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Abstract
In the 21st century, two main challenges for economic research are to propose effective
solutions to shape the digital transformation and mitigate human-induced climate change.
Research on digital transformation is closely linked to various privacy-related issues, which
mostly relate to the preferences and decisions of individuals. In contrast, climate change
research examines which factors impede effective cooperation among multiple individuals and
investigates how common goals, such as limiting climate change, can be achieved.
The link between economics of privacy and environmental economics is that many digital
technologies have the potential to generate positive externalities that can contribute to the
provision or maintenance of public goods. However, in many cases these digital technologies
are characterized by the fact that their use requires the disclosure of personal information. The
potential success of these technologies and institutional mechanisms therefore largely depends
on social acceptance towards these technologies and institutional mechanisms.
Each paper in this cumulative dissertation contributes to the broader question of how economic
experiments can contribute to evaluate and potentially increase the efficiency of institutions and
technologies that can provide or maintain public goods. The first paper investigates whether the
publication process of journals in the field of experimental economics can potentially be
improved. The remaining five papers focus directly or indirectly on different but related public
goods problems which are closely linked to privacy or environmental issues. Methodologically,
the six papers share the feature that they either directly apply the experimental method for their
individual research questions or use the results of experimental literature to derive hypotheses
and explain empirical outcomes in specific privacy-related contexts.
In the field of privacy, the dissertation identifies factors that influence data sharing in several
smartphone apps from key industries of the digital transformation and on employer review
platforms. In the area of environmental economics, the first paper proposes an institutional
mechanism that can increase the willingness to contribute to recycling systems, and the second
paper shows that the ability to exploit a public good can impede cooperation to mitigate climate
change.
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Zusammenfassung
Im 21. Jahrhundert bestehen zwei Hauptherausforderungen der ökonomischen Forschung darin,
effektive Lösung für die Gestaltung der digitalen Transformation und für die Eindämmung des
menschengemachten

Klimawandels

aufzuzeigen.

Die

Forschung

zur

digitalen

Transformationen ist eng mit verschiedenen Datenschutz- (oder Privatsphäre-)relevanten
Fragestellungen verbunden, die sich vorwiegend auf die Präferenzen und Entscheidungen von
Einzelpersonen beziehen. Im Gegensatz dazu befasst sich die Forschung zum Klimawandel
damit, welche Faktoren eine effektive Kooperation zwischen mehreren Individuen erschweren
und wie gemeinsame Ziele, wie die Begrenzung des Klimawandels, erreicht werden können.
Die Verbindung zwischen Datenschutz- und Umweltökonomie besteht darin, dass viele digitale
Technologien das Potential haben, positive externe Effekte zu erzeugen, die zur Bereitstellung
oder Erhaltung öffentlicher Güter beitragen können. Oftmals sind diese digitalen Technologien
jedoch dadurch gekennzeichnet, dass ihre Nutzung die Offenlegung persönlicher Informationen
erfordert. Der potentielle Erfolg dieser Technologien und institutionellen Mechanismen hängt
daher weitgehend von der gesellschaftlichen Akzeptanz gegenüber diesen Technologien und
institutionellen Mechanismen ab.
Jeder Artikel in dieser kumulativen Dissertation leistet einen Beitrag zu der übergeordneten
Fragestellung, inwiefern ökonomische Experimente dazu beitragen können, die Effizienz von
Institutionen und Technologien, die öffentliche Güter bereitstellen oder erhalten können, zu
evaluieren und potentiell zu steigern. Im ersten Artikel wird untersucht, ob der
Publikationsprozess von Fachzeitschriften im Bereich der experimentellen Ökonomik
verbessert werden kann. Die weiteren fünf Artikel befassen sich direkt oder indirekt mit
unterschiedlichen, aber miteinander verbundenen Problemstellungen zu öffentlichen Gütern,
die eng mit Fragen zum Datenschutz oder Umweltfragen verbunden sind. Methodisch sind die
sechs Artikel dadurch gekennzeichnet, dass sie die experimentelle Methode entweder direkt für
ihre individuellen Forschungsfragen anwenden oder die Ergebnisse der experimentellen
Literatur nutzen, um Hypothesen abzuleiten und empirische Ergebnisse in spezifischen
Datenschutz-relevanten Kontexten zu erklären.
Im Bereich des Datenschutzes werden in der Dissertation Faktoren identifiziert, die die
Weitergabe von Daten in verschiedenen Smartphone-Apps aus Schlüsselindustrien der
digitalen Transformation und auf Arbeitgeberbewertungsplattformen beeinflussen. Im Bereich
der Umweltökonomie wird im ersten Artikel ein institutioneller Mechanismus vorgeschlagen,
III

der die Bereitschaft erhöhen kann, zu Recyclingsystemen beizutragen und im zweiten Artikel
wird gezeigt, dass die Möglichkeit, ein öffentliches Gut auszubeuten, die Kooperation zur
Eindämmung des Klimawandels erschweren kann.
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1. Introduction
The 21st century can be described as the age of information (Acquisti et al., 2016) or the age of
big data (Einav and Levin, 2014). The continuous expansion of fast internet connections and
the widespread use of digital devices have led to digital applications being used in almost every
area of life, especially in developed societies. Unlike in the pre-internet era, nowadays,
numerous activities and economic decisions of individuals, companies, and other organizations
are collected, stored, and shared with different actors through digital applications. As
Acquisti et al. (2016) illustrate, these data sharing and the associated continuously evolving
opportunities for data use and analysis hold many benefits for individuals, firms, and societies.
Smart meters (intelligent digital electricity meters), for example, enable households to optimize
their individual electricity consumption behavior (Zheng et al., 2013). In addition to the
financial benefits to these households, an optimized electricity consumption behavior may also
result in positive externalities, for example, in the form of reduced CO2 emissions and lower
electricity prices in the long run. However, the almost permanent monitoring and collection of
data does not come without risks. As an example, Acquisti et al. (2016) emphasize the particular
problem of data being stored permanently. Even years later, individuals may still suffer negative
consequences from information that was generated and digitally stored in the past.
The benefits and risks of privacy-related digital technologies therefore generate a wide range
of trade-offs that have been the subject of economic research. Economic research methods, such
as experiments, are well suited to contribute to a better understanding of privacy-related
decision making by individuals and organizations. The insights gained through economic
research on privacy can help governments, companies, and consumer advocates to adequately
address privacy-related issues in the development of laws, regulations, products, and services.
The development of new digital technologies and business models raises many privacy-related
research questions that constantly pose new challenges for both economic research and research
in other disciplines. In contrast to research on privacy issues, research on climate change is of
even greater importance for economics and science in general, as it not only massively affects
people living today but also future generations, other species, and ecosystems. William D.
Nordhaus (2019), Nobel Laureate of 20181, describes climate change as the ultimate challenge
for economics. Although climate change is the result of economic activities, there is currently
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“For integrating climate change into long-run macroeconomic analysis” (The Nobel Foundation, 2018).
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Chapter 1. Introduction
a comparatively small amount of economic research on climate change. As Oswald and
Stern (2019) show, the number of papers on climate change published in top economics journals
has been extremely low2.
Human-induced climate change, which is caused by greenhouse gas emissions
(predominantly CO2), is increasingly becoming visible in many parts of the world, e.g., through
severe droughts, rising sea levels, a decline in biodiversity, or a loss of ecosystems
(IPCC, 2018). The climate can be described as a global public good, which is characterized by
the fact that it can be consumed simultaneously by different individuals (non-rivalry) and that
no one can be excluded from consumption (non-excludability). Global warming is a negative
externality that results from greenhouse gas emissions and which reduces the value of climate
as a public good. The global nature of this externality makes it difficult to combat climate
change at the level of individual states or via pure market solutions. Consequently, a key task
of environmental economists is to propose pathways that enable global intergovernmental
coordination to combat climate change (Nordhaus, 2019). At the local (country) level,
environmental economists can, e.g., evaluate the efficiency of climate-friendly technologies
and institutional mechanisms and identify incentives to increase societal acceptance, and
adaptation of these technologies and mechanisms.
The relationship between economics of privacy and environmental economics is that many
climate-friendly technologies and actions require digital sharing of the data they generate. An
appropriate example is the smart meter mentioned above. A smart meter can enable a household
with a photovoltaic system to switch on electricity-intensive household devices precisely when
the power supplied via the photovoltaic system is particularly high. However, besides these
advantages, smart meters can also give rise to privacy concerns among consumers because,
unlike previous analog electricity meters, they regularly transmit consumption data digitally to
energy providers via a so-called gateway. Another example can be found in the area of
recycling. Privacy concerns may be one reason why consumers prefer to keep broken or unused
digital devices such as smartphones, laptops, or tablets because of the data stored on them
instead of recycling them appropriately. To ensure that large parts of a society adapt
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As of August 2019, there have been 0 articles published on climate change in The Quarterly Journal of
Economics, although about 4,700 articles have been published in the journal since its foundation in 1886. The
number of related articles in other top economics journals is also extremely low (19 in the American Economic
Review, 8 in the Journal of the European Economic Association, 3 in The Review of Economic Studies, 2 in
Econometrica, and 9 in the Journal of Political Economy).
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climate-friendly technologies, such as smart meters, it is therefore necessary to identify
potential privacy concerns regarding these technologies and to address them accordingly.
This dissertation examines issues on the economics of privacy and environmental economics.
The six papers in this dissertation are connected by the feature that they directly apply the
experimental method for their individual research questions or that they use the results of
experimental literature to derive hypotheses and explain empirical outcomes in specific
contexts. Each paper thus contributes to the broader question of how economic experiments can
contribute to evaluate and potentially increase the efficiency of institutions3 and technologies
that can provide or maintain public goods.
The remainder of this dissertation is structured as follows: In chapter 1.1, I briefly discuss the
experimental method in order to provide some background information for the experimental
methods used in the individual chapters. In chapter 1.2, I summarize the individual chapters
and discuss their interrelation. My individual contribution to each chapter is explained in
chapter 1.3. Chapters 2 to 7 contain the individual papers and chapter 8 gives a conclusion and
outlook.

1.1 The experimental method in economics
In this section, I briefly discuss the experimental method and explain the types of experiments
used in the papers of this dissertation.
According to Smith (1991), economic experiments rely on the three components environment,
institution and behavior. The environment specifies the initial endowments, costs, and
preferences that are intended to motivate participants' decisions in the experiment. The
environment is controlled by monetary incentives which are supposed to reflect the ratio
between costs and preferences in a desired way. The institution describes the rules and
terminology of information exchange within an experiment as well as the possible moves and
the potential outcomes of specific decisions. In laboratory experiments and some types of field
experiments, these institutional characteristics are explained in the experimental instructions.
In experiments on auction markets (see Kagel and Levin, 2010), e.g., the instructions clearly
specify how bids and offers will be presented and how binding contracts will be formed. The
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There is no uniform definition for the term institution. This dissertation follows the definition of
Erlei et al. (2016), according to which institution describes a contract or contract system, or a rule or rule
system, as well as the related enforcement mechanisms.
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behavior of the participants in the experiment is the result of the interaction of the environment
and the institution. While taking relevant control variables into account, experimental
economists can use experiments to draw conclusions about which changes in the environment
or the institution cause changes in participants’ observed behavior.
The use of experiments in economics constitutes a comparatively young field of research
compared to other disciplines. The establishment of experimental methods dates back to the
middle of the 20th century (Smith, 2010; Davis and Holt, 1993; Roth, 1993). Today,
experimental economics is an established field of research within the discipline. This is
underlined by the widespread use of experiments to address economic problems (Nikiforakis
and Slonim, 2019) and by the Nobel Prizes awarded to Vernon Smith and Daniel Kahneman in
20024, to Richard Thaler in 20175, and to Abhijit Banerjee, Esther Duflo, and Michael Kremer
in 20196.
In the economic literature, there are different concepts of what constitutes an experiment.
Shadish et al. (2002) describe an experiment as a study in which certain interventions have been
intentionally introduced by the experimenter in order to examine the effects of those
interventions. In contrast, Czibor et al. (2019) use a broader definition and describe an
experiment as a study in which primary data are collected in a controlled environment.
There are also divergent views on what characterizes laboratory and field experiments.
According to the broad definition of Friedman et al. (1994), laboratory experiments are used to
collect data in a controlled environment that is adapted to the context of interest. In contrast,
data generation in field experiments takes place in a natural environment. Harrison and
List (2004) use a more detailed distinction of different types of (field) experiments. According
to Harrison and List (2004), the characteristic of a laboratory experiment is that the behavior of
participants, in this case university students, is studied in an artificial environment. For
example, Greiff and Paetzel (2020) let university students play a repeated public goods game
in which each player has to evaluate the contributions of her partner in order to gain insights
into the mechanisms of reputation systems. Following Harrison and List (2004), an artefactual
field experiment differs from a laboratory experiment only in that the participants are drawn
4

5
6

“For having integrated insights from psychological science, especially concerning human judgement and
decision-making under uncertainty” (Kahneman). “For having established laboratory experiments as a tool in
empirical economic analysis, especially in the study of alternative market mechanisms” (Smith) (The Nobel
Foundation, 2002).
“For his contributions to behavioral economics” (The Nobel Foundation, 2017).
“For their experimental approach to alleviating global poverty” (The Nobel Foundation, 2019).
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from the population of interest. Artefactual field experiments can therefore also be described as
lab-in-the-field experiments. For example, Menges et al. (2005) recruited consumers in a
shopping center to participate in an experiment investigating the impacts of warm glow, pure
altruism, and crowding-out effects on consumers' demand for green electricity. As described by
Harrsion and List (2004), framed field experiments and natural field experiments use the
population of interest and natural environments for their research questions. However, I will
not discuss these types of experiments, as they are not part of this dissertation.
While laboratory and field experiments are used for purely scientific reasons, there are data that
are produced through economic activities (Friedman et al., 1994). Although the primary
intention behind these economic activities is not to generate research data, in some cases, such
data can be described as a natural experiment. According to Shadish et al. (2002), a natural
experiment is characterized by some natural event that results in a particular group of people
being exposed to a special condition, whereas another (control) group is not exposed to that
condition. Unlike in laboratory or field experiments, this special condition, which can
potentially cause outcomes to differ between groups, cannot be manipulated by the researcher.
In the following, I briefly discuss the strengths and limitations of laboratory and artefactual
field experiments, since these types of experiments are part of this dissertation. Laboratory and
artefactual field experiments allow to look at human actions in controlled environments and, in
this way, to determine in isolation what factors may facilitate or impede the occurrence of
specific outcomes. Additionally, both types of experiments can be replicated comparatively
easily (Davis and Holt, 1993). Camerer et al. (2016) examine the replicability of 18 economic
experiments published in the American Economic Review and The Quarterly Journal of
Economics between 2011 and 2014. For various replication indicators, the authors find
replication rates between 61 and 78 %.7 The authors conclude that economic experiments
published in top economics journals have comparatively high replication rates. 8 However, a
frequently raised objection to laboratory experiments with student participants is that these
participants are WEIRD (western, educated, industrialized, rich, and democratic)
(Henrich et al., 2010a, b). Since the representativeness of WEIRD samples is limited, it is
highly questionable whether and to what extent results from WEIRD samples allow conclusions
7
8

Camerer et al. (2019) find similarly high replication rates for 21 social science experiments published in the
interdisciplinary journals Nature and Science between 2010 and 2015.
A related study by the Open Science Collaboration (2015) shows significantly lower replication rates for
psychological experiments. Out of 100 replicated experiments, only 36% showed significant effects, whereas
significant effects were found in 97% of the original studies.
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to be drawn on other populations. Because (artefactual) field experiments use the population of
interest as participants, their central strength is that the question of transferability of results to
other populations is often less problematic than in laboratory experiments (for detailed
discussions see Czibor et al., 2019; Harrison and List, 2004).
Laboratory experiments and artefactual field experiments allow to control for a large number
of variables. By accounting for control variables, different theories and their corresponding
models can be evaluated specifically by the behavior observed in the laboratory. This is not
possible in a natural environment where less accurate data collection capabilities prevent the
evaluation of differing theories. Furthermore, situations that allow to test a particular theory are
often difficult to find in the world outside the laboratory. In such cases laboratory experiments
or artefactual field experiments are often the only applicable method for testing a theory (Davis
and Holt, 1993).
Both types of experiments allow to make exogenous changes without altering the remaining
characteristics of the experiment. In contrast, the most interesting variables in field experiments
in natural environments are often endogenously predetermined. As a result, in natural
environments, it is difficult to infer causal relationships, and at best, a correlation can be
measured between the variables of interest (Falk and Fehr, 2003). Gadenne (2011) points out
that for the appropriate choice between a natural and an artificial research environment, no
universal statement can be made. Instead, the decisive factor for the choice of the appropriate
research method should be in which environment the initial conditions of the theory under
investigation are most likely to be found. Falk and Heckman (2009) specify this by emphasizing
that the main problem is to isolate the causal effect of interest from other effects.

1.2 Description of the research topics and contextual connection of the
individual papers
The dissertation is organized in three parts. Part I is entitled Methodological standards and
editorial favoritism in experimental economics and contains one paper. The paper serves as a
prelude to the main section as it empirically examines methodological aspects of laboratory
experiments and therefore provides a good foundation for the five other papers. The paper
empirically complements previous literature on the methodology of experimental economics
(e.g., Greiff and Cloos, 2019; Fréchette and Schotter, 2015; Bardsley et al., 2010; Hertwig and
Ortmann, 2001) and the literature on editorial favoritism in economics (Colussi, 2018;
Brogaard et al., 2014; Medoff, 2003; Laband and Piette, 1994a).
6
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Part II has the title Empirical privacy and acceptance research on digital platforms and
technologies and includes three papers. Although all three papers follow their own research
questions, each of them examines the effect of individual privacy preferences on economic
decision making related to, e.g., the provision of public goods. The papers add to the extensive
body of economic research on privacy that has emerged in the context of increasing
digitalization

since

the

early

2000s

(for

overviews,

see

Kokolakis,

2017;

Acquisti et al., 2016, 2015; Smith et al., 2011).
Part III of the dissertation, which is entitled Experimental environmental economics, contains
two papers that are part of the third-party funded project "Innovative acceptance research for
sustainable development through gamification (GAME)". The papers address issues on
recycling and climate change by examining how the provision of public goods is affected by
the framing of the action sets of the actors involved. The paper on recycling extends
experimental research on club goods and group identity (e.g., Chakravarty and Fonseca, 2017;
Chen and Li, 2009) and recycling (e.g., Huhtala, 2009; Kaoursakis and Birol, 2008). The paper
on climate change complements experimental research on the so-called collective risk social
dilemma (Milinski et al. 2008; for an overview see Dannenberg and Tavoni, 2016). Table 1.1
shows the structure of the dissertation ordered by part, chapter, and the methods used. The two
columns on the right list the number of my author points for the respective paper, as well as the
status of the paper (as of April 16, 2021).
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Part
I. Methodological
standards and
editorial
favoritism in
experimental
economics

II. Empirical
privacy and
acceptance
research on digital
platforms and
technologies

III. Experimental
environmental
economics

Chapter

Method

Author points

2. Editorial favoritism in the
field of laboratory
experimental economics

Empirical
analysis and
theory

0.7

3. Is your privacy for sale? An
experiment on the willingness
to reveal sensitive information

Classroom
experiment
(laboratory
experiment)

0.1

Published in Games

4. Employer review platforms
– do the rating environment
and platform design affect the
informativeness of reviews?
Theory, evidence, and
suggestions

Empirical
analysis and
theory (natural
experiment)

1

Accepted at mrev
management revue

0.5

Under review at
Technological
Forecasting and
Social Change;
available as
MAGKS working
paper

5. Acceptance of data sharing
in smartphone apps from key
industries of the digital
transformation: A
representative population
survey for Germany

Online survey
experiment
(artificial field
experiment)

6. Recycling behavior of
Classroom
private households: an
experiment
empirical investigation of
0.16
(laboratory
individual preferences in a
experiment)
club good experiment
7. Combating climate change:
Is the option to exploit a
Laboratory
public good a barrier for
0.75
experiment
reaching critical thresholds?
Experimental evidence
Table 1.1: Structure of the dissertation.

Status
Under review at
The Economic
Journal; available
as GSBE working
paper (Maastricht
University)

Published in Clean
Technologies and
Environmental
Policy
Available as
working paper

Following the typology of Harrison and List (2004), the experiments in this dissertation can be
classified as laboratory experiments and artefactual field experiments. In addition to the
laboratory experiment in chapter 7, I classify the two classroom experiments in chapters 3 and
6 as laboratory experiments since they were conducted with university students in artificial
environments. The survey experiment9 on the acceptance of data sharing in smartphone apps
(chapter 5) is classified as an artefactual field experiment, since the participants were drawn
from a representative sample of the German population and made their decisions in artificial
environments. Chapter 4 of this dissertation contains research that can be broadly described as
a natural experiment, as I explain below.

