with ND in columns (1), (3), and (5)

and with TD in columns (2), (4), and (6).

The point estimate of the treatment indicator ”Dummy Category” is small and

insignificant in all specifications confirming that there were no sizeable differences
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Table 3.2: Effect of a Dummy Category on Individual Performance, Effort Provision,
and Time-outs Taken Over Time I

Dependent Variable: Number of Points Number of Blocks Number of Time-outs

D vs. ND D vs. TD D vs. ND D vs. TD D vs. ND D vs. TD
(1) (2) (3) (4) (5) (6)

Dummy Category -0.26 0.16 -0.11 0.00 0.05 0.05
(0.51) (0.53) (0.21) (0.22) (0.09) (0.09)

Dummy Category#Period 2 1.60∗∗ 0.10 0.52∗ -0.03 -0.41∗∗∗ 0.06
(0.62) (0.61) (0.29) (0.24) (0.15) (0.13)

Dummy Category#Period 3 2.51∗∗∗ 1.92∗∗ 1.34∗∗∗ 1.04∗∗∗ -0.80∗∗∗ -0.53∗∗∗

(0.74) (0.74) (0.38) (0.36) (0.21) (0.20)

Dummy Category#Period 4 3.72∗∗∗ 2.81∗∗∗ 1.73∗∗∗ 1.68∗∗∗ -0.97∗∗∗ -0.81∗∗∗

(0.84) (0.84) (0.45) (0.44) (0.23) (0.22)

Dummy Category#Period 5 3.69∗∗∗ 1.82∗∗ 1.70∗∗∗ 1.33∗∗∗ -0.87∗∗∗ -0.63∗∗∗

(0.84) (0.83) (0.45) (0.45) (0.24) (0.24)

Dummy Category#Period 6 3.94∗∗∗ 2.87∗∗∗ 2.42∗∗∗ 1.91∗∗∗ -1.25∗∗∗ -0.93∗∗∗

(0.85) (0.84) (0.50) (0.49) (0.26) (0.26)

Pre-round Number of Points 0.77∗∗∗ 0.74∗∗∗

(0.07) (0.06)

Pre-round Number of Blocks 0.80∗∗∗ 0.84∗∗∗

(0.06) (0.06)

Pre-round Number of Time-outs 0.67∗∗∗ 0.60∗∗∗

(0.16) (0.11)

Constant 5.51∗∗∗ 5.55∗∗∗ 3.23∗∗∗ 2.69∗∗∗ 0.07 0.08
(1.16) (1.04) (0.62) (0.61) (0.07) (0.07)

Observations 1758 1740 1758 1740 1758 1740
Individuals 293 290 293 290 293 290
Period Dummies Yes Yes Yes Yes Yes Yes

Notes: Pooled ordinary least squares regressions on individual performance are performed. Period dum-
mies are included. D, Dummy Treatment; ND, No Dummy Treatment; TD, Transparent Dummy
Treatment.

* p < 0.10, ** p < 0.05, *** p <0.01, two-sided. Robust standard errors are in parentheses, clustered
at the individual level.

in performance, effort or time-outs taken in the first period. However, comparing

treatment D with ND in columns (1), (3), and (5), the point estimates of the

interaction terms of the treatment indicator with the remaining periods 2-6 are

all significant. Moreover, the magnitude of the point estimates increases from for

example 1.60 in period 2 to 3.94 in period 6 (column (1)). Comparing treatment

D with TD (columns (2), (4), and (6)), we observe a similar pattern with the

exclusion that output did not differ significantly in period 2. Hence, we observe

that over time subjects achieved more points, solved more number blocks, and

took less time-outs in treatment D than in treatment ND and TD.

We thus find support for the hypothesis that any potential Kindness-of-the-Scale

Effect fades over time observing that the positive performance effect of a dummy
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category became dominant over time.

Moreover, we observe that performance differences can be partly explained by

time-outs taken: Over the course of the working periods, subjects in treatment D

continued working while subjects in treatment ND and TD exploited the time-out

option more often maximizing their own pay-out and free time.

In the following, we analyze whether the observed performance increase in the

presence of a dummy category can be attributed to perceived higher incentives

(Incentive Effect), reciprocal reactions to higher relative ratings (Evaluation Effect),

or both. Therefore, we first explore whether the performance effect is stronger for

low performers. We then examine whether the performance effect differs between

strongly and weakly reciprocal subjects.

Individual Performance Across Performance Quantiles Low performers

have the highest probability of ”falling” into the dummy category and hence

have the highest incentive to increase performance. Accordingly, a stronger

performance increase among low performers would support the hypothesis that

performance effect is driven by the Incentive Effect. We test this conjecture by

analyzing quantile regressions estimating the effect of a dummy category on period

performance for the .25-, .50- , and .75-Quantile (see Table 3.3). The results do

Table 3.3: Effect of a Dummy Category on Individual Performance Across Performance
Quantiles

Dependent Variable: .25-Quantile .50-Quantile .75-Quantile

Number of Points D vs. ND D vs. TD D vs. ND D vs. TD D vs. ND D vs. TD
(1) (2) (3) (4) (5) (6)

Dummy Category 2.13∗∗ 2.13∗∗ 1.35∗∗∗ 0.84 0.95∗∗ 0.49
(0.85) (0.89) (0.52) (0.52) (0.48) (0.52)

Percentile of Pre-round Number of Points 14.58∗∗∗ 14.53∗∗∗ 12.82∗∗∗ 11.13∗∗∗ 11.42∗∗∗ 9.62∗∗∗

(1.54) (1.65) (0.93) (0.98) (1.05) (0.96)

Constant 6.36∗∗∗ 5.97∗∗∗ 11.24∗∗∗ 11.91∗∗∗ 14.31∗∗∗ 15.61∗∗∗

(1.03) (1.39) (0.59) (0.77) (0.68) (0.64)

Observations 1758 1740 1758 1740 1758 1740
Individuals 293 290 293 290 293 290
Period Dummies Yes Yes Yes Yes Yes Yes

Notes: Quantile Regressions on individual output are performed. Period Dummies are included.

* p < 0.10, ** p < 0.05, *** p <0.01, two-sided. Robust standard errors are in parentheses, clustered at the
individual level.
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not change if we include session dummies or estimate the effect on total individual

performance (see Appendix 3.B.3). In columns (1), (3), and (5) of Table 3.3 we

compare the effect in treatment D with ND, in the other columns treatment D

with TD. We control for individual differences by including subjects’ pre-round

performance percentile.

The estimated treatment effect was highest for low performers. The higher the

performance quantile, the smaller the point estimate of the treatment indicator

”Dummy Category”: Subjects in treatment Dummy worked about 2 points

more per period at the .25-Quantile (columns (1) and (2) of Table 3.3), while

performance differences at the .75-Quantile were less than l point. Moreover,

comparing treatment D with TD, we observe that the point estimate is only

significant for the .25-Quantile. This suggests, that the treatment effect was

particularly present for low performers. See Appendix 3.B.3 for a visualization

of this result in Figures 3.5 and 3.6 and an additional regression analyses as

robustness check.

Performance Effect by Reciprocity Score We next analyze whether we can

attribute the observed performance increase in treatment D not only to higher

communicated incentives but also to behavioral responses to more generous ratings.

A given rating may appear more generous relative to the lowest rating category in

the presence of a dummy category. This, in turn, may induce reciprocal reactions

resulting in higher subsequent performance (Evaluation Effect). If the observed

performance effect was indeed partially reciprocal reactions, strongly reciprocal

subjects should increase performance to a stronger extent than weakly reciprocal

subjects. To test this conjecture, we extend our analysis of total performance

(Table 3.1) and our analysis of performance across performance quantiles (Table

3.3) by an interaction term Dummy Category#Standardized Reciprocity Score.5

The results are shown in Table 3.4 and in Table 3.14 in the Appendix 3.B.4. As

the insignificant interaction term in all specifications shows, we find no evidence

5See Appendix 3.B.4 for details on subjects’ reciprocity score.
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Table 3.4: Effect of a Dummy Category on Total Individual Performance Depending
on Reciprocity

Dependent Variable: D vs. ND D vs. TD D vs. ND D vs. TD
Total Number of Points (1) (2) (3) (4)

Dummy Category 14.17∗∗∗ 10.40∗∗∗ 14.15∗∗∗ 10.65∗∗∗

(3.76) (3.73) (3.71) (3.77)

Dummy Category#Standardized Reciprocity Score 3.93 3.37 5.47 3.07
(4.33) (3.46) (4.45) (3.66)

Standardized Reciprocity Score -3.48 -2.90 -4.38 -2.50
(3.84) (2.83) (3.85) (3.08)

Pre-round Number of Points 4.59∗∗∗ 4.47∗∗∗ 4.61∗∗∗ 4.55∗∗∗

(0.41) (0.35) (0.41) (0.35)

Constant 30.53∗∗∗ 36.36∗∗∗ 36.13∗∗∗ 31.05∗∗∗

(7.56) (6.91) (8.55) (9.13)

Observations 293 290 293 290
Session Dummies No No Yes Yes

Notes: Ordinary least squares regressions on total individual performance are performed. D,
Dummy Treatment; ND, No Dummy Treatment; TD, Transparent Dummy Treatment.

* p < 0.10, ** p < 0.05, *** p <0.01, two-sided. Robust standard errors are in parentheses,
clustered at the individual level.

that performance differed substantially between strongly and weakly reciprocal

subjects.

As a result, we do not find evidence for an Evaluation Effect as in Chapter 2 (Vogt

2021). We hence attribute the performance increase in the presence of a dummy

category to an Incentive Effect in our dynamic setting.

3.3.2 Effect of a Dummy Category on the Perceived Kind-

ness of a Rating Scale

We next analyze whether subjects perceived the kindness of rating scales differently

across treatments. We asked multiple questions on the kindness of a rating scale,

kindness of an employer, and trust level of an employer using 7-point likert scales.

Increasing values reflect higher perceived levels of kindness or trust. To evaluate

the kindness of the rating scale, we asked for example whether subjects agree

to the statements ”the performance rating scale was fairly designed” or ”the

performance rating scale allowed kind evaluations”. See Appendix 3.B.5 for more

details on the questions and the respective scores. We present the effect on the
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Figure 3.4: Evaluation of the Kindness of a Rating Scale Across Treatments
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kindness of a rating scale. The results are similar for the perceived kindness and

trust level of an employer (Appendix 3.B.5).

The left graph in Figure 3.4 plots the mean kindness evaluation of subjects’ own

rating scale when they did not know the rating scales of the other treatments. We

differentiate by the mean grade received over all six periods. The evaluation of the

kindness of one’s own rating scale was not significantly different across treatments

within each grade class. In Appendix 3.B.5 we provide the p-values of Wilcoxon

rank-sum tests comparing the evaluations across grade classes. Consistent with the

observed performance effect, we do not find support for a Kindness-of-the-Scale

Effect if subjects receive performance ratings over multiple periods.

The right graph in Figure 3.4 shows the mean evaluation of rating scales when

subjects were asked to evaluate the rating scales of the other treatments. We

differentiate by the mean grade received over all six periods. The rating scale used

in treatment D was evaluated as being less kind than the scales used in treatment

ND and TD (Wilcoxon rank-sum test, two sided, p < 0.000). Evaluations of the

rating scales shown in ND and TD did not differ (Wilcoxon rank-sum test, two

sided, p = 0.6647). This observation also holds across grade classes, see Appendix

3.B.5 for p-values of Wilcoxon rank-sum tests comparing the evaluations across

grade classes. Subjects perceived the rating scale of treatment D – where subjects

did not know that the additional rating category was never used – as ”bad news”
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when they knew reference rating scales. Compared to the evaluation of rating

scales without reference scales, subjects evaluated the rating scales of treatment

ND and TD as more kind and the scale shown in treatment D as less kind.

The results can be explained by a reference point effect in the choice of a rating

scale itself: Without prior reference standard subjects do not perceive a rating

scale with a lower rating category as less kind. But they start to do so when

apparently more generous scales become salient.

We can see this shift in evaluation comparing individual evaluation of one’s own and

the other rating scales: We control for the individual kindness evaluation of one’s

own rating scale by subtracting the initial evaluation of one’s own rating scale from

the evaluation of the other rating scales. Thus, negative values indicate a lower,

positive values reflect a higher evaluation of the other rating scale. Independent

of the mean grade, we observe negative values for the rating scale in treatment D

and positive values for treatment ND and TD – see Figure 3.7 and Table 3.16 in

Appendix 3.B.5.

We also observe that the rating scale in treatment D was evaluated as ”bad

news” in the answers to the question ”which of the three ratings scales would you

have chosen for yourself?”: Subjects rarely chose the rating scale of treatment

D (14.91% of all employees). In contrast, 58.48% of the employees chose the

rating scale without and 26.61% chose the scale with the transparent additional

low category (Table 3.17 in Appendix 3.B.5). This phenomenon is also present

comparing the scale choice within treatments. Interestingly, also 68.75% of the

employers did not choose the rating scale of treatment dummy for themselves –

even though they received periodic feedback on the performance of each employee

group and hence observed that employees in treatment D performed better.
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3.4 Conclusion

We analyzed the performance effect of employing a dummy category in performance

appraisals. Our main result is that the use of an – in fact then unused – low rating

category increased performance by about 20% when subjects were not aware that

the additional rating category was never used.

Our results indicate that it may be beneficial to keep low rating categories in

performance appraisals even when in fact they are hardly ever used as is reported

in many firms. While performance across treatments did not differ in the first

period, seeing an additional low rating category over time raised performance

– as long as subjects were not aware that this category was never used. We

do not find that reciprocal reactions to perceived higher relative ratings in the

presence of a dummy category affect performance (Evaluation Effect). We hence

attribute the performance increase to (perceived) higher incentives in the presence

of a dummy category (Incentive Effect). In line with this reasoning, we observe

that the effect was driven by low performers. Over time, any potential negative

behavioral consequence of employing a less kind rating scale was thus outweighed

by (perceived) higher incentives in the presence of a dummy category. In line with

the performance results, subjects perceived the rating scales equally kind across

treatments when they only knew the scale chosen by their own employer and thus

had no clear reference point for the evaluation of the scale itself. Subjects thus

apparently focus on their personal performance ratings and incentives rather than

on the kindness of a rating scale when they receive ratings repeatedly over time.6

Our findings have several implications for the design of performance ratings

in organizations. First, our treatments No Dummy and Transparent Dummy

show that when there is no additional rating category or employees know that

the respective low category is unused, performance is significantly lower – both,

6Recall that individuals indeed perceived the scale in treatment Dummy as being less kind
when they knew the rating scales of the other treatments.
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economically and statistically. Hence, firms that employ unused rating categories

in existing appraisal systems, should not disclose the non-usage of the respective

categories. Moreover, when designing new appraisal systems, firms may frame the

rating scale intentionally by adding a low rating category which in fact will never

be used rather than employing a shorter scale.

Second, the evaluation of kindness of the overall rating scale depends on employees’

knowledge about the design of other rating scales (say in the market or about

previously employed scale). Without the comparison to other rating scales,

subjects did not perceive the unused low rating category in treatment Dummy

as unkind. But with the comparison to other rating scales, subjects perceived

the added rating category as less kind. Moreover, our results from the dynamic

interaction show, most likely any such Kindness-of-the-Scale Effect may vanish

over time as employees accommodate to the used scale and the Incentive Effect

predominates.