9

The survey experiment deviates from Smith's (1991) definition with respect to the component environment,
since the decisions within the survey are not payoff relevant for the participants. Consistent with related
literature (e.g., John et al., 2011), we nevertheless refer to the survey as an experiment because participants are
randomly assigned to two different treatments and the treatments differ systematically with respect to one
component.
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Part I of this dissertation includes the paper "Editorial favoritism in the field of laboratory
experimental economics" (co-authored by Matthias Greiff and Hannes Rusch). In the paper, we
study whether there is evidence for editorial favoritism in the field of experimental economics
by examining all laboratory experiments published in the three journals American Economic
Review (AER), Experimental Economics (EE), and Journal of the European Economic
Association (JEEA) from 1998 to 2018. Editorial favoritism describes the phenomenon that
submitted manuscripts from authors with a social tie to one or more editors of a journal (e.g.,
through a previous co-authorship) are favored for publication over submitted manuscripts by
authors without these social ties. If editorial favoritism leads to lower-quality manuscripts from
authors with social ties being accepted for publication rather than only the best-quality
manuscripts, the public good of science will not be provided in an optimal way. Editorial
favoritism can therefore be a serious problem both for trust in science and for scientific
progress.
In the paper, we first use several ex ante proxies for the quality of laboratory experiments to
analyze whether common methodological standards for conducting laboratory experiments
exist across different regions (or experimental schools). Using the citations received by each
paper in the years following publication as a measure for ex post quality, and controlling for ex
ante quality proxies and further control variables, we examine whether there is evidence that
authors with social ties to journal editors are favored over authors without such social ties. Our
results show that there are no common methodological standards with regard to ex ante quality
proxies. Several of these proxies are significantly higher for laboratory experiments conducted
in Europe than for those conducted in the US. Laboratory experiments conducted in Europe
also receive significantly more citations in the years following publication. We also find that
essential details of experiments are often not reported in the papers which can complicate
replication of the experiments. For the AER and the JEEA our results suggest that papers by
authors with social ties to the editors are of lower quality than papers by authors without social
ties. We thus find evidence that editorial favoritism in the field of laboratory experimental
economics is an issue in these journals.
Part II of this dissertation contains three papers. The first paper „Is your privacy for sale? An
experiment on the willingness to reveal sensitive information“ (co-authored by Björn Frank,
Lukas Kampenhuber, Stephany Karam, Nhat Luong, Daniel Möller, Maria Monge-Larrain,
Nguyen Tan Dat, Marco Nilgen, and Christoph Rössler) can be classified as experimental basic
research. The paper includes an economic classroom experiment with a new experimental
9
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approach to the so-called privacy paradox. The privacy paradox refers to people often revealing
their personal data freely in real-life situations, despite stating in surveys that they care about
the protection of their data. In the paper, we investigate whether there is a positive correlation
between an index of privacy-related behavior on the internet and the willingness to accept the
disclosure of personal data to other people. Furthermore, we investigate to what extent the
willingness to disclose personal data is influenced by the concrete content of this data.
According to our results, there is no conclusive relationship between the index of privacyrelated behaviors and the willingness to accept. However, our results clearly show that the
willingness to accept the disclosure of personal data to other people is influenced by the specific
content of the personal data. Significantly higher amounts of money are demanded for more
sensitive information than for less sensitive information. The findings of this paper are used in
the two following papers to derive theoretical predictions in the investigation of practical
problems related to privacy.
The second paper of part II has the title „Employer review platforms – do the rating environment
and platform design affect the informativeness of reviews? Theory, evidence, and suggestions”.
In the paper, I use the employee reviews for 114 companies on the employer review
platforms (ERPs) Kununu and Glassdoor to examine the extent to which the respective platform
design and specific characteristics of the rating environment impact employee reviews. I
distinguish the rating environment on ERPs from the well-studied rating environment on online
marketplaces to highlight specific characteristics of ERPs. I explain that the ratings provided
on ERPs can be seen as a public good and that ERPs can help to reduce information asymmetries
between employees and employers and, thus, improve the job matching process in the long run.
Based on the results of previous economic and psychological experiments, I identify different
factors that could have a biasing influence on reviews. The results show that the reviews on
Glassdoor are significantly better than on Kununu which can be explained by the larger amount
of mandatory information on Kununu. Based on theoretical arguments and empirical analyses,
I show that factors such as employee's awareness of their impact on a company's reputation and
the perceived level of anonymity can also have a biasing influence on reviews. Drawing on
these results, I suggest design changes that would allow the aggregate reviews to be presented
in a more informative way and thus generate more value for the users and operators of such
platforms.
The comparison of the reviews on the two platforms Kununu and Glassdoor can be classified
as a natural experiment in the widest sense. The employees are exposed to different
10
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environments on the platforms, but the researcher cannot influence these environments and the
self-selection of the employees to the two platforms. However, it should be noted that it is quite
possible that individual employees have rated the same company on both Kununu and
Glassdoor. Based on the available data, however, no statement can be made about the extent to
which the user groups on Kununu and Glassdoor overlap.
The third and final paper of part II is entitled „Acceptance of data sharing in smartphone apps
from key industries of the digital transformation: A representative population survey for
Germany” (co-authored by Svenja Mohr). The paper provides a link between economics of
privacy (part II) and environmental economics (part III). In the paper, we use an online survey
to investigate the acceptance of data sharing in various smartphone apps using hypothetical
albeit realistic scenarios. The providers of the described apps belong to industries or areas that
are strongly affected by the digital transformation. More specifically, we examine the extent to
which acceptance towards data sharing in apps is influenced by the potential recipients, the
collected information attributes, and the highlighted benefits of data sharing. We distinguish
the highlighted benefits of data sharing in two treatments. While data sharing in treatment 1 is
linked to monetary (or personal) benefits, data sharing in treatment 2 is linked to environmental
(or public) benefits. Although we find no treatment effect in our results, we are able to identify
significant differences in the acceptance values for different recipients and information
attributes. A notable result of our survey is that there is a significant positive relationship
between green consumption values and willingness to accept data sharing.
Part III of this dissertation contains two papers. In the first paper „Recycling behavior of private
households: an empirical investigation of individual preferences in a club good experiment”
(co-authored by Roland Menges, Matthias Greiff, Jacob Wehrle, Daniel Goldmann, and Lisa
Rabe) we conduct an economic classroom experiment as a pilot study on recycling behavior.
We model recycling behavior in the experiment as a public goods game in which players in
groups of six decide individually over ten rounds how much of their initial endowment to
contribute to a common pot (the public recycling system). The initial endowment reflects
consumption which generates waste. The recycling of this waste is costly for the individual
players but generates positive externalities from which all players in a group benefit. While in
treatment 1, all players of a group can contribute to a common public recycling system, in
treatment 2, players are divided into two clubs (high and low) and can contribute to a club
recycling system in addition to the public recycling system. The division of the clubs was
determined by a survey on the environmental attitudes of the players at the beginning of the
11
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experiment. In the experiment, we use a within-subject design in which all players first
participate in treatment 1 and then in treatment 2. Our results suggest that the introduction of
clubs leads to higher total contributions in treatment 2 (public and club system) than in
treatment 1 (public system). However, total contributions are significantly higher only in the
club with stronger environmental attitudes.
The second paper of part III is titled “Combating climate change: Is the option to exploit a
public good a barrier for reaching critical thresholds? Experimental evidence” (co-authored by
Matthias Greiff). In the paper, we conduct a threshold public goods experiment with six
treatments which is an extension of experiments on the so-called collective risk social
dilemma (CRSD) by Milinski et al. (2011, 2008). In the experiment, each player is assigned to
a group of six and has two accounts, called operating fund and endowment. Over the course of
20 rounds, players can contribute amounts from their operating fund to a joint group account.
If the value of the group account exceeds a certain threshold after the 20 rounds, each player
receives both his non-invested operating fund and her endowment. However, if a group falls
short of the threshold, a treatment-dependent fixed percentage of the endowment is lost. In this
case, each player only receives her non-invested operating fund and the non-lost part of the
endowment. Unlike in previous variants of the CRSD, participants in our experiment can also
withdraw (take) amounts from and contribute (give) amounts to the group account in three of
the six treatments. In this way, we experimentally model the possibility of the exploitation of
public goods which is a major issue in climate negotiations. In all treatments, we let the
computer decide on the contributions in the first 10 rounds and, in this way, induce
heterogeneity in the operating funds in four of the six treatments. Between treatments, we also
vary the potential loss rate in order to allow for comparability of equilibria in give and givetake treatments.
In contrast to our hypotheses, results do not show that success rates in reaching the threshold
are significantly lower in give-take treatments compared to pure give-treatments. However, in
treatments with the take option, a strong disinvestment behavior is observed in several of the
non-successful groups. We do not find that heterogeneity in operating funds has a significant
negative effect on group success. Consistent with the literature, we find that a higher potential
loss rate leads to more groups reaching the threshold.
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1.3 Individual contribution to the research papers included in the dissertation
In this section, I describe my contribution to the production of the individual research papers. I
follow the CRediT author statement (Contributor Roles Taxonomy) used by the publishers
Elsevier and MDPI.10 For each research paper, I list the number of author points attributable to
me, as agreed with the respective co-authors. In addition, I indicate who the corresponding
author of the research paper is and list at which conferences and seminars the respective
research paper was presented.
For the paper "Editorial favoritism in the field of laboratory experimental economics“, I
contributed to the following tasks: conceptualization, methodology, validation, formal analysis,
investigation, data curation, writing – original draft, writing – review and editing, visualization,
and project administration. I presented the paper11 at the following conferences and university
seminar: Maastricht Behavioral Economic Policy Symposium (M-BEPS); ASSA/AEA 2021
Virtual Annual Meeting; 2019 Economic Science Association (ESA) North American Meeting
in Los Angeles (USA); 14th Nordic Conference on Behavioral and Experimental Economics in
Kiel; Clausthaler Ökonomisches Oberseminar. In addition, the paper was accepted for the
following conferences and events which were cancelled due to the Covid-19 pandemic:
Thurgau Experimental Economics Meeting (theem), Kreuzlingen (Switzerland); Innsbruck
Winter School on Credence Goods, Incentives and Behavior, Kühtai (Austria); GSBE-ETBC
Seminar, Maastricht University (Netherlands). I am the corresponding author of the paper and
the co-authors have agreed that a share of 0.7 author points is allocated to me.
For the paper "Is your privacy for sale? An experiment on the willingness to reveal sensitive
information", I contributed to the following tasks: conceptualization, methodology,
investigation, data curation, writing – original draft preparation, formal analysis, visualization,
writing – review and editing, and project administration. I presented the paper at the following
conference and university seminar: 2019 Annual Meeting of the German Association for
Experimental Economic Research (GfeW e.V.) in Düsseldorf (together with Marco Nilgen);
Clausthaler Ökonomisches Oberseminar. Together with Björn Frank, I am the corresponding

10
11

See https://www.elsevier.com/authors/policies-and-guidelines/credit-author-statement,
https://res.mdpi.com/data/contributor-role-instruction.pdf (both accessed April 09, 2021).
The conference title of the article was “Geographical concentration and editorial favoritism within the field of
laboratory experimental economics”.
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author of the paper. Since the paper is the result of a one-week PhD course, we have agreed
with all 10 authors that each author is allocated a share of 0.1 author points.
I am the single author of the paper "Employer review platforms – do the rating environment
and platform design affect the informativeness of reviews? Theory, evidence, and suggestions".
Therefore, I carried out all tasks in the production of the paper and have a share of 1 author
point.
For the paper "Acceptance of data sharing in smartphone apps from key industries of the digital
transformation: A representative population survey for Germany", I contributed to the
following tasks: conceptualization, methodology, formal analysis, investigation, data curation,
writing – original draft, writing – review and editing, visualization, supervision, and project
administration. I presented the paper at the following university seminars: Diginomics
Brownbag Seminar at the University of Bremen; Clausthaler Ökonomisches Oberseminar. The
paper is currently under review at Technological Forecasting and Social Change. I am the
corresponding author of the paper and the co-author has agreed that a share of 0.5 author points
is allocated to me.
For the paper "Recycling behavior of private households: an empirical investigation of
individual preferences in a club good experiment", I contributed to the following tasks: writing
– original draft, and writing – review and editing. The corresponding author of the paper is
Jacob Wehrle. The co-authors have agreed that a share of 0.16 author points is allocated to me.
For the paper "Combating climate change: Is the option to exploit a public good a barrier for
reaching critical thresholds? Experimental evidence", I contributed to the following tasks:
conceptualization, methodology, software, validation, formal analysis, investigation, data
curation, writing – original draft, writing – review and editing, visualization, supervision, and
project administration. I presented the paper at the following conferences: 2021 Annual
Meeting of the German Association for Experimental Economic Research (GfeW e.V.) in
Magdeburg; Virtual 96th Annual Conference of the Western Economic Association
International (WEAI). I am the corresponding author of the paper and the co-author has agreed
that a share of 0.75 author points is allocated to me.
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economics
This chapter has appeared as:
Cloos, J., Greiff, M., & Rusch, H. (2021). Editorial favoritism in the field of laboratory
experimental economics (RM/20/014-revised-). Maastricht University, Graduate
School of Business and Economics. GSBE Research Memoranda, No. 005.

This paper can be downloaded via
https://cris.maastrichtuniversity.nl/ws/portalfiles/portal/63229114/RM21005.pdf

Abstract: We examine scientific quality and editorial favoritism in the field of experimental
economics. We use a novel data set containing all original research papers (N = 569) that
exclusively used laboratory experiments for data generation and were published in the
American Economic Review (AER), Experimental Economics (EE), or the Journal of the
European Economic Association (JEEA) between 1998 and 2018. Several proxies for scientific
quality indicate that experiments conducted in Europe are of higher quality than experiments
conducted in the US: European experiments rely on larger numbers of participants as well as
participants per treatment and receive more citations. For the AER and the JEEA, but not for
EE, we find that papers authored by economists with social ties to the editors receive
significantly fewer citations in the years following publication. Detailed analyses using a novel
dynamic and continuous measure of the co-authorship distance between editors and authors
imply that authors at longer distances to editors have to write papers of higher quality in order
to get published in the AER and the JEEA. We find no evidence that this ‘uphill battle’ is
associated with geographical distance. (JEL: A11, A14, C90, I23)
Keywords: laboratory experiments, favoritism, methodological standards, network effects
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2.1 Introduction
The editorial process is a crucial element in scientific competition. Authors compete for sparse
space in journals, ideally leading to only the best manuscripts being accepted for publication.
Across journals, editors compete because each editor wants to maximize the quality of her
journal by publishing the best papers (Card and DellaVigna, 2020). If decisions about
acceptance and rejection are made solely based on the quality of the manuscript, competition
ensures that optimal outcomes are achieved. The resulting allocation is efficient in the sense
that the best rejected manuscript is of lower quality than the worst accepted manuscript. In
judging the quality of a submitted manuscript, editors play a crucial role. However, when
editorial decisions are not based on scientific criteria alone but also on others, such as authors'
social ties to editors, outcomes might be inefficient and scientific progress might suffer.
Editorial favoritism is a problem, thus, when the quality of published research is negatively
affected, i.e., when papers written by an editor’s colleagues or former co-authors are published
while better papers by other scholars are rejected. High shares of published papers by authors
who are connected to at least one of a given journal's editors are often taken as an indication for
editorial favoritism. However, this is neither necessary nor sufficient. As pointed out by
Brogaard et al. (2014, p. 252), the decisive question is “[…] whether editors use information
advantages to improve selection decisions, or whether they bow to conflicts of interest.”
Existing studies on effects of author-editor connections (i.e. social ties) use papers published
in – usually high ranking general interest – journals (Colussi, 2018; Brogaard et al., 2014;
Medoff, 2003; Laband and Piette, 1994a). The studies by Colussi (2018) and
Brogaard et al. (2014) show that the number of papers an author publishes in a given journal
increases significantly as soon as a close colleague becomes an editor at that journal.
Brogaard et al. (2014), Medoff (2003), and Laband and Piette (1994a) show that papers by
authors with social ties to editors on average receive significantly more citations in the years
following publication. However, the results of Laband and Piette (1994a) also show that more
than two thirds of the papers with remarkably few citations were written by authors who had
social ties to the editors.
Taken together, the results from previous studies suggest that (1) social ties can improve the
chances of getting published because they reduce editors’ search costs for high-quality papers,
and (2) that, conditional on being accepted for publication papers by authors with social ties to
editors receive more citations on average.
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Most of the existing literature on editorial favoritism proxies the quality of papers solely ex
post, i.e. based on the number of citations a paper receives in the years following publication.
Then, previous work typically assesses how the number of citations is affected by social ties,
authors’ reputation, paper length, JEL codes, and journal. In the field of experimental
economics, however, several characteristics of an experiment – such as the number of
participants, the number of participants per treatment, the number of treatments, and the
strength of monetary incentives – constitute ex ante proxies for an experiment's quality which
typically also affects the respective paper's quality.
While the role of such experimental characteristics has been discussed from a methodological
perspective, their role in the in the editorial process has not been studied yet. With this paper,
we fill that gap. Our analyses cover all laboratory experiments published between 1998 and
2018 in the American Economic Review (AER), arguably one of the top journals for general
economics worldwide, Experimental Economics (EE), the top field journal, and the Journal of
the European Economic Association (JEEA), arguably one of the European top journals for
general economics.
Our focus on experimental economics allows us to examine (1) whether papers written by
authors from different geographical regions differ with respect to several ex ante proxies
capturing the scientific quality of the experiments, and (2) whether social ties between editors
and authors have an effect on the ex post quality of papers (measured in citations) when we
control for ex ante quality proxies.
Our results show substantial differences between Europe and the US, the two regions where
more than 82% of the experiments in our dataset were conducted. For all three journals,
experiments conducted in Europe have larger average numbers of participants per treatment. In
the AER and in EE, experiments conducted in Europe also have a larger average total number
of participants. We also find that AER and EE papers that include experiments conducted in
Europe receive significantly more citations in the years following publication.
For all three journals, our results show that the share of US-affiliated authors of a paper has a
negative effect on the number of citations this paper receives. For AER and JEEA papers, our
measure for the co-author distance between editors and authors also shows that papers by
authors at larger distances to editors receive significantly more citations. Moreover, additional
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binary connection measures show that AER and JEEA papers by authors with social ties to
editors receive fewer citations in the years following publication.
Our results also indicate that there seems to be no methodological consensus between
geographical regions on how to conduct economic experiments – or, equivalently, that there are
different 'experimental schools'. Moreover, our results suggest that journal editors treat authors
differently, not only with respect to their social ties but also based on authors’ affiliations.
Our study provides important insights that editors can use in order to make their selection of
research papers more efficient and fairer. Thus, we provide suggestions on how to increase
impact factors and simultaneously further scientific progress.
The remainder of this paper is organized as follows. In Section 2.2, we describe the selection
criteria for journals and papers, the data set, the ex ante quality proxies, and our measures for
social ties. In Section 2.3, we compare how quality proxies and social tie measures differ
between journals and between geographical regions before we test for editorial favoritism. In
Section 2.4, we discuss the results, derive policy implications and conclude.

2.2 Data collection and rationale for variable construction
2.2.1 Selection criteria
Although we are interested in the broad field of experimental economics, we decided to focus
exclusively on papers that report results from laboratory experiments. Precisely, we focus on
laboratory experiments that generate data in a controlled process using student participants who
interact in an artificial environment12. In order to ensure the highest possible comparability, we
do not consider papers that contain other types of experiments.
For laboratory experiments, objectively measurable proxies for an experiment’s quality exist.
Proxies for an experiment's quality are the total number of participants, the number of
treatments, the number of participants per treatment, and the strength of monetary incentives
(henceforth, strength of incentives). When conducting a laboratory experiment, the

12

Our data contain papers where the majority of the participants were students. Papers where a large share of
participants belonged to special groups (such as job professionals or caste members etc.) are not included in
the data set.
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experimenter has full control over these characteristics. This is generally not the case for field
experiments.
We chose the AER and the JEEA because they are general interest journals and the official
journals of the American Economic Association and the European Economic Association,
respectively. Moreover, the AER publishes the largest number of experimental papers among
the top-5 economics journals (Nikiforakis and Slonim, 2019).We did not include any comments
or papers from AER’s Papers and Proceedings in the dataset. EE is the top field journal, and
papers published there consist predominantly of laboratory experiments. We chose 1998 as the
starting year for our analysis because EE was founded that year. EE is the specialized field
journal of the Economic Science Association.
2.2.2 Data set
Our data set contains 569 papers published between 1998 and 2018 (407 from EE, 121 from
the AER, and 41 from the JEEA)13.
For each paper in our data set, we collected data on the:


authors and their affiliations at the time of publication,



number of female authors,



number of citations received by each author in the five years before publication,



total number of pages,



total number of references, and



paper's number of citations as of mid-November, 2020.

For all papers, we extracted data on the characteristics of the laboratory experiments reported
in the papers. For each laboratory experiment we collected data on the:

13



total number of participants,



number of treatments,



duration of the experiment,



average earnings per participant,



year in which the experiment was conducted, and



place (laboratory) where the experiment was conducted.

A full list of the included papers can be found in the Appendix (section 2.5.2).
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In case a paper reported results from more than one laboratory experiment, we computed
average values for the first four characteristics. Since not all papers report data on all
characteristics, our data set contains some papers for which some or all of the experiment's
characteristics are missing. In case of missing values, we tried to obtain the data from working
paper versions or directly from the authors, which was successful in some cases. Citation data
was obtained from Google Scholar (GS).
To identify connections between authors and editors, we collected the names and affiliations of
all editors and co-editors for each of the three journals, as well as the years in which they served
as editors or co-editors. Due to the time lag between submission and publication, we consider
economists who served as editor or co-editor between 1996 and 2016.
We decided to focus on editors and co-editors and not on referees for three reasons. First, editors
have the power to overrule referees' recommendations. Second, editors tend to select referees
to whom they have easy access, implying that social ties between author and editor and between
author and referee are correlated (Hamermesh, 1994). And third, data on referees is hard to
obtain (an exception is Card et al., 2020).
2.2.3 Proxies for the quality of laboratory experiments
Our quality proxies can be divided into ex ante and ex post proxies. Ex ante proxies are available
before a paper is published and can thus be used by editors when deciding whether to reject or
accept a paper. Ex post proxies measure the quality of a paper after it has been published.
The first two ex ante proxies are the total number of participants and the number of participants
per treatment. Both are related to the experiment's statistical power. Experiments with higher
power are more likely to detect small effects, tend to generate fewer false positives and, hence,
produce results that are more likely to replicate. This in turn could increase confidence in the
experiment's results. When designing their experiments, experimental economists often use
simple rules of thumb, like those explained in List et al. (2011). However, Zhang and Ortmann
(2013) show that many experiments are underpowered and that rules of thumb provide
insufficient information about the power of a study. For detailed discussions of power analysis
in experimental economics see Vasilaky and Brock (2020), Czibor et al. (2019),
Ioannidis et al. (2017), Bellemare et al. (2016, 2014), and Zhang and Ortmann (2013).
For a given number of treatments, a larger total number of participants yields more observations
which increases statistical power if statistical testing is carried out at the participant-level. The
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number of participants per treatment is a more suitable proxy for the experiment's power if an
experiment contains a large number of treatments and if the statistical analysis involves a
pairwise comparison of treatments. Arguably, another possibility is to consider the number of
independent observations as a proxy for quality. However, what constitutes an independent
observation is not clearly defined. Thus, we decided not to follow this approach (also see
chapter 3 in Svorenčík and Maas, 2016).
The third ex ante proxy is the number of treatments. Ceteris paribus, a larger number of
treatments increases quality because it allows to test more research hypotheses and/or to rule
out more alternative explanations. Both increase quality, because tests of more hypotheses
increase a paper’s scientific contribution and ruling out more alternative hypotheses yields more
credibility to the authors’ claims.
The fourth proxy is the strength of incentives. According to the methodological literature on
laboratory experiments, monetary incentives are related to the quality of an experiment because
they tend to mitigate experimenter demand effects. Additionally, participants exert more effort
in judgement and decision tasks, which reduces variance and the resulting data is less noisy
(Bardsley et al., 2010; Camerer and Hogarth, 1999). The use of monetary incentives is an
established methodological standard in economics (see Hertwig and Ortmann, 2001, p. 390)
and all experiments in our data set use monetary incentives. We operationalized the strength of
incentives by dividing a participant's average earnings (including the show-up fee) by the
duration of the experiment (in minutes) and converting the result into real 2015 US-Dollars.
We focus on only one ex post proxy, namely citations14. This does not imply that citations
reflect a paper's true quality. Rather, we decided to use the number of citations because data on
citations is widely available and is heavily used (at least as a yardstick) to allocate positions and
resources (Card et al., 2020; Card and DellaVigna, 2020; Hamermesh, 2018; Moed, 2006;
Laband and Piette, 1994b). Moreover, assuming that editors seek to maximize their journals'
impact factor, they have an incentive to accept papers that they expect to receive a high number
of citations.

14

Other ex post proxies are being reprinted in anthologies, being discussed in canonical textbooks, or the amount
of media-coverage.
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2.2.4 Measures for social ties between editors and authors
In the following, we introduce four different ways to measure social ties: the share of US
authors, minDist (our novel measure based on co-authorship data), colleague connection, and
co-author connection.
Between 1996 and 2016, the AER had 32 different editors, of which 31 (96.88%) had their
affiliation at US universities and one (3.12%) in the UK. EE had eight different editors, of
which five (62.5%) had their affiliation at a US university and three (37.5%) at a European
university. The JEEA, founded in 2003, had 18 different editors, of which eight (44.44%) had
their affiliation at a US university and ten (55.56%) at a European university. Given the high
number of US-based editors, especially on the editorial board of the AER, we use the share of
US authors for each paper as a first measure of social ties between editors and authors. Here
we implicitly assume that a social tie is more likely to exist if editor and author have their
affiliation within the same country (the US in case of the AER).
All previous studies on editorial favoritism use binary measures for social ties between editors
and authors. For example, a social tie is assumed if editor and author had their affiliation at the
same institution in the period of publication. We introduce a novel measure, which is based on
co-authorship data. Specifically, we compiled a large dynamic network structure allowing us to
compute all co-author distances between the 58 editors and the 931 authors in our data set at
the time of publication of the respective paper. The calculation is based on approximately
450,000 unique papers published between 1950 and 2020 in 1,434 economics journals written
by 268,000 authors. For each paper, we compute the distances between each author of the paper
and all editors of the respective journal. Our novel measure, minDist, then is the minimum
distance between all authors of a paper and all editors of the journal for the corresponding
publication period. In line with Brogaard et al. (2014) we look at all editors of the respective
journal two years before the paper was published. If no co-author connections could be
identified between a single author (or between a group of authors) and the editors, we did not
assign a value to minDist. These observations (N = 10) are not considered in the following
results on minDist. Among the 586 papers for which we were able to calculate minDist, the
values range from 0 to 9 (mean = 4.53, sd = 1.52, median & mode = 5).
In addition to minDist, we use two commonly used binary measures of social ties. We assume
a colleague connection if the author has the same affiliation at the time of publication like one
of the editors of the respective journal two years before publication. A co-author connection
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exists if an author of the paper is also the editor of the journal (i.e. minDist = 0), or if the author
of the paper is a former co-author of one of the editors (minDist = 1).