Third, the above suggests that the Kindness-of-the-Scale Effect would be stronger

if individuals knew reference rating scales. However, since in practice employees

are typically not exposed to salient comparisons between different rating scales,

firms’ common practice of having unused low rating categories indeed seems a

sensible design choice.
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Appendix of Chapter 3

3.A Sample Demographics

Table 3.5: Sample Demographics

Demographics Percentage
(N=468)

Age1 25.38 (5.61)
Female 60.90
Desired degree

Bachelor’s degree 4.06
Master’s degree 59.61
State examination 36.11
Not studying 0.21

Employment status
Working 70.30
Not working 29.70

Subject
Economics 9.62
Business Administration 18.38
Social Science 4.27
Political Science 1.07
Information Systems 2.35
Health Economics 2.35
Vocational School Teacher Training 11.97
Economics and Social Sciences 0.85
Psychology 1.92
Medicine 4.27
Other 38.89
Not studying 4.06

Note: 1 Mean in years (standard deviation)

3.B Further Analyses

3.B.1 Effect of a Dummy Category on Total Individual

Output

Total individual performance was significantly higher in treatment Dummy –

where subjects did not know that the additional rating category was unused – as

compared to treatment No Dummy and Transparent Dummy (Wilcoxon rank-sum

test, one-sided, p = .000 and p = .062).
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Table 3.6: Effect of a Dummy Category on Total Individual Performance II

Dependent Variable: Total Number of Points Log of Total Number of Points

D vs. ND D vs. TD TD vs. ND D vs. ND D vs. TD TD vs. ND
(1) (2) (3) (4) (5) (6)

Dummy Category 16.58∗∗∗ 10.64∗∗ 0.22∗∗∗ 0.16∗∗∗

(4.56) (4.53) (0.06) (0.06)

Transparent Dummy Category 5.94 0.06
(5.05) (0.07)

Constant 104.43∗∗∗ 110.37∗∗∗ 104.43∗∗∗ 4.52∗∗∗ 4.58∗∗∗ 4.52∗∗∗

(3.59) (3.55) (3.59) (0.05) (0.05) (0.05)

Observations 293 290 289 293 290 289

Notes: Ordinary least squares regressions on total individual performance are performed. D, Dummy
Treatment; ND, No Dummy Treatment; TD, Transparent Dummy Treatment.

* p < 0.10, ** p < 0.05, *** p <0.01, two-sided. Robust standard errors are in parentheses, clustered
at the individual level.

Table 3.7: Effect of a Dummy Category on Total Individual Performance III

Dependent Variable: Total Number of Points Log of Total Number of Points

D vs. ND D vs. TD TD vs. ND D vs. ND D vs. TD TD vs. ND
(1) (2) (3) (4) (5) (6)

Dummy Category 13.90∗∗∗ 10.73∗∗∗ 0.19∗∗∗ 0.17∗∗∗

(3.66) (3.72) (0.05) (0.05)

Transparent Dummy Category 3.14 0.02
(4.22) (0.06)

Pre-round Number of Points 4.66∗∗∗ 4.55∗∗∗ 4.77∗∗∗ 0.05∗∗∗ 0.05∗∗∗ 0.06∗∗∗

(0.41) (0.34) (0.40) (0.01) (0.01) (0.01)

Constant 35.73∗∗∗ 31.05∗∗∗ 34.44∗∗∗ 3.75∗∗∗ 3.65∗∗∗ 3.64∗∗∗

(8.41) (9.18) (9.64) (0.14) (0.15) (0.15)

Observations 293 290 289 293 290 289
Session Dummies Yes Yes Yes Yes Yes Yes

Notes: Ordinary least squares regressions on total individual performance are performed. Session
dummies are included. D, Dummy Treatment; ND, No Dummy Treatment; TD, Transparent Dummy
Treatment.

* p < 0.10, ** p < 0.05, *** p <0.01, two-sided. Robust standard errors are in parentheses, clustered
at the individual level.

Table 3.8: Effect of a Dummy Category on Total Effort Provision, Time-outs, and
Mistakes I

Dependent Variable: Total Number of Blocks Total Number of Time-outs Total Number of False Blocks

D vs. ND D vs. TD TD vs. ND D vs. ND D vs. TD TD vs. ND D vs. ND D vs. TD TD vs. ND
(1) (2) (3) (4) (5) (6) (7) (8) (9)

Dummy Category 7.05∗∗∗ 5.95∗∗∗ -4.02∗∗∗ -2.53∗∗∗ -0.19 -0.11
(1.99) (1.91) (0.92) (0.87) (0.96) (0.90)

Transparent Dummy Category 0.93 -1.56 -0.16
(2.33) (1.09) (0.94)

Pre-round Number of Blocks 4.78∗∗∗ 5.04∗∗∗ 5.37∗∗∗

(0.38) (0.34) (0.42)

Pre-round Number of Time-outs 4.03∗∗∗ 3.62∗∗∗ 3.96∗∗∗

(0.93) (0.65) (0.61)

Pre-round Number of False Blocks 1.97∗∗∗ 1.70∗∗∗ 2.11∗∗∗

(0.36) (0.30) (0.36)

Constant 20.56∗∗∗ 19.10∗∗∗ 14.86∗∗∗ 5.96∗∗∗ 4.52∗∗∗ 5.97∗∗∗ 9.21∗∗∗ 9.46∗∗∗ 9.01∗∗∗

(4.06) (4.13) (4.41) (0.83) (0.76) (0.82) (0.78) (0.72) (0.76)

Observations 293 290 289 293 290 289 293 290 289

Notes: Ordinary least squares regressions on total individual performance are performed. D, Dummy Treatment; ND, No Dummy Treatment;
TD, Transparent Dummy Treatment.

* p < 0.10, ** p < 0.05, *** p <0.01, two-sided. Robust standard errors are in parentheses, clustered at the individual level.
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Table 3.9: Effect of a Dummy Category on Total Effort Provision, Time-outs, and
Mistakes II

Dependent Variable: Total Number of Blocks Total Number of Time-outs Total Number of False Blocks

D vs. ND D vs. TD TD vs. ND D vs. ND D vs. TD TD vs. ND D vs. ND D vs. TD TD vs. ND
(1) (2) (3) (4) (5) (6) (7) (8) (9)

Dummy Category 7.07∗∗∗ 6.03∗∗∗ -4.01∗∗∗ -2.56∗∗∗ -0.17 -0.22
(1.97) (1.94) (0.92) (0.87) (0.95) (0.91)

Transparent Dummy Category 0.93 -1.56 -0.16
(2.33) (1.09) (0.94)

Pre-round Number of Blocks 4.70∗∗∗ 5.11∗∗∗ 5.37∗∗∗

(0.37) (0.35) (0.42)

Pre-round Number of Time-outs 4.26∗∗∗ 3.60∗∗∗ 3.96∗∗∗

(0.92) (0.66) (0.61)

Pre-round Number of False Blocks 1.94∗∗∗ 1.53∗∗∗ 2.11∗∗∗

(0.37) (0.30) (0.36)

Constant 23.40∗∗∗ 16.43∗∗∗ 14.86∗∗∗ 3.66∗∗∗ 4.26∗∗ 5.97∗∗∗ 9.99∗∗∗ 11.69∗∗∗ 9.01∗∗∗

(4.99) (6.09) (4.41) (1.17) (1.80) (0.82) (1.77) (1.88) (0.76)

Observations 293 290 289 293 290 289 293 290 289
Session Dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes

Notes: Ordinary least squares regressions on total individual performance are performed. Session dummies are included. D, Dummy Treatment;
ND, No Dummy Treatment; TD, Transparent Dummy Treatment.

* p < 0.10, ** p < 0.05, *** p <0.01, two-sided. Robust standard errors are in parentheses, clustered at the individual level.
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3.B.2 Effect of a Dummy Category on Individual Perfor-

mance, Effort Provision, and Time-outs Taken Over

Time

Table 3.10: Effect of a Dummy Category on Individual Performance, Effort Provision,
and Time-outs Taken Over Time II

Dependent Variable: Number of Points Number of Blocks Number of Time-outs

D vs. ND D vs. TD D vs. ND D vs. TD D vs. ND D vs. TD
(1) (2) (3) (4) (5) (6)

Dummy Category -0.26 0.20 -0.11 0.02 0.05 0.05
(0.51) (0.54) (0.22) (0.23) (0.09) (0.10)

Dummy Category#Period 2 1.60∗∗ 0.10 0.52∗ -0.03 -0.41∗∗∗ 0.06
(0.63) (0.62) (0.29) (0.24) (0.15) (0.13)

Dummy Category#Period 3 2.51∗∗∗ 1.92∗∗ 1.34∗∗∗ 1.04∗∗∗ -0.80∗∗∗ -0.53∗∗∗

(0.74) (0.75) (0.38) (0.37) (0.21) (0.20)

Dummy Category#Period 4 3.72∗∗∗ 2.81∗∗∗ 1.73∗∗∗ 1.68∗∗∗ -0.97∗∗∗ -0.81∗∗∗

(0.84) (0.84) (0.45) (0.44) (0.23) (0.22)

Dummy Category#Period 5 3.69∗∗∗ 1.82∗∗ 1.70∗∗∗ 1.33∗∗∗ -0.87∗∗∗ -0.63∗∗∗

(0.85) (0.84) (0.46) (0.45) (0.24) (0.24)

Dummy Category#Period 6 3.94∗∗∗ 2.87∗∗∗ 2.42∗∗∗ 1.91∗∗∗ -1.25∗∗∗ -0.93∗∗∗

(0.86) (0.85) (0.50) (0.49) (0.26) (0.26)

Pre-round Number of Points 0.78∗∗∗ 0.76∗∗∗

(0.07) (0.06)

Pre-round Number of Blocks 0.78∗∗∗ 0.85∗∗∗

(0.06) (0.06)

Pre-round Number of Time-outs 0.71∗∗∗ 0.60∗∗∗

(0.15) (0.11)

Constant 6.42∗∗∗ 4.65∗∗∗ 3.70∗∗∗ 2.24∗∗ -0.31∗ 0.03
(1.33) (1.42) (0.79) (0.93) (0.19) (0.27)

Observations 1758 1740 1758 1740 1758 1740
Individuals 293 290 293 290 293 290
Period Dummies Yes Yes Yes Yes Yes Yes
Session Dummies Yes Yes Yes Yes Yes Yes

Notes: Pooled ordinary least squares regressions on individual performance are performed. Period and
session dummies are included. D, Dummy Treatment; ND, No Dummy Treatment; TD, Transparent
Dummy Treatment.

* p < 0.10, ** p < 0.05, *** p <0.01, two-sided. Robust standard errors are in parentheses, clustered
at the individual level.
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3.B.3 Effect of a Dummy Category Across Performance

Quantiles

As a robustness check, we run two regressions to investigate whether the observed

performance effects differ across performance quantiles.

First, we report quantile regressions estimating the effect of a dummy category

on individual period performance controlling for session effects in Table 3.11. In

columns (1), (3), and (5) we compare effects in treatment D with ND, in the

remaining columns treatment D with TD. The results replicate the regression

analysis of individual period performance without controlling for session effects

in the main text. The magnitude of the point estimates decreases with the

performance quantile. The results are robust to regressing the effects of a dummy

category on total individual performance (see Table 3.12).

Second, as treatment specifics were revealed only after the pre-round, we use

subjects’ pre-round performance percentile as an unbiased ability measure. We

estimate a pooled OLS model regressing period performance on a treatment

dummy and a treatment dummy interacted with subjects’ pre-round performance

percentile (see Table 3.13). In columns (1) and (3) we compare treatment D

with ND, in columns (2) and (4) we compare treatment D with TD. The positive

significant coefficient of the treatment dummy estimates that a dummy category

increased performance of the lowest performers (performance percentile= 0) by

4.03 and 2.45 units, respectively. The negative interaction term, however, suggests

that the effect of a dummy category decreased with subjects’ initial performance

percentile. For example, the estimated effect for the best performing subject

is only 4.03 − 3.31 = 0.72 and 2.45 − 1.25 = 1.20 units. Figures 3.5 & 3.6

visualize this finding. We plot average performance over time differentiating

subjects according to their pre-round performance quartile. The higher the initial

performance quartile, the lower the treatment differences. Hence, we observe that

performance effects were stronger for and hence driven by low performers.
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Table 3.11: Effect of a Dummy Category on Individual Performance Across Perfor-
mance Quantiles II

Dependent Variable: .25-Quantile .50-Quantile .75-Quantile

Number of Points D vs. ND D vs. TD D vs. ND D vs. TD D vs. ND D vs. TD
(1) (2) (3) (4) (5) (6)

Dummy Category 2.45∗∗∗ 2.40∗∗ 1.39∗∗∗ 1.10∗∗ 0.94∗∗ 0.39
(0.79) (0.96) (0.53) (0.53) (0.47) (0.55)

Percentile of Pre-round Number of Points 14.50∗∗∗ 14.78∗∗∗ 12.90∗∗∗ 11.31∗∗∗ 11.63∗∗∗ 10.27∗∗∗

(1.39) (1.81) (0.96) (1.05) (1.09) (1.05)

Constant 6.42∗∗∗ 4.97∗∗ 11.70∗∗∗ 10.90∗∗∗ 14.37∗∗∗ 14.92∗∗∗

(1.69) (2.04) (1.21) (1.28) (1.14) (1.09)

Observations 1758 1740 1758 1740 1758 1740
Individuals 293 290 293 290 293 290
Period Dummies Yes Yes Yes Yes Yes Yes
Session Dummies Yes Yes Yes Yes Yes Yes

Notes: Quantile Regressions on individual performance are performed. Period and session dummies are included.

* p < 0.10, ** p < 0.05, *** p <0.01, two-sided. Robust standard errors are in parentheses, clustered at the
individual level.

Table 3.12: Effect of a Dummy Category on Total Individual Performance Across
Performance Quantiles

Dependent Variable: .25-Quantile .50-Quantile .75-Quantile

Number of Points D vs. ND D vs. TD D vs. ND D vs. TD D vs. ND D vs. TD
(1) (2) (3) (4) (5) (6)

Dummy Category 16.97∗∗∗ 13.29∗∗ 9.22∗∗ 3.44 6.87∗∗ 4.31
(6.54) (5.91) (4.23) (4.04) (3.35) (3.75)

Percentile of Pre-round Number of Points 87.03∗∗∗ 93.28∗∗∗ 80.77∗∗∗ 69.48∗∗∗ 67.42∗∗∗ 52.08∗∗∗

(8.41) (9.19) (7.27) (7.32) (6.16) (7.96)

Constant 41.25∗∗∗ 42.07∗∗∗ 71.36∗∗∗ 82.11∗∗∗ 95.08∗∗∗ 107.30∗∗∗

(7.21) (8.96) (5.92) (6.11) (4.42) (6.52)

Observations 293 290 293 290 293 290

Notes: Quantile Regressions on total individual performance are performed. Period dummies are included.

* p < 0.10, ** p < 0.05, *** p <0.01, two-sided. Robust standard errors are in parentheses, clustered at the
individual level.

Table 3.13: Effect of a Dummy Category on Individual Performance Depending on
Pre-round Performance

Dependent Variable: D vs. ND D vs. TD D vs. ND D vs. TD
Number of Points (1) (2) (3) (4)

Dummy Category 4.03∗∗∗ 2.45∗ 4.13∗∗∗ 2.34∗

(1.34) (1.43) (1.27) (1.41)

Dummy Category#Percentile of Pre-round Number of Points -3.31 -1.25 -3.50∗ -0.96
(2.10) (2.12) (1.98) (2.12)

Percentile of Pre-round Number of Points 14.78∗∗∗ 12.72∗∗∗ 14.99∗∗∗ 12.85∗∗∗

(1.63) (1.65) (1.53) (1.64)

Constant 9.24∗∗∗ 10.32∗∗∗ 9.68∗∗∗ 9.34∗∗∗

(0.93) (1.05) (1.34) (1.55)

Observations 1758 1740 1758 1740
Individuals 293 290 293 290
Period Dummies Yes Yes Yes Yes
Session Dummies No No Yes Yes

Notes: Pooled ordinary least squares regressions on individual performance are performed. Period dummies
are included. D, Dummy Treatment; ND, No Dummy Treatment; TD, Transparent Dummy Treatment.