2.3 Results
2.3.1 How do quality proxies and social ties differ between journals?
The first five rows of Table 2.1 show mean values for quality proxies and social ties for the
three journals and p-values from pairwise comparisons across journals. The total number of
participants, and the number of treatments are significantly higher for the AER and the JEEA
compared to EE (two-sided Mann-Whitney tests, all p-values < 0.05). The variable strength of
incentives is significantly higher for the AER compared to EE (p-value < 0.01). The strength of
incentives could only be computed for 54% of AER papers, 72% of EE papers and 66% of
JEEA papers. This is because, even in these prestigious journals, many papers do not report the
number of participants, average earnings per participant, or the duration of the experiment. The
means of citations per year do significantly differ between all three journals and are highest for
the AER, followed by the JEEA.
Rows six to eight show mean values for social ties between authors and editors. In 10.74% of
the AER papers and 17.07% of the JEEA papers, at least one author of the paper has a
colleague-connection to one of the editors. These values are significantly higher than for EE
(two-sided Fisher's exact tests, both p-values < 0.01), where a colleague-connection is found
for only 3.69% of the papers. The average values for minDist are also significantly lower for
the AER and JEEA than for EE (two-sided Mann-Whitney tests, both p-values < 0.001).
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Row #

AER
(N=121)

EE
(N=407)

JEEA
(N=41)

AER vs.
EE

AER vs.
JEEA

EE vs.
JEEA

p<0.001

p=0.396

p<0.001

p=0.011

p=0.538

p=0.023

p=0.266

p=0.581

p=0.202

p<0.001

p=0.159

p=0.482

p=0.015

p<0.001

Ex ante quality proxies
1

# participants

2

# treatments

3

# participants
per treatment
strength of
incentives

4

273.78
(N=114)
4.70
(N=120)
71.46
(N=113)
0.38
(N=70)

194.83
(N=404)
3.91
(N=404)
55.22
(N=402)
0.31
(N=293)

284.58
(N=40)
4.74
(N=35)
61.82
(N=34)
0.33
(N=27)

Ex post quality proxy
5

citations per
year

33.48
(N=118)

6.50
(N=342)

20.76
(N=31)

p<0.001

Social Ties
6
7
8
9

colleague
connection in
%
co-author
connection in
%
any
connection in
%
minDist

10.74

3.69

17.07

p=0.005

p=0.284

p=0.002

4.96

4.42

0.00

p=0.806

p=0.338

p=0.392

14.05

7.37

17.07

p=0.029

p=0.619

p=0.065

3.98

4.76

3.93

p<0.001

p=0.415

p<0.001

Table 2.1:

Quality proxies and social tie measures by journal.

Notes. Mean values and number of observations. For rows 1, 2, 3, 4, 5, and 9, the three right columns show the
exact p-values for two-sided Mann-Whitney tests. For rows 6, 7, and 8, they show p-values for two-sided exact
Fisher tests. For the calculation of citations per year we only include papers that were published before 2017.

2.3.2 How do quality proxies and social ties differ between the US and Europe?
In Table 2.2, we look only at laboratory experiments conducted in the US or Europe. Slightly
more than 82% of the laboratory experiments in our dataset were conducted in these two
regions.
With respect to the total number of participants or the number of participants per treatment,
there appear to be systematic differences between experiments conducted in both regions.
Except for the JEEA, experiments conducted in Europe involve a significantly larger total
number of participants. For all journals, European experiments have a significantly larger
number of participants per treatment. With regard to the number of treatments and the strength
of incentives, there are no significant differences between North-American and European
experiments.
For the AER and EE we observe that laboratory experiments conducted in Europe receive
significantly more citations per year compared to laboratory experiments conducted in the US.
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For colleague and co-author connections, we do not find significant differences between the US
and Europe. However, we observe that for AER and EE papers the social tie measure minDist
has significantly lower values for experiments conducted in the US.
Row #

AER (N=105)

EE (N=324)

JEEA (N=38)

Ex ante quality proxies
1

# participants

2

# treatments

3

# part. per
treatment

4

strength of
incentives

US
Europe
234.09
380.56
(N=65)
(N=34)
p=0.002
4.61
5.00
(N=69)
(N=35)
p=0.674
55.24
113.70
(N=64)
(N=34)
p<0.001
0.35
0.45
(N=37)
(N=28)
p=0.050

US
Europe
167.97
205.60
(N=154)
(N=167)
p=0.010
3.86
3.81
(N=155)
(N=166)
p=0.550
49.68
59.90
(N=153)
(N=166)
p=0.007
0.30
0.33
(N=108)
(N=130)
p=0.082

US
Europe
243.57
295.83
(N=14)
(N=23)
p=0.957
5.00
4.48
(N=12)
(N=21)
p=0.844
37.90
73.53
(N=11)
(N=21)
p=0.012
0.36
0.31
(N=7)
(N=18)
p=0.745

Ex post quality proxy
5

citations per
year

30.83
44.85
(N=69)
(N=33)
p=0.047

5.47
7.62
(N=136)
(N=143)
p=0.006

20.52
21.30
(N=12)
(N=17)
p=0.711

Social Ties
6

colleague
connection in %

7

co-author
connection in %

2.90

8

any connection

17.14

15.71

5.71

3.82

p=0.211
8.57

5.77

11.43

8.92

Table 2.2:

3.75

2.50

0.00

5.39

13.33

4.31

0.00
p=1.000

p=0.280
4.31

21.74
p=0.681

p=0.166

p=0.570
minDist

13.33

p=1.000

p=0.332
9

3.59

21.74
p=0.681

5.26

4.14

3.87

p=0.003
p<0.001
p=0.176
Quality proxies and social tie measures by journal and region.

Notes. Mean values and number of observations. The rows below rows 1, 2, 3, 4, 5, and 9, show exact p-values
for two-sided Mann-Whitney tests. The rows below rows 6, 7, and 8, show p-values for two-sided exact Fisher
tests. For the calculation of citations per year we only include papers that were published before 2017.

2.3.3 Is there evidence for editorial favoritism in laboratory experimental economics?
In the previous subsection, we saw that experiments conducted in Europe receive more citations
than experiments conducted in the US. In this section, we investigate whether the differences
in citations are mainly driven by differences in ex ante quality proxies or by social ties between
authors and editors. Our ex ante proxies are scientific criteria because they are derived from
methodological considerations (see section 2.2.3). Hence, we would expect them to influence
the quality of a paper, which we proxy by the number of citations. Social ties, however, are
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non-scientific criteria, and if they have a negative effect on a paper's quality, this would
constitute evidence of quality reducing editorial favoritism.
We start by looking at the relation between the inverse hyperbolic sine (asinh)15 of citations per
year and minDist in Figure 2.1. For AER and JEEA papers, we see that there is a positive
correlation between citations per year and minDist. Thus, Figure 2.1 shows how papers by
authors at larger distances to editors receive a higher number of citations than papers written
by authors with closer connections to the editors.

Figure 2.1: Scatterplots of minDist and asinh(citations per year) by journal.

Figure 2.1 is based on raw data, that is, we do not control for differences in ex ante quality
characteristics and other factors, which might affect the number of citations a paper receives.
Following Brogaard et al. (2014), Medoff (2003), and Laband and Piette (1994a) we estimate
the following regression model:
asinh(𝐶𝑖 ) = 𝛽0 + 𝛽1 𝐴𝐸𝑅𝑖 + 𝛽2 𝐽𝐸𝐸𝐴𝑖 + 𝛽3 𝑆𝑇𝑖 + 𝛽4 (𝑆𝑇𝑖 ∗ 𝐴𝐸𝑅𝑖 ) + 𝛽5 (𝑆𝑇𝑖 ∗ 𝐽𝐸𝐸𝐴𝑖 ) +
𝛽6 𝑎𝑔𝑒𝑖 + 𝛾𝐸𝑖 + 𝛿𝑃𝑖 + 𝜃𝐴𝑖 + 𝑢𝑖

(1)

The dependent variable asinh(𝐶𝑖 ) is the inverse hyperbolic sine of the total number of citations
a paper has received by mid-November, 2020. To ensure that each paper had sufficient time to
receive citations, we only include papers that were published before 2017.
Our measure of social ties is 𝑆𝑇𝑖 . Dependent on the regression model it indicates either the
relative share of US-affiliated authors, minDist, a colleague connection, a co-author connection
or a combination of colleague- and co-author connection (any-connection) for paper 𝑖. Because

15

In the following, we use the asinh transformation to account for 0 citations. This practice is in line with previous
studies Card and DellaVigna (2020), Card et al. (2020), and Hengel and Moon (2020).
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the effect of social ties could differ between journals, we include interaction terms for the
respective social tie measure and indicator variables for journals.
We control for each paper's age, as well as for several other characteristics that might affect the
number of citations. 𝐸𝑖 is a vector containing the ex ante quality proxies of the experiments
reported in paper 𝑖. By including indicator variables for journals, we control for journal fixed
effects. The vector 𝑃𝑖 contains controls for number of (EE-equivalent) pages, number of
references, and the JEL-classification. 𝐴𝑖 is a vector containing author related controls for
gender (share of female authors), reputation (average of citations received in the five years prior
publication), and number of authors.
Table 2.3 shows estimation results for different OLS regression models with standard errors
clustered by journal (for full results see Appendix Tables 2.5 and 2.6). In Panel A, we examine
the influence of the share of US authors (models 1 to 3) and colleague connections (models 4
to 6). The results show that, for all three journals, the share of US authors has a negative effect
on the number of citations. In models 1 and 2, this effect is even stronger for AER and JEEA
papers. For EE papers, the results of models 4 to 6 indicate that colleague connections have a
significant positive effect on citations. In contrast, for AER and JEEA papers we observe
significantly negative effects of colleague connections.
In the lower half of Table 2.3 (Panel B), we examine the effect of the minimum co-authorship
distance (minDist) and a direct authorship or co-authorship (co-author connection, minDist < 2)
on the number of citations. We observe significant positive effects for the interaction terms of
minDist with AER or JEEA. This implies that papers by authors at longer distances receive
significantly more citations than papers by authors with closer connections to the editors. For
the AER, this effect is also apparent when we consider direct co-author connections. AER
papers written by the editors themselves or by their co-authors have a significantly lower
number of citations. When we use the raw number of citations as dependent variable (see
Appendix Table 2.11), the results show that a one point increase in minDist for AER papers is
associated with an increase between 116 and 133 citations.
The variable colleague connection is significantly positive in all three models in Panel A. The
variable co-author connection is also significantly positive in model 4 of panel B. This could
imply that EE editors use their professional connections to identify high quality papers for their
journal.
27

Chapter 2. Editorial favoritism in the field of laboratory experimental economics
Among the ex ante quality proxies, only the number of treatments and the strength of incentives
have significant positive effects on citations in several models (see Appendix Tables 2.5
to 2.12).
Panel A
social ties: share of US authors and colleague-connected papers
dependent variable: asinh(GS citations)
(1)
(2)
(3)
(4)
(5)
share US authors
-0.16***
-0.12***
-0.13***
(0.01)
(0.01)
(0.01)
share US auth. * AER
-0.41***
-0.27**
-0.11
(0.00)
(0.04)
(0.12)
share US auth. * JEEA
-0.14***
-0.33**
0.04
(0.00)
(0.03)
(0.22)
colleague con.
0.40***
0.36***
(0.00)
(0.01)
colleague con. * AER
-0.64***
-0.51***
(0.01)
(0.02)
colleague con. * JEEA
-0.69***
-0.63***
(0.01)
(0.04)
E
No
Yes
Yes
No
Yes
P
No
No
Yes
No
No
A
No
No
Yes
No
No
N
329
327
318
329
327
Adjusted R2
0.41
0.41
0.49
0.40
0.41
Panel B
social ties: minDist and coauthor-connected papers
dependent variable: asinh(GS citations)
(1)
(2)
(3)
(4)
(5)
minDist
-0.01***
-0.01
-0.01
(0.00)
(0.00)
(0.00)
***
***
minDist * AER
0.33
0.33
0.22*
(0.00)
(0.01)
(0.05)
minDist * JEEA
0.14***
0.15***
0.24***
(0.00)
(0.01)
(0.02)
co-author connection
0.06***
-0.01
(0.01)
(0.03)
co-aut. con. * AER
-0.86***
-0.92***
(0.01)
(0.06)
co-aut. con. * JEEA
n.a.
n.a.
E
P
A
N
Adjusted R2

No
No
No
321
0.41
Table 2.3:

Yes
Yes
No
No
Yes
No
No
Yes
No
319
310
321
0.42
0.49
0.40
Impact of social ties on ex post paper quality.

Yes
No
No
319
0.41

(6)

0.14**
(0.03)
-0.25
(0.14)
-1.06***
(0.08)
Yes
Yes
Yes
318
0.49

(6)

0.14
(0.05)
-0.87**
(0.20)
n.a.
Yes
Yes
Yes
310
0.48

Notes. OLS regressions with standard errors clustered by journal in parentheses: * p < 0.10, ** p < 0.05,
*** p < 0.01. Each regression model includes controls for journal and years since publication.

At least for the share of US authors, the results of Table 2.3 may at least partially be driven by
network effects. In 2018, more than half (57.84%) of all experimental economists on the RePEc
28

Chapter 2. Editorial favoritism in the field of laboratory experimental economics
list (N = 1831) of authors in experimental economics had a European affiliation, followed by
economists with an affiliation in North America (30.20%), Asia (5.90%), Australia or New
Zealand (3.82%), South America (1.86%), and Africa (0.38%). In the following, we therefore
examine whether our results change when we consider solely US papers.
Table 2.4 shows the results for regressions exclusively including papers with experiments
conducted in the US and where the share of US affiliated authors is at least 0.5 (for full results
see Appendix Table 2.7). In models 1 and 2, the variable minDist again has a significant positive
effect on the number of citations for AER and JEEA papers. Due to the small number of
observations, we combined the variables colleague connection and co-author connection into
the variable any connection. In models 4 and 5, we observe that AER papers by authors with
connections to the editors receive significantly fewer citations.
US papers
social ties: minDist (models 1-3); any connection (colleague connection or co-author connection)
dependent variable: asinh(GS citations)
(1)
(2)
(3)
(4)
(5)
*
minDist
-0.01
-0.00
-0.03
(0.00)
(0.02)
(0.01)
minDist * AER
0.21***
0.25**
0.20
(0.00)
(0.05)
(0.11)
minDist * JEEA
0.84***
0.63*
0.11
(0.02)
(0.22)
(0.04)
any-connection
0.22**
0.10*
(0.03)
(0.02)
any-connection * AER
-0.45***
-0.23*
(0.04)
(0.06)
any-connection * JEEA
n.a.
n.a.
E
P
A
N
Adjusted R2
Table 2.4:

No
Yes
Yes
No
Yes
No
No
Yes
No
No
No
No
Yes
No
No
113
112
111
116
115
0.34
0.36
0.42
0.36
0.37
Impact of social ties on ex post paper quality (only US papers).

(6)

0.07
(0.09)
-0.03
(0.11)
n.a.
Yes
Yes
Yes
114
0.44

Notes. OLS regressions with standard errors clustered by journal in parentheses: * p < 0.10, ** p < 0.05, *** p <
0.01. Each regression model includes controls for journal and years since publication.

Regarding the ex ante quality proxies (suppressed in Tables 2.3 and 2.4), positive signs are
observed for the number of treatments and the strength of incentives. These effects, however,
are not always significant. We find no effect for the share of female authors. Our results from
Tables 2.3 and 2.4 are largely robust when we use citations from Web of Science (WoS) as the
dependent variable (see Appendix Tables 2.8 and 2.9) or when we use alternative specifications
of the dependent variable (see Appendix Tables 2.10, 2.11, and 2.12).
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2.4 Discussion and conclusion
In this paper we use a novel data set containing data on all laboratory experiments published in
the AER, EE and the JEEA from 1998 to 2018. We identify and compare several objectively
measurable quality proxies between journals and between the US and Europe and test for
editorial favoritism. Our study adds several aspects to the existing literature on editorial
favoritism.
First, focusing on one particular field allows us to look not only at citations as an ex post quality
proxy, but also to analyze how various ex ante quality proxies which are available only for
laboratory experiments (total number of participants, participants per treatment, number of
treatments, strength of incentives) differ between journals and regions (which may follow
different methodological traditions). Second, we conduct an empirical analysis on the role of
the above-mentioned quality characteristics and social ties between authors and editors. In this
context we introduce minDist, a new measure for social ties which is based on the co-authorship
distance between authors and editors. In contrast to existing binary measures of social ties,
minDist is more fine-grained since it allows to capture indirect co-author connections between
editors and authors. In our calculation of minDist we also considered significantly more journals
than previous studies used to identify co-author connections. Thus, the use of minDist allows
us to investigate the effects of (co-author based) social ties also cases like the JEEA where no
direct co-author connections exist between editors and authors (see Table 2.3). Nevertheless,
minDist also has limitations. For one, it is not straightforward how to interpret large minDist
values: is the co-author of your co-author’s co-author’s co-author still someone you would
favor? For the other, we considered all co-authorship connections in the calculation of minDist
and did not impose any restriction on the time span. As a result, several minDist values may be
based on co-authorship connections that lie relatively far in the past. However, a restriction of
the time span would require a definition of when a connection should be classified as expired.
Since such a definition would necessarily be arbitrary, we did not impose a restriction.
Our results show that various ex ante quality proxies are higher for AER and JEEA papers than
for EE papers. This also reflects the higher number of citations per year that papers published
in the former two journals received. Comparing experiments conducted in the US and Europe,
there are no differences regarding the number of treatments and no or only small differences
regarding the strength of incentives. However, European experiments published in the AER and
EE rely on a significantly larger total number of participants and in all three journals on a
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significantly larger number of participants per treatment. This difference is most pronounced
for the AER where, on average, experiments conducted in the US have 55 participants per
treatment while experiments conducted in Europe have 113 participants per treatment.
The differences in the total number of participants and participants per treatment could reflect
different methodological standards. However, they could also indicate substantial barriers to
entry for European economists, especially for the AER, where US-dominance is more
pronounced in the composition of the editorial board. Our results for the total number of
participants and the strength of incentives imply that experimental economists from Europe pay
a higher price for publishing their papers, compared to experimental economists from the US.
However, our data cannot answer if this is due to barriers of entry or due to economists in
Europe having easier access to research funding compared to their colleagues in the US16.
Different measures of social ties show that there are closer social ties between authors and
editors for AER and JEEA papers than there are for EE papers. A potential explanation for this
result is that the number of EE editors during the respective period was significantly smaller
than the number of editors in the other two journals.
Our investigation of editorial favoritism shows that the share of US authors in the top general
interest journals AER and JEEA has a significant negative effect on the number of citations a
paper received. For AER and JEEA papers, several measures of social ties indicate that papers
by authors with social ties or closer connections to the editors are of lower quality than papers
without these social ties.
These differences can be interpreted as indirect evidence of discrimination, indicating that a
paper from an author with social ties is accepted for publication despite a higher-quality paper
from an author without social ties being available. Of course, this only holds true if high-quality
papers by authors without social ties to the editorial board were submitted and rejected.

16

We thank Gary Charness for drawing our attention to this aspect. Unfortunately, there are no data on the amount
of research funding for experimental economists in different regions. However, we consider it unlikely that
there is a causal relationship between the availability of research funding and the average total number of
participants. Even if research funds were more readily available in Europe, they could be used, for example,
to conduct more (single) projects.
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However, given the high rejection rates of the AER and the JEEA, we think that this is quite
plausible17.
Note, however, that our results do not imply that editors consciously discriminate against
authors from outside the US or against authors at longer co-authorship distances to themselves.
Rather, it is possible that editors systematically fail to predict the number of citations a paper
will receive in the years following its publication (i.e., editors might wrongly predict that papers
authored by US-based and/or connected authors receive more citations than they actually do).
Nonetheless, if citations can be taken as a proxy for quality, this will slow down scientific
progress, and editors will fail to maximize their journal's impact factor.
Except for the share of US authors, we find no negative or significantly positive effects of social
ties for EE papers. This might be explained by the fact that EE is a field journal. EE editors
usually have an in-depth expertise in experimental economics and may thus be particularly well
qualified to identify high quality experimental papers. Editors of the AER and the JEEA do not
necessarily have expertise in experimental economics. While experimental papers are certainly
reviewed by referees with an expertise in experimental economics also in these general interest
journals, review processes are only initiated if the papers have not been desk-rejected
immediately. In order to avoid that potentially promising high quality papers are mistakenly
desk-rejected, thus, editors whose expertise only partly matches the method used in a submitted
paper could intensify their efforts to obtain second opinions from colleagues who are more
competent with regard to this method.
We hope that our results raise an awareness of potential biases in the editorial process among
editorial boards and that these biases will thereby be reduced in the longer term. Journals could
facilitate further research on editorial favoritism (and discriminating editorial practices in
general) by regularly publishing not only numbers on submissions, desk-rejections, revise and
resubmit decisions, etc., but also on which countries or institutions the submissions came from.
In this context, it would also be useful to report the gender distribution of authors for
submissions. By comparing published papers with all submissions, future studies could
investigate whether authors from certain countries, from certain institutions, or of a certain
gender are over- or under-represented in the published papers. Moreover, in their selection of
17

In 2019, for example, only 6.95% of all submissions (N = 1,927) were accepted at the AER (Duflo 2020). The
JEEA received 1,252 submissions between Q4 2019 and Q3 2020 and desk-rejected 60% of these papers
(Source: Tweet by Imran Rasul on January 6, 2021).
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new editors and associate editors, editorial board members could pay explicit attention not only
to gender fairness but also to geographical diversity (Palser et al., 2021; Angus et al., 2020).
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2.5 Appendix
2.5.1 Tables

AER
JEEA
share US auth.
share US auth. * AER
share US auth. * JEEA

(1)
1.87***
(0.00)
1.18***
(0.00)
-0.16***
(0.01)
-0.41***
(0.00)
-0.14***
(0.00)

(2)
1.72***
(0.05)
1.22***
(0.03)
-0.12***
(0.01)
-0.27**
(0.04)
-0.33**
(0.03)

0.09***
(0.00)

0.09***
(0.00)
0.00
(0.00)
0.04**
(0.01)
0.57*
(0.14)

3.40***
(0.03)
329
0.41

3.01***
(0.04)
327
0.41

colleague con.
colleague con. * AER
colleague con. * JEEA
age
part. per treatment
treatments
strength of incentives
pages (EE-equivalent)
references
JEL-micro
JEL-theory
JEL-labor
JEL-econometrics
JEL-industrial
JEL-international
JEL-finance
JEL-public
JEL-health
JEL-development
JEL-other
share fem. auth.
reputation
number of auth.
Constant
N
Adjusted R2

Table 2.5:

dependent variable: asinh(GS citations)
(3)
(4)
1.71***
1.66***
(0.07)
(0.01)
0.95**
1.21***
(0.14)
(0.00)
-0.13***
(0.01)
-0.11
(0.12)
0.04
(0.22)
0.40***
(0.00)
-0.64***
(0.01)
-0.69***
(0.01)
0.10***
0.08***
(0.01)
(0.00)
0.00
(0.00)
0.04
(0.02)
0.47
(0.21)
-0.02
(0.02)
0.01
(0.01)
-0.08
(0.17)
-0.38
(0.15)
-0.14
(0.31)
-0.81**
(0.15)
-1.51**
(0.18)
-4.72***
(0.44)
-1.08***
(0.08)
0.94*
(0.29)
-1.61
(0.65)
-0.59
(0.38)
0.08
(0.40)
0.10
(0.19)
0.00
(0.00)
-0.05
(0.05)
3.05***
3.38***
(0.11)
(0.04)
318
329
0.49
0.40

(5)
1.57***
(0.02)
1.15***
(0.00)

(6)
1.63***
(0.09)
1.11***
(0.02)

0.36***
(0.01)
-0.51***
(0.02)
-0.63***
(0.04)
0.09***
(0.00)
0.00
(0.00)
0.04***
(0.00)
0.61*
(0.20)

0.14**
(0.03)
-0.25
(0.14)
-1.06***
(0.08)
0.10***
(0.01)
0.00
(0.00)
0.04
(0.02)
0.49
(0.25)
-0.02
(0.02)
0.02
(0.01)
-0.07
(0.17)
-0.40*
(0.12)
-0.11
(0.28)
-0.78**
(0.15)
-1.58***
(0.15)
-4.65***
(0.39)
-1.03***
(0.07)
0.94
(0.33)
-1.65
(0.58)
-0.46
(0.30)
0.02
(0.39)
0.08
(0.19)
0.00**
(0.00)
-0.04
(0.05)
2.98***
(0.12)
318
0.49

2.94***
(0.03)
327
0.41

Impact of social ties on paper quality (full results I).

Notes. OLS regressions with standard errors clustered by journal in parentheses: * p < 0.10, ** p < 0.05,
*** p < 0.01.
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AER
JEEA
minDist
minDist * AER
minDist * JEEA

(1)
0.28***
(0.00)
0.54***
(0.02)
-0.01***
(0.00)
0.33***
(0.00)
0.14***
(0.00)

(2)
0.16**
(0.03)
0.44**
(0.07)
-0.01
(0.00)
0.33***
(0.01)
0.15***
(0.01)

co-aut. con.
co-aut. con. * AER

dependent variable: asinh(GS citations)
(3)
(4)
0.71
1.67***
(0.29)
(0.01)
-0.12
1.10***
(0.10)
(0.00)
-0.01
(0.00)
0.22*
(0.05)
0.24***
(0.02)
0.06***
(0.01)
-0.86***
(0.01)

co-aut. con. * JEEA
age

0.08***
(0.01)

0.08**
(0.01)
0.00
(0.00)
0.04**
(0.00)
0.74
(0.32)

3.47***
(0.06)
321
0.41

3.00***
(0.03)
319
0.42

part. per treatment
treatments
strength of incentives

0.10**
(0.01)
0.00
(0.00)
0.04
(0.02)
0.54
(0.34)
-0.02
(0.02)
0.01
(0.01)
-0.08
(0.19)
-0.40
(0.17)
-0.34*
(0.11)
-0.79**
(0.17)
-1.47**
(0.15)
-5.62***
(0.25)
-1.11***
(0.03)
0.89*
(0.27)
-1.58*
(0.52)
-0.69
(0.52)
0.02
(0.33)
0.06
(0.26)
0.00**
(0.00)
-0.02
(0.01)
2.99***
(0.14)
310
0.49

pages (EE-equivalent)
references
JEL-micro
JEL-theory
JEL-labor
JEL-econometrics
JEL-industrial
JEL-international
JEL-finance
JEL-public
JEL-health
JEL-development
JEL-other
share fem. auth.
reputation
number of auth.
Constant
N
Adjusted R2

Table 2.6:

(5)
1.58***
(0.02)
1.06***
(0.01)

(6)
1.66***
(0.08)
0.91***
(0.04)

-0.01
(0.03)
-0.92***
(0.06)

0.14
(0.05)
-0.87**
(0.20)

n.a.

n.a.

n.a.

0.08***
(0.00)

0.08***
(0.01)
0.00
(0.00)
0.04***
(0.00)
0.70
(0.28)

3.40***
(0.04)
321
0.40

2.94***
(0.02)
319
0.41

0.10**
(0.01)
0.00
(0.00)
0.04
(0.02)
0.54
(0.34)
-0.02
(0.02)
0.02
(0.01)
-0.09
(0.19)
-0.42
(0.16)
-0.37*
(0.12)
-0.81**
(0.16)
-1.53***
(0.14)
-5.87***
(0.05)
-1.08***
(0.03)
0.99
(0.36)
-1.72
(0.61)
-0.62
(0.40)
0.07
(0.38)
0.00
(0.18)
0.00
(0.00)
-0.03
(0.03)
2.95***
(0.16)
310
0.48

Impact of social ties on paper quality (full results II).

Notes. OLS regressions with standard errors clustered by journal in parentheses: * p < 0.10, ** p < 0.05,
*** p < 0.01.
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(1)
0.68***
(0.01)
-2.83***
(0.08)
-0.01
(0.00)
0.21***
(0.00)
0.84***
(0.02)

AER
JEEA
minDist
minDist * AER
minDist * JEEA

(2)
0.43
(0.15)
-2.11
(0.75)
-0.00
(0.02)
0.25**
(0.05)
0.63*
(0.22)

any-connection
any-connection * AER

dependent variable: asinh(GS citations)
(3)
(4)
0.70
1.57***
(0.47)
(0.01)
0.25
0.90***
(0.42)
(0.01)
-0.03*
(0.01)
0.20
(0.11)
0.10
(0.05)
0.22**
(0.03)
-0.45***
(0.04)

any-connection * JEEA
0.04**
(0.01)

age
part. per treatment
treatments
strength of incentives

0.05**
(0.01)
0.00
(0.00)
0.07
(0.03)
1.15
(1.18)

0.06***
(0.01)
0.00
(0.00)
0.05
(0.02)
0.91
(0.73)
-0.01
(0.01)
0.01
(0.01)
-0.52
(0.40)
-0.33
(0.27)
-0.78**
(0.15)
0.58
(0.23)
-1.85***
(0.08)
n.a.

pages (EE-equivalent)
references
JEL-micro
JEL-theory
JEL-labor
JEL-econometrics
JEL-industrial
JEL-international

-1.76**
(0.38)
-0.41
(0.35)
-2.22***
(0.10)
-7.00*
(1.95)
1.18
(0.69)
0.24
(0.18)
0.00**
(0.00)
-0.11*
(0.04)
3.42***
(0.17)
111
0.41

JEL-finance
JEL-public
JEL-health
JEL-development
JEL-other
share fem. auth.
reputation
number of auth.
3.78***
(0.05)
113
0.34

Constant
N
Adjusted R2

Table 2.7:

2.85***
(0.19)
112
0.36

(5)
1.44***
(0.05)
0.80**
(0.12)

(6)
1.49***
(0.06)
0.94***
(0.06)

0.10*
(0.02)
-0.23*
(0.06)

0.07
(0.09)
-0.03
(0.11)

n.a.

n.a.

n.a.

0.04*
(0.01)

0.05**
(0.01)
0.00
(0.00)
0.06
(0.03)
0.98
(0.91)

0.07***
(0.01)
0.00
(0.00)
0.04*
(0.01)
0.88
(0.44)
-0.01
(0.00)
0.01*
(0.00)
-0.52
(0.34)
-0.34
(0.23)
-0.60
(0.37)
0.75*
(0.21)
-1.92**
(0.25)
n.a.

3.68***
(0.13)
116
0.36

2.87***
(0.15)
115
0.37

-1.67**
(0.39)
-0.52*
(0.13)
-2.26***
(0.14)
-6.95*
(2.31)
1.17
(0.80)
0.22
(0.21)
0.00
(0.00)
-0.15
(0.09)
3.24***
(0.12)
114
0.44

Impact of social ties on paper quality (full results, only US papers).

Notes. OLS regressions with standard errors clustered by journal in parentheses: * p < 0.10, ** p < 0.05,
*** p < 0.01.
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AER
JEEA
share US auth.
share US auth. * AER
share US auth. * JEEA

(1)
1.72***
(0.02)
0.92***
(0.00)
-0.15***
(0.01)
-0.39***
(0.00)
0.12***
(0.00)

(2)
1.54***
(0.11)
0.95***
(0.03)
-0.12**
(0.02)
-0.22*
(0.07)
-0.04
(0.02)

colleague con.
colleague con. * AER
colleague con. * JEEA
age

0.11***
(0.01)

0.11**
(0.01)
0.00
(0.00)
0.04*
(0.01)
0.71***
(0.07)

2.19***
(0.06)
302
0.43

1.76**
(0.19)
300
0.43

part. per treatment
treatments
strength of incentives
pages (EE-equivalent)
references
JEL-micro
JEL-theory
JEL-labor
JEL-econometrics
JEL-industrial
JEL-international
JEL-finance
JEL-public
JEL-health
JEL-development
JEL-other
share fem. auth.
reputation
number of auth.
Constant
N
Adjusted R2

Table 2.8:

dependent variable: asinh(WoS citations)
(3)
(4)
(5)
1.50***
1.52***
1.42***
(0.10)
(0.03)
(0.07)
0.79**
1.07***
1.02***
(0.11)
(0.01)
(0.01)
-0.15**
(0.02)
-0.03
(0.16)
0.22
(0.19)
0.10***
0.04***
(0.00)
(0.00)
-0.46***
-0.29**
(0.02)
(0.04)
-0.56***
-0.54***
(0.03)
(0.03)
0.11**
0.10***
0.11**
(0.02)
(0.01)
(0.01)
0.00
0.00
(0.00)
(0.00)
0.04
0.04**
(0.03)
(0.01)
0.68**
0.76**
(0.10)
(0.09)
-0.02
(0.02)
0.01
(0.00)
-0.16
(0.29)
-0.06
(0.16)
-0.28
(0.31)
-1.07**
(0.22)
-1.31**
(0.16)
-3.57**
(0.45)
-1.14*
(0.27)
1.14*
(0.27)
-1.07
(0.73)
-1.34*
(0.43)
0.30
(0.46)
-0.05
(0.28)
0.00
(0.00)
-0.06
(0.04)
1.86***
2.19***
1.71***
(0.13)
(0.09)
(0.17)
291
302
300
0.49
0.42
0.43

(6)
1.46***
(0.06)
1.05***
(0.02)

-0.10*
(0.02)
-0.03
(0.11)
-0.94**
(0.12)
0.11**
(0.02)
0.00
(0.00)
0.04
(0.02)
0.69**
(0.14)
-0.02
(0.02)
0.01
(0.00)
-0.15
(0.29)
-0.07
(0.12)
-0.25
(0.30)
-1.04**
(0.21)
-1.44***
(0.12)
-3.57**
(0.37)
-1.10**
(0.25)
1.08*
(0.28)
-1.12
(0.63)
-1.18*
(0.31)
0.24
(0.44)
-0.08
(0.27)
0.00**
(0.00)
-0.05
(0.04)
1.82***
(0.10)
291
0.49

Impact of social ties on paper quality (full results I, WoS citations).

Notes. OLS regressions with standard errors clustered by journal in parentheses: * p < 0.10, ** p < 0.05,
*** p < 0.01.
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(1)
0.38***
(0.01)
0.44**
(0.07)
0.01
(0.01)
0.27***
(0.01)
0.12**
(0.01)

AER
JEEA
minDist
minDist * AER
minDist * JEEA

(2)
0.23***
(0.01)
0.31*
(0.07)
0.01*
(0.00)
0.29***
(0.02)
0.15***
(0.01)

co-aut. con.
co-aut. con. * AER

dependent variable: asinh(WoS citations)
(3)
(4)
(5)
0.73
1.53***
1.44***
(0.31)
(0.04)
(0.07)
-0.04
0.92***
0.88***
(0.27)
(0.00)
(0.02)
0.02
(0.01)
0.18
(0.07)
0.20*
(0.06)
-0.05**
-0.13**
(0.01)
(0.02)
-0.87***
-0.94***
(0.02)
(0.07)

co-aut. con. * JEEA
age

0.10**
(0.01)

0.10**
(0.02)
0.00
(0.00)
0.04*
(0.01)
0.88**
(0.19)

2.17***
(0.15)
295
0.43

1.66**
(0.21)
293
0.44

part. per treatment
treatments
strength of incentives

0.11**
(0.02)
0.00
(0.00)
0.04
(0.02)
0.74*
(0.24)
-0.02
(0.02)
0.01
(0.01)
-0.15
(0.31)
-0.05
(0.18)
-0.53
(0.21)
-1.08**
(0.25)
-1.24**
(0.19)
-4.33***
(0.37)
-1.20**
(0.14)
1.05**
(0.23)
-1.01
(0.62)
-1.50
(0.59)
0.23
(0.41)
-0.09
(0.34)
0.00**
(0.00)
-0.01
(0.01)
1.65***
(0.13)
284
0.49

pages (EE-equivalent)
references
JEL-micro
JEL-theory
JEL-labor
JEL-econometrics
JEL-industrial
JEL-international
JEL-finance
JEL-public
JEL-health
JEL-development
JEL-other
share fem. auth.
reputation
number of auth.
Constant
N
Adjusted R2

Table 2.9:

(6)
1.50***
(0.05)
0.80***
(0.04)

-0.04
(0.06)
-0.85*
(0.21)

n.a.

n.a.

n.a.

0.10**
(0.01)

0.10**
(0.02)
0.00
(0.00)
0.04**
(0.01)
0.86**
(0.17)

2.20***
(0.10)
295
0.42

1.70***
(0.17)
293
0.43

0.11**
(0.02)
0.00
(0.00)
0.04
(0.02)
0.76*
(0.25)
-0.02
(0.02)
0.01
(0.01)
-0.17
(0.32)
-0.07
(0.17)
-0.54
(0.22)
-1.07**
(0.23)
-1.34**
(0.15)
-4.38***
(0.09)
-1.17**
(0.20)
1.14*
(0.33)
-1.18
(0.67)
-1.40*
(0.48)
0.26
(0.46)
-0.15
(0.24)
0.00
(0.00)
-0.03
(0.03)
1.77***
(0.15)
284
0.49

Impact of social ties on paper quality (full results II, WoS citations).

Notes. OLS regressions with standard errors clustered by journal in parentheses: * p < 0.10, ** p < 0.05,
*** p < 0.01.
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AER
JEEA
share US auth.
share US auth. * AER
share US auth. * JEEA

(1)
431.43***
(16.27)
134.95**
(14.63)
-26.83
(22.53)
-265.66***
(1.49)
-98.51***
(2.16)

(2)
447.15***
(7.73)
151.80**
(16.16)
-25.55
(24.79)
-275.78***
(13.51)
-134.18***
(4.12)

colleague con.
colleague con. * AER
colleague con. * JEEA
age

13.41
(10.65)

12.95
(10.14)
-0.33
(0.23)
3.95
(4.32)
10.23
(16.96)

-62.03
(98.54)
329
0.19

-58.84
(73.48)
327
0.19

part. per treatment
treatments
strength of incentives
pages (EE-equivalent)
references
JEL-micro
JEL-theory
JEL-labor
JEL-econometrics
JEL-industrial
JEL-international
JEL-finance
JEL-public
JEL-health
JEL-development
JEL-other
share fem. auth.
reputation
number of auth.
Constant
N
Adjusted R2

dependent variable: raw GS citations
(3)
(4)
452.34***
297.12***
(40.97)
(16.78)
157.59**
114.30***
(17.90)
(5.05)
-35.04
(39.29)
-212.96
(90.62)
-104.53
(50.83)
3.56
(1.40)
-181.90***
(16.85)
-69.23
(29.94)
10.60
11.90
(3.95)
(9.03)
-0.20
(0.12)
0.98
(10.12)
20.88
(50.36)
0.01
(3.42)
-0.23
(2.47)
30.86
(12.11)
-92.31
(76.75)
-91.23
(75.11)
14.59
(42.27)
-68.60*
(19.54)
-16.77
(64.63)
-99.28
(73.51)
735.21
(741.66)
-309.64
(206.72)
-57.48
(69.63)
157.19
(179.89)
33.79
(47.41)
0.01
(0.03)
-23.37
(36.54)
-8.91
-56.84
(63.51)
(90.57)
318
329
0.29
0.16

(5)
298.45***
(16.92)
106.25***
(5.09)

(6)
328.85***
(10.47)
112.84**
(12.05)

-1.05
(0.73)
-179.31***
(15.81)
-47.13
(34.38)
12.05
(8.79)
-0.13
(0.15)
6.56**
(1.17)
49.06
(60.57)

-10.02
(5.89)
-124.36
(58.75)
-57.08
(77.48)
10.34*
(2.91)
0.01
(0.09)
3.61
(7.20)
47.62
(84.42)
-0.30
(3.30)
0.09
(2.29)
22.79
(12.90)
-130.72
(100.24)
-64.38
(52.85)
7.99
(42.76)
-77.44**
(10.52)
28.38
(91.64)
-92.10
(72.12)
771.16
(786.38)
-326.86
(199.39)
-62.05**
(11.14)
136.95
(182.67)
20.85
(35.27)
0.03
(0.05)
-18.36
(32.45)
-58.42
(32.99)
318
0.27

-92.20
(102.05)
327
0.16

Table 2.10: Impact of social ties on paper quality (full results I, raw citations).
Notes. OLS regressions with standard errors clustered by journal in parentheses: * p < 0.10, ** p < 0.05,
*** p < 0.01.
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(1)
-270.64***
(0.20)
21.05
(28.85)
-1.02***
(0.02)
133.46***
(3.19)
18.41*
(4.82)

AER
JEEA
minDist
minDist * AER
minDist * JEEA

(2)
-277.34***
(14.68)
31.47
(37.53)
-0.12
(0.72)
135.24***
(0.95)
16.02
(6.71)

co-aut. con.
co-aut. con. * AER

dependent variable: raw GS citations
(3)
(4)
-178.93**
288.71***
(26.32)
(16.07)
65.05
95.95**
(112.13)
(10.22)
-7.10
(7.07)
116.06***
(7.29)
5.63
(24.75)
-16.93
(12.39)
-223.25**
(22.84)

co-aut. con. * JEEA
age

10.61
(7.20)

10.47
(6.70)
-0.17
(0.18)
5.45*
(1.76)
101.21
(112.28)

-38.80
(72.40)
321
0.20

-86.09
(97.76)
319
0.20

part. per treatment
treatments
strength of incentives

9.06**
(1.41)
-0.04
(0.12)
2.62
(7.95)
94.44
(126.63)
0.79
(4.35)
-0.75
(3.24)
26.65
(9.80)
-105.00
(79.17)
-52.51*
(16.91)
25.03
(54.86)
-57.23**
(9.85)
158.10
(241.35)
-105.96
(91.85)
775.92
(784.87)
-303.28
(172.04)
-109.35
(48.25)
137.83
(178.97)
38.55
(53.91)
0.02
(0.04)
-14.17
(25.04)
-33.26
(50.40)
310
0.29

pages (EE-equivalent)
references
JEL-micro
JEL-theory
JEL-labor
JEL-econometrics
JEL-industrial
JEL-international
JEL-finance
JEL-public
JEL-health
JEL-development
JEL-other
share fem. auth.
reputation
number of auth.
Constant
N
Adjusted R2

(5)
288.58***
(18.20)
93.71***
(8.97)

(6)
321.48***
(9.32)
101.27*
(23.56)

-30.90
(18.98)
-233.66***
(9.67)

39.05
(44.79)
-266.74***
(21.54)

n.a.

n.a.

n.a.

11.34
(8.12)

11.42
(7.79)
-0.13
(0.14)
6.92**
(1.55)
79.75
(91.69)

-50.52
(80.96)
321
0.15

-95.76
(103.87)
319
0.15

9.61**
(1.89)
0.00
(0.11)
2.86
(7.83)
81.38
(114.76)
0.38
(3.83)
-0.04
(2.44)
16.72
(15.75)
-118.40
(89.20)
-74.98
(28.71)
11.01
(44.34)
-64.83**
(12.06)
43.78
(125.47)
-88.83
(65.15)
802.50
(803.92)
-357.24
(199.79)
-91.50**
(18.40)
154.11
(190.73)
15.20
(32.48)
0.02
(0.04)
-18.11
(31.08)
-70.31
(29.70)
310
0.27

Table 2.11: Impact of social ties on paper quality (full results II, raw citations).
Notes. OLS regressions with standard errors clustered by journal in parentheses: * p < 0.10, ** p < 0.05,
*** p < 0.01.
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AER
JEEA
minDist
minDist * AER
minDist * JEEA

(1)
11.02**
(1.29)
-246.62***
(10.71)
-1.53**
(0.36)
43.08***
(0.04)
63.10***
(2.60)

(2)
-50.43
(57.72)
-129.66
(167.88)
0.49
(3.58)
55.87*
(13.00)
25.22
(51.03)

any-connection
any-connection * AER

dependent variable: raw GS citations
(3)
(4)
-62.76
205.71***
(110.95)
(4.01)
-190.77
41.88***
(104.68)
(3.61)
-5.33
(3.24)
58.35*
(14.88)
46.41
(18.82)
22.71
(9.73)
-98.75**
(12.13)

any-connection * JEEA
2.94*
(0.69)

age
part. per treatment
treatments
strength of incentives

3.72**
(0.63)
0.27
(0.26)
15.30
(11.83)
230.44
(291.40)

5.36
(1.94)
0.44
(0.16)
16.27
(16.36)
239.56
(297.02)
0.77
(2.98)
0.43
(0.99)
-17.35
(21.58)
-20.22
(17.18)
-70.49
(75.42)
17.90
(28.57)
-116.63
(55.47)
n.a.

pages (EE-equivalent)
references
JEL-micro
JEL-theory
JEL-labor
JEL-econometrics
JEL-industrial
JEL-international
JEL-finance

-157.40
(265.27)
-34.85
(18.16)
-383.77
(158.62)
-449.65**
(65.82)
197.88
(101.00)
108.40
(92.09)
-0.06
(0.09)
-11.85
(18.72)
-129.46
(158.09)
111
0.25

JEL-public
JEL-health
JEL-development
JEL-other
share fem. auth.
reputation
number of auth.
Constant
N
Adjusted R2

27.21**
(6.07)
113
0.20

-129.08
(128.03)
112
0.23

(5)
188.12***
(15.39)
6.46
(32.79)

(6)
177.86
(75.12)
30.98*
(9.32)

-3.12
(13.66)
-67.08**
(12.93)

2.30
(14.24)
-40.87
(39.00)

n.a.

n.a.

n.a.

4.91
(3.34)

5.98
(2.98)
0.40*
(0.11)
14.92
(10.12)
174.77
(203.53)

8.09
(6.12)
0.51
(0.24)
14.00
(12.33)
194.69
(180.59)
0.59
(2.51)
1.57**
(0.24)
-1.61
(42.80)
-40.35*
(11.58)
-84.30
(120.14)
32.08
(42.41)
-148.48
(92.63)
n.a.