* p < 0.10, ** p < 0.05, *** p <0.01, two-sided. Robust standard errors are in parentheses, clustered at the
individual level.
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Figure 3.5: Distribution of Individual Performance Over Time Across Treatments: 1st

& 2nd Performance Quartile
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Figure 3.6: Distribution of Individual Performance Over Time Across Treatments:
3rd & 4th Performance Quartile
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3.B.4 Effect of a Dummy Category Across the Reciprocity

Score

We obtained individual reciprocity scores asking the six standardized 7-point

likert questions of the German Socio-Economic Panel (Infratest Sozialforschung

2012) at the conclusion of the experiment. Increasing values reflect a higher score

on the respective reciprocity dimension. In our setting it is not clear whether

the positive or negative reciprocity dimension is the driving personality trait:
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Subjects could repay better ratings (positive dimension) or retaliate worse ratings

(negative dimension). Accordingly, we use a single reciprocity score indicating how

high someone scores on both dimensions by taking the mean of the six individual

answers for each subject.

Table 3.14: Effect of a Dummy Category on Individual Performance Depending on
Reciprocity II

Dependent Variable: .25-Quantile .50-Quantile .75-Quantile

Number of Points D vs. ND D vs. TD D vs. ND D vs. TD D vs. ND D vs. TD
(1) (2) (3) (4) (5) (6)

Dummy Category 2.22∗∗∗ 2.15∗∗ 1.41∗∗∗ 0.87 0.98∗ 0.59
(0.80) (0.89) (0.52) (0.53) (0.53) (0.57)

Dummy Category#Standardized Reciprocity Score 0.30 0.56 0.62 0.53 -0.00 0.08
(0.93) (0.72) (0.58) (0.58) (0.52) (0.65)

Standardized Reciprocity Score -0.03 -0.40 -0.53 -0.40 -0.10 -0.18
(0.85) (0.62) (0.46) (0.48) (0.43) (0.59)

Percentile of Pre-round Number of Points 14.66∗∗∗ 14.58∗∗∗ 12.88∗∗∗ 11.24∗∗∗ 11.48∗∗∗ 9.96∗∗∗

(1.47) (1.63) (0.91) (1.00) (1.07) (1.01)

Constant 6.34∗∗∗ 6.08∗∗∗ 10.97∗∗∗ 11.80∗∗∗ 14.23∗∗∗ 15.40∗∗∗

(1.00) (1.37) (0.56) (0.77) (0.71) (0.65)

Observations 1758 1740 1758 1740 1758 1740
Individuals 293 290 293 290 293 290
Period Dummies Yes Yes Yes Yes Yes Yes

Notes: Quantile Regressions on individual performance are performed. Period dummies are included.

* p < 0.10, ** p < 0.05, *** p <0.01, two-sided. Robust standard errors are in parentheses, clustered at the individual
level.

3.B.5 Effect of a Dummy Category on the Perceived Kind-

ness of a Rating Scale

After the working periods, subjects first evaluated how kind they perceived their

own rating scale as well as how kind and trusting they perceived their employer.

We then revealed the rating scales used in the other two treatments. Subsequently,

we asked subjects which rating scale they would have chosen for themselves.

Afterwards, subjects evaluated the kindness of the two other rating scales – which

they had not seen when evaluating their own rating scale – answering the same

questions as for their own rating scale. See Appendix 3.C for all questions of the

questionnaire.

We asked to evaluate positive and negative statements on three dimensions –

kindness of a rating scale, kindness of an employer, trust level of an employer –

using a 7-point likert scale. For example, we asked 10 questions on the kindness of
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the scale such as whether subjects agree to the statements ”the performance rating

scale allowed generous evaluations” or ”the performance rating scale did not allow

fair evaluations”. To evaluate the kindness and trust level of an employer, we

asked for example whether the ”employer did not have good intentions” or whether

the ”employer showed trust”. We re-coded the negative statements, such that

increasing values reflect higher perceived levels of kindness and trust, respectively.

For every subject we define a single score for each dimension by taking the mean

score of all answers to a dimension.

Table 3.15: Tests Comparing the Kindness and Trust Evaluations Across Treatments

Kindness of Scale Kindness of Employer Trust Level of Employer
Grade 1 Grade 2 Grade 3 Grade 1 Grade 2 Grade 3 Grade 1 Grade 2 Grade 3

D vs. ND .838 .867 .099 .829 .766 .544 .291 .174 .185
D vs. TD .961 .734 .924 .969 .171 .758 .800 .923 .892
ND vs. TD .826 .507 .107 .913 .093 .378 .487 .297 .241
Note: We report p-values of two-sided Wilcoxon rank-sum tests.

Figure 3.7: Relative Evaluation of the Kindness of Other Rating Scales
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Table 3.16: Tests Comparing the Evaluation of Kindness of Own and Other Rating
Scales Across Treatments

Kindness of Scale
Absolute/Relative Grade 1 Grade 2 Grade 3

D vs. ND .000 / .000 .000 / .000 .001 / .000
D vs. TD .001 / .000 .000 / .000 .001 / .000
ND vs. TD .275 / .115 .404 / .283 .221 / .366
Note: We report p-values of two-sided Wilcoxon rank-sum tests.

Table 3.17: The Choice of the Rating Scale for Oneself by Treatment

Scale Chosen For Oneself
Treatment Dummy No Dummy Transparent Dummy Total

Dummy 44 77 26 147
No Dummy 13 114 19 146
Transparent Dummy 8 64 71 143
Total 65 255 116 436
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3.C Screenshots and Instructions of the Exper-

iment

The experiment language was German. We translated the original German text

into English for the following screenshots and instructions of the experiment. It

was a computerized experiment except for the instructions that subjects received

on paper after the pre-round and before the quiz (see Figures 3.15-3.17). The

quiz questions were identical across treatments and subject roles. The correct

answers to the quiz questions are given on the respective screenshots (see Figures

3.18-3.20). A questionnaire followed after the main part. The position of the rating

scales (left, middle, right) and order of possible answers (top, middle, bottom)

were randomly varied for each subject on the screen displayed in Figure 3.29.

The position of the rating scale (left, middle, right) was randomly varied for each

subject on the screens displayed in Figures 3.30 and 3.31. We show a randomly

generated example of the pre-round and the main part. On the screens seen by

subjects in the role of employees in the main part and questionnaire, we show the

scale displayed in the Transparent Dummy treatment exemplarily. In treatment

No Dummy and Dummy, we displayed the respective scales as shown for example

in Figure 3.22.
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3.C.1 Welcome Screen, Instructions, and Pre-round

Figure 3.8: Welcome Screen

Figure 3.9: On Screen Instructions
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Figure 3.10: Trial Block
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Figure 3.11: Pre-round Instructions

Figure 3.12: Pre-round Task Screen I
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Figure 3.13: Pre-round Task Screen II

Figure 3.14: Pre-round Task Feedback
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Figure 3.15: Paper Instructions I

1 
 

Brief Overview 

Subsequent to these instructions, there are comprehension questions. After you have answered the 

comprehension questions correctly, the main part starts. After the main part follows a questionnaire. 

The main part involves two roles, that of the employer and that of the employee. You learn your role 

at the beginning of the main part and it remains unchanged during the entire main part. 

Before the main part, employees are randomly matched to an employer. The resulting employer-

employee groups remain unchanged during the main part. No one will ever be informed which 

participants are in their own or in other employer-employee groups. 

The main part consists of two stages. In the first stage, employers choose a performance rating scale 

for their employee groups. In the following second stage, the employees work under the selected 

wage design over 6 periods on the task of the preliminary round. 

Task of the Employees 

The task of an employee is identical to that of the preliminary round. Thus, the task is to repeatedly 

determine the number of "7s" in blocks of random numbers correctly: 

 Each correctly processed number block is worth 2 points, that is, you get 2 points if you enter 

the correct number of 7s in a number block. 

 Each incorrectly processed number block is worth -0.5 points, that is, there is half a point 

deducted if you enter an incorrect number of 7s in a number block.  

The difference between correctly and incorrectly processed number blocks determines the point score 

of an employee in the respective work period. The lowest score an employee can achieve in a work 

period is 0 points. That is, you cannot get a negative score. 

The points collected by an employee directly determine the payout of the assigned employer. In 

contrast to the preliminary round, the collected points do not directly determine the payout of the 

employee. Instead, the employee's payout is determined by the evaluation on the performance 

rating scale assigned by the employer, which takes the points score into account. 

At any time during a work period, an employee has the option of pushing a "time-out button". Pushing 

this button locks the employee's screen for 20 seconds. Within this time, the respective employee 

cannot work on any number blocks. The time for the work period continues running during the time-

out. Thus, for each time-out, an employee has 20 seconds less time to work on number blocks. Please 

note that you cannot take a time-out within the last 20 seconds.  
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Figure 3.16: Paper Instructions II

2 
 

In the second stage, each of the 6 work periods follows the same procedure and takes 2.5 minutes 

(150 seconds). 

Task of the Employers 

In the first stage, before the start of the work periods, employers assign a performance rating scale to 

each of their employee groups. The computer uses this rating scale to evaluate the employee's point 

score in the 6 work periods of the following second stage. The employee learns the performance rating 

scale assigned to him or her before the first work period. The evaluation of the points score 

determines the bonus payout and thus crucially the payment of an employee for the main part. 

The performance rating scale of an employee remains unchanged over all work periods of the main 

part. 

Period Payout 

Please note: Although you will be shown a period payout at the end of each work period, only the 

period payout from one single work period will determine your total payment for the main part of 

the experiment. The work period which is relevant for the payment will be drawn at the end of the 

experiment. Since the relevant work period is randomly determined, each of the work periods can 

therefore be relevant for the payment you receive for the main part of the experiment. 

Employees’ Period Payout 

The period payout of an employee depends mainly on the evaluation of the computer in the 

respective work period. The employee learns the performance rating scale chosen by the assigned 

employer before the first work period. The employee's performance rating scale remains unchanged 

through all work periods of the main part. 

In addition to the evaluation by the computer, an employee's period payout depends on the amount 

of times he or she has pressed the "time-out" button. For every click on the "time-out button", the 

employee receives an additional 25 cents. 

After computer’s work evaluation, each employee is informed about: 

 the own evaluation 

 the amount of times the "time-out" button has been pushed 

 the own (potential) period payout 

 the employee's individual contribution to the employer's period payout 
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Figure 3.17: Paper Instructions III

3 
 

Employers’ Period Payout 

The employer's period payout is solely determined by the points scored by the assigned employees in 

the respective work period: The employer receives 2.5 cents for each point collected by an employee.  

Summary 

 

 

 

Please keep in mind that your total payment for today's experiment is composed of the fixed 

attendance reward, the payout of the preliminary round and the payout of the randomly selected 

period in the main part. 

 

Please bring your receipt and computer number for the cash payment at the end of the experiment. 

 

If you are ready to answer the comprehension questions, please click on the "Ok " button on the 

screen. 

 

3.C.2 Quiz

Figure 3.18: Quiz Questions I
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Figure 3.19: Quiz Questions II

Figure 3.20: Quiz Question III
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3.C.3 Main Part

Figure 3.21: Role Assignment Screen of Subjects in the Role of Employee

Figure 3.22: Role Assignment & Task Screen of Subjects in the Role of Employer

Dummy
Treatment

No Dummy
Treatment

Transparent Dummy
Treatment
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Figure 3.23: Scale Assignment Screen of Subjects in the Role of Employee

Transparent Dummy
Treatment

Figure 3.24: Task Screen of Subjects in the Role of Employee

Transparent Dummy
Treatment
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Figure 3.25: Performance Feedback Screen of Subjects in the Role of Employee in
Transparent Dummy Treatment

Transparent Dummy
Treatment

Figure 3.26: Performance Feedback Screen of Subjects in the Role of Employer
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3.C.4 Questionnaire

Figure 3.27: Evaluation of the Kindness of the Rating Scale Screen of Subjects in the
Role of Employee in Transparent Dummy Treatment

Transparent Dummy
Treatment

Figure 3.28: Evaluation of the Kindness of the Employer Screen of Subjects in the
Role of Employee in Transparent Dummy Treatment

Transparent Dummy
Treatment
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Figure 3.29: Question on Scale Choice

Figure 3.30: Evaluation of the Kindness of Other Rating Scales Screen of Subjects in
the Role of Employee in Transparent Dummy Treatment

Transparent Dummy
Treatment
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Figure 3.31: Evaluation of the Kindness of Other Rating Scales Screen of Subjects in
the Role of Employer

Figure 3.32: Questions on Big Five Personality Traits
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Figure 3.33: Questions on Positive and Negative Reciprocity

Figure 3.34: Demographic Questions
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Chapter 4

How to Induce Sustainable Cus-

tomer Buying: The Roles of Sus-

tainability Messages and Price Dis-

counts

Large amounts of food are wasted globally, which contributes to the climate crisis

and decreases retailers’ profits. To reduce food waste at retailers, we analyze how

sustainability messages and price discounts can increase sales of earlier expiring

items. Research on food waste reduction has emphasized price discounts. We

analyze an alternative or supplemental approach for food waste reduction that

uses sustainability messages to incentivize purchases of earlier expiring items. We

conducted an online experiment where subjects chose between earlier expiring and

longer lasting items. As non-monetary incentive to buy earlier expiring items,

we show a sustainability message. As monetary incentive, we offer different

price discounts. We find that 1) displaying a sustainability message induces more

subjects to buy earlier expiring items; 2) the higher the price discounts, the more

subjects buy earlier expiring items; 3) some subjects do not change their behavior,

or crowd out when receiving price discounts; 4) a sustainability message induces

a) more subjects to buy earlier expiring items independent of whether they are

discounted or not, b) less subjects to buy earlier expiring items only when they

are discounted, and c) more subjects who crowd out when receiving a marginal

discount to switch back to buying earlier expiring items when receiving higher

discounts. Thus, retailers can incentivize purchases of earlier expiring items not

only by price discounts, but also by sustainability messages. Understanding how

different customer types respond to either incentive can help retailers to offer each

incentive only to customers who most likely respond with buying expiring items.
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4.1 Introduction

About one third of the world’s food production and about 890 billion Euros

are wasted globally every year (Shukla et al. 2019). A considerable portion of

food waste occurs in grocery retailing, when perished products are discarded

due to spoilage. This is partly driven by customer expectations to find fresh

products in fully stocked stores (Noleppa and Cartsburg 2015). If there are

multiple items of a product with different expiration dates on the shelf, many

customers have strong preferences to buy longer lasting items (Broekmeulen and

Van Donselaar 2009, Broekmeulen and Bakx 2010). Estimates how often customers

buy longer lasting items as opposed to earlier expiring items of perishable products

vary between product categories and range from 10 to 66% (Bastiaansen 2019).

This buying behavior can cause food waste of earlier expiring items in grocery

stores. Incentivizing customers to purchase earlier expiring items and thus more

sustainable buying behavior would reduce such waste.

Customers care about (food) waste and value ethical behavior (Trudel and Cotte

2009, Commission 2017). However, when it comes to actual purchase decisions,

their actions are not necessarily consistent with their attitudes (Auger and Devin-

ney 2007, Commission 2008, Devinney et al. 2010).

We analyze how more sustainable buying behavior can be induced and study a

non-monetary and a monetary mechanism to incentivize people to buy earlier

expiring items. As non-monetary mechanism, we analyze sustainability messages.

If customers are conscious about food waste, but tend to buy longer lasting

instead of earlier expiring items, it might help to make them more aware of the

consequences of their buying decisions. We provide a message where we state that

buying earlier expiring items can save them from being discarded at the retailer.

This might increase customers’ utility from buying earlier expiring items and

increase sales of these items. As monetary mechanism, we analyze price discounts.

By considering that earlier expiring items will not last as long as longer lasting
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ones, customers might be concerned that the items spoil before consumption.

To compensate for the expected higher monetary loss, retailers can offer earlier

expiring items at a price discount to induce purchases of the respective items.

It is not clear whether non-monetary mechanisms will be successful to incentivize

people to buy earlier expiring items and reduce food waste, and how they interact

with monetary mechanisms. Since sustainability messages do not have any mone-

tary effect, there is no monetary incentive for customers to buy earlier expiring

instead of longer lasting items. Price discounts have a monetary effect, but it is

not clear in advance whether any price discount would suffice, or whether a certain

threshold has to be reached for a discount to become effective. Moreover, the two

mechanisms could cancel each other out when individuals show a crowding out

effect, as has been observed in studies related to ours (Frey and Oberholzer-Gee

1997, Gneezy and Rustichini 2000, Bénabou and Tirole 2006). Accordingly, the

interaction effect of using price discounts with sustainability messages are not

clear-cut.

We designed an experiment where subjects made buying decisions for five identical

perishable products. For each product, subjects had to choose between an

earlier expiring and a longer lasting item. There was one decision round for

each product, that is, five rounds in total. In the first decision round, both

items of the first product were sold at the same price. In consecutive decision

rounds, the earlier expiring item was discounted. We used a Baseline treatment

without a sustainability message and a Sustainability Message treatment where a

sustainability message was shown.

We find that more subjects buy the earlier expiring item in the Sustainability

Message treatment than in the Baseline treatment. Not surprisingly, the higher the

price discount, the more subjects buy the earlier expiring item. Consequently, a

retailer could consider showing sustainability messages and offering earlier expiring

items at a price discount to induce customers to purchase these items. However,

this would be costly, because some customers would buy earlier expiring items
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without price discounts and hence receive unnecessary price discounts. Others

would switch from buying the earlier expiring item to buying the longer lasting

item when a price discount is introduced. A retailer who understands how different

customers respond to sustainability messages and price discounts can leverage

this information with customized approaches.

We identify four types of customers. Type AE (Always Expiring) customers always

buy earlier expiring items, regardless of whether they are discounted or not. Type

NE (Never Expiring) customers never buy earlier expiring items, whether they are

discounted or not. Type PS (Price Sensitive) customers buy longer lasting items

without price discounts, but switch to earlier expiring items when price discounts

are sufficiently high. Type CO (Crowding Out) customers buy earlier expiring

items without price discounts, but switch to longer lasting items when a marginal

price discount is offered. Some of these Type CO customers switch back to buying

earlier expiring items when price discounts are sufficiently high (crowding in). In

our experiments, the majority of subjects can be classified as one of these types.

When comparing buying decisions of the Sustainability Message treatment with

those of the Baseline treatment, we find that the share of Type AE customers

is larger and the share of Type PS customers is smaller when a sustainability

message is shown. Moreover, we observe more crowding in when a sustainability

message is shown.

Our results suggest that companies who know the types of their customers can

efficiently incentivize customers to purchase earlier expiring items by a targeted

promotion policy: Provide sustainability messages to all customers and price

discounts to price sensitive customers only.

The contribution of our work is to improve the understanding of the customer

buying process for perishable products. We analyze how sustainability messages

and price discounts incentivize customers to buy earlier expiring items to reduce

food waste. We develop a Behavioral Model that describes individual and aggregate
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buying behavior in response to sustainability messages and price discounts. We

design an experiment to test the potential effects of both measures on individual

and aggregate buying decisions. Four types of buying behavior can be distinguished

and we can assign most subjects to one of them. We identify for which of these

customer types sustainability messages and price discounts are effective and

develop managerial recommendations.

4.2 Behavioral Model

In this section, we develop a Behavioral Model to describe the potential effect of

providing price discounts, sustainability messages, or both on customer buying

decisions.

4.2.1 Setting

We consider an expected utility maximizing customer who must choose between

two items of a product, one with an earlier expiration date than the other. For

notational convenience, we refer to the item with the earlier expiration date as the

”expiring item” and to the item with the longer expiration date as the ”lasting

item”. At the purchase time, customers do not know the specific consumption

date, but they know the distribution of the consumption dates. If a purchased

item expires before the consumption date it must be re-purchased.

4.2.2 Monetary Preferences

If both items have the same price, an expected profit maximizing customer prefers

the lasting item, because it is less likely to expire before consumption than the

expiring item. This decision is optimal for the customer but results in higher

expected food waste at the retailer.
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Price discounts of the expiring item can induce purchases of the expiring item.

They reduce the expected monetary costs associated with choosing the expiring

item as opposed to the lasting item and compensate customers for the increased

risk of having to re-purchase the product.

Research showed that price discounts are a powerful tool to induce purchases of

expiring items. For example, Smith and Agrawal (2017) and Chua et al. (2017)

model markdown pricing decisions in a retail setting. Smith and Agrawal (2017)

analyze how prices can be decreased over time to reduce leftover inventory. Chua

et al. (2017) demonstrate that price discounts can redirect customers from lasting

to expiring products to avoid leftover inventory that would otherwise be wasted.

The above suggests that discounting expiring items increases their purchases.

However, it is not clear how price discounts compare to and interact with sus-

tainability messages in affecting buying decisions. We address this issue in our

research.

4.2.3 Food Saving Preferences

Research in behavioral economics and behavioral management suggests that sus-

tainability messages might also incentivize purchases of expiring items. They aim

at increasing the non-monetary value of expiring items and thereby compensating

customers for the increased spoilage risk.

Studies find that individuals make decisions considering not only their own outcome

but also the well-being and costs incurred to others: For example, people have

concerns for fairness and reciprocity and behave altruistically (see for an overview

Fehr and Schmidt 1999, 2003). These social preferences explain cooperation,

charitable donations, and the voluntary provision of public goods (Fehr and

Fischbacher 2002, 2003) and are also relevant for inventory decisions (see for

example Bolton et al. 2012, Becker-Peth et al. 2013, Papier and Thonemann 2021).

Customers might care about food waste at the retailer and its consequences for
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the environment. Buying an expiring item as opposed to a lasting item reduces

expected food waste at the retailer. Compared to an equally priced lasting item,

it increases customers’ expected costs, but can trigger non-monetary customer

utility. If this utility exceeds the disutility of higher expected costs, individuals

might still choose the expiring item without price discounts.

Sustainability messages emphasize saving food at the retailer and might increase

the customers’ utility from food saving preferences. This suggests that sustainabil-

ity messages increase purchases of expiring items. Research has not analyzed how

addressing non-monetary food waste saving preferences affect customer buying

behavior. We contribute to filling this gap with our research. We note that pur-

chasing expiring items increases the probability that the respective items expire

at home. However, while retailers must discard products after the expiration date,

customers can still eat most of them since they are still ”safe and wholesome”

(Food Safety and Inspection Service U.S. Department of Agriculture 2019). In

this case, purchasing expiring items can contribute to an overall reduction of food

waste. If items are not edible after the expiration date, food waste might be shifted

from the retailer to the customer. However, individuals can prevent items from

perishing by refrigerating them or adjusting their meal plans, which mitigates

the potential of food waste at home, and contributes to an overall reduction of

food waste. In any case, the potential waste shift needs to be carefully considered

when interpreting our results.

4.2.4 Crowding out

The literature on the interaction of intrinsic and extrinsic motivation finds that

monetary incentives can trump intrinsic motivation (see for example Frey and

Oberholzer-Gee 1997, Bénabou and Tirole 2003). Frey and Oberholzer-Gee (1997)

conclude that in the presence of crowding out price incentives are less effective

than standard theory suggests. Gneezy and Rustichini (2000) find that the

effectiveness of incentives depends on the size of the incentives. They observe
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that small incentives crowd out pro-social behavior but the effect vanishes if

incentives are sufficiently high. Potential reasons for crowding out in grocery

shopping settings could be that individuals interpret price discounts as a signal

that choosing lasting items is the social norm (Gneezy et al. 2011) or that expiring

items bear further risks that must be compensated (for a related argument see

Frey and Oberholzer-Gee 1997).

The effectiveness of price discounts might depend on individuals’ preferences

for avoiding food waste and the crowding out effect. Price discounts might be

less effective for customers who care about food waste at the retailer than for

customers who only care about money. If the effect observed by Gneezy and

Rustichini (2000) is also present in our setting, then the negative effect of price

discounts should only occur for marginal price discounts.

4.2.5 Model

Consider a customer who evaluates a lasting item L and an expiring item E of a

given product. The customer’s utility consists of the utility from consuming the

product, which is reduced by the disutility from paying the purchase price and, if

the item expires before consumption, having to pay the price again. The utility of

the lasting item L is

UL(r) = UC − URr − URrIT (TC > TEL ). (4.1)

UC ≥ 0 denotes the utility from consuming the product, UR ≥ 0 the (dis)utility

from paying the purchase price, and r > 0 the regular purchase price. The indicator

function IT () equals one if the consumption date TC is after the expiration date

of the lasting item TEL . If IT () is equal to one, the product must be re-purchased

at the regular price r. The utility of the expiring item E is
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UE(r, α,M) = UC−URr(1−α)−URrIT (TC > TEE )+US +UMIM −UOIO(α > 0).

(4.2)

The first three terms are similar to those of the lasting item, except that the

expiring item may be priced at a discount 0 ≤ α < 1, and TEE denotes the

expiration date of the expiring item. US ≥ 0 is the utility gained from potentially

saving the expiring item from being discarded at the retailer. UM ≥ 0 represents

additional utility from potentially saving the expiring item when the retailer

displays a sustainability message M – in which case the variable IM() = 1 – as

it increases the customers’ focus on their sustainability attitude. UO ≥ 0 is the

utility loss customers might experience if a discount is given (α > 0), which only

applies if the indicator function IO() equals one.

Customers prefer the expiring item if the expected utility of choosing it is greater

than the expected utility of choosing the lasting item. The expected utility

difference 4ELEU between choosing the expiring and the lasting item is

4ELEU = EUE − EUL = U0 + UMIM + URrα− UOIO, (4.3)

where U0 = US − URr(PE − PL)

denotes the expected utility difference if neither a discount nor a sustainability

message is provided. We denote the probability that the lasting item expires before

the consumption date by PL and the probability that the expiring item expires

before the consumption date by PE, with PL < PE. The probability difference

(PE − PL) > 0 resembles the increased spoilage risk of the expiring item. U0 is

positive if an individual’s utility for saving food US compensates their expected

costs associated with choosing the expiring item URr(PE − PL).
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4.2.6 Hypotheses Development

We develop hypotheses based on the expected utility difference 4ELEU (Equation

(4.3)) of the previous subsection. The higher the expected utility difference

4ELEU , the higher is the probability that customers choose the expiring item and

hence the higher the share of customers choosing the expiring item. We compare

customers who receive a sustainability message to those who do not. When

receiving a sustainability message (IM = 1), customers put more attention to their

sustainability attitude and receive additional expected utility from potentially

saving the expiring item. This additional expected utility is captured by UM in

Equation (4.3), i.e. 4IM∈{0,1}4ELEU = UM ≥ 0, and we hypothesize:

Hypothesis 1: For a given price discount, the share of individuals buying the

expiring item is larger with than without a sustainability message.

Price discounts provide a monetary compensation for the disutility from purchasing

an expiring item as opposed to a lasting one. A price discount reduces the disutility

from purchasing an item (UR) by the price discount (α).

The resulting marginal utility is greater or equal to zero, i.e. ∂4ELEU
∂α

= URr ≥ 0,

and we hypothesize:

Hypothesis 2: a) Without and b) with a sustainability message and for strictly

positive price discounts (α > 0), the share of individuals buying the expiring item

increases in the price discount.

If an expiring item is initially not discounted (α = IO = 0) and a marginal price

discount is introduced, we obtain a marginal change in utility of limα→0
∂4ELEU

∂α
=

URr−UO. The price discount increases the utility of the discounted expiring item

compared to the regularly-priced expiring item by URrα and the crowding out

effect reduces it by UO. Depending on the values of UR, r, α, and UO, the expected

utility of the expiring item and the predicted share of individuals buying it can

increase or decrease when a price discount is introduced. Thus, we cannot state a
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hypothesis on the effect of introducing a price discount on the share of individuals

buying the expiring item. A decrease or increase of the share of subjects buying

the expiring item from no discount to a marginal discount would indicate that

overall a crowding out effect outweighs or succumbs to a price discount effect.

To obtain an indication whether a crowding out effect exists in our setting, we

analyze whether individuals who buy the expiring item at the regular price switch

to buying the lasting item when they are offered a marginal price discount. A

decrease in the share of these individuals would indicate a stronger crowding out

effect, but an increase would not reject the existence of a crowding out effect.

4.3 Experimental Design

Overview We designed an experiment that simulates a typical situation that

customers face when buying perishable products. We present the experiment

design, protocol, and subject pool in the following subsections.

Before running the main experiment, we ran the same experiment with a smaller

number of subjects as a pilot. Based on the pilot, we determined the sample size

for our main experiment using a power analysis. Please see Appendix 4.B.3 for

the results of the pilot experiment, which are consistent with the results of our

main experiment.

Experimental Details We implemented a grocery shopping setting that com-

prised two successive parts: Shopping and Consumption. In the Shopping part,

subjects chose between an expiring item ”A” and a lasting item ”B” for five

perishable products. The Consumption part spanned a hypothetical period of 10

days. The expiring item expired after 8 days, the lasting item expired after 9 days.

Subjects did not know when an item would be consumed in the Consumption

part. However, they learned the consumption pattern for each product, which

was the same for all products and followed a uniform distribution, that is, on
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Figure 4.1: Experimental Procedure

3
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Quiz

each of the 10 days of the Consumption part, it was equally likely that an item

was consumed. Figure 4.1 illustrates the sequence of the different parts of our

experiment. Please refer to the Appendix 4.C for screenshots of the experiment.

The five decisions differed only in the discount given for the expiring item: In the

first decision, the prices of the expiring and lasting item were both 10 experimental

currency units (ECUs). In the second to fifth decision, the expiring item was sold

at a discount of 1%, 5%, 15%, and 30%, respectively. We did not randomize the

decision order to analyze how subjects react to the introduction and increase of

price discounts and to control for individual characteristics.

Subjects had a budget of 100 ECUs at the beginning of the experiment. Each

purchase reduced the budget by the price paid for an item. If the consumption

day was after the expiration day of an item, the computer automatically bought

the product again and the corresponding cost of 10 ECUs was deducted from the

budget. After the experiment, subjects received the remaining budget as payout

in addition to a show-up fee of $2.50. 11 ECUs were converted into $1.

Treatment Variation We ran two treatments, a Baseline treatment and a

Sustainability Message treatment that differed only in the message that was shown

in the Sustainability Message treatment, but not in the Baseline treatment. In

the Sustainability Message treatment, we displayed the following sustainability

message in the instructions, and on the decision screen: ”If you choose the item

with the shorter expiration date, you can potentially avoid that it is discarded and

reduce the amount of food waste at the retailer. This is because a perishable item

can no longer be sold when it reaches its expiration date at the retailer.” In the
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quiz, we asked a true/false question about the content of the message checking

whether subjects read and understood the sustainability message.

Experimental Protocol and Subject Pool The experiment was conducted

online with Qualtrics and a self-developed JavaScript. Upon accessing the experi-

ment, subjects were randomly assigned to either the Baseline or Sustainability

Message treatment, and this assignment was kept throughout the experiment.

After reading the instructions subjects had to pass a quiz to enter the decision

phase. The quiz comprised five identical questions in both treatments. In the

Sustainability Message treatment, we asked an additional true/false question on

the content of the sustainability message. To ensure that subjects had understood

the instructions, subjects could only participate if they had answered all questions

correctly within two attempts. After the decision rounds, subjects answered

a questionnaire about their picking behavior, their shopping and sustainability

attitudes, and their risk preference. At the conclusion of the experiment we asked

subjects about their age, gender, level of education, employment status, and

annual income from all sources before taxes.

This study and the pilot are preregistered under AEARCTR-0008303.

We recruited subjects on Amazon’s Mechanical Turk (MTurk) online labor market

(Buhrmester et al. 2011, Lee et al. 2018, Aguinis et al. 2021) using the service

of CloudResearch.com (Litman et al. 2017) to manage our Human Intelligence

Tasks (HITs). We invited only residents of the United States that had completed

at least 100 HITs with an approval rate of at least 95% to ensure that subjects

were familiar with MTurk and understood English instructions.

Selective attrition is not a concern in our study. 580 subjects started our exper-

iment. 40 subjects dropped-out, and 150 subjects failed the quiz resulting in

390 subjects who finished the experiment. There are no statistically significant

differences in the drop-out rates (χ2(1) = 0.358, Pr = 0.550) or the quiz failure

rates (χ2(1) = 1.157, Pr = 0.282) between the Sustainability Message treatment
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and the Baseline treatment. We exclude eight subjects where the JavaScript

was disabled and hence we cannot be sure whether our experiment ran properly.