-3.25
(37.55)
116
0.22

-138.73
(124.25)
115
0.24

-204.02
(260.58)
-65.30
(48.98)
-395.10
(175.15)
-355.63**
(63.15)
163.93
(86.28)
80.51
(73.85)
-0.06
(0.09)
-22.63
(39.43)
-158.29
(140.65)
114
0.26

Table 2.12: Impact of social ties on paper quality (full results, only US papers, raw citations).
Notes. OLS regressions with standard errors clustered by journal in parentheses: * p < 0.10, ** p < 0.05,
*** p < 0.01.
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2.5.2 List with all papers included in the data set
American Economic Review
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

Friedman, D. (1998), Monty Hall's three doors: Construction and deconstruction of
a choice anomaly. American Economic Review, 88(4), 933-946.
Ho, T. H., Camerer, C., & Weigelt, K. (1998). Iterated dominance and iterated best
response in experimental" p-beauty contests". American Economic Review, 88(4),
947-969.
Durham, Y., Hirshleifer, J., & Smith, V. L. (1998). Do the rich get richer and the
poor poorer? Experimental tests of a model of power. American Economic Review,
88(4), 970-983.
Rich, C. S., & Friedman, D. (1998). The matching market institution: A laboratory
investigation. American Economic Review, 88(5), 1311-1322.
Blume, A., DeJong, D. V., Kim, Y. G., & Sprinkle, G. B. (1998). Experimental
evidence on the evolution of meaning of messages in sender-receiver games.
American Economic Review, 88(5), 1323-1340.
Corns, A., & Schotter, A. (1999). Can affirmative action be cost effective? An
experimental examination of price-preference auctions. American Economic Review,
89(1), 291-305.
Camerer, C., & Lovallo, D. (1999). Overconfidence and excess entry: An
experimental approach. American Economic Review, 89(1), 306-318.
Cummings, R. G., & Taylor, L. O. (1999). Unbiased value estimates for
environmental goods: a cheap talk design for the contingent valuation method.
American Economic Review, 89(3), 649-665.
Capra, C. M., Goeree, J. K., Gomez, R., & Holt, C. A. (1999). Anomalous behavior
in a traveler's dilemma?. American Economic Review, 89(3), 678-690.
Duffy, J., & Ochs, J. (1999). Emergence of money as a medium of exchange: An
experimental study. American Economic Review, 89(4), 847-877.
Falkinger, J., Fehr, E., Gächter, S., & Winter-Ember, R. (2000). A simple mechanism
for the efficient provision of public goods: Experimental evidence. American
Economic Review, 90(1), 247-264.
Fehr, E., & Gachter, S. (2000). Cooperation and punishment in public goods
experiments. American Economic Review, 90(4), 980-994.
James, D., & Isaac, R. M. (2000). Asset markets: How they are affected by
tournament incentives for individuals. American Economic Review, 90(4), 995-1004.
Konow, J. (2000). Fair shares: Accountability and cognitive dissonance in allocation
decisions. American economic review, 90(4), 1072-1091.
Fehr, E., & Tyran, J. R. (2001). Does money illusion matter?. American Economic
Review, 91(5), 1239-1262.
Goeree, J. K., & Holt, C. A. (2001). Ten little treasures of game theory and ten
intuitive contradictions. American Economic Review, 91(5), 1402-1422.
Deck, C. A. (2001). A test of game-theoretic and behavioral models of play in
exchange and insurance environments. American Economic Review, 91(5), 15461555.
Goeree, K., & Offerman, T. (2002). Efficiency in auctions with private and common
values: An experimental study. American Economic Review, 92(3), 625-643.
Houser, D., & Kurzban, R. (2002). Revisiting kindness and confusion in public goods
experiments. American Economic Review, 92(4), 1062-1069.
Cherry, T. L., Frykblom, P., & Shogren, J. F. (2002). Hardnose the dictator. American
Economic Review, 92(4), 1218-1221.
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21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

Holt, C. A., & Laury, S. K. (2002). Risk aversion and incentive effects. American
economic review, 92(5), 1644-1655.
Chen, Y., & Snmez, T. (2002). Improving efficiency of on-campus housing: An
experimental study. American Economic Review, 92(5), 1669-1686.
Masclet, D., Noussair, C., Tucker, S., & Villeval, M. C. (2003). Monetary and
nonmonetary punishment in the voluntary contributions mechanism. American
Economic Review, 93(1), 366-380.
Andreoni, J., Castillo, M., & Petrie, R. (2003). What do bargainers' preferences look
like? Experiments with a convex ultimatum game. American Economic Review,
93(3), 672-685.
Andreoni, J., Harbaugh, W., & Vesterlund, L. (2003). The carrot or the stick:
Rewards, punishments, and cooperation. American Economic Review, 93(3), 893902.
Phillips, O. R., Menkhaus, D. J., & Coatney, K. T. (2003). Collusive practices in
repeated English auctions: Experimental evidence on bidding rings. American
Economic Review, 93(3), 965-979.
Çelen, B., & Kariv, S. (2004). Distinguishing informational cascades from herd
behavior in the laboratory. American Economic Review, 94(3), 484-498.
List, J. A., Berrens, R. P., Bohara, A. K., & Kerkvliet, J. (2004). Examining the role
of social isolation on stated preferences. American Economic Review, 94(3), 741752.
Engelmann, D., & Strobel, M. (2004). Inequality aversion, efficiency, and maximin
preferences in simple distribution experiments. American economic review, 94(4),
857-869.
Chen, Y., & Gazzale, R. (2004). When does learning in games generate convergence
to Nash equilibria? The role of supermodularity in an experimental setting. American
Economic Review, 94(5), 1505-1535.
Gneezy, U. (2005). Deception: The role of consequences. American Economic
Review, 95(1), 384-394.
Cooper, D. J., & Kagel, J. H. (2005). Are two heads better than one? Team versus
individual play in signaling games. American Economic Review, 95(3), 477-509.
Duffy, J., & Fisher, E. O. N. (2005). Sunspots in the Laboratory. American Economic
Review, 95(3), 510-529.
Plott, C. R., & Zeiler, K. (2005). The willingness to pay-willingness to accept gap,
the" endowment effect," subject misconceptions, and experimental procedures for
eliciting valuations. American Economic Review, 95(3), 530-545.
Holt, C. A., & Laury, S. K. (2005). Risk aversion and incentive effects: New data
without order effects. American Economic Review, 95(3), 902-912.
Charness, G., & Levin, D. (2005). When optimal choices feel wrong: A laboratory
study of Bayesian updating, complexity, and affect. American Economic Review,
95(4), 1300-1309.
Cipriani, M., & Guarino, A. (2005). Herd behavior in a laboratory financial market.
American Economic Review, 95(5), 1427-1443.
Bó, P. D. (2005). Cooperation under the shadow of the future: experimental evidence
from infinitely repeated games. American economic review, 95(5), 1591-1604.
Dufwenberg, M., Lindqvist, T., & Moore, E. (2005). Bubbles and experience: An
experiment. American Economic Review, 95(5), 1731-1737.
Weber, R. A. (2006). Managing growth to achieve efficient coordination in large
groups. American Economic Review, 96(1), 114-126.
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41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.

Mobius, M. M., & Rosenblat, T. S. (2006). Why beauty matters. American Economic
Review, 96(1), 222-235.
Brandts, J., & Cooper, D. J. (2006). A change would do you good.... An experimental
study on how to overcome coordination failure in organizations. American Economic
Review, 96(3), 669-693.
Bereby-Meyer, Y., & Roth, A. E. (2006). The speed of learning in noisy games:
Partial reinforcement and the sustainability of cooperation. American Economic
Review, 96(4), 1029-1042.
Gabaix, X., Laibson, D., Moloche, G., & Weinberg, S. (2006). Costly information
acquisition: Experimental analysis of a boundedly rational model. American
Economic Review, 96(4), 1043-1068.
Falk, A., & Kosfeld, M. (2006). The hidden costs of control. American Economic
Review, 96(5), 1611-1630.
Butler, D. J., & Loomes, G. C. (2007). Imprecision as an account of the preference
reversal phenomenon. American Economic Review, 97(1), 277-297.
Cappelen, A. W., Hole, A. D., Sørensen, E. Ø., & Tungodden, B. (2007). The
pluralism of fairness ideals: An experimental approach. American Economic Review,
97(3), 818-827.
Casari, M., Ham, J. C., & Kagel, J. H. (2007). Selection bias, demographic effects,
and ability effects in common value auction experiments. American Economic
Review, 97(4), 1278-1304.
Filiz-Ozbay, E., & Ozbay, E. Y. (2007). Auctions with anticipated regret: Theory and
experiment. American Economic Review, 97(4), 1407-1418.
Healy, P. J. (2007). Group reputations, stereotypes, and cooperation in a repeated
labor market. American Economic Review, 97(5), 1751-1773.
Fisman, R., Kariv, S., & Markovits, D. (2007). Individual preferences for giving.
American Economic Review, 97(5), 1858-1876.
Choi, S., Fisman, R., Gale, D., & Kariv, S. (2007). Consistency and heterogeneity of
individual behavior under uncertainty. American Economic Review, 97(5), 19211938.
Charness, G., Rigotti, L., & Rustichini, A. (2007). Individual behavior and group
membership. American Economic Review, 97(4), 1340-1352.
Haruvy, E., Lahav, Y., & Noussair, C. N. (2007). Traders' expectations in asset
markets: experimental evidence. American Economic Review, 97(5), 1901-1920.
Post, T., Van den Assem, M. J., Baltussen, G., & Thaler, R. H. (2008). Deal or no
deal? decision making under risk in a large-payoff game show. American Economic
Review, 98(1), 38-71.
Hussam, R. N., Porter, D., & Smith, V. L. (2008). Thar she blows: Can bubbles be
rekindled with experienced subjects?. American Economic Review, 98(3), 924-37.
Selten, R., & Chmura, T. (2008). Stationary concepts for experimental 2x2-games.
American Economic Review, 98(3), 938-66.
Kimbrough, E. O., Smith, V. L., & Wilson, B. J. (2008). Historical property rights,
sociality, and the emergence of impersonal exchange in long-distance trade.
American Economic Review, 98(3), 1009-39.
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Abstract: We investigate whether individuals’ self-stated privacy behavior is correlated with
their reservation price for the disclosure of personal and potentially sensitive information. Our
incentivized experiment has a unique setting: Information about choices with real implications
could be immediately disclosed to an audience of fellow first semester students. Although we
find a positive correlation between respondents’ willingness to accept (WTA) disclosure of
their private information and their stated privacy behavior for some models, this correlation
disappears when we change the specification of the privacy index. Independent of the privacy
index chosen we find that the WTA is significantly influenced by individual responses to
personal questions, as well as by different decisions to donate actual money, indicating that the
willingness to protect private information depends on the delicacy of the information at stake.
Keywords: privacy, personal data, social disapproval, WTA experiment, donation experiment
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3.1 Introduction
Privacy is a fundamental human right; but is yours for sale? This is a question that consumers,
especially of seemingly ‘free’ online services, face more and more frequently. Oftentimes,
people state that their privacy is highly important to them, but when revealing their actual
behavior, e.g., when using social networks or mobile tracking devices, private information is
disclosed without further ado. This intention-action gap between stated preferences and actual
behavior, commonly referred to as ‘privacy paradox’, has intrigued researchers from different
scientific fields since the early 2000s (see Acquisti et al. (2015) for an overview). Dealing with
the issue of privacy is generally difficult: Privacy is subjective, idiosyncratic and intertemporal;
its value varies between different people and different information, and it may change over time
(Acquisti et al., 2016). This heterogeneity might be one reason why empirical evidence on the
existence of the privacy paradox so far is mixed: Some of the literature supports its existence
(e.g., Taddicken, 2014; Acquisti and Gross, 2006; Acquisti and Grossklags, 2005;
Spiekermann et al., 2001), while others provide evidence challenging it (e.g., Blank et al., 2014;
Egelman et al., 2013; Son and Kim, 2008).
Economic experiments attempting to measure the monetary valuation of privacy do not aim to
examine the privacy paradox problem directly. In the current literature, there is no standardized
method of measuring the monetary value of privacy, and, hence, the degree of heterogeneity in
findings is quite substantial. As pointed out in Benndorf and Normann (2018) and
Tsai et al. (2011), the mixed evidence on privacy valuation can be explained by three
fundamental issues within the study setting: Incentives, saliency, and transparency. First, not
all experimental studies were conducted in incentivized settings (John et al., 2011). Secondly,
some studies emphasized the topic of privacy throughout the experiment, while others made
privacy issues less salient. Finally, whereas the uses of the data collected in some studies were
clearly mentioned and transparent (Benndorf and Normann, 2018; Plesch and Wolff, 2018), in
other studies, this information was kept ambiguous.
Another explanation for the diverse results in the privacy literature is the nature of the private
information potentially to be revealed. Some studies focus on the reservation price (or
respondents’ willingness to accept - WTA) disclosure of individual sensitive information, e.g.,
contact data (Plesch and Wolff, 2018), private address information, or Facebook data
(Benndorf and Normann, 2018), whereas other studies focus on the willingness to reveal one’s
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bad deeds (John et al., 2011).18 In the experiment presented in this paper, we elicit both
aforementioned types of information and additionally investigate whether people discriminate
between their valuations for keeping “good” and “bad” decisions private. Moreover, while some
studies correlate the desirability of a trait and the WTA for the information disclosure (see
Huberman et al., 2005), to our knowledge there are as yet no monetary incentivized studies
investigating information disclosure regarding morally afflicted actual behavior (e.g., donating
or taking to/from an organization). When asking for reservation prices for the willingness to
disclose data, from e.g., social networks or online shopping decisions, it is unclear how the
actual content of the data potentially to be revealed differs between individuals. For example,
it seems reasonable to assume that people on average would ask a higher reservation price for
the disclosure of their data if there are many photos from a beach party on their Facebook
timeline than if there are just a couple of photos from a hiking trip. Studies in which Facebook
data or online shopping decisions can be revealed undoubtedly have a high degree of relevance
to reality. However, it is difficult to control for content differences when analyzing such data.
Therefore, this paper contributes and expands the existing literature by using an experimental
design that monetarily quantifies the value that is individually assigned to the information that
can potentially be revealed.
In the present study, we examine whether the privacy paradox holds when individuals decide
about revealing potentially sensitive information about actual behavior. In addition to that, our
study considers the incentive, saliency and transparency issues raised by Benndorf and
Normann (2018). We conducted an experiment with first semester students during their
university introduction week. First, we collected information regarding the subjects’ online
privacy behavior, as well as their general attitude towards privacy concerns. Afterwards, we
collected some private information from the participants, before they were given the
opportunity to donate or take from three different organizations (henceforth DOT decisions).
By including different types of organizations, we made sure that the DOT decisions had varying
degrees of moral loading, potentially inducing image concerns in case they would be publicly
revealed in front of the audience of fellow first semester students. In the final step of the
experiment, we employed the Becker-DeGroot-Marschak mechanism (henceforth BDM;
Becker et al., 1964) to elicit both the subjects’ minimum WTA to have their private information
18

In John et al. (2011), subjects fill out surveys with questions about their sexual behavior, among other things,
and can provide their email address if they want to receive an evaluation. The study finds that a different survey
header design influences the contents of the answers and the willingness to provide one’s own email address.
These results are consistent with a study by Chavanne (2018), whose findings also suggest that the willingness
to disclose personal data is context-specific.
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revealed (henceforth WTAdetails), as well as their minimum WTA to have their DOT decisions
revealed (henceforth WTADOT).
We find that self-stated privacy behavior is positively and significantly correlated with both
WTAdetails and WTADOT when we use an additive index for privacy. We no longer observe a
significant correlation when we calculate privacy indices based on factor analysis. Hence, we
are not able to find conclusive evidence for the privacy paradox. We additionally detect that
there is no significant difference between the WTAdetails and WTADOT. As expected, we find
significant differences between DOT decisions for different organizations.
The remainder of this paper is organized as follows. Section 3.2 reviews relevant literature;
section 3.3 describes the experimental design, hypotheses and procedures; section 3.4 presents
the results and a robustness check; and section 3.5 concludes.

3.2 Related literature
Today, privacy is a more important topic than ever. Overall advances in information technology
and the widespread distribution of the internet allows companies to collect vast amounts of user
data, which in turn are combined and analyzed to derive valuable insights about markets, as
well as individual consumers preferences. In this global digital environment, where personal
data is increasingly used as kind of currency to pay for otherwise ‘free’ online services, more
and more questions are being raised regarding the monetary valuation of personal data and
privacy. As Acquisti et al. (2016) point out, both the protection and sharing of personal
information induces costs and benefits for individuals, as well as for society as a whole.
Our paper adds to the literature of the willingness to pay for privacy. Most closely related to
our setting is the experiment by Schudy and Utikal (2017). They used the BDM to evaluate the
willingness to share individuals’ private information with a varying share of other students. By
collecting information about the participants’ address and body dimensions, they found that an
increasing number of potential information receivers decreases the willingness to share one’s
personal data. The social distance between the subjects only mattered for women with regards
to their body dimensions. Whether the information to be disclosed is verified only had an effect
on men. Another closely related study is Benndorf and Normann (2018), who used the BDM to
evaluate the willingness to share individuals’ personal data with a telecommunications
company. They varied the potential information which could be transmitted to the
telecommunications company and find that individuals have a higher willingness to sell contact
data, compared to data from their Facebook account. Another finding is that a share of 10 to
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20% of subjects refuse in general to sell their data, whereas a comparable share is willing to
sell its data for a very small amount.
Various studies tried to investigate peoples’ monetary valuation of keeping personal
information private. In one of the earliest empirical contributions to this issue,
Huberman et al. (2005) conducted a series of experimental auctions. They used information
about their participants’ weight and age and asked them about the minimum amount they would
be willing to accept in order to make that information public. Their findings reveal that the
value of privacy depends on the type of information and that there is a higher valuation of the
weight information if perceived as embarrassing. While Huberman et al. (2005) used auctions,
other studies employed different techniques to elicit the valuation of privacy. These include
choice menus (Dogruel et al., 2017; Egelman et al., 2013; Beresford et al., 2012), the already
mentioned BDM (Benndorf and Normann, 2018; Schudy and Utikal, 2017), open questions
Fuller (2019) or the indication of a fixed amount of money (Benndorf and Normann, 2018;
Plesch and Wolff, 2018). While in some empirical studies (Benndorf and Normann, 2018;
Schudy and Utikal, 2017) personal data of participants could be disclosed, in other studies
(Benndorf 2018; Schudy and Utikal, 2018) the data to be disclosed were endogenously assigned
to the participants in the experiment. Furthermore, various studies in the field of mechanism
design (Jin et al., 2018; Niu et al., 2018; Ghosh and Roth, 2015) address the issue of adequate
privacy compensation on the internet.
Other

experimental

studies

tried

to

tackle

the

‘privacy

paradox’

directly.

Spiekermann et al. (2001) compared self-reported privacy preferences with actual behavior
during online shopping and found that people tend to reveal a discrepancy between their stated
privacy preferences and actual behavior, thereby providing evidence in favor of the ‘privacy
paradox’. This is in line with the findings of Beresford et al. (2012), who conducted a field
experiment in which individuals could either purchase DVDs from an online store where they
had to reveal their monthly income and their date of birth, or from an online store where they
had to reveal their favorite color and their year of birth. The shops differed in that DVDs in the
first online store were one euro cheaper. They found that significantly more individuals
purchased the cheaper DVDs, although after the experiment, they stated high privacy concerns,
thereby revealing behavior in line with the ‘privacy paradox’. Contrasting evidence is provided
by Dogruel et al. (2017), who tested the willingness to pay additional money for smartphone
apps if the app did not reveal private information to third parties. They find that if the default
app exhibits a high level of privacy, individuals tend to buy a high-level privacy setting with a
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higher likelihood. In addition, they find that individuals who stated a high concern for privacy
before the experiment, are more likely to purchase the app with a high privacy level.
Kokolakis (2017) reviews the literature on studies investigating the privacy paradox and
explains the diversity in research results with the heterogeneity in research methods and
contexts, as well as different conceptualizations of the ‘privacy paradox’, while generally
arguing for revealed - instead of stated - preference methods.
Potential explanations for exhibiting behavior in line with the ‘privacy paradox’ are consumer
convenience (e.g., a smartphone application that works better by sharing the location
information), preferences for saving time (e.g., users who do not spend sufficient time looking
for safer options) or to have better access to social networks (e.g., Facebook)
(Hann et al., 2007).

3.3 Method
3.3.1 Experimental design
The experiment consisted of six stages. In the instructions (see Appendix, section 3.6.1), we
informed participants about the rules of the experiment and that three participants would be
randomly selected to receive payments of at least €100 each at the end of the experiment. We
also asked the participants to answer all questions truthfully and according to their personal
opinion. In the second stage, participants answered a short questionnaire about their attitudes
regarding privacy and their personal behavior related to privacy and data security on the
internet. The questionnaire contained seven items which had to be answered on a five-point
Likert scale. As far as we know, no adequate index for online privacy behavior exists yet. We,
therefore, created a provisional index with only a few items on real life privacy behavior that
should theoretically cover the concept. In order to avoid measurement artifacts through
acquisition, we rescaled three of the items so that the subjects achieve a lower index value
through more agreement.
During the third stage, we asked the participants three questions on ‘personal details’ which
were not related to each other. We tried to elicit information which could potentially be
uncomfortable to reveal in the presence of others. At the same time, we did not want to make
the content of the answers so unpleasant as to reveal that subjects would possibly not sell at any
price. The questions were: (1) ‘Would you like to lose weight?’ (henceforth, weight question);
(2) ‘Do you smoke?’ (henceforth, smoke question); and (3) ‘What was the average final grade
of your last school leaving certificate (e.g., Abitur)?’ (henceforth, grade question). In this stage,
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as well as in all other relevant stages of the experiment, we made it clear that those participants
with invalid or missing answers would lose their chance of getting paid. In stage 2 (privacy
questionnaire), as well as in stage 3 (personal details) we tried to select the questions in a way
that they seemed to be somewhat familiar to a majority of our participants. At the same time,
we only asked a limited number of questions in order to keep the experiment simple and concise
and to ensure the attention of our participants.
The fourth stage contained the DOT decisions. The purpose of this stage was to collect data on
monetary allocation decisions with a moral component. First, we informed the participants that
they were endowed with an amount of €150 and that three organizations were endowed with
amounts of €50 each. Afterwards, the subjects could choose to donate to or to take from each
organization any amount between €0 and €50, whereas only one decision was to be realized in
the end. Participants could also explicitly indicate that they neither wanted to donate nor take
at all. We used the strategy method (Selten, 1967) and asked the participants to make allocation
decisions when matched to three different organizations: The KSV Hessen Kassel
(Kasseler Sport-Verein; a local soccer club), the ILGA (International Lesbian, Gay, Bisexual,
Trans and Intersex Association), and the UNHCR (United Nations Refugee Agency).
Undoubtedly, endowing all individuals with an amount of €150 might affect their DOT
decisions. However, since all participants were endowed with the same amount, this would only
result in a level effect, whereas differences in the DOT decisions can be attributed to
participants’ individual characteristics.
As the results of List (2007) show, donations in a dictator game are predominantly zero as soon
as the subjects have a “take” option in addition to a “donate” option. Hence, we used different
organizations with different goals in order to increase the chance that there would be a variation
in the DOT decisions between the participants. Benndorf and Normann (2018) point out that it
is unclear how and if students will handle the information made public about other students.
Since in our experiment, the participants were first semester students, we assumed that there
would be particularly strong image concerns involved, because of the importance of making a
good first impression.
In the fifth stage, the participants were introduced to the possibility of selling information about
their previous statements and decisions (stage three and four). We, therefore, used the BDM,
which is a standard incentive compatible method for eliciting participants’ WTA. We offered
subjects the possibility to buy the right to read out publicly two pieces of information: The
minimum amount that we should pay them to reveal (a) their answers in the “personal details”
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section (WTAdetails), and (b) their DOT decisions (WTADOT) in front of the audience. We
determined our maximum offer for each piece of information by randomly choosing one of
three envelopes containing possible prices. If our maximum offer for a piece of information
exceeded the valuation stated by the participant, then she (or he) would be paid the amount that
was written on the sheet inside the envelope, and her information would be read out publicly,
while she had to stand up to guarantee that all participants could see her. To guarantee that the
participants understood the BDM mechanism, we demonstrated it beforehand by illustrating an
exemplary transaction. In the instructions, we clearly stated that entering WTAs above €100
would result in the non-disclosure of the information in question. Thus, similar to Schudy and
Utikal (2017) and Benndorf and Normann (2018), the random draw of the BDM in our
experiment had an upper bound. Bohm et al. (1997) find that specifying an upper bound when
using the BDM can have an anchoring effect on the decisions of the subjects. However, as
Benndorf and Normann (2018) point out, this anchoring can work in both directions. Thus, we
decided to specify an upper bound for WTAs, since otherwise, it might be difficult for subjects
to state reasonable sales prices for the requested pieces of information. As Ghosh and
Roth (2015) point out, the indication of a reservation price for the disclosure of private
information already constitutes a disclosure of private information. Applied to our experiment,
this implies that participants could indicate a higher WTA in order not to appear as if their
privacy is not of great value to them.
The final stage consisted of a brief questionnaire for getting feedback from the experiment and
collecting basic demographic information.
3.3.2 Hypotheses
We used our experimental design to test three main hypotheses. Our first hypothesis follows
the findings of Kokolakis (2017), that there is mixed evidence about the existence of a privacy
paradox. Thus, we test whether the paradox holds in our setting, which would be reflected by a
higher index of self-stated privacy behavior not affecting the WTAdetails and WTADOT decisions.
Thus, our first main hypothesis is:
Hypothesis 1 (H1). The index of self-stated privacy behavior is not positively correlated with
the WTAdetails and WTADOT.
For the next hypothesis, we focus on the answers in the ‘personal details’ section. Regarding
the weight-question, we expect a positive answer to lead to an increase in WTAdetails. The
possibility that the stated desire to lose weight will be read out publicly is likely to create an
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unpleasant feeling among many participants. Regarding the smoke-question, again, we expect
a positive response to lead to an increase in WTAdetails, since there is a social norm against
smoking. For the grade-question, we also expect that the indication of a poor final school grade
will lead to an increase in WTAdetails. Therefore, our next hypothesis is:
Hypothesis 2 (H2). Stating the desire to lose weight, being a smoker and indicating a poor high
school grade is positively correlated with WTAdetails.
Our final hypothesis is related to the participants’ DOT decisions. Participants were already
endowed with a sizeable monetary amount at the start of the DOT decision section. This would
have made a take-decision at least appear greedy or even brash, leading to an incentive to hide
such decisions. Thus, we expect that taking will lead to an increase in WTADOT. Conversely,
giving an additional amount to one of the organizations would have most likely been regarded
as generous or even as exemplary, so people showing such behavior would have had less
incentive to hide such decisions. Thus, we assume that donating to the organizations would
generally induce a decrease in WTADOT. The corresponding hypothesis is:
Hypothesis 3 (H3). Taking (giving) from (to) the individual organizations, leads to an increase
(decrease) in WTADOT.
3.3.3 Experimental procedure
The experiment took place at the University of Kassel during the introductory week for new
students (October 2018). We ran two sessions of approximately 30 min with pen and paper, and
in each session, only three randomly chosen participants received a real payoff. In total 105
students (44.76% female, 54.29% male, 0.95% not specified) participated in the experiment. In
the first session, we had 61 freshmen from the Economics and Engineering Bachelor Program
and in the second session 44 from Politics, Sociology or History with a minor in economics.
The average age of the participants was 20.7 years, whereas 71.84% were younger than 22. Due
to incomplete questionnaires, we had to drop six observations. Subsequently, in total, we have
99 observations for our analysis. All participants got a small gift (bike saddle cover or a pen)
for participating in the study. The average payoff per person was €8.94. Based on the results of
the experiment, we donated €0.00 to the KSV, €165.00 to the ILGA and €200.00 to the
UNHCR. As stated in the instructions, we published the donated amounts on the university
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homepage of Björn Frank.19 In order to prevent participants from inferring the decisions of the
winners, we added a small additional amount of money to the individual donations.
To preserve anonymity, we gave each participant a card with an identification number and
instructions about when and where to collect their respective payment. We distributed sheets of
paper with instructions for the first three stages. Once everybody had filled out the respective
questions of these stages, we collected the completed forms. After that, we explained and
demonstrated the BDM. We then distributed instructions for the remaining stages. After
collecting the completed questionnaires, one of the students randomly drew the two maximum
offers for the right to reveal personal details and the DOT decision. Afterwards, the three
participants who received the actual payment and the organizations that would match each of
the selected participants were randomly drawn. We only revealed the information of the
participants whose reservation prices were lower than the selected prices. In session one, we
revealed the personal details of one winner. In session two, we revealed the personal details, as
well as the DOT decisions of one winner.

3.4 Results
3.4.1 Descriptive statistics
Average responses for questions indicating individuals’ privacy preferences are reported in
Table 3.1. We distinguish between self-stated privacy behavior (questions a1–a5) and stated
privacy attitudes (questions a6–a7). Since we find low variation for privacy attitudes, we
constructed an index for privacy concerns consisting of an average of all five privacy behavior
questions (a1–a5).

19

See
https://www.uni-kassel.de/fb07/fileadmin/datas/fb07/5-Institute/IVWL/Frank/teaching/diverse_bf/Spendenna
chweis.pdf (accessed June 27, 2019).
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Question
a1. Some websites use special tools to identify returning users and to provide them with personalized
information (such as advertisements). If a website offered you such a service, would you agree? 1,4
a2. How often do you use the private mode (incognito mode) of your web browser? 2
a3. Do you use your real name on social networks (like Facebook)? 2,4
a4. Do you allow apps on your smartphone, tablet or laptop to determine your location and record it
if necessary? 2,4
a5. Do you cover up your laptop’s webcam? 2
a6. How important is privacy to you in general? 3
a7. How important is the security of your personal data to you? 3
Table 3.1:

Mean
(sd)
3.53
(1.17)
2.42
(1.15)
2.13
(1.23)
3.03
(1.09)
2.83
(1.76)
3.69
(0.72)
4.01
(0.96)

Average scores for privacy preference indicators.

Notes. 1 We used a five-point Likert scale where 1 means “in no case”, 2 “rather not”, 3 “I don’t know”, 4 “rather
yes”, 5 “in any case”. 2 We used a five-point Likert scale where 1 means “never”, 2 “rarely”, 3 “sometimes”, 4
“often”, 5 “always”. 3 We used a five-point Likert scale where 1 means “unimportant”, 2 “rather unimportant”, 3
“important”, 4 “rather important”, 5 “very important”. 4 Since our goal was to indicate preferences for privacy, we
recoded the outcomes of these questions in the opposite direction to have all questions on a common scale.

The mean amount which was donated/taken was €−3.64 to KSV, €16.62 to ILGA and €34.80
to UNHCR. All means are significantly different from each other (all p-values < 0.01) and we,
therefore, see strong signs of discrimination between the three organizations by our participants.
As can be seen in Figure 3.1, the distribution of amounts donated/taken varied strongly between
the three organizations. Among our participants a share of 38% decided to take, and 32%
decided to neither take nor donate to the KSV; 15% decided to take, and 22% decided to neither
take nor donate to the ILGA; and 5% decided to take, and 10% decided to neither take nor
donate to the UNHCR.

Figure 3.1: Distribution of DOT decisions for each organization.

Over all the organizations, a share of 45.45% (88.89%) of our participants decided to take
(donate) from (to) at least one organization, and 10.10% (66.67%) of our participants decided
to take (donate) money from (to) at least two organizations. The mean amounts for WTADOT
were never significantly different within these groups (all p-values > 0.1). In section 3.4.2, we
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conduct a more detailed analysis of amounts donated/taken to/from the individual
organizations.
Figure 3.2 shows distributions for WTAdetails and WTADOT. The average WTAdetails was €48.17,
and the average WTADOT was €50.45. Eleven individuals (10.89%) chose a WTAdetails that
clearly indicates their preference to exclude the possibility that their personal details would be
revealed, whereas 13 (12.87%) indicated the same for their WTADOT. It was also clear to
participants that any stated value above €100 would definitely not lead to a disclosure of their
personal details or their DOT decisions in the experiment. Since we did not want to lose these
observations and we did not want outliers to bias our results substantially, we substituted all
prizes above €100 with €101 (in the following we also conducted tobit regressions).
A Wilcoxon matched-pairs signed-ranks test revealed that there are no significant differences
between the distribution of WTAdetails and WTADOT (p = 0.300).20

Figure 3.2: Distribution of willingness to accept (WTA) bids across personal details and DOT decisions.

3.4.2 Main regression results
Table 3.2 shows the results for an OLS-regression using robust standard errors where the
dependent variable is either the WTAdetails (model 1–3) or the WTADOT (model 4–6). The
privacy variable in Table 3.2 is constructed from the additive index of all privacy behavior
questions (a1–a5) described in Section 3.4.1. The results of these OLS regressions do not
support H1, since we find that an increase of the index for privacy behavior by one unit on
average results in an increase of WTAdetails between ~€11.33 and ~€12.07, and an increase of
WTADOT between ~€9.73 and ~€9.78. This effect is robust across different model
specifications, although the significance and effect size drop slightly. However, we observe this
effect is no longer significant in model (6). Additionally, we find only partial support for H2.
Stating the desire to lose weight increases the corresponding WTAdetails roughly between
20

If we only look at the WTAs below €101, the average values are even closer to each other (WTAdetails = €41.84;
WTADOT = €42.43; p = 0.380).
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~€13.60 and ~€16.20. However, we find no support for our hypothesis that any information
besides the desire to lose weight influences WTAdetails. Stating that one smokes, or a poor high
school grade does not significantly influence WTAdetails. As already pointed out in the
descriptive statistic section, we find a significantly differing donation behavior among the
different organizations. The overall donation is the highest for the UNHCR, followed by ILGA
and then KSV. The overall donation-decisions are significantly different from each other
(Wilcoxon matched-pair test, p < 0.01). Furthermore, for model (5) in Table 3.2 we observe
that decreasing the donated amount to the ILGA by one euro increases the minimum WTADOT
by €0.26. So, we find evidence for H3 only concerning transfers to/from ILGA, but not for the
other two organizations.

privacy
weight
smoke
grade

(1)
WTAdetails
12.07**
(4.98)

(2)
WTAdetails
11.33**
(4.89)
13.63*
(7.46)
7.24
(8.81)
−2.13
(6.06)

(3)
WTAdetails
11.56**
(4.95)
16.17**
(7.89)
6.57
(8.93)
−1.53
(6.07)

KSV

(4)
WTADOT
9.73*
(5.84)

(5)
WTADOT
9.78*
(5.68)

(6)
WTADOT
7.99
(5.87)

0.06
(0.11)
−0.26**
(0.13)
0.03
(0.17)

0.07
(0.11)
ILGA
−0.23
(0.14)
UNHCR
0.03
(0.17)
age
−0.47
2.59*
(1.53)
(1.41)
female
−4.03
6.11
(7.74)
(7.92)
session1
8.08
9.61
8.66
13.71*
11.13
11.98
(7.21)
(7.61)
(8.19)
(7.64)
(7.94)
(8.54)
Constant
9.91
9.71
19.08
14.41
19.49
−32.87
(15.46)
(24.03)
(34.86)
(17.56)
(18.53)
(30.67)
Observations
94
94
92
94
94
92
F
3.55
2.41
1.88
2.84
2.22
2.70
R2
0.08
0.12
0.13
0.07
0.11
0.13
Table 3.2: OLS regressions of WTA on self-stated privacy behavior (additive index of a1–a5) and
information at stake.
Notes. Robust standard errors in parentheses. * p < 0.10, ** p < 0.05, *** p < 0.01. Out of 99 individuals, we lose
five in the first four model specifications since some participants chose “I don’t know/don’t want to answer” for
some of the privacy questions. Additionally, we lose two more observations in model (5) and (6) because two
participants did not report their age. KSV, Kasseler Sport-Verein Hessen Kassel, (a local soccer club); ILGA,
International Lesbian, Gay, Bisexual, Trans and Intersex Association; UNHCR, United Nations Refugee Agency.

3.4.3 Robustness
Since our dependent variable for our main regression had lower (0) and upper (100) bounds,
we also checked whether our results hold in a censored tobit regression, where we find that
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effect sizes and significances increase slightly (Appendix Table 3.3). However, instead of using
an additive index for privacy concerns, we also conducted factor analysis and tested our
hypotheses again using indices which contained different factor loadings of all questions
regarding privacy (a1–a7, Cronbach’s alpha = 0.54; Appendix Table 3.4) and also double
checked by only using an index that provided us with the highest Cronbach’s alpha (a1, a3, a6,
a7; alpha = 0.64; Appendix Table 3.5) to see whether our results hold across different
specifications for privacy concerns. Although both indices constructed with factor analysis do
not meet the critical value to be considered acceptable measures for a common underlying
concept, we observe that all four variable specifications correlate reasonably well with each
other. Thus, we are quite confident that we actually measure the same underlying concept
(Appendix Table 3.6). We observe that our results change substantially if we use different
variable specifications for privacy concerns since we no longer observe significant correlations
between our indices and WTA’s, and, therefore, our results no longer falsify the existence of a
privacy paradox in our setting (Appendix Tables 3.7 and 3.8). Additionally, we find that the
largest part of our result from the first regression using the additive index was driven by
question a5, which asked participants whether they cover their webcam (Appendix Table 3.9).
This result is not surprising, as the question of webcam coverage is more likely than the other
questions to be answered with a very high or very low value on the Likert scale. The
corresponding factor loading in the index using factor analysis is relatively low, such that the
question regarding the covering of the webcam has less weight than other questions (Appendix
Table 3.4). Therefore, we conclude that our results from the additive index should be interpreted
carefully, and a more precise index is needed to measure individual preferences for privacy on
the internet. In Tables 3.3, 3.7 and 3.8 (Appendix), we still find partial support for H2 and H3.
For these model specifications, stating the desire to lose weight increases the minimum
WTAdetails roughly between ~€15.05 and ~€19.21 and decreasing the donated amount to the
ILGA by one euro increases the minimum WTADOT between €0.32 and €0.39.

3.5 Conclusions
We conducted an experiment to investigate whether the privacy paradox is prevalent in an
analogue classroom setting. We evaluate the WTA bids to disclose private information and
DOT decisions using the BDM and relate the bids to privacy concerns, elicited via survey items.
We find that most subjects are willing to forego considerable potential earnings in order to
protect both private details and DOT decisions. Unlike previous studies (Benndorf and
Normann, 2018; Plesch and Wolff, 2018), data disclosure in our experiment has no real life
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equivalent. However, we think that the form of data disclosure we have chosen has resulted in
participants having more similar expectations about how their data will be handled than if the
data had been transferred to a physically more distant third party. In addition, the information
disclosed in our study was only announced orally on one occasion and was not disclosed in
written form as in Benndorf and Normann (2018) and Schudy and Utikal (2017). Therefore, the
results of these studies and our results are only comparable to a limited extent. The prices for
the willingness to reveal the personal details and the DOT decisions are significantly correlated
with the stated privacy behavior when we use an additive index for privacy. However, this result
is mainly driven by the individuals’ stated decision to cover up the webcam of their laptop and
should, therefore, not be overinterpreted. We find that delicate information, like stating the
desire to lose weight and the DOT regarding the ILGA, significantly affects the willingness to
reveal the information. A possible explanation for this behavior is that individuals try to avoid
shameful exposure. Especially since our subjects were first semester students, they might have
a particular interest in hiding possible embarrassing behavior in front of their new peers.
However, we do not find conclusive and robust evidence for behavior which is not in line with
the privacy paradox. Although we observe that individuals who state a higher preference for
privacy in the questionnaire also demand a higher price for revealing their private information,
this largely depends on the corresponding specification of our measure for privacy concerns.
Future research would benefit from refined comprehensive indices measuring individual
preferences for privacy on the internet.
Acknowledgements
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3.6 Appendix
3.6.1 Experimental instructions

Welcome and thank you very much for participating!
Today you are taking part in an economic experiment. Please note that you can earn real money
(more than 100 €) in this experiment and that the amount of money depends on your decisions
in the experiment. At the end of the experiment three participants will be randomly selected,
which are actually paid out. For the payment we can only consider questionnaires, which are
completely filled out. Every participant of the experiment has the same chance to be randomly
selected. Your personal decisions in the experiment have no influence on who is selected at the
end. Those who are not selected will receive a small gift for the start of the semester as a thankyou. Details on the payment can be found on the yellow card with your identification number.
General rules of the experiment
We will now explain some general rules. Please follow these rules at all stages of the
experiment. From now on, please no longer communicate with the other participants. This
is to ensure that you make your decisions individually within the experiment and that your
decisions cannot be observed by others. In addition, please always follow our instructions.
If you do not follow these rules, we will unfortunately have to exclude you from the experiment.
In this case you lose the chance to be paid!
You may stop the experiment at any time and leave the auditorium. Please note, however, that
we will not be able to pay you in this case. If you feel uncomfortable or already know that you
will not be able to stay here for the next 30 minutes, please inform one of our team members.
Information on the experiment
This experiment is part of a study on the donation behavior of students. The whole experiment
will require a maximum of 30 minutes of your time. During this time you will fill out various
questionnaires. It is essential that you enter your personal identification number, which
you received from us at the beginning, at the top of each page. Please note that there are no
correct or incorrect answers to the questions we will ask you. Please always answer truthfully
and according to your personal opinion. Please also note that the data collected in this
experiment will be treated confidentially and will not be passed on to third parties.
You will never be deceived in the course of the experiment. All information provided by us is
true.
If you have any questions, please raise your hand and wait quietly until somebody comes
to you.
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At the beginning we would like to ask you some questions:
1. Some websites use special tools to identify returning users and to provide them

with personalized information (such as advertisements). If a website offered you
such a service, would you agree?
In no case

Rather not

I don’t know

Rather yes

In any case

I don’t know / I
don’t want to
answer













2. How often do you use the private mode (incognito mode) of your web browser?

Never

Rarely

Sometimes

Often

Allways

I don’t know / I
don’t want to
answer













3. Do you use your real name on social networks (like Facebook)?

Never

Rarely

Sometimes

Often

Allways

I don’t know / I
don’t want to
answer













4. Do you allow apps on your smartphone, tablet or laptop to determine your location
and record it if necessary?
Never

Rarely

Sometimes

Often

Allways

I don’t know / I
don’t want to
answer













5. Are you covering up your laptop's webcam?
Never

Rarely

Sometimes

Often

Allways

I don’t know / I
don’t want to
answer













Extremely
important

I don’t know / I
don’t want to
answer





6. How important is your privacy in general to you?
Rather
Very
Unimportant
Important
unimportant
important









7. How important is the security of your personal data to you?
Rather
Very
Extremely
Unimportant
Important
unimportant
important
important









86
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Personal details
In this part of the experiment we ask you three questions. Simply choose the answer that best
suits you.
1. Would you like to lose weight?

 yes

 no

2. Do you smoke?

 yes

 no

3. What was the average grade of your last school degree (e.g. Abitur)? _______

Donate-or-take-decisions
In this part of the experiment, you can make a decision about the distribution of an amount of
money between yourself and one of three organizations. You start with 150 €. Every
organization starts with 50 €. For each of the three organizations you can decide whether you
donate between 0 € and 50 € to them or whether you take between 0 € and 50 € away from
them.
The three organizations are the “KSV Hessen Kassel” (a local soccer club), the “ILGA”
(International Lesbian, Gay, Bisexual, Trans and Intersex Association) and the “UNHCR” (UN
Refugee Agency).
At the end of the experiment, three participants are randomly selected. For each of these
participants we then randomly select an organization where the decisions of the particular
participant will be implemented. Each organization is assigned to exactly one of the three
randomly selected participants of the experiment.
Short summary:
Your endowment is 150 €.
The endowment of each organization is 50 €.
You can now make one of the following decisions for each organization:
You donate an amount between 0 € and 50 € to the organization.
Or
You take an amount between 0 € and 50 € from the endowment of the organization. By
this amount your payment increases, and the donation amount of the organization
decreases accordingly.
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Now please make a decision for each of the three organizations:
(Reminder: The decision will only be implemented if you and the organization affected are
randomly selected.)
In case that the organization "KSV Hessen Kassel" (local soccer club) is randomly selected, I
would like to ……
 take

 donate

 neither take nor donate

money.

What amount would you like to donate or take (between 0 € and 50 €)?
________________________________ €

In case that the organization „ILGA“ (International Lesbian, Gay, Bisexual, Trans and Intersex
Association) is randomly selected, I would like to ……
 take

 donate

 neither take nor donate

money.

What amount would you like to donate or take (between 0 € and 50 €)?
________________________________ €

In case that the organization „UNHCR“ (UN Refugee Agency) is randomly selected, I would
like to ……
 take

 donate

 neither take nor donate

money.

What amount would you like to donate or take (between 0 € and 50 €)?
________________________________ €

After all participants have completed this part of the experiment, we collect all questionnaires.
Afterwards the second part of the experiment begins. Please remain quietly seated at your place.
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In this part of the experiment you can increase your payment amount. You can
allow us to disclose information about you in return for payment, but you do not
have to do so.
First of all, we will make you an offer in which, in the event of an implementation, your
“Personal details” from the orange sheet (wish to lose weight, smoking, school grade) will be
read out publicly and you will have to stand up during the reading so that all participants can
see you.
The offer is structured as follows:
Below you can enter the price at which you are willing to give us the right to read out publicly
your “Personal details” if you are randomly selected and your decisions become relevant to
your payment and that of the organization.
Before the experiment, six prizes were written down by the experimenters and placed in
separate envelopes. These prices are in the range of 0 € to 100 €. At the end of the experiment,
two envelopes are randomly selected. If the price in the first envelope is lower than the price
you specify below, your “personal details” will not be publicly read and you will not receive
any additional payment.
If the price in the first envelope is higher than the price you specify, you will receive the price
from the envelope in addition to your existing payment. Your “personal details” will be
read out publicly and you will have to stand up during the reading so that all participants can
see you.

Public reading of “personal details” (wish to lose weight, smoking, school grade)
Please tell us the price at which you are willing to give us the right to read out publicly your
“Personal details” while you are standing.
(In no case we will pay you more than 100 € for this right. If you enter more than 100 €, your
“Personal details” will not be read out publicly under any circumstances.)
Minimum price at which my “Personal details” can be read out publicly while I stand up for
this:
________________ €
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In addition, we make you an offer in which, in case of an implementation, your “Donate-ortake-decisions” from the orange sheet are read out publicly and you have to stand up during the
reading so that all participants can see you.
The offer is structured as follows:
Below you can enter the price at which you are willing to give us the right to read out publicly
your “Donate-or-take-decisions” if you are randomly selected and your decisions become
relevant to your payment and that of the organization.
Before the experiment, six prizes were written down by the experimenters and placed in
separate envelopes. These prices are in the range of 0 € to 100 €. At the end of the experiment,
two envelopes are randomly selected. If the price in the first envelope is lower than the price
you specify below, your “Donate-or-take-decisions” will not be publicly read and you will
not receive any additional payment.
If the price in the first envelope is higher than the price you specify, you will receive the price
from the envelope in addition to your existing payment. Your “Donate-or-take-decisions”
will be read out publicly and you will have to stand up during the reading so that all
participants can see you.

Public reading of „Donate-or-take-decisions“
Please tell us the price at which you are willing to give us the right to read out publicly your
“Donate-or-take-decisions” while you are standing.
(In no case we will pay you more than 100 € for this right. If you enter more than 100 €, your
“Donate-or-take-decisions” will not be read out publicly under any circumstances.)
Minimum price at which my “Donate-or-take-decisions” can be read out publicly while I stand
up for this:
________________ €

Please go to the next page for some final questions.
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We would be grateful if you could (voluntarily) answer the following question: What were the
reasons for your decisions on the two previous pages?