Moreover, we exclude nine subjects who finished the experiment but opened

the experiment link multiple times and, for example, saw both treatments. The

resulting sample size is 373 subjects with 189 subjects in the Baseline treatment,

and 184 subjects in the Sustainability Message treatment.

See Table 4.7 in the Appendix 4.A for detailed sample demographics. Earnings

including a $2.50 participation fee ranged between $3.60 and $7.51 depending

on subjects’ item choice and the randomly determined consumption days. The

median experiment duration was 11.6 minutes converting to a median hourly wage

of $34.29, which are considerable earnings on MTurk.

4.4 Results

We analyze whether more subjects buy the expiring item if they receive a sus-

tainability message (Hypothesis 1) and whether more subjects buy the expiring

item with increasing price discounts (Hypothesis 2) in Section 4.4.1. We examine

whether a crowding out effect exists in Section 4.4.2. In Section 4.4.3, we identify

four customer types that differ in their buying behavior and analyze the effect of

a sustainability message and price discounts across types. In Section 4.4.4, we

discuss individual differences between the four customer types.

4.4.1 Test of Hypotheses 1 and 2

A central question of our study is whether sustainability messages affect customer

buying behavior. We start by comparing the share of subjects buying the expiring

item in the Baseline treatment and the Sustainability Message treatment (Figure

4.2). We observe that more subjects purchase the expiring item in the Sustain-

ability Message treatment than in the Baseline treatment at all price discounts,
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Figure 4.2: Effects of Sustainability Messages and Price Discounts on Buying Behavior

which indicates support for Hypothesis 1. We also observe that more subjects

buy the expiring item as the price discounts increase, which indicates support for

Hypothesis 2.

We test Hypotheses 1 and 2 formally using a Linear Probability Model. We

introduce a dummy as dependent variable that equals one if the expiring item

was chosen and zero otherwise.

As independent variables, we include a treatment dummy for the sustainability

message and an integer variable for the price discounts. We cluster standard errors

on the subject level. Table 4.1 shows the results for models without and with

controls in columns (1) and (2), respectively. The control variables are individuals’

demographic background such as education, income, age or gender, their risk

preference, and their shopping and sustainability attitude (see Appendix 4.C for

the full questionnaire). The following analyses rely on the model without controls,

but the results are similar for the model with controls.

The estimated average treatment effect is that the probability of individuals buying

the expiring item is 10.5% higher with than without a sustainability message.

The coefficient is significantly different from zero (p < .01, two-sided), providing

support for Hypothesis 1. Moreover, the coefficient of the price discount variable is

positive and significantly different from zero (p < .01, two-sided), which indicates
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Table 4.1: Effects of Sustainability Messages and Price Discounts on Buying Behavior

Notes: Pooled ordinary least squares regressions on individual buying behavior are performed.
* p < 0.10, ** p < 0.05, *** p < 0.01, two-sided. Robust standard errors are in parentheses, clustered at the individual level.
We obtain similar results when running Logit or Probit regressions.

Table 1: Overall Subjects
Oben 43

Unten 75

Links 13

Rechts 74

Logit=Probit, 
gleiches Ergebnis
wie OLS

𝑓𝑓𝑓𝑓𝑓𝑠𝑓

Dependent Variable Y
=1 if Expiring Item Chosen; =0 Otherwise Overall Baseline Sustainability Message

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

Sustainability Message 0.1051*** 0.1089***
(.03) (.03)

Price Discount 0.0110*** 0.0110*** 0.0100*** 0.0100*** 0.0088*** 0.0088***
(.00) (.00) (0.00) (0.00) (0.00) (0.00)

Constant 0.3960*** 0.6048*** 0.4295*** 0.3929* 0.5385*** 0.5039**
(.02) (.14) (.03) (.21) (.03) (.20)

Observations 1865 1865 756 756 736 736
Subjects 373 373 189 189 184 184
Controls No Yes No Yes No Yes

support for Hypothesis 2. To test the effect of strictly positive price discounts

without (Hypohesis 2 a) and with a sustainability message (Hypohesis 2 b), we

run the same regression specification separately for the Baseline and Sustainability

Message treatment and exclude the first buying decisions without a discount.

Table 4.1 shows the results for the Baseline treatment without and with controls

in columns (3) and (4), and for the Sustainability Message treatment in columns

(5) and (6). Across all regression models, the coefficient of the price discount

variable is positive and significantly different from zero (p < .01, two-sided), which

provides support for Hypotheses 2.

4.4.2 Analysis of Crowding out Effect

When introducing a 1% price discount, there are two potential effects that can

result in opposing buying behavior. A crowding out effect can result in fewer

customers buying the expiring item when a price discount is introduced, whereas

the price discount effect can result in more customers buying the expiring item.

An interesting question is thus which effect is stronger or whether these effects

offset each other. In our data, we observe an increase in the share of people buying

the expiring item as we increase the discount from zero to 1%. This indicates that

the price discount effect is stronger than the crowding out effect on the aggregate
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Table 4.2: Reaction to 1% Price Discount of Subjects Buying the Expiring Item at
the Regular Price

Table 2:

Buying Behavior
Expiring Item Lasting Item

Baseline 63% 37%***
Sustainability
Message 68% 32%***

Note: *** p < 0.01, two-sided Fisher's exact tests. 

Oben 81

Unten 98

Links 18

Rechts 167
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level.

To investigate the existence of a crowding out effect, we analyze whether subjects

buying the expiring item at the regular price switch to buying the lasting item

when we introduce a marginal price discount for the expiring item (see Table 4.2).

If a substantial crowding out effect existed in our setting, that is, a crowding

out effect that is greater than the effect size of a 1% price discount, it should be

detectable in this subset.

We find that 37% and 32% of the subjects buying the expiring item at the regular

price in the Baseline and Sustainability Message treatment, respectively crowd

out and switch to buying the lasting item when we introduce a price discount of

1%. These shares are significantly different from 0% in both treatments (Fisher’s

exact tests, p = .000, two-sided) and not significantly different from each other

(Fisher’s exact tests, p = .592, two-sided).

Our analyses indicate that a crowding out effect exists. We do not observe the

effect in the aggregate data shown in Figure 4.2, because the crowding out effect

that we observe in the subset of subjects buying the expiring item at the regular

price is smaller than the price discount effect for subjects buying the lasting item

at a regular price.
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4.4.3 Effects of Price Discounts and Sustainability Mes-

sages Across Customer Types

In this section, we analyze the effects of price discounts and sustainability mes-

sages on individual buying behavior. The results of the aggregate data indicate

that retailers can increase the sales of expiring items with price discounts and

sustainability messages. However, some subjects buying the expiring item at the

regular price switch to buying the lasting item when price discounts are introduced.

Thus, the aggregate effect of price discounts and sustainability messages consists

of opposing subset effects, and we next analyze the effects of price discounts and

sustainability messages on individual buying behavior.

Definition of Customer Types

Based on the Behavioral Model in Section 4.2.5, we identify four different customer

types that differ in their buying behavior. We have summarized criteria when a

customer type buys an expiring or lasting item based on their expected utility in

Table 4.3 where we distinguish between the expected utility gained without and

with price discounts.

Type AE (Always Expiring) customers always buy the expiring item. These

customers gain higher expected utility from buying the expiring item than from

buying the lasting item without and with price discounts. As can be observed

from Table 4.3, these customers value the potential of saving the expiring item

(US) more than they dislike its spoilage risk (URr(PE−PL)) in the absence of price

discounts. With price discounts, they value the potential of saving the expiring

item and the price effect of discounts more than the spoilage risk and crowding

out effect of price discounts.

In contrast, Type NE (Never Expiring) customers never buy the expiring item.

These customers do not gain higher expected utility from buying the expiring item
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Table 4.3: Definition of Customer Types

Customer Type Buying Behavior Criteria

Without Price Discount With Price Discount

Always Expiring Expiring item 𝑈 > 𝑈 𝑟(𝑃 − 𝑃 ) 𝑈 + 𝑈 𝑟 𝛼 > 𝑈 𝑟(𝑃 − 𝑃 ) + 𝑈

Never Expiring Lasting item 𝑈 < 𝑈 𝑟(𝑃 − 𝑃 ) 𝑈 + 𝑈 𝑟 𝛼 < 𝑈 𝑟(𝑃 − 𝑃 ) + 𝑈

Price Sensitive Lasting item   
Expiring item

𝑈 < 𝑈 𝑟(𝑃 − 𝑃 ) If 0 < 𝛼 ≤ 𝛼  : 𝑈 + 𝑈 𝑟 𝛼 < 𝑈 𝑟 𝑃 − 𝑃 + 𝑈
If 𝛼 > 𝛼  : 𝑈 + 𝑈 𝑟 𝛼 > 𝑈 𝑟 𝑃 − 𝑃 + 𝑈

Crowding Out Lasting item
Expiring item 𝑈 > 𝑈 𝑟(𝑃 − 𝑃 )

If 0 < 𝛼∗ ≤ 𝛼 : 𝑈 +𝑈 𝑟 𝛼∗ < 𝑈 𝑟 𝑃 − 𝑃 + 𝑈
If 𝛼∗∗ > 𝛼 : 𝑈 +𝑈 𝑟 𝛼∗∗ > 𝑈 𝑟 𝑃 − 𝑃 + 𝑈

Table 3 : Utility criteria
Oben 77

Unten 70

Links 23

Rechts 45

than from buying the lasting item without and with price discounts. Without

price discounts, these customers value the potential of saving the expiring item less

than they dislike its spoilage risk. With price discounts, they value the potential of

saving the expiring item and the price effect of discounts less than they dislike the

spoilage risk of the expiring item and the crowding out effect of price discounts.

Type PS (Price Sensitive) customers react to whether a price discount is below or

above their price discount threshold (αPS). They buy the lasting item for price

discounts α
′ ≤ αPS but switch to buying the expiring item for price discounts

α
′′
> αPS. These customers gain lower expected utility from buying the expiring

item than from buying the lasting item for price discounts α
′ ≤ αPS. For price

discounts α
′ ≤ αPS, these customers value the potential of saving the expiring

item and the price effect of discounts less than they dislike the spoilage risk and

the crowding out effect of price discounts. However, for price discounts α
′′
> αPS,

it is vice versa.

Type CO (Crowding Out) buy the expiring item without price discounts but switch

to buying the lasting item when a marginal discount is below their crowding out

threshold, i.e., 0 < α∗ ≤ αCO. They switch back to buying the expiring item when

price discounts α∗∗ > αCO are offered. These customers gain higher expected

utility from buying the expiring item than from buying the lasting item without

price discounts. For price discounts α∗ ≤ αCO they gain lower expected utility

from buying the expiring item than from buying the lasting item. For price

discounts α∗∗ > αCO it is vice versa.
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Table 4.4: Shares of Subjects Across Customer Types

Table 4: Shares of Subjects Across Subject Groups with Di↵erent Buying Behavior

Customer Type Baseline
Sustainability 

Message Difference p-value
AE 7.9% 23.9% 16.0% 0.000
NE 8.5% 5.4% -3.0% 0.311
PS 43.9% 34.2% -9.7% 0.057
CO 7.4% 10.3% 2.9% 0.365
Other 32.3% 26.1% -6.2% 0.211

Oben 68

Unten 92

Links 18

Rechts 102

Notes: AE, Always Expiring; NE, Never Expiring; PS, Price Sensitive; CO, Crowding Out. 
We report p-values of two-sided Fisher's exact tests.

These customers value the potential of saving the expiring item more than the

disutility of its spoilage risk without price discounts. For price discounts α∗ ≤ αCO

the potential of saving the expiring item and the price effect of discounts are

smaller than the crowding out effect of price discounts and the disutility of the

spoilage risk. Moreover, for price discounts α∗∗ > αCO it is vice versa.

We analyze individual buying behavior in both treatments and cluster subjects

into the four customer types defined above. We can classify 68% and 74% of

subjects in the Baseline and Sustainability Message treatment, respectively using

these four customer types. In the Baseline treatment, we find that about 8% of

the subjects are Type AE, 9% Type NE, 44% Type PS and 7% Type CO as can

be seen in column (1) of Table 4.4.

Effect of Sustainability Messages on Buying Behavior Across Customers

Types

We now analyze whether the buying behavior of each customer type changes

when sustainability messages are shown. The Behavioral Model predicts that the

expected utility of buying an expiring item increases by UM ≥ 0 when sustainability

messages are shown. Figure 4.3 schematically depicts the potential change in

buying behavior when sustainability messages are shown. Small effect sizes of

UM are visualized in the top row whereas large effect sizes can be seen in the

bottom row. By definition, the buying behavior of Type AE customers cannot

change towards buying the expiring item and hence does not differ with or without
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Figure 4.3: Schematic Effect of Sustainability Messages on Buying Behavior Across
Customer Types

(a) Type PS Customers
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Figure 3: Effects of a Sustainability Message on Buying Behavior Across Customer Types (Top row: Small Effect Sizes; Bottom row: Large Effect Sizes)
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sustainability messages.

As Figure 4.3 shows, the Behavioral Model predicts that for a given effect size UM ,

Type PS, CO, and NE customers buy the expiring item at a smaller discount with

than without sustainability messages. Consequently, we expect that the share

of Type PS and CO subjects who switch (back) to buying the expiring item is

larger in the Sustainability Message treatment than in the Baseline treatment

(see the top row of Figures 4.3 (a) & (b)). By definition, we cannot observe any

differences in the percentage of subjects buying the expiring item if customers are

of type AE and NE in the Sustainability Message treatment.

We compare the predictions of the Behavioral Model to the observations for Type

PS and CO subjects in our experiment. Figure 4.4 visualizes the buying behavior

of these subjects in the Sustainability Message treatment and in the Baseline

treatment in our experiment.

Figure 4 (a) shows the buying behavior of Type PS subjects for the Sustainability

Message and Baseline treatment. Compared to the Baseline treatment, we observe

similar and not significantly different shares of subjects buying the expiring item

at all discounts (Fisher’s exact test, two-sided, p > 0.1). We thus do not find

that the share of Type PS subjects buying the expiring item is larger in the

Sustainability Message treatment than in the Baseline treatment for any given
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Figure 4.4: Effect of Sustainability Messages on Buying Behavior of Types PS and
CO Subjects

(a) Buying Behavior of Type PS Subjects (b) Buying Behavior of Type CO Subjects

discount.

Figure 4 (b) shows the buying behavior of Type CO subjects for the Sustainability

Message and Baseline treatment. Compared to the Baseline treatment, we observe

larger shares of subjects buying the expiring item at price discounts of 5%, 15% and

30% in the Sustainability Message treatment, which is in line with the predictions

of the Behavioral Model. The differences for the discounts of 15% and 30% are

significant (Fisher’s exact test, two-sided, p = .080 and p = .024 for 15% and 30%,

respectively). We thus find that the share of Type CO subjects who switch to

buying the expiring item is larger in the Sustainability Message treatment than in

the Baseline treatment for discounts > 5%.

We next analyze whether the share of subjects within each customer type differs

between the Sustainability Message and the Baseline treatment. The bottom row

of Figures 4.3 (a) & (b) shows that if the effect size of UM is sufficiently large,

customers showing a buying behavior of Type PS or CO in the Baseline treatment

might show a buying behavior of Type AE in the Sustainability Message treatment.

Moreover, Figure 4.3 (c) shows that dependent on the effect size of UM , customers

of Type NE in the Baseline treatment might show a buying behavior of Type PS

or AE in the Sustainability Message treatment. Thus, we expect a larger share

of Type AE subjects and a smaller share of Type NE and CO subjects in the
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Sustainability Message treatment than in the Baseline treatment. Compared to

the Baseline treatment, some PS Type subjects might show an AE Type buying

behavior and some NE Type subjects might show a PS Type buying behavior in

the Sustainability Message treatment. Accordingly, we cannot predict whether

the share of Type PS subjects is larger or smaller in the Sustainability Message

treatment than in the Baseline treatment.