At this point you can give us general feedback on the experiment:

Demographic data
Your gender:

 male

 female

 other / no speficiation

Your age: ____________

Thank you very much for your participation!
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3.6.2 Tables

privacy
weight
smoke
grade

(1)
WTAdetails
12.38**
(5.80)

(2)
WTAdetails
11.48**
(5.74)
15.05*
(8.41)
7.98
(10.28)
−2.81
(7.13)

(3)
WTAdetails
11.76**
(5.89)
17.83**
(8.74)
7.28
(10.37)
−2.27
(7.19)

KSV

(4)
WTADOT
12.15*
(6.78)

(5)
WTADOT
12.39*
(6.69)

(6)
WTADOT
10.19
(6.82)

0.13
(0.14)
−0.34**
(0.17)
0.06
(0.20)

0.14
(0.14)
ILGA
−0.32*
(0.18)
UNHCR
0.07
(0.20)
age
−0.57
3.55*
(1.77)
(2.11)
female
−4.45
7.81
(8.97)
(10.26)
session
10.99
12.44
11.36
19.91**
17.20*
17.93*
(8.41)
(8.73)
(9.43)
(9.72)
(9.75)
(10.52)
Constant
10.08
11.32
22.83
8.26
13.68
−57.99
(16.95)
(26.36)
(44.55)
(19.81)
(20.17)
(46.31)
sigma
38.95***
38.06***
38.09***
44.66***
43.64***
43.27***
(3.28)
(3.20)
(3.25)
(3.92)
(3.83)
(3.85)
Observations
94
94
92
94
94
92
pseudo R2
0.01
0.01
0.01
0.01
0.02
0.02
Table 3.3: Tobit regressions of WTA on self-stated privacy behavior (additive a1-a5) and information at
stake.
Notes. Robust standard errors in parentheses. * p < 0.10, ** p < 0.05, *** p < 0.01. Out of 99 individuals, we lose
five in the first four model specifications since some participants chose “I don’t know/don’t want to answer” for
some of the privacy questions. Additionally, we lose two more observations in models (3) and (6) because two
participants did not report their age.

Variable
Factor
Uniqueness
a1
0.49
0.76
a2
0.26
0.93
a3
0.34
0.88
a4
0.53
0.72
a5
0.12
0.98
a6
0.67
0.55
a7
0.58
0.66
eigenvalue
1.51
alpha
0.54
Table 3.4: Factor loadings using all privacy questions.
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Variable
Factor
Uniqueness
a1
0.49
0.76
a4
0.51
0.74
a6
0.65
0.58
a7
0.58
0.66
eigenvalue
1.25
alpha
0.65
Table 3.5: Factor loadings using factor with highest alpha.

Indices

Factor Analysis
(a1–a7)

factor analysis
(a1-a7)
factor analysis
(a1, a3, a6, a7)
additive (a1–a7)
additive (a1–a5)
Table 3.6:

Factor Analysis
(a1, a3, a6, a7)

Additive
(a1–a7)

Additive
(a1–a5)

1.00
0.98***

1.00

0.89***
0.81***
1.00
0.73***
0.62***
0.95***
1.00
Correlation between different privacy concern specifications.

Notes. Robust standard errors in parentheses. * p < 0.10, ** p < 0.05, *** p < 0.01.

privacy
weight
smoke
grade

(1)
WTAdetails
0.96
(23.03)

(2)
WTAdetails
4.70
(22.27)
16.94*
(8.71)
7.74
(10.66)
−4.44
(7.04)

(3)
WTAdetails
5.02
(22.56)
19.21**
(9.30)
7.29
(10.84)
−3.80
(7.11)

KSV

(4)
WTADOT
6.51
(24.97)

(5)
WTADOT
8.79
(24.96)

(6)
WTADOT
1.92
(24.68)

0.11
(0.14)
−0.35**
(0.17)
0.09
(0.23)

0.11
(0.14)
ILGA
−0.32*
(0.18)
UNHCR
0.09
(0.23)
age
−0.33
3.85*
(1.74)
(1.96)
female
−1.65
10.69
(8.96)
(9.61)
session
12.79
13.51
13.55
21.42**
18.38*
19.98*
(8.47)
(8.64)
(9.16)
(9.48)
(9.62)
(10.39)
Constant
43.01***
43.61*
48.75
37.81**
42.13***
−40.17
(13.20)
(24.00)
(40.67)
(14.83)
(15.93)
(40.34)
sigma
40.17***
39.09***
39.14***
45.48***
44.47***
43.83***
(2.98)
(3.04)
(3.14)
(3.25)
(3.28)
(3.30)
Observations
94
94
92
94
94
92
pseudo R2
0.00
0.01
0.01
0.01
0.01
0.02
Table 3.7: Tobit regressions of WTA on self-stated privacy behavior (factor analysis a1-a7) and information
at stake.
Notes. Robust standard errors in parentheses. * p < 0.10, ** p < 0.05, *** p < 0.01. Out of 99 individuals, we lose
five in the first four model specifications since some participants chose “I don’t know/don’t want to answer” for
some of the privacy questions. Additionally, we lose two more observations in models (3) and (6) because two
participants did not report their age.
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privacy
weight
smoke
grade

(1)
WTAdetails
−5.82
(22.91)

(2)
WTAdetails
−1.52
(22.35)
17.03**
(8.37)
5.40
(10.62)
−4.16
(6.71)

(3)
WTAdetails
−1.34
(22.67)
19.10**
(8.97)
5.04
(10.80)
−3.58
(6.86)

KSV

(4)
WTADOT
5.12
(24.18)

(5)
WTADOT
5.65
(24.03)

(6)
WTADOT
−0.90
(23.77)

0.14
(0.14)
−0.39**
(0.17)
0.09
(0.22)

0.14
(0.14)
ILGA
−0.36**
(0.18)
UNHCR
0.10
(0.22)
age
−0.41
3.61*
(1.71)
(1.90)
female
−1.13
12.42
(8.82)
(9.23)
session
17.04**
17.65**
17.99**
23.35**
20.22**
22.45**
(8.19)
(8.45)
(9.02)
(9.11)
(9.23)
(9.98)
Constant
44.13***
43.65*
50.18
37.92**
43.43***
−35.20
(14.17)
(23.75)
(40.27)
(15.46)
(16.18)
(39.76)
sigma
40.22***
39.17***
39.22***
45.04***
43.82***
43.10***
(2.88)
(2.93)
(3.02)
(3.11)
(3.13)
(3.16)
Observations
99
99
97
99
99
97
pseudo R2
0.00
0.01
0.01
0.01
0.01
0.02
Table 3.8: Tobit regressions of WTA on self-stated privacy behavior (factor analysis a1, a3, a6, a7) and
information at stake.
Notes. Robust standard errors in parentheses. * p < 0.10, ** p < 0.05, *** p < 0.01. We lose two observations in
models (3) and (6) because two participants did not report their age.
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(1)
(2)
WTAdetails
WTADOT
a1
−0.91
−0.70
(3.58)
(3.54)
a2
0.22
−0.47
(3.22)
(3.39)
a3
2.71
0.03
(2.93)
(3.02)
a4
−1.39
1.32
(3.70)
(3.69)
a5
8.38***
7.18***
(1.94)
(2.13)
Constant
25.95*
29.28*
(15.47)
(17.28)
Observations
94
94
F
4.28
2.35
R2
0.19
0.12
Table 3.9: OLS regression of WTA on privacy behavior.
Notes. Robust standard errors in parentheses. * p < 0.10, ** p < 0.05, *** p < 0.01.
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4. Employer review platforms – do the rating environment and
platform design affect the informativeness of reviews? Theory,
evidence, and suggestions
This chapter has been published as:
Cloos, J. (2021). Employer Review Platforms–Do the Rating Environment and Platform Design
affect the Informativeness of Reviews? Theory, Evidence, and Suggestions. mrev
management revue, 32(3), 152-181.

This paper can be downloaded via
doi.org/10.5771/0935-9915-2021-3-152

Abstract: Online employer review platforms (ERPs) enable employees to evaluate their current
and former companies anonymously online. Job-seekers can use the aggregated reviews to
obtain information about potentially attractive companies and thus limit the number of suitable
companies. However, the matching process between job-seekers and companies can only be
effective if the information provided on ERPs is representative and can be trusted. This paper
investigates specific characteristics of ERPs using the two large ERPs Kununu and Glassdoor
as examples. It is argued that the ERP environment is very different from the well-known and
-studied reputation system environment of online marketplaces, and that specific factors can
potentially bias reviews on ERPs. Based on a new data set containing the Kununu and
Glassdoor reviews of 114 major German employers, it is analyzed if and how design aspects
of ERPs and other specific factors affect reviews. Results show that overall (and industry
specific), average review scores on Kununu and Glassdoor differ significantly from each other.
Further results indicate that factors such as employees’ awareness of their impact on a
company’s reputation also affect reviews. Suggestions are made on how ERPs could reduce the
influence of these factors in order to present the aggregated information more effectively.
(JEL: C81, M50, M51, M54)
Keywords: employer reviews, reputation, work standards, rating systems, online marketplaces
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4.1 Introduction
The success story of e-commerce is closely linked to the successful establishment of various
online rating (or reputation) systems. These rating systems enable users of online marketplaces
such as eBay, Amazon, or Airbnb to assess the trustworthiness of other users and the quality of
the products and services offered. In this way, online marketplaces can carry out transactions
that would not have been possible without the existence of well-functioning rating systems that
minimize transaction costs (Luca, 2017; Tadelis, 2016).
In the course of the steady growth and continuous improvement of online marketplaces, the
benefits of online-based rating systems for human resource management (HRM) were also
recognized. Accordingly, in the mid-2000s, the first online employer review platforms (ERPs)
were launched. In the years before, several platforms such as Monster, JobScout24, or
StepStone had already been established for job placement and to maintain business contacts via
the internet, enabling employees and companies to get in touch with each other (Grund, 2006).
ERPs like the Austrian company Kununu and the US-company Glassdoor have greatly
expanded their range of services since the founding years and are recording continuous growth.
The information obtained via ERPs differs from information provided by the companies
themselves, e.g., at job fairs or official websites, and reflects a broader spectrum of individual
opinions. Since the information voluntarily provided on ERPs can reduce information
asymmetries between employees and companies during the process of finding a job, the quality
of employee-job matches can be improved.21 ERPs also have the potential to enhance the
relationship between a company and its current employees. As a result of the digital
transformation, employees in many companies are faced with changes in their work-life setup
(Schwarzmüller et al., 2018). Companies can get important feedback on how to successfully
manage these changes through the information provided on ERPs.
Since each individual review only reflects the subjective judgement of a single employee and
thus has limited information content, a higher number of reviews allows to draw better
conclusions regarding the actual quality of a company. By aggregating as many individual
reviews as possible, ERPs promise greater transparency on the labor market. It seems likely
that after a successful job search, employees will recommend ERPs and use them repeatedly,
especially the more accurately the company information provided on ERPs corresponds to the
21

Grund (2006) discusses the implications of matching theory for the employee recruitment process via the
internet in detail.
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actual conditions (experienced) in a company. However, it remains an open question whether
and how the concrete design of an ERP influences the reviews and how representative the
reviews really are for a company’s workforce as a whole.
When evaluating their current or former company on an ERP, employees often provide more
sensitive information compared to rating completed transactions or purchased products on eBay
or Amazon. For online marketplaces, several studies identify review influencing factors such as
the reciprocity between the buyer and the seller (Ye et al., 2014; Bolton et al., 2013), the gender
of the reviewer (Craciun and Moore, 2019) or emotional expressions in reviews (Kim and
Gupta, 2012). A further but yet uninvestigated question is therefore whether specific factors on
ERPs may potentially bias employees’ aggregate reviews. The aim of this article is to fill this
research gap by analyzing and comparing the average review scores on Kununu and Glassdoor
systematically for different industries and, in the case of Kununu, for different subgroups of
employees and reviews. The results show that the average review scores on Glassdoor are
significantly better than those on Kununu. It is argued that these discrepancies result from
differences in ERP designs which lead to different perceived levels of anonymity and
differences in self-selection. It is further theoretically explained and, wherever possible,
empirically demonstrated that the time of posting a review, socially influenced preferences, and
employees’ awareness of their impact on a company’s reputation can affect the reviews of
different subgroups.
This paper has the following contributions: First, ERP operators gain insights that can help to
improve the existing ERP designs and thereby attract further customers in form of companies
and employees. Second, employees, job-seekers, and other stakeholders can gain information
on aspects which should be considered when interpreting the contents of ERPs. And third, as
this is one of the first papers that examines the ERP environment in detail, I hope that this paper
provides a stepping stone for future research on particular characteristics of ERPs.
The remainder of the paper is organized as follows. Section 4.2 gives a brief summary of related
literature on ERPs. Section 4.3 addresses the main differences between the rating systems of
online marketplaces and ERPs. Section 4.4 describes the review systems of Kununu and
Glassdoor, the data set, and addresses the ERP range and usage behavior of employees and
companies. In section 4.5, specific factors that can influence ERP reviews are examined both
theoretically and empirically. Suggestions on how to minimize the impact of these factors are
presented in section 4.6. The last section concludes by pointing out a number of limitations and
outlining a research agenda.
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4.2 Literature on employer review platforms
In recent years, ERPs have been increasingly used not only by employees and companies, but
also for research purposes. This section aims to provide a brief overview of these studies and
some exemplary findings, without any claim to completeness. The first subsection presents
studies that use information provided on ERPs for a variety of research objectives. Thereafter,
studies examining explicit design features of ERPs or addressing questions regarding the
reliability of ERP reviews are presented.
4.2.1 Using ERP data for research
So far, there is a small but growing number of studies that use the information available on
ERPs as a data source for different research questions. The majority of these studies (Marinescu
et al., 2021; Huang et al., 2020; Dabirian et al., 2016; Luo et al., 2016; Moniz, 2015; Moniz and
de Jong, 2014) rely on data from Glassdoor but other recently published studies (Hoon et al.,
2019; Kollitz et al., 2019; Könsgen et al., 2018; Abel et al., 2017) also use Kununu as their data
source. A large number of studies (Könsgen et al., 2018; Abel et al., 2017; Luo et al., 2016;
Dabirian et al., 2016; Moniz, 2015; Moniz and de Jong, 2014) also use text mining tools in
order to categorize the reviews in regard to their linguistic content.
The results of Huang et al.’s (2020) study show that employees’ business outlooks collected
from Glassdoor are well suited to predict the future operating performance of companies. The
studies of Luo et al. (2016), Moniz (2015) and Huang et al. (2015) examine the relation between
ERP contents and the financial performance of companies. The results of all three studies
indicate that there is a positive correlation between a company’s review score on ERPs and
Tobin’s q. Following the “Dieselgate” scandal, Hoon et al. (2019) examine more than 1,000
Kununu reviews of Volkswagen employees and find that they showed no increasingly
destructive voice behavior towards their company after the scandal, but that the amount of
constructive voice behavior decreased. Kollitz et al. (2019) use company review scores from
Kununu as an external measure of employer reputation in a study on the recruitment strategies
of family businesses. The authors find that below-average recruitment practices predict poor
employee ratings on Kununu.
4.2.2 Studies on the validity of reviews and specific ERP designs
The scientific literature dealing with the specific characteristics of ERPs is limited.
Marinescu et al. (2021) refer to the fact that the existing literature has not yet investigated to
what extent the online review behavior of employees differs from the relatively well studied
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online review behavior of consumers (e.g., Dorner et al., 2020; Filippas et al., 2018;
Bolton et al., 2013).
By comparing the Glassdoor review scores of US federal agencies’ employees,
Landers et al. (2019) examine the construct validity of the reviews on Glassdoor. The authors
find that the general job satisfaction information provided on Glassdoor can be considered valid
as the values from Glassdoor correlate moderately with the values from the official survey.
The only study that examines a concrete design feature of an ERP is Marinescu et al. (2021).
Glassdoor requires its users to provide work-related information in return for unrestricted
access to the available information. According to Glassdoor this "Give to get policy" is intended
to ensure that the written reviews reflect a wide range of opinions. The results of
Marinescu et al. (2021) show that the "Give to get policy" caused a slight but significant
increase of 2.6 (2.9%) in the proportion of rather moderate 3 (4) star reviews compared to
voluntary reviews. The share of the worst (best) 1 (5) star ratings decreased significantly by 3.6
(2.1%). Following the interpretation of Marinescu et al. (2021), the non-monetary incentive to
provide a review results in reviews reflecting a more representative picture of employee
opinions in the aggregate.

4.3 Differences between the rating systems of ERPs and online marketplaces
As previously mentioned, the scientific literature on rating systems of online marketplaces
identifies various factors that can influence the contents of reviews. Addressing existing
differences between the rating systems of online marketplaces and the rating systems of ERPs
is helpful in order to determine whether and which of these factors are also relevant for the
reviews on ERPs. Following the discussion in this section, section 4.5 turns to examining
factors that can specifically affect reviews on ERPs in more detail.
4.3.1 What is the subject of the review?
On internet platforms like eBay, Amazon, or Yelp, users evaluate products purchased or
services. In general, one-time transactions are rated. Users of these platforms therefore have
little reason to assume that they will suffer negative consequences as a result of their review. In
contrast, on Kununu and Glassdoor, employees evaluate an organization to which they actually
belong or have belonged to in the past. The submission of a review on an ERP obviously has a
stronger potential to cause negative consequences that affect the reviewing person afterwards.
In the case of current employees, the organization in question has a direct influence on the
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economic situation of the respective employee. In this relatively sensitive review environment,
other factors can have an impact on the provided contents of reviews compared to online
marketplaces.
Users of online marketplaces in general rate a relatively homogeneous product or service.
Although it is possible that different attributes may be taken into account when posting a review,
in most cases, the number of the attributes is relatively small. In contrast, the users of ERPs
evaluate a complex company. In a company, employees work in different business units, have
different colleagues and supervisors, and deal with different tasks. The subject area evaluated
on ERPs is therefore much more heterogeneous than on online marketplaces.
4.3.2 What are the motives for providing a review?
A greater similarity between the rating systems of ERPs and online marketplaces can be found
in terms of the potential motives that encourage users to submit a review. First of all, it is
plausible that people who provide a review are guided by the motive to contribute to a public
good in both review environments. The users of online marketplaces and ERPs are therefore
aware that they benefit from a large pool of reviews when making their own decisions and want
to contribute to this pool in order to increase the amount of information available.
However, on online marketplaces such as eBay (buyers and sellers) or Airbnb (hosts and
guests), reviews are provided by both market sides. Every user who provides a review has an
own account with a nickname and can also receive reviews from transaction partners. Due to
these accounts, the users of online marketplaces are often identifiable at least in terms of their
gender or skin color. Several studies (Cui et al., 2020; Edelman et al., 2017; Ayres et al., 2015;
Doleac and Stein, 2013; Nunley et al., 2011) show that this partial identifiability allows for
discrimination. On Amazon, users have accounts as well which can incentivize them to provide
reviews that are as informative as possible. Every user can mark reviews from other users that
she regards as helpful. Users whose reviews have been particularly often marked as helpful can
receive special benefits from Amazon by being included in an exclusive club of product testers
(Dorner et al., 2020). Since employees provide reviews on ERPs on a completely anonymous
basis (accounts are invisible for other users), problems such as discrimination do not play a
role. Nevertheless, the missing possibility to mark existing reviews as helpful also reduces the
incentive to provide highly informative reviews.
Although ERPs pursue economic interests, they can, in the broader sense be assigned to a
commons-based peer production environment (Benkler, 2006). Algan et al. (2013) use the
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example of the online encyclopedia Wikipedia to investigate motives that tempt individuals to
engage in such commons-based peer production environments. Using an online experiment in
which Wikipedia authors acted as test participants, the authors show that the number of contents
that the test participants had contributed to Wikipedia was strongly related to their preference
for reciprocal exchange, their social image interest, and their altruistic preferences. Therefore,
an individual’s motivation to submit a review on an ERP can also be explained by intrinsic
motivation (see e.g., Poch and Martin, 2015; Bitzer et al., 2007; Tedjamulia et al.; 2005;
Kreps, 1997) and reciprocity (see e.g., Jochims, 2016; Fehr and Gächter, 1998).

4.4 ERP characteristics, data set, and descriptive statistics
4.4.1 Kununus and Glassdoors rating systems
On Kununu and Glassdoor, employees can rate companies in different categories by using a
five star scale. On Kununu, stars can be awarded in 13 categories such as working atmosphere,
supervisor behavior and working conditions. On Glassdoor, in addition to the overall rating,
stars can be awarded in five other categories such as work/life balance and career opportunities.
On both ERPs, employees can describe individual experiences in text comments and indicate
whether they would recommend their current or former company. Reviews can be submitted
by active and former employees as well as trainees, interns and applicants.
The submission of reviews takes place anonymously. Employees who wish to leave a review
must, however, register with a valid E-mail address on the respective ERP. Kununu and
Glassdoor have established various technical and manual testing procedures to ensure that the
reviews are written by actual employees and meet the codes of conduct. Furthermore, both
ERPs promise that they never delete or change the contents of reviews as long as these reviews
met the codes of conduct.22 When writing a review on Kununu and Glassdoor, various
information may be deliberately omitted, especially if a piece of information allows
identification. A difference between the two ERPs is, that the location of the company to be
reviewed must always be indicated on Kununu, while on Glassdoor this information can be
deliberately omitted. On both ERPs, reviews can be filtered by different employee subgroups,

22 See videos (in German) on Kununus’ review control system
(https://kununugmbh.zendesk.com/hc/de/articles/115004243929-Wie-sorgt-kununu-f%C3%BCr-echteBewertungen-wie-funktioniert-die-Bewertungskontrolle-) and codes of conduct
(https://kununugmbh.zendesk.com/hc/de/articles/115004235245-Warum-gibt-es-auf-kununu-Regeln-wielauten-diese-) and Glassdoors’ community guidelines (https://help.glassdoor.com/article/CommunityGuidelines/en_US) (all three sources accessed June 06, 2020).
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review score, and on Kununu, by the time period (i.e. reviews written in the last month, the last
6 or 12 months).
On both ERPs, companies can choose between free and paid company profiles, whereby the
paid variants include far more options. Companies being active on the respective ERP are
marked accordingly.
Company-related information is freely accessible to every user on Kununu. In addition to all
reviews, employer responses to reviews and company profiles (if existent) can be viewed for
free. Glassdoor users are initially presented with only a limited amount of user generated
content for each company. While users can, for example, see the average review score, only a
limited number of reviews can be viewed in detail.
Kununu's unique characteristic is the connection to the career-oriented social networking
service XING, established in January 2013. The connection to XING appears quite advantageous
for Kununu. Employees who have a XING profile but have not yet been active on an ERP will
be approached by XING to use Kununu.
4.4.2 Data set
This section explains the data set, which is used in the subsequent section to present descriptive
statistics on the ERP range and the ERP usage behavior of companies and employees in
Germany. In section 4.5, the data set is used to perform more detailed statistical tests and a
regression analysis that investigates potential bias factors that may affect the reviews on ERPs.
The aim of these investigations is to gain deeper insights into the specific characteristics of
ERPs, which are not covered by the literature presented in section 4.2.
The dataset contains several indicators from Glassdoor and Kununu and key figures for 114
companies. The companies were selected on the basis of the biennial report of the German
Monopolies Commission (Monopolkommission, 2018). In terms of domestic net product, the
report contains the largest companies in Germany for the reporting years 2016 and 2014. The
partial geographical limitation to the largest European economy, Germany, allows a detailed
analysis of the two ERPs and at the same time ensures a sufficiently large data basis.
The data set contains the number of employees in Germany for the year 2016 (2014) for 108
(97) companies. In 2016, these companies thus employed at least 3.636.987 people, which
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corresponds to more than 8.28% of the employed German residents during that time period. 23
In order to enable a uniform comparison of the ERPs and companies, all data from Kununu and
Glassdoor were collected within one week (April 6-9, 2020).
For Kununu, the total number of reviews, the number of reviews for the last 12 months, the
average review score, the recommendation rate, the number of employer responses, and the
number of active months on Kununu were collected for each company. In order to enable a
detailed analysis, data on the number of reviews, the average review score, and the
recommendation rate were also collected for the following subsets: current and former
employees, executives and non-executives, and reviews with and without employer responses.
Due to limited filter functions for Glassdoor, only the total number of reviews, the average
review score, the recommendation rate and the number of active months on Glassdoor were
collected for each company. Since the recommendation rates correlate strongly with the average
review scores (Kununu: r = 0.92, p–value < 0.001; Glassdoor: r = 0.83, p-value < 0.001), only
the average review scores are used in the further analyses.
For both ERPs, it was also recorded whether the companies were marked as active employers
on the respective ERP. The companies were assigned to one of eleven (clustered) industries
based on their indicated economic sector (see Appendix section 4.8).24 For all figures, tables,
regressions, and significance tests in this paper, only those companies were considered for
which at least 10 reviews had been submitted on the respective ERP.
4.4.3 ERP range and usage of companies and employees in Germany
With approximately 60 million reviews, salary reports, and insights on more than one million
companies and 50 million different visitors per month, Glassdoor is currently (May, 2020) one
of the world's largest ERPs.25 More than 7,000 companies are customers of Glassdoor and make

23
24
25

According to the Federal Statistical Office of Germany (2019), there were 43,900,000 employed German
residents in December 2016.
Throughout this paper, due to lack of space, only the first-mentioned industries of the clustered industries are
mentioned in figures, tables, and the text.
It should be noted that the job search engine Indeed has the largest number of company reviews for worldwide
locations. However, since Indeed’s number of reviews for companies in Germany is much lower and the filter
functions are less advanced than on Kununu and Glassdoor, this paper refrains from taking a closer look at
Indeed.
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use of the available recruitment and advertising opportunities.26 In 2015, the platform was
already actively used by 433 (87%) of the Fortune 500 companies (Barnes et al., 2015).
In German-speaking countries, Kununu is the largest ERP with more than 4.1 million reviews
on more than 946,000 companies.27 As of May 2020, Kununu has been active in Germanspeaking countries for more than 12 years and has therefore been present in this region much
longer compared to Glassdoor (since January 2015). In addition to Kununu and Glassdoor,
there are further ERPs in German-speaking countries which are not taken into account in this
paper due to the much lower user numbers (see Reuter and Junge, 2017).
In the following, several indicators collected directly from both ERPs for selected companies
and their employees are presented by using the data set. In this way, a more detailed picture of
the current ERP usage behavior of employees and companies in Germany is provided. As
mentioned above, for reviews on Kununu there is a need to indicate a company's location. As
this is not the case for Glassdoor, for the companies included in the data set only a
comparatively small proportion of the total reviews can be clearly attributed to company
locations in Germany.
Figure 4.1 shows whether the companies in the dataset are marked as active employers on
Kununu and/or Glassdoor. Only 9 out of 114 companies (7.89%) are not active on either of the
two ERPs. Of the 114 companies considered, 88 (77.19%) are active on Kununu and 79
(69.30%) on Glassdoor.

26

27

The information was extracted from the ‘about us’ section on the Glassdoor website
(https://www.glassdoor.com/about-us/,
https://www.glassdoor.com/about-us/recruit-holdings-announcescompletion-of-glassdoor-acquisition/, both accessed June 06, 2020).
The information was extracted from the main section on the Kununu website (https://www.kununu.com/,
accessed June 06, 2020).
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N=9
7.89%
N = 26
22.81%
only Kununu
only Glassdoor
N = 62
54.39%

Kununu & Glassdoor

N = 17
14.91%

not active
N = 114 companies

Figure 4.1: ERP activities of the companies.

Table 4.1 presents values of several indicators on Kununu and Glassdoor ordered by company
sizes. The number of reviews for German locations is considerably higher for Kununu. As it is
not mandatory to indicate the location of the company when submitting a review on Glassdoor,
Table 4.1 also presents the numbers of reviews relating to worldwide locations which are, on
average, much higher. For the companies considered, less than 5% of the reviews on Glassdoor
can be clearly identified with locations in Germany. Even when considering all reviews in
German (language), the number of these reviews accounts, on average, for less than 10% of the
worldwide reviews for Glassdoor (location indicated and not indicated).
On average, less than 10% of reviews on Kununu received responses from the respective
companies. Moreover, more than 40% of the companies use the response function only to a
very limited extent. A closer comparison of the average review scores of reviews with and
without employer responses shows that the companies use the response function primarily to
respond to reviews with a below average star rating. Considering companies that have
responded on at least 10 reviews, the mean review score is significantly worse (unpaired t-test
(unequal variances), p-value < 0.01, N = 65 companies) for reviews with responses
(mean = 3.33, sd = 0.54) than for reviews without responses (mean = 3.64, sd = 0.26).

106

Chapter 4. Employer review platforms
Company Size (in
2016)
Companies
Reviews
(full period)
Reviews
(last 12 months)
Employer
Responses
Companies with
<10 Employer
Responses
Companies marked
as Active
Employers

< 10.000
N
%
Mean
Median
(sd)
N
Mean
Median
(sd)
N
Mean
Median
(sd)
N
N
% per
Group
N
% per
Group

10.00019.999
35
39
30.70
34.21
Kununu
453.80
547.21
374.00
463.00
(331.32)
(430.75)
35
39
96.97
116.38
56.00
108.00
(75.90)
(86.08)
35
39
50.94
48.54
8
19
(94.95)
(93.85)
35
39
19
16
54.29
41.03
25
71.43

32
82.05

20.000 –
49.999
20
17.54

≥ 50.000

All Sizes

20
17.54

114
100.00

861.90
880.50
(535.29)
20
172.35
147.50
(250.95)
20
75.50
26.50
(96.85)
20
8
40.00

2123.75
1720.00
(1567.73)
20
525.90
386.50
(432.43)
20
195.80
66.50
(237.35)
20
6
30.00

850.32
534.00
(961.41)
114
192.08
116.50
(251.92)
114
79.84
23.50
(140.29)
114
49
42.98

14
70.00

17
85.00

88
77.19

Glassdoor
Mean
62.80
83.24
95.60
270.10
112.43
Median
30.00
37.00
56.00
224.00
46.50
(sd)
(101.82)
(228.79)
(95.14)
(190.40)
(183.03)
N
35
37
20
20
112
Reviews
Mean
142.66
149.24
162.70
488.15
210.11
(language:
Median
68.00
77.00
98.00
347.00
85.00
German)
(sd)
(272.28)
(256.99)
(162.64)
(381.97)
(301.05)
N
35
37
20
20
112
Reviews
Mean
3223.14
2918.61
1154.80
2023.95
2542.41
(Worldwide)
Median
216.00
287.50
240.00
1230.00
417.00
(sd)
(7407.77)
(8963.95)
(1762.12)
(2334.07)
(6726.01)
N
35
38
20
20
113
Companies marked N
22
25
14
18
79
as Active
% per
62.86
64.10
70.00
90.00
69.30
Employers
Group
Table 4.1: ERP usage characteristics for Kununu and Glassdoor ordered by company size (employees in
Germany in 2016).
Reviews
(Germany)

4.5 Possible bias factors affecting reviews on ERPs
Section 4.3 has emphasized that the review environment of ERPs differs considerably from the
review environment of online marketplaces, especially with regard to the subject of the review.
Below, four factors that can bias the (aggregate) reviews on ERPs are identified and examined.
The sequence of these factors is chosen with regard to their presumed impact on average
reviews where those factors considered to have the biggest influence are examined first.
4.5.1 Perceived level of anonymity
ERPs state that they are concerned with ensuring the highest possible degree of anonymity for
their users. These efforts are quite understandable from a scientific point of view. For example,
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Brutus and Derayeh (2002) and Antonioni (1994) show that a high degree of anonymity
encourages honest employer evaluations.
Even if ERPs try to guarantee a high degree of anonymity, it seems questionable whether this
is perceived by ERP users accordingly. In particular, employees who work for relatively small
companies may fear that they could be identified through the submission of a review.28
If employees have the ambition to write a review that is as informative as possible, they often
not only award stars in different categories, but also write text commentaries in which they
describe their individual job-related experiences. The submitted experiences could potentially
harm the rated company.29 If an employee is concerned that the publication of her work-related
experience will enable her identification and could cause negative consequences for the
company, she could deliberately limit her review to more positive experiences. As
Cloos et al. (2019) experimentally show, the willingness to accept disclosure of information to
other people depends strongly on the concrete content of this information. Further, the results
of several experimental studies (Cloos et al., 2019; Benndorf and Normann, 2018; Schudy and
Utikal, 2017) suggest that between 10 and 20% of participants generally refuse to share their
private information with others. Transferred to ERPs, this implies that employees with concerns
about the consequences of their shared work-related experiences could deliberately refrain from
writing text commentaries and/or specifying the location of their employer. In the case of too
strong concerns, they could also decide completely against the submission of a review.
As mentioned earlier, employees who submit a review on Glassdoor can choose not to disclose
their company's location and obviously often decide against a disclosure. As shown in Table
4.1, the number of reviews on Glassdoor written in German is almost twice as high as the
number of reviews written in German and additionally indicating a company location.30

28

29
30

Media reports in which German employers could clearly assign negative reviews to individual employees can
be found online. In one case, this even resulted in dismissal (see (in German):
https://www.waz.de/wirtschaft/noten-fuer-den-chef-kann-man-job-bewertungsportalen-trauenid214021731.html,
https://www.handelsblatt.com/unternehmen/beruf-und-buero/the_shift/arbeitgeberbewertung-im-netz-kantinenessen-lecker-kollegen-nett-chef-bloed/21086920.html, both accessed June 06,
2020).
See Pfeffer et al. (2014) on negative word-of-mouth dynamics in social media networks.
It is of course possible that some of the reviews in German refer to company locations in Austria, Switzerland,
and other countries. However, it is assumed here that these reviews represent only a negligible percentage
share, since most of the locations of the companies in the data set are in Germany, and Germany also has
considerably more employed inhabitants than Austria and Switzerland.
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Unlike on Glassdoor, employees on Kununu are required to indicate the location of their
company when providing a review. For reviews with an indicated company location it therefore
seems likely that these reviews reflect a wider range of opinions when provided on Kununu
then when provided on Glassdoor. In order to test whether the perceived level of anonymity
can have an influence, Kununu’s and Glassdoor’s average review scores for reviews with an
indicated company location (in Germany) are compared below.

automotive (N = 16)
building (N = 5)
consumables (N = 13)
energy (N = 6)
finance (N = 19)
health (N = 6)
logistics (N = 8)
media (N = 3)
pharma (N = 11)
retail (N = 8)
technology (N = 8)
all (N = 103)

**
**

*
***

3

3.2

Kununu

3.4
3.6
3.8
average review score

4

4.2

Glassdoor

Figure 4.2: Mean review scores for Kununu and Glassdoor ordered by industry.
Notes. Unpaired t-tests (unequal variances) for the following industries: automotive, building, finance, health,
logistics, pharma, all. Unpaired t-tests (equal variances) for the following industries: consumables, energy, retail,
technology. * p < 0.10, ** p < 0.05, *** p < 0.01.

Figure 4.2 depicts the mean review scores on Kununu and Glassdoor for each industry. With
the exception of the energy industry, the average review score is always higher on Glassdoor
than on Kununu. The differences are significant for the automotive (unpaired t-test (unequal
variances), p-value = 0.0298, N = 16 companies), consumables (unpaired t-test (equal
variances), p-value = 0.0173, N = 13 companies) and technology industry (unpaired t-test (equal
variances), p-value = 0.0505, N = 8 companies), and also for all industries combined (unpaired
t-test (unequal variances), p-value < 0.001, N = 103 companies).
How can these results be explained? In the light of employees’ possible concerns regarding
anonymity it seems plausible that employees who provide a more negative review of their
company on Glassdoor are less likely to specify a clear company location compared to
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employees who provide a more positive review. Consequently, the results shown in Figure 4.2
can be explained by the fact that the average review scores included for Glassdoor are based
on a subset of comparatively good reviews, whereas for Kununu, the whole range of reviews is
included. This explanation is also supported if one compares Glassdoor’s average review scores
for reviews with and without an indicated company location. For reviews in German language
with an indicated company location, the mean of the average review score is 3.84 whereas for
reviews in German language without an indicated company location, the mean is 3.78.
However, a comparison of these values from Glassdoor is problematic since the reviews with
an indicated company location belong to the set of all reviews in German language.
4.5.2 Self-selection and time of posting a review
The provision of a company review on an ERP is voluntary. The reviews submitted are not
random samples of the workforce and are therefore subject to a self-selection bias. Employees
only write a review if the benefit they feel from doing so outweighs the effort involved in
writing it. For reviews on online marketplaces, various authors (Marinescu et al., 2021;
Luca and Zervas, 2016; Masterov et al., 2015; Hu et al., 2009) point out that the majority of
reviews is written by users who made a particularly positive or negative product-related
experience. Very positive reviews are usually observed more frequently than very negative
reviews. People are open to share information on the internet, especially in states of arousal
(Berger and Milkman, 2012; Berger, 2011). Therefore, for ERPs, one might assume that at least
some employees feel the need to share their work-related experiences and opinions online,
especially at times when work-related experiences take on an above-average positive or
negative form.
If this assumption is applicable to a fraction of employees, this would imply that employees
with moderate work-related experiences are under-represented on ERPs compared to their
actual distribution in a company’s workforce. However, for Glassdoor, Marinescu et al. (2021)
find that the distribution of reviews is relatively balanced.
Users of online marketplaces are usually asked to provide a review in a message (e.g., by Email or messenger services such as WhatsApp) immediately after completing a transaction. The
evaluation is thus made at a time when users are likely to remember the transaction relatively
well. In contrast, on ERPs it is much more difficult to make a statement about at which point of
time in their career, employees decide to rate their company.
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Imagine, for example, an employee after a job change who was far less satisfied with her former
affiliated company than with her current company. After two months this employee rates her
current company on an ERP benevolently and positively. After a further six months, the
employee has settled into the environment of the new company and now views her job far less
euphorically than in the first months. This process is known as hedonic adaption (or hedonic
treadmill) (see e.g., Frederick and Loewenstein, 1999). It describes the phenomenon that after
a positive or negative evaluated life change, the satisfaction level of a person will approach its
original level after a relatively short time. In the example above, the employee's level of
satisfaction, which has now fallen again, would not be reflected in her original review.
Based on the reviews on ERPs, no statement can be made about the degree of self-selection.
Further, without a detailed qualitative analysis of single reviews, it is not possible to determine
in which emotional state the reviewer was or how long she had been working for the evaluated
company when she wrote the review. However, Kununu’s filter functions allow aggregated
review scores to be generated for both current and former employees. In order to get an
approximate idea of whether the time of posting a review has a relevant impact on the average
reviews, the average review scores of both current and former employees are compared below.
Over all companies, the average review scores for current employees (mean = 3.71, sd = 0.25)
are significantly better (unpaired t-test (unequal variances), p-value < 0.001, N = 111
companies) than for former employees (mean = 3.33, sd = 0.43). This result is robust to all
industry classifications in the data set (unpaired t-tests, all p-values < 0.1). This result is,
however, not entirely surprising since it can be assumed that many former employees have left
a company precisely because of dissatisfaction and therefore rate this company worse than
current employees.
However, the results illustrate that a comparison of the aggregate ERP reviews of companies
can be problematic if the percentage share of former employees’ reviews among all reviews
differs between these companies. For example, depending on the company, the percentage share
of former employees’ reviews among all reviews in the automotive industry ranges from 16.29
to 40.04% (mean = 25.52%, sd = 7.12%, N = 16 companies).
4.5.3 Employee's awareness of their impact on a company’s reputation
Employees who rate a company on an ERP influence the reputation of that company. The
company reviews on ERPs are read both by job-seekers and the current employees of a
company. Studies (Wayne and Casper, 2012; Chapman et al., 2005) indicate that a good
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reputation increases the attractiveness of a company for job-seekers. A good reputation of a
company attracts a higher number of job-seekers compared to companies with a lower
reputation (Turban and Cable, 2003). In addition, a higher reputation attracts job-seekers with
higher abilities (Bidwell et al., 2015). Current employees are also influenced by the reputation
of their affiliated company. Their own engagement is positively influenced by the company’s
reputation (Shirin and Kleyn, 2017; Men, 2012) and they are more likely to remain in their
company through well-established HRM practices (App et al., 2012). Arnold and
Staffelbach (2012) show that employees who trust their employer and who have a high level of
perceived employability show lower levels of job insecurities after a company restructuring.
When providing a company review on an ERP it is likely that at least a fraction of employees
has an interest in maintaining the already good reputation or to increase the reputation of their
affiliated company. Since co-workers with high abilities who fit well into the company can help
to maintain and further improve a company's good reputation, the current employees of a
company may benefit from their company recruiting the best possible applicants for vacant
positions. In order to attract applicants, it is advantageous for companies to have a good
reputation on an ERP. For these reasons, current employees have strong incentives to influence
the reputation of their company in the most positive way. Helm (2011) examines which factors
influence employees’ awareness of their impact on a company’s reputation. Her findings show
that especially the pride employees feel for being affiliated with a company has a positive effect.
Considering the entire workforce of a company, it is unclear to what extent individual
employees or employees in different positions are aware of their impact on the company’s
reputation. However, media reports on companies focus particularly often on the management
personalities of companies. In addition, various studies (Conte, 2018; Love et al., 2017)
examine the influence that executives (especially CEOs) have on the reputation of companies.
It is therefore likely that employees in executive positions are particularly aware of their
influence on a company's reputation. We would therefore expect the average reviews of
executives to be better than those of non-executives.
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Figure 4.3: Mean review scores of non-executives and executives on Kununu ordered by industry.
Notes. Unpaired t-tests (unequal variances) for the following industries: automotive, building, logistics, all.
Unpaired t-tests (equal variances) for the following industries: consumables, energy, finance, health, media,
pharma, retail, technology. * p < 0.10, ** p < 0.05, *** p < 0.01.

Figure 4.3 shows the average review scores for the reviews of non-executives and executives
on Kununu. The average review scores of executives are better than those of non-executives in
each industry, except for the media industry for which only three companies are included in the
data set. Significant differences can be observed for the automotive, finance, and health industry
as well as for all industries combined. Regarding these results, it must be emphasized that based
on the data it cannot be distinguished whether executives provide better average reviews
because they have a stronger awareness of their impact on a company’s reputation or whether
they actually perceive their job as better because of e.g., above-average salaries and/or their
prominent position within the company. Nevertheless, these results clearly show that the
average reviews of employees in different positions can differ significantly. Consequently,
these results further demonstrate that a comparison of the aggregate review scores of companies
can be problematic if the percentage share of reviews from executives among all reviews
deviates between these companies.
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4.5.4 Socially influenced preferences
In their product- or service-related preferences, individuals are often influenced by the existing
preferences of other people (Cialdini and Goldstein, 2004). A deviation of one's own
preferences from other people’s preferences can cause a state of cognitive imbalance.
According to balance theory (Heider, 1946), people tend to adjust their attitudes towards the
evaluated circumstances or objects, or adjust their attitudes towards others in order to achieve
a more balanced state of mind.
For the submission of employer reviews, it seems reasonable to assume that employees do not
exclusively consider own work-related opinions, but are influenced by the existing reviews of
their current or former colleagues. The extent to which an employee's own opinion is influenced
by existing reviews may also depend on the degree of sympathy an employee has with her
current or former colleagues. Izuma and Adolphs (2013) have experimentally demonstrated that
students improved their original rating of a t-shirt after they were told that their fellow students
who were perceived as sympathetic rated the t-shirt better than themselves. At the same time,
students downgraded their original rating of a t-shirt after learning that sex offenders who were
perceived as unsympathetic had rated t-shirts similarly well. Concerning how long people
maintain this change of attitudes, there is conflicting evidence. While Izuma and
Adolphs (2013) observed that preferences were still socially influenced after 4 months,
Huang et al. (2014) found that such an effect was only noticeable for a few days before the
subjects returned to their original preferences.
For the reviews on online marketplaces like Amazon or eBay, it can be assumed that social
conformity pressure is only of extremely minor importance since the individual reviews come
from people who are usually not connected to each other in any way. Reviews on ERPs are
submitted anonymously, but compared to online marketplaces the social distance is much
smaller. It certainly seems plausible that employees, especially based on job characteristics
(e.g., position, department) included in single reviews, identify themselves with the persons
who wrote existing reviews and therefore unconsciously give a better or worse review than they
would have done without this priming.
However, based on the data collected for this paper, no evidence can be obtained as to whether
and to what extent socially influenced preferences affect employee reviews on ERPs.
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4.5.5 Regression analysis
Section 4.4 showed that for Kununu 88 and for Glassdoor 79 of the 114 companies in the data
set are marked as active employers on the respective ERP. In the following, a regression
analysis is used for both ERPs to test whether the average review scores of companies that are
marked as active employers differ from the average review scores of companies that are not
marked as active employers. For Kununu, it is further investigated whether the share of former
employees’ reviews and the share of executives’ reviews still have an influence on the average
review scores when including relevant control variables in the regression.
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Glassdoor
(3)
(4)
(5)
(6)
Active employer
0.14**
0.03
-0.03
-0.04
(0.07)
(0.12)
(0.13)
(0.14)
Months since First
0.00*
0.00
0.00
-0.00
Review
(0.00)
(0.00)
(0.00)
(0.00)
Reviews from former
-0.01***
data not available
employees (%)
(0.00)
Reviews from
-0.01*
data not available
executives (%)
(0.00)
Employees (in 1000)
-0.00
-0.00
-0.00
(0.00)
(0.00)
(0.00)
DAX
0.06
0.20*
(0.05)
(0.10)
Automotive
0.08
0.12
(0.09)
(0.21)
Retail
-0.08
-0.04
(0.16)
(0.24)
Energy
-0.08
-0.33
(0.13)
(0.25)
Pharma
0.06
-0.04
(0.11)
(0.24)
Building
-0.11
-0.21
(0.10)
(0.27)
Technology
-0.08
0.15
(0.12)
(0.24)
Consumables
-0.01
0.25
(0.13)
(0.22)
Logistics
-0.20
-0.24
(0.11)
(0.25)
Finance
-0.13
-0.16
(0.08)
(0.20)
Health
-0.34**
-0.80**
(0.15)
(0.54)
Constant
2.79***
3.13***
3.47***
3.64***
3.63***
4.09***
(0.21)
(0.29)
(0.40)
(0.30)
(0.35)
(0.37)
N
113
97
97
103
89
89
R2
0.08
0.15
0.33
0.01
0.01
0.27
Table 4.2: OLS regression of average review scores on ERP characteristics, company characteristics, and
clustered industries.
(1)
0.07
(0.06)
0.01***
(0.00)

Kununu
(2)
0.09
(0.07)
0.01***
(0.00)
-0.01*
(0.00)
-0.01
(0.00)
0.00
(0.00)

Notes. The numbers (1) to (6) refer to different regression models. In all models the dependent variable is the
average review score. The independent variables in models (1) and (4) refer directly to ERP characteristics of the
companies. Where possible, models (2) and (5) additionally take into account further ERP characteristics as well
as the number of employees (in 1000) for each company. Models (3) and (6) further take into account whether a
company has been listed in the German stock index DAX since 2007 and whether a company is classified in the
respective clustered industry. Robust standard errors in parentheses: * p < 0.10, ** p < 0.05, *** p < 0.01.

In the OLS regression models in Table 4.2, the average review score on Kununu is the
dependent variable in models 1-3 while the average review score on Glassdoor represents the
dependent variable in models 4-6. The upper four independent variables relate to the ERPs
directly. The variable active employer is a dummy variable that takes a value of 1 if a company
is marked as an active employer on the respective ERP. The variable months since first review
counts the number of months since the first review on each ERP. Reviews from former
employees (%) contains the percentage share of reviews from former employees among all
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reviews. Likewise, reviews from executives (%) contains the percentage share of reviews from
executives among all reviews. A further control variable is employees (in 1000) which is an
average of the average number of employees in the years 2016 and 2014. The remaining control
variables refer to company characteristics and are dummy variables taking a value of 1 if a
company has been listed in the German stock index DAX since 2007 or is classified in the
respective clustered industry.
For Kununu, no robust effect of an active profile can be observed. Only in model 3, an active
profile positively affects (p-value < 0.05) the average review score of a company. For
Glassdoor, no effect of an active profile can be observed in any model. It has to be noted that
there is no data available on how long a company has had an active employer profile. Therefore,
based on the results from Table 4.2, no conclusive statement can be made as to whether an
active employer profile has an effect on average review scores. The variable months since first
review has a positive effect for Kununu in all models, but not in any of the models for
Glassdoor. For Kununu, a significantly negative effect can be observed for the percentage share
of reviews from former employees