Column (3) of Table 4.4 shows the differences in the share of subjects between

treatments across the four customer types. Column (4) of Table 4.4 reports

the p-values of two-sided Fisher’s exact tests testing whether these shares differ

significantly between treatments. As predicted by the Behavioral Model, we see

a significantly larger share of Type AE subjects in the Sustainability Message

treatment than in the Baseline treatment. Moreover, we see a significantly smaller

share of Type PS subjects in the Sustainability Message treatment than in the

Baseline treatment. One explanation could be that more Type PS subjects show

a Type AE behavior than Type NE subjects show a Type PS behavior.

To summarize, we observe four customer types that constitute the aggregate

buying behavior as predicted by the Behavioral Model: Type AE who always buys

the expiring item. Type NE who never buys the expiring item. Type PS who

switches from buying the lasting to the expiring item when price discounts are

sufficiently high. Type CO who crowds out and switches from buying the expiring

to the lasting item when price discounts are introduced. This suggests that only

Type PS customers should receive price discounts as these individuals are the

only ones where a positive effect on sales of expiring items can be expected.

Moreover, we find that the aggregate positive effect of sustainability messages on

sales of expiring items is driven by 1) different behavior within customer types,

and 2) different shares of subjects across types. A significantly larger share of

Type CO subjects switches back to buying the expiring item in the Sustainability

Message than in the Baseline treatment (crowding in). Additionally, the share of

Type AE subjects is significantly larger in the Sustainability Message treatment
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Table 4.5: Mean of Individual Characteristics Across Customer Types

Table 5: Overall Subjects
Oben 67

Unten 50

Links 19

Rechts 97
Individual Characteristics Customer Type

AE NE PS CO Overall
Income 5.39 5.58 4.95 5.91 5.23
Education 4.44 5.00 4.58 5.00 4.64
Employed 0.86 1.00 0.92 0.97 0.92
Risk preference 4.47 6.54 4.67 7.52 5.17
Age 41.78 38.04 38.89 36.06 39.10
Female 0.56 0.46 0.47 0.39 0.48
I avoid wasting food. 6.20 5.81 6.17 5.76 6.09
Sustainability is important to me. 5.81 5.85 5.82 5.58 5.79
Animal welfare is important to me. 5.90 5.69 5.78 5.61 5.78
I can afford to buy sustainable products if I want to. 5.27 5.62 4.86 5.18 5.06
I pay attention to the price when I shop. 6.34 5.92 6.58 6.36 6.43
Number of Subjects 59 26 146 33 264
Notes: AE, Always Expiring; NE, Never Expiring; PS, Price Sensitive; CO, Crowding Out.

than in the Baseline while the share of Type PS subjects is significantly smaller

than in the Baseline. Thus, a retailer might consider providing sustainability

messages to all customer types as a positive effect on sales of expiring items can

be expected.

4.4.4 Individual Differences Between Customer Types

Retailers would benefit from being able to distinguish the four customer types and

hence anticipate their reaction to price discounts and sustainability messages. This

distinction would allow them to use price discounts and sustainability messages

where they are most effective.

At the end of the experiment, we asked subjects standard demographic questions

and elicited their risk preferences. We also asked subjects about their shopping and

sustainability attitude by asking whether they agree to the following statements

on a 7-point scale: ”I avoid wasting food.”, ”Sustainability is important to me.”,

”Animal welfare is important to me.”, ”I can afford to buy sustainable products if

I want to.”, and ”I pay attention to the price when I shop.”.

Table 4.5 summarizes the mean for each characteristic and customer type. The
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last row contains the number of subjects of each type in both, Baseline and

Sustainability Message Treatment. For detailed numbers per treatment, we refer

to Table 4.8 and Table 4.9 in Appendix 4.B.1.

A retailer would profit from targeting price discounts only at customers who are

likely to switch from buying lasting to buying expiring items with price discounts,

that is, the Type PS customers. To identify these customers, the retailer could

analyze their characteristics. We observe from Table 4.5 that Type PS subjects

reported the lowest income (mean of 4.95). They also gave the lowest rating for

the question ”I can afford to buy sustainable products if I want to.”, which means

that they cannot afford sustainable products as easily as subjects of other types.

Moreover, they gave the highest rating for the question ”I pay attention to the

price when I shop.”, which is consistent with being price sensitive.

We compare the answers of Type PS subjects to those of other types with two-

sided Wilcoxon rank-sum tests in Table 4.6 (see Tables 4.10 and 4.11 in Appendix

4.B.2 for an overview per treatment). If we compare all Type PS subjects to

the remaining ones (i.e., non PS), we find significant differences for all of them

(see last column PS). Looking into the comparison in more detail, we observe

significant income differences between Type PS and CO subjects, but not between

Type PS and AE or NE subjects. We observe significant differences for all types

compared to PS on the question about being able to afford sustainable products.

Regarding the question whether subjects pay attention to price, there is only a

significant difference between Type PS and NE subjects. These findings suggest

Table 4.6: Tests Comparing Individual Characteristics of Type PS Subjects With
Those of Other Subjects

Table 6: Overall Subjects

Individual Characteristics Customer Type
AE NE CO PS

Income 0.3819 0.1789 0.0495 0.0560
I can afford to buy sustainable products if I 
want to.

0.0369 0.0131 0.0802 0.0026

I pay attention to the price when I shop. 0.1420 0.0046 0.2081 0.0116
Number of Subjects 59 26 33 118

Notes: AE, Always Expiring; NE, Never Expiring; PS, Price Sensitive; CO, Crowding Out.
We report p-values of two-sided Wilcoxon rank-sum tests. 

Oben 81

Unten 76

Links 18

Rechts 78

Notes: AE, Always Expiring; NE, Never Expiring; CO, Crowding Out; PS, Not Price Sensitive, i.e. all subjects except Type Price Sensitive. 
We report p-values of two-sided Wilcoxon rank-sum tests.
We compare the distribution of a variable between Type Price Sensitive subjects and the respective other subject type. 
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that a retailer who is aware of these characteristics might predict customers’

reactions to price discounts and sustainability messages.

4.5 Conclusion

We analyze how sustainability messages affect the behavior of customers when

buying perishable products and how this effect interacts with price discounts. It is

not clear whether sustainability messages affect sales of expiring items. Individuals

report to care about sustainability but it has not been studied if sustainability

aspects incentivize sales of expiring items. Moreover, the literature suggests a

positive effect of price discounts but findings on the effect of combining non-

monetary with monetary incentives are ambiguous. Some studies find a crowding

out effect while others report a null or a positive effect when both incentives are

present. Thus, the effect of combining sustainability messages with price discounts

on sales of expiring items is not clear.

We ran an online experiment where subjects choose between an expiring and a

lasting item for perishable products. In our experiments, we find that sustainability

messages and price discounts can induce customers to buy expiring items and thus

contribute to food waste reduction. The combination of both incentives increases

aggregate sales of expiring items. We also see a crowding out effect for some

subjects. However, the negative effect is not observable on the aggregate level

since it is out-weighted by the positive effect of price discounts on sales of expiring

items. We find that it can be beneficial for retailers to consider the characteristics

of a customer, since both incentives do not work for every customer in the same

way.

The findings are not only interesting from an academic perspective, but also

relevant for retail managers. An important insight is the overall positive effect of

sustainability messages, which shows that there is a clear benefit from promoting

sustainability in retailing and for retailers to show sustainability-related messages
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in stores. When seeing a sustainability message more subjects buy the expiring

item irrespective of whether it is discounted or not and less subjects buy the

expiring item only when it is discounted. Additionally, more subjects who crowd

out when they receive a marginal price discount switch back to buying the expiring

item when they receive higher price discounts (crowding in).

Moreover, we identify four customer types that respond differently to price dis-

counts. One customer type reacts positively to price discounts while the other

customer types respond negatively to it or not at all. A retailer could consider

offering price discounts only to customers where they have a positive effect and

not to those where price discounts do not or negatively affect demand, as these

would incur unnecessary costs to the retailer.

One of the main limitations of our study is that we tested subjects’ behavior in

an online experiment without real incentive to make sustainable decisions and

where food waste was not directly visible. Interestingly though, we still observe

significant effects of a sustainability message, which means that this is likely a

lower bound to what would be observable in practice, where these effects might

be even more pronounced. A field experiment would provide further insights and

could also be used to test whether the effects differ by product characteristics.
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4.A Sample Demographics

Table 4.7: Sample Demographics

Demographics Percentage
(N=373)

Age1 38.03 (10.45)
Female 46.92
Highest level of education

Less than High school degree 0.27
High school graduate 6.43
Vocational/technical school 4.83
Some college 14.75
Bachelor’s degree 58.18
Master’s degree 13.40
Doctoral degree 1.61
Advanced professional degree (JD, MD, MBA, etc.) 0.54

Employment status
Working (paid employee) 79.62
Working (self-employed) 14.48
Not working 5.36
Other 0.54

Annual income from all sources before taxes
$10,000 or less 6.70
$10,001 to $20,000 6.97
$20,001 to $30,000 12.60
$30,001 to $40,000 10.72
$40,001 to $50,000 16.35
$50,001 to $60,000 17.16
$60,001 to $70,000 8.31
$70,001 to $80,000 7.24
Over $80,000 13.94

Note: 1 Mean in years (standard deviation)
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4.B Further Analyses

4.B.1 Analysis of Individual Characteristics Across Cus-

tomer Types

Table 4.8: Mean of Individual Characteristics Across Customer Types in the Baseline
Treatment

Individual Characteristics Customer Type
AE NE PS CO Overall

Income 5.53 5.00 4.67 6.29 4.99
Education 4.33 4.94 4.53 5.14 4.63
Employed 1.00 1.00 0.94 1.00 0.96
Risk preference 5.47 6.69 4.59 7.93 5.32
Age 39.00 39.25 40.52 34.57 39.53
Female 0.40 0.44 0.49 0.36 0.46
I avoid wasting food. 6.40 5.94 6.31 5.64 6.20
Sustainability is important to me. 5.40 5.88 5.76 5.50 5.70
Animal welfare is important to me. 5.33 5.94 5.80 5.29 5.70
I can afford to buy sustainable products if I want to. 5.33 5.75 4.83 5.07 5.03
I pay attention to the price when I shop. 6.53 5.94 6.59 6.21 6.46
Number of Subjects 15 16 83 14 128

Oben 67

Unten 50

Links 19

Rechts 97

Appendix Table 8: Baseline Treatment

Notes: AE, Always Expiring; NE, Never Expiring; PS, Price Sensitive; CO, Crowding Out.

Table 4.9: Mean of Individual Characteristics Across Customer Types in the Sustain-
ability Message Treatment

Oben 67

Unten 50

Links 19

Rechts 97

Appendix Table 9: Sustainability Message Treatment

Notes: AE, Always Expiring; NE, Never Expiring; PS, Price Sensitive; CO, Crowding Out.

Individual Characteristics Customer Type
AE NE PS CO Overall

Income 5.34 6.50 5.30 5.63 5.45
Education 4.48 5.10 4.65 4.89 4.66
Employed 0.82 1.00 0.90 0.95 0.89
Risk preference 4.14 6.30 4.78 7.21 5.02
Age 42.73 36.10 36.75 37.16 38.69
Female 0.61 0.50 0.44 0.42 0.50
I avoid wasting food. 6.14 5.60 5.98 5.84 5.99
Sustainability is important to me. 5.95 5.80 5.89 5.63 5.87
Animal welfare is important to me. 6.09 5.30 5.76 5.84 5.85
I can afford to buy sustainable products if I want to. 5.25 5.40 4.89 5.26 5.10
I pay attention to the price when I shop. 6.27 5.90 6.56 6.47 6.40
Number of Subjects 44 10 63 19 136
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4.B.2 Comparing Individual Characteristics of Type PS

Subjects With Those of Other Subjects

Table 4.10: Tests Comparing Individual Characteristics of Type PS Subjects With
Those of Other Subjects in the Baseline Treatment

Individual Characteristics Customer Type
AE NE CO PS

Income 0.2247 0.3492 0.0255 0.0280
I can afford to buy sustainable products if I want to. 0.1492 0.0263 0.4743 0.0237
I pay attention to the price when I shop. 0.5179 0.0159 0.2751 0.0320
Employed 0.8551 0.8119 0.9010 0.2195
Risk preference 0.3604 0.0061 0.0000 0.0001
Age 0.7048 0.9268 0.0259 0.1876
Female 0.6996 0.8900 0.5125 0.4054
Number of Subjects 15 16 14 45

Oben 81

Unten 51

Links 18

Rechts 78

Notes: AE, Always Expiring; NE, Never Expiring; PS, Price Sensitive; CO, Crowding Out.
We report p-values of two-sided Wilcoxon rank-sum tests. 

Notes: AE, Always Expiring; NE, Never Expiring; CO, Crowding Out; PS, Not Price Sensitive, i.e. all subjects except Type Price Sensitive. 
We report p-values of two-sided Wilcoxon rank-sum tests.
We compare the distribution of a variable between Type Price Sensitive subjects and the respective other subject type. 

Appendix Table 10: Baseline Treatment

Table 4.11: Tests Comparing Individual Characteristics of Type PS Subjects With
Those of Other Subjects in the Sustainability Message Treatment

Individual Characteristics Customer Type
AE NE CO PS

Income 0.8778 0.1511 0.6944 0.6592
I can afford to buy sustainable products if I want to. 0.1323 0.2977 0.0834 0.0430
I pay attention to the price when I shop. 0.2365 0.1276 0.5100 0.1325
Number of Subjects 44 10 19 73

Notes: AE, Always Expiring; NE, Never Expiring; PS, Price Sensitive; CO, Crowding Out.
We report p-values of two-sided Wilcoxon rank-sum tests. 

Oben 81

Unten 76

Links 18

Rechts 78

Notes: AE, Always Expiring; NE, Never Expiring; CO, Crowding Out; PS, Not Price Sensitive, i.e. all subjects except Type Price Sensitive. 
We report p-values of two-sided Wilcoxon rank-sum tests.
We compare the distribution of a variable between Type Price Sensitive subjects and the respective other subject type. 

Appendix Table 11: Sustainability Message Treatment
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4.B.3 Results of Pilot Experiment

Figure 4.5: Effects of Sustainability Messages and Price Discounts on Buying Behavior
in the Pilot

Table 4.12: Effects of Sustainability Messages and Price Discounts on Buying Behavior
in the Pilot

Notes: Pooled ordinary least squares regressions on individual buying behavior are performed.
* p < 0.10, ** p < 0.05, *** p < 0.01, two-sided. Robust standard errors are in parentheses, clustered at the individual level.
We obtain similar results when running Logit or Probit regressions.

Table 12: Overall Subjects
Oben 43

Unten 75

Links 13

Rechts 74

Logit=Probit, gleiches
Ergebnis wie OLS

Dependent Variable Y
=1 if Expiring Item Chosen; =0 Otherwise Overall Baseline Sustainability Message

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

Sustainability Message 0.1132** 0.0796*
(.05) (.05)

Price Discount 0.0068** 0.0068** 0.0055** 0.0055** 0.0054** 0.0054**
(.00) (.00) (.00) (.00) (.00) (.00)

Constant 0.4375*** -0.0173 0.4761*** 0.3022 0.5698*** -0.3780
(.03) (.27) (.05) (.38) (.05) (.41)

Observations 865 865 368 368 324 324
Subjects 173 173 92 92 81 81
Controls No Yes No Yes No Yes

Pilot
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Figure 4.6: Effect of Sustainability Messages on Buying Behavior of Types PS and
CO Subjects in the Pilot

(a) Buying Behavior of Type PS Subjects (b) Buying Behavior of Type CO Subjects

Table 4.13: Shares of Subjects Across Customer Types in the Pilot

Customer Type Baseline
Sustainability 

Message Difference p-value
AE 7.6% 29.6% 22.0% 0.000
NE 8.7% 3.7% -5.0% 0.222
PS 43.5% 29.6% -13.8% 0.082
CO 10.9% 9.9% -1.0% 1.000
Other 29.3% 27.2% -2.2% 0.866

Oben 68

Unten 93

Links 18

Rechts 102

Notes: AE, Always Expiring; NE, Never Expiring; PS, Price Sensitive; CO, Crowding Out. 
We report p-values of two-sided Fisher's exact tests.

Table 13: Shares of Subjects Across Subject Groups with Di↵erent Buying Behavior

Pilot
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4.C Screenshots of the Experiment

In the following, we present screenshots of our experiment. The framed sustain-

ability message shown in the instructions (Figure 4.9) and on the decision screen

(Figures 4.13 and 4.14) as well as the sixth quiz question (Figure 4.12) were

only displayed in the Sustainability Message but not in the Baseline treatment.

These were the only differences between the Sustainability Message and Baseline

treatment. The correct answers to the questions of the quiz are selected on the

respective screenshots (Figure 4.10-4.12).

We show screenshots of the first and fifth decision of the main part, when the

expiring item A was offered at no discount and a discount of 30%. In the decision

rounds 2, 3, and 4 item A was offered at discounts of 1%, 5%, and 15%.

We show a randomly generated example of the validation screen (Figure 4.8) and

decisions (Figure 4.15).
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4.C.1 Welcome Screen and Instructions

Figure 4.7: Welcome Screen

Survey Powered By Qualtrics

Instructions Quiz Shopping Part Consumption Part Questionnaire

 
Welcome to our experiment

 
We are academics at a university who value your work and always pay as promised. We want you to
give us honest answers to the questions that follow. We believe that compensating you is important
and also fair, and we hope that you will participate in our future studies.
 
We value your participation, and offer an incentive on top of the fixed amount of $ 2.5 that you will
receive for this HIT (if you answer the comprehension questions correctly). We will pay it out as a
bonus in Mechanical Turk.

You will receive a validation code at the end of this HIT. You must enter this validation code into the
Mechanical Turk HIT in order to receive your payment.

The experiment takes about 30 minutes. If you are not feeling well, you can end the experiment at any
time by closing this browser window. 

Your participation is voluntary. No conclusions will be drawn from your participation or your
answers to your person.  

Next

Tools  Restart Survey
 

Place Bookmark Mobile view off

Figure 4.8: Instructions I

Survey Powered By Qualtrics

Instructions Quiz Shopping Part Consumption Part Questionnaire

 
Instructions

  
You must answer a short quiz correctly to participate in this HIT.

How much you earn in addition to the fixed amount of $ 2.5 for this HIT depends on your decisions and
chance. Your payout will be calculated in virtual money units - called Experimental Currency Units
(ECU) - during this experiment. After the experiment, you will receive $ 1 for every 11 ECU you have
earned in the experiment; the more ECU you earn, the more money you will make. You will receive
the additional money as a bonus in Mechanical Turk.

In order to receive your payment, you must enter the individual validation code that you get at
the end of the experiment into the Mechanical Turk HIT.
 
Please type the number 5144 into the field below to indicate that you have read the text above
carefully and understood that you must enter the validation code into the Mechanical Turk HIT to
receive your payment. 

5144

Please click "Next" to start the experiment.

Back Next
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Figure 4.9: Instructions II

Survey Powered By Qualtrics

Instructions Quiz Shopping Part Consumption Part Questionnaire

 
Instructions

The main part of the experiment consists of two successive parts: Shopping and Consumption. In the
Shopping part, you buy perishable products. In the successive Consumption part, the computer
simulates when you consume these products.

Shopping part
In the Shopping part, you buy 5 perishable products that you wish to consume during the next 10 days
after the shopping day. 
Perishable products are only edible for a limited time. The end of this time is indicated by the
"expiration date". For example, fruits, vegetables, baked goods, dairy products, fish, or meat are
perishable products.
 
Task: For each perishable product, you choose between two items - A and B - with different
expiration dates. You do not know exactly when you will consume a product. However, your
consumption in the future will be similiar to the consumption behavior observed in the past.
Your consumption behavior in the past was the same for all products and followed the pattern
illustrated by the bar chart below: The values indicate the frequency with which you consumed a
product on each day after the shopping day in the past. On each of the 10 days after the shopping
day, it was equally likely (i.e. 10 %) that you consumed a product.
 
If you choose the item with the shorter expiration date, you can potentially avoid that it is discarded
and reduce the amount of food waste at the retailer. This is because a perishable item can no longer
be sold when it reaches its expiration date at the retailer.

Consumption part
After you made all shopping decisions, the computer determines on which day you consume a product
based on the consumption pattern shown above. The Consumption part starts on the first day after the
shopping day.

Payout
You have a budget of 100 ECU. Each of the five perishable products reduces your budget by the price
of the product. The price of the product is shown to you each time you make a shopping decision. 

If the consumption day is after the expiration date of the item that you chose, the computer
automatically buys the product again. In this case, you pay twice for the product: once the original
price that you paid in the Shopping part and once the full price. If you paid the full price in the
Shopping part, you pay twice the full price. If the product was sold at a discount in the Shopping part,
you pay once the discounted price and once the full price.

Your payout is calculated as follows:

Payout = Budget [ECU] - Sum of Product Prices [ECU].

You will receive $ 1 for every 11 ECU you earned in the experiment. 

To make sure you understood the instructions, please answer the following quiz questions.
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4.C.2 Quiz

Figure 4.10: Quiz Questions I

Survey Powered By Qualtrics

In the Shopping part, for each perishable product, you choose between two items
- A and B - with different expiration dates.

In the Consumption part, for each perishable product, you choose when to
consume it and when it is edible.

In the Consumption part, you can revise your shopping decisions from the
Shopping part again.

On each one of the 10 days after the shopping day, there is a 20% chance that
you will consume the product.

On each one of the 10 days after the shopping day, there is a 5% chance that
you will consume the product.

On each one of the 10 days after the shopping day, there is a 10% chance that
you will consume the product.

There is a 40% chance that you will consume the product within 2 days after the
shopping day.

There is a 50% chance that you will consume the product within 6 days after the
shopping day.

There is a 70% chance that you will consume the product within 7 days after the
shopping day.

The consumption day is before the expiration date. The computer does not
automatically buy the product again. You pay the full price of 10 ECU only once.

The consumption day is after the expiration date. The computer automatically
buys the product again. You pay twice the full price of 10 ECU, that is 2x10 ECU
= 20 ECU.

The consumption day is after the expiration date. The computer automatically
buys the product again. You pay twice the full price of 10 ECU, that is 2x10 ECU
= 20 ECU.

The consumption day is after the expiration date. The computer automatically
buys the product again. You pay the discounted price of 7 ECU and once the full
price of 10 ECU that is 7+10 ECU = 17 ECU.

The consumption day is after the expiration date. The computer automatically
buys the product again. You pay twice the discounted price of 7 ECU, that is 2x7
ECU = 14 ECU.

True

False

Instructions Quiz Shopping Part Consumption Part Questionnaire

 
Quiz

 
Please answer the following questions. If you do not answer all questions correctly in the first attempt,
you can correct your answer once. If you fail to answer all questions correctly in the second
attempt, you cannot work on this HIT.

If you are not sure about an answer, you can click "Back" at the bottom of this page to read the
instructions again.
 

Question (1/6)
 
Please select the correct statement:

Question (2/6) 

The bar chart illustrates your consumption behavior within the next 10 days after the shopping day.
The values indicate the frequency with which you consumed the product on each day after the
shopping day in the past. On each of the 10 days, it was equally likely (i.e. 10%) that you consumed
the product: For example, in 10% of the cases you consumed the product on the first day after the
shopping day. Assume that your consumption in the future will be similiar to the pattern observed in
the past.

 
Please select the correct statement:

Question (3/6) 

The bar chart illustrates your consumption behavior within the next 10 days after the shopping day.
The values indicate the frequency with which you consumed the product on each day after the
shopping day in the past. On each of the 10 days, it was equally likely (i.e. 10%) that you consumed
the product. Assume that your consumption in the future will be similiar to the pattern observed in the
past.
To determine the chance of consuming the product within a certain number of days, you have to
multiply the respective number of days with the individual day frequencies: For example, the chances
to consume the product within 3 days is 3x10%=30%. The chances to consume the product within 4
days is 4x10%=40% of the cases. In 6x10%=60% of the cases you consumed the product within 6
days after the shopping day.

 
Please select the correct statement:

Question (4/6) 

Assume that you bought a product with an expiration date of 2 days after the shopping day. The
computer simulates that the consumption day is day 3 after the shopping day. You paid the full
price of 10 ECU.
 
Please select the correct statement:

Question (5/6) 

Assume that you bought a product with an expiration date of 2 days after the shopping day. The
computer simulates that the consumption day is day 3 after the shopping day. The full price is 10
ECU. The product was sold at a discount of 30%, so that you paid only 7 ECU for it during the
Shopping part.

Please select the correct statement:

Question (6/6) 

If you choose the item with the shorter expiration date, you can potentially avoid that it is
discarded and reduce the amount of food waste at the retailer.
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Figure 4.11: Quiz Questions II

Survey Powered By Qualtrics

In the Shopping part, for each perishable product, you choose between two items
- A and B - with different expiration dates.

In the Consumption part, for each perishable product, you choose when to
consume it and when it is edible.

In the Consumption part, you can revise your shopping decisions from the
Shopping part again.

On each one of the 10 days after the shopping day, there is a 20% chance that
you will consume the product.

On each one of the 10 days after the shopping day, there is a 5% chance that
you will consume the product.

On each one of the 10 days after the shopping day, there is a 10% chance that
you will consume the product.

There is a 40% chance that you will consume the product within 2 days after the
shopping day.

There is a 50% chance that you will consume the product within 6 days after the
shopping day.

There is a 70% chance that you will consume the product within 7 days after the
shopping day.

The consumption day is before the expiration date. The computer does not
automatically buy the product again. You pay the full price of 10 ECU only once.

The consumption day is after the expiration date. The computer automatically
buys the product again. You pay twice the full price of 10 ECU, that is 2x10 ECU
= 20 ECU.

The consumption day is after the expiration date. The computer automatically
buys the product again. You pay twice the full price of 10 ECU, that is 2x10 ECU
= 20 ECU.

The consumption day is after the expiration date. The computer automatically
buys the product again. You pay the discounted price of 7 ECU and once the full
price of 10 ECU that is 7+10 ECU = 17 ECU.

The consumption day is after the expiration date. The computer automatically
buys the product again. You pay twice the discounted price of 7 ECU, that is 2x7
ECU = 14 ECU.

True

False

Instructions Quiz Shopping Part Consumption Part Questionnaire

 
Quiz

 
Please answer the following questions. If you do not answer all questions correctly in the first attempt,
you can correct your answer once. If you fail to answer all questions correctly in the second
attempt, you cannot work on this HIT.

If you are not sure about an answer, you can click "Back" at the bottom of this page to read the
instructions again.
 

Question (1/6)
 
Please select the correct statement:

Question (2/6) 

The bar chart illustrates your consumption behavior within the next 10 days after the shopping day.
The values indicate the frequency with which you consumed the product on each day after the
shopping day in the past. On each of the 10 days, it was equally likely (i.e. 10%) that you consumed
the product: For example, in 10% of the cases you consumed the product on the first day after the
shopping day. Assume that your consumption in the future will be similiar to the pattern observed in
the past.

 
Please select the correct statement:

Question (3/6) 

The bar chart illustrates your consumption behavior within the next 10 days after the shopping day.
The values indicate the frequency with which you consumed the product on each day after the
shopping day in the past. On each of the 10 days, it was equally likely (i.e. 10%) that you consumed
the product. Assume that your consumption in the future will be similiar to the pattern observed in the
past.
To determine the chance of consuming the product within a certain number of days, you have to
multiply the respective number of days with the individual day frequencies: For example, the chances
to consume the product within 3 days is 3x10%=30%. The chances to consume the product within 4
days is 4x10%=40% of the cases. In 6x10%=60% of the cases you consumed the product within 6
days after the shopping day.

 
Please select the correct statement:

Question (4/6) 

Assume that you bought a product with an expiration date of 2 days after the shopping day. The
computer simulates that the consumption day is day 3 after the shopping day. You paid the full
price of 10 ECU.
 
Please select the correct statement:

Question (5/6) 

Assume that you bought a product with an expiration date of 2 days after the shopping day. The
computer simulates that the consumption day is day 3 after the shopping day. The full price is 10
ECU. The product was sold at a discount of 30%, so that you paid only 7 ECU for it during the
Shopping part.

Please select the correct statement:

Question (6/6) 

If you choose the item with the shorter expiration date, you can potentially avoid that it is
discarded and reduce the amount of food waste at the retailer.
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Figure 4.12: Quiz Questions III

Survey Powered By Qualtrics

In the Shopping part, for each perishable product, you choose between two items
- A and B - with different expiration dates.

In the Consumption part, for each perishable product, you choose when to
consume it and when it is edible.

In the Consumption part, you can revise your shopping decisions from the
Shopping part again.

On each one of the 10 days after the shopping day, there is a 20% chance that
you will consume the product.

On each one of the 10 days after the shopping day, there is a 5% chance that
you will consume the product.

On each one of the 10 days after the shopping day, there is a 10% chance that
you will consume the product.

There is a 40% chance that you will consume the product within 2 days after the
shopping day.

There is a 50% chance that you will consume the product within 6 days after the
shopping day.

There is a 70% chance that you will consume the product within 7 days after the
shopping day.

The consumption day is before the expiration date. The computer does not
automatically buy the product again. You pay the full price of 10 ECU only once.

The consumption day is after the expiration date. The computer automatically
buys the product again. You pay twice the full price of 10 ECU, that is 2x10 ECU
= 20 ECU.

The consumption day is after the expiration date. The computer automatically
buys the product again. You pay twice the full price of 10 ECU, that is 2x10 ECU
= 20 ECU.

The consumption day is after the expiration date. The computer automatically
buys the product again. You pay the discounted price of 7 ECU and once the full
price of 10 ECU that is 7+10 ECU = 17 ECU.

The consumption day is after the expiration date. The computer automatically
buys the product again. You pay twice the discounted price of 7 ECU, that is 2x7
ECU = 14 ECU.

True

False

Instructions Quiz Shopping Part Consumption Part Questionnaire

 
Quiz

 
Please answer the following questions. If you do not answer all questions correctly in the first attempt,
you can correct your answer once. If you fail to answer all questions correctly in the second
attempt, you cannot work on this HIT.

If you are not sure about an answer, you can click "Back" at the bottom of this page to read the
instructions again.
 

Question (1/6)
 
Please select the correct statement:

Question (2/6) 

The bar chart illustrates your consumption behavior within the next 10 days after the shopping day.
The values indicate the frequency with which you consumed the product on each day after the
shopping day in the past. On each of the 10 days, it was equally likely (i.e. 10%) that you consumed
the product: For example, in 10% of the cases you consumed the product on the first day after the
shopping day. Assume that your consumption in the future will be similiar to the pattern observed in
the past.

 
Please select the correct statement:

Question (3/6) 

The bar chart illustrates your consumption behavior within the next 10 days after the shopping day.
The values indicate the frequency with which you consumed the product on each day after the
shopping day in the past. On each of the 10 days, it was equally likely (i.e. 10%) that you consumed
the product. Assume that your consumption in the future will be similiar to the pattern observed in the
past.
To determine the chance of consuming the product within a certain number of days, you have to
multiply the respective number of days with the individual day frequencies: For example, the chances
to consume the product within 3 days is 3x10%=30%. The chances to consume the product within 4
days is 4x10%=40% of the cases. In 6x10%=60% of the cases you consumed the product within 6
days after the shopping day.

 
Please select the correct statement:

Question (4/6) 

Assume that you bought a product with an expiration date of 2 days after the shopping day. The
computer simulates that the consumption day is day 3 after the shopping day. You paid the full
price of 10 ECU.
 
Please select the correct statement:

Question (5/6) 

Assume that you bought a product with an expiration date of 2 days after the shopping day. The
computer simulates that the consumption day is day 3 after the shopping day. The full price is 10
ECU. The product was sold at a discount of 30%, so that you paid only 7 ECU for it during the
Shopping part.

Please select the correct statement:

Question (6/6) 

If you choose the item with the shorter expiration date, you can potentially avoid that it is
discarded and reduce the amount of food waste at the retailer.
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4.C.3 Main Part

Figure 4.13: Shopping Part I: Decision Screen Without Discount

Survey Powered By Qualtrics

Article A with an expiration date of 8 days at the price of 10.00 ECU.

Article B with an expiration date of 9 days at the price of 10.00 ECU.

Instructions Quiz Shopping Part Consumption Part Questionnaire

 
Product 1 out of 5

 
Please select which item (A oder B) of product 1 you want to buy.

If you choose the item with the shorter expiration date, you can potentially avoid that it is
discarded and reduce the amount of food waste at the retailer. This is because a
perishable item can no longer be sold when it reaches its expiration date at the retailer.

Consumption: You consumed product 1 after the shopping day according to the following bar chart in
the past: The values indicate the frequency with which you consumed product 1 on each day after the
shopping day in the past. Assume that your consumption in the future will be similiar to the pattern
observed in the past.
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Figure 4.14: Shopping Part II: Decision Screen With Discount of 30%

Survey Powered By Qualtrics

Article B with an expiration date of 9 days at the price of 10.00 ECU.

Article A with an expiration date of 8 days at the price of 7.00 ECU.

Instructions Quiz Shopping Part Consumption Part Questionnaire

 
Product 5 out of 5

 
Please select which item (A oder B) of product 5 you want to buy.

If you choose the item with the shorter expiration date, you can potentially avoid that it is
discarded and reduce the amount of food waste at the retailer. This is because a
perishable item can no longer be sold when it reaches its expiration date at the retailer.

Item A is sold at a discount. Item A is 30% cheaper than item B.

Consumption: You consumed product 5 after the shopping day according to the following bar chart in
the past: The values indicate the frequency with which you consumed product 5 on each day after the
shopping day in the past. Assume that your consumption in the future will be similiar to the pattern
observed in the past.

Next

Tools  Restart Survey
 

Place Bookmark Mobile view off

146



Chapter 4. How to Induce Sustainable Customer Buying: The Roles of
Sustainability Messages and Price Discounts

Figure 4.15: Consumption Part

Survey Powered By Qualtrics

Instructions Quiz Shopping Part Consumption Part Questionnaire

The computer simulated for each product when you consumed it.

You had a budget of 100 ECU.
You incurred total shopping costs of 45.5 ECU.
Your remaining budget is 54.5 ECU.

The table below shows which item (A or B) you chose for each product, its expiration date, the
consumption day and the resulting costs incurred. If the consumption day was after the expiration date,
to computer automatically bought the product again at the full product price of 10 ECU.
 

Product Item
choice

Expiration
date

Consumption
day

Total
costs
[ECU]

Remaining
budget
[ECU]

 1 B 9 6 10 90

 2 B 9 9 10 80

 3 B 9 8 10 70

 4 A 8 4 8.5 61.5

 5 A 8 8 7 54.5

The main part of the experiment is now over. You will receive your validation code after
completing the following questionnaire.
Click "Next" to continue with the questionnaire.
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4.C.4 Questionnaire

Figure 4.16: Questions on Picking Behavior I

Survey Powered By Qualtrics

Instructions Quiz Shopping Part Consumption Part Questionnaire

Questionnaire

In the following, we want to know how you pick items when purchasing perishable products in the
retail store in your daily life.
 
When purchasing perishable products, how often do you pick items from the middle or back of the
shelf?

 

never
(i.e. I
never
reach

for
items at

the
middel
or back
of the
shelf)

Very
rarely Rarely

Every
now and

then
(i.e.,

about
half the
time I

reach for
a

product). Often
Very
often

Always
(i.e.

every
time I
reach
for a

product)

I do not
buy

these
products.

For fruits
For vegetables
For baked goods
For dairy products (e.g.
milk, yogurt, cheese)
For fish
For meat

When purchasing perishable products, why do you pick items from the middle or back of the
shelf?
If your reasons differ by product group, please note the reasons per product group.
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Figure 4.17: Questions on Picking Behavior II

Survey Powered By Qualtrics

Instructions Quiz Shopping Part Consumption Part Questionnaire

Questionnaire

When purchasing perishable products, how often do you intentionally pick items with a long
expiration date when there are items with short and long expiration dates?

 

never (i.e. I
never

intentionally
pick items
with long
expiration

date)
Very
rarely Rarely

Every
now and

then
(i.e.,

about
half the
time I
pick a

product). Often
Very
Often

Always
(i.e.

every
time I
pick a

product)

I do not
buy

these
products.

For fruits
For vegetables
For baked goods
For dairy products
(e.g. milk, yogurt,
cheese)
For fish
For meat

When purchasing perishable products, is choosing between items with different expiration dates
the main reason to pick perishable products from the middle or back of the shelf?

 Yes No
I do not buy these

products.

For fruits
For vegetables
For baked goods
For dairy products (e.g.
milk, yogurt, cheese)
For fish
For meat
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Figure 4.18: Questions on Shopping and Sustainability Attitudes

Survey Powered By Qualtrics

Instructions Quiz Shopping Part Consumption Part Questionnaire

Questionnaire

Please indicate whether you agree with the following statements:

 

Do not
agree at

all   

Neither
agree nor
disagree   

Fully
agree

Animal welfare is
important to me.
Sustainability is
important to me.
I can afford to buy
sustainable products if I
want to.
I pay attention to the
price when I shop.
I avoid wasting food.
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Figure 4.19: Question on Risk Attitude

Survey Powered By Qualtrics

Instructions Quiz Shopping Part Consumption Part Questionnaire

Questionnaire

How do you see yourself: are you generally a person who is fully prepared to take risks or do you try to
avoid taking risks?

0 1 2 3 4 5 6 7 8 9 10
Please tick a box on the scale
where the value
0 means: "not at all willing to
take risks"
and the value 10: "very willing
to take risks".
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Figure 4.20: Demographic Questions I

Survey Powered By Qualtrics

United States

Other:

Less than highschool degree

High school graduate (high school diploma or equivalent)

Vocational/technical school

Some college but no degree

Bachelor's degree

Master's degree

Doctoral degree (PhD)

Advanced Professional Degree (JD, MD, MBA, etc.)

Working (paid employee)

Working (self-employed)

Not working

Other

$10,000 or less

$10,001 to $20,000

$20,001 to $30,000

$30,001 to $40,000

$40,001 to $50,000

$50,001 to $60,000

$60,001 to $70,000

$70,001 to $80,000

$80,001 to $90,000

$90,001 to $100,000

more than $ 100,000

Instructions Quiz Shopping Part Consumption Part Questionnaire

Questionnaire

Your age in years?

What is your primary language? (i.e. the one you speak most of the time)

What is the country you lived in the longest?

What is the highest level of education you have completed?

How would you best describe your current employment status?

Please indicate the category that best describes your own income from all sources before taxes in
2020.

Next

Tools  Restart Survey
 

Place Bookmark Mobile view off

151



Chapter 4. How to Induce Sustainable Customer Buying: The Roles of
Sustainability Messages and Price Discounts

Figure 4.21: Demographic Questions II

Survey Powered By Qualtrics

male

female

other

prefer not to say

Instructions Quiz Shopping Part Consumption Part Questionnaire

Questionnaire

Please indicate your gender.

Please click "Next" to get your individual validation code.
Please enter this validation code into the MTurk HIT and submit the HIT.

Next

Tools  Restart Survey
 

Place Bookmark Mobile view off
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Chapter 5

Conclusion

This dissertation aims at improving the understanding how firms can design non-

monetary and monetary incentives to affect behavior of employees and customers.

In three research projects, we investigate how the incentive design of firms affects

employee performance in short-term and long-term employer-employee relations

(Chapters 2 and 3) as well as customer buying behavior (Chapter 4). In all three

research projects, we designed and ran experiments to identify the causal effect of

different incentive mechanisms on human behavior. For the research in Chapter 2,

we developed a novel real effort task to test the performance effect of unused low

rating categories. For the research in Chapter 4, we developed a behavioral model

to describe how individual and aggregate buying behavior changes in response to

non-monetary and monetary incentives.

Our research shows that firms can influence employee and customer behavior with

their incentive design choice. We find that both the actual provision and the

perception of non-monetary and monetary incentives can stimulate individual

behavior that benefits the outcomes of firms. The (perceived) combination of both

incentive types also induces behavior that increases the output of firms in our

settings. Moreover, we observe that individuals react heterogeneously to either

incentive type and the combination of both. We also see that the performance

effect of incentive schemes depends on whether or not individuals are repeatedly

exposed to them and can react dynamically. As a result, when designing incentive

schemes firms may consider the composition of their employee and customer

groups and whether or not these groups are repeatedly exposed to them.

In this chapter, we first summarize the key results of the three dissertation projects

and then discuss directions for future research.

153



Chapter 5. Conclusion

5.1 Key Results

In Chapter 2 and Chapter 3, we analyze whether firms should employ unused

low rating categories in rating scales of performance appraisals.

In Chapter 2, we test the performance effect of an unused low category in

rating scales in short-term employer-employee relations. We find that individuals

who received the lowest possible rating category worked significantly more when

they did not learn that the additional low rating category was unused. We do,

however, not observe that an unused lower category in rating scales raised average

performance in short-term employer-employee relations – independent of whether

individuals learned or not that the respective category was unused. Furthermore,

individuals perceived rating scales with an unused low rating category as unkind

when they did not know that the respective category was unused. Moreover,

they perceived rating scales with an unused low rating category as more kind

when they knew that the respective category was unused. Overall, it seems

that individuals do not only focus on their monetary incentives and personal

performance rating but also consider the design and kindness of rating scales

in short-term employer-employee relations. Low performing individuals seem to

focus more on their monetary incentives and personal performance rating than

the other individuals.

In Chapter 3, we analyze the performance effect of an unused low category in

rating scales in long-term employer-employee relations, when employees receive

multiple ratings and can react dynamically. We find that showing an unused low

category in rating scales raised total performance by 20.92% when individuals

did not learn that the respective category was unused. In line with the results

from our investigation of short-term relations (Chapter 2), performance was not

higher in the first period. However, over time individuals worked increasingly

more when being evaluated on a scale with an unused low rating category. In line

with the results of Chapter 2, we observe a stronger response of low performers
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as the performance effect was driven by these individuals. As in Chapter 2, the

presence of an unused low rating category affected the perceived kindness of rating

scales. However, this was only the case when individuals knew all rating scales

and thereby had a reference point for the evaluation of a rating scale. Moreover,

performance was not significantly higher when individuals learned that the low

rating category in the rating scale was unused. Overall, the results suggest that

it may be valuable for firms to employ low rating categories in rating scales in

long-term employer-employee relations even when these categories are never used.

Individuals’ monetary incentives and personal performance ratings seem to be

more important than the kindness of rating scales when individuals receive ratings

repeatedly over time. Our analysis also suggests that (perceived) higher incentives

induced by an unused low rating category drive performance results rather than

reciprocal reactions to higher personal performance ratings. This mechanism

seems to be especially strong for low performing individuals as they showed a

stronger performance increase than the other individuals, which is in line with the

results of the investigation of short-term employer-employee relations (Chapter 2).

In Chapter 4, we analyze how sustainability messages, price discounts, and

the combination of both induce customers to buy earlier expiring items of per-

ishable products. We find that displaying sustainability messages and offering

price discounts induced purchases of earlier expiring items. As predicted by our

behavioral model, we observe different customer types that showed heterogeneous

reactions to price discounts: Some individuals did not change their behavior while

others switched to buying earlier expiring items or crowded out when receiving

price discounts. Moreover, we find that the positive effect on purchases of earlier

expiring items in the presence of sustainability messages was driven by differ-

ent behavior within customer types and different shares of individuals across

these types. Overall, our results suggest that retailers can utilize sustainability

messages and price discounts to increase purchases of earlier expiring items and

thereby reduce food waste at grocery stores. Additionally, retailers who know

how sustainability messages and price discounts affect the purchase behavior of
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different customer types can leverage this information with customized promotions

to increase purchases of earlier expiring items.

5.2 Critical Review and Future Research

In all research projects that constitute this dissertation, we used controlled

experimental conditions to test the effect of specific incentive mechanisms on

human behavior: For the research in Chapters 2 and 3, we ran two controlled online

field experiments and a controlled laboratory experiment, respectively to test

the effect of unused low rating categories in performance appraisals on employee

performance. For the research in Chapter 4, we conducted a controlled online

experiment to analyze the effect of sustainability messages and price discounts

on customer buying behavior. While this approach allows to isolate and clearly

identify the influence of the incentive mechanisms of interest, it excludes by design

the influences of other potential aspects that are most likely also present in firm

settings. It is thus an interesting area of future research to complement our

findings by testing the effect of dummy rating categories in performance appraisals

as well as sustainability messages and price discounts on human behavior in other

settings such as firms or other organizations. This enhances the external validity

of our results and the understanding which other influences are in place in other

environments and how these interact with the ones present in our settings.

In Chapters 2 and 3, we analyze the effect of one dummy category on employee

performance. We choose a binary design – dummy category yes / no – to identify

the influence of a dummy category that is not dependent on the number of dummy

categories. However, firms also employ rating scales that contain more than one

dummy category. Hence, it would be valuable to test whether or not the number

of dummy categories also affect employee performance.

Another interesting field of research is whether our results hold across different

types of tasks. Firms use performance appraisals for all types of tasks but we
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tested the performance effect of dummy categories in tedious tasks that demand

low cognitive effort. Using this type of task allows to assume that intrinsic

motivation does not significantly affect performance in our setting. However, it is

not clear whether the same effect of feedback on performance would be observed

for cognitively-demanding tasks. Accordingly, we encourage future research to

test the effect of dummy categories on employee performance with experiments

where individuals work on cognitively-demanding tasks.

In Chapter 4, we ran an online experiment that mimics the inventory decision

customers face when purchasing perishable products. The online environment of

the experiment might create a situation similar to online shopping. When shopping

in grocery stores, however, customers decision to purchase earlier expiring items

probably also depends on situational factors such as the position of a product

within a store and on the shelf, or whether or not other customers are present.

Moreover, to identify a general decision pattern independent of specific product

types, we intentionally did not specify for which type of perishable products

individuals made purchase decisions. However, customers might decide differently

between buying earlier expiring or longer lasting items of for example meat or

vegetables and thus dependent on the type of perishable products. By design,

we also did not analyze how sustainability messages and price discounts affect

customer buying behavior over long time frames or across product categories.

There might be a spill-over effect that could be relevant for demand planning and

inventory management in grocery stores. As a result, we welcome future research

to analyze how the aforementioned aspects affect customer buying behavior and

how they interact with the general decision pattern we observed in our research.

Finally, we want to direct future research to two experimental design challenges

that we find applicable and relevant for all experimental research in (behavioral)

management science and (behavioral) economics. In Chapters 2 and 3, individuals

were not informed about all possible rating scales when they worked on the task

since we believe this is most representative for the situation in firms. Thereby
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potential reciprocal reactions to the design of rating scales might be less pro-

nounced since individuals had no reference point to judge whether a given scale

is more or less kind. This is one of numerous examples for situations in which

empirical researchers face trade-offs between implementing experimental settings

that approximate institutional settings and implementing settings that allow to

test all theoretically possible mechanisms. We leave the discussion about how

this trade-off decision should be optimally made to future research. Moreover, in

Chapter 4, individuals’ decision did not affect actual food waste at a retailer. We

chose this experimental design since we did not find a proper replicate of food

waste or saving at a retailer for our experimental setting. To circumvent the risk of

potentially testing another mechanism, we decided that individuals’ decision had

no effect on actual food waste at a retailer. In our experience, this is a common

challenge researchers face when designing laboratory or online experiments to test

the influence of non-monetary mechanisms. We invite future research to discuss

on how to decide whether or not to include potentially inaccurate mechanisms in

such settings.
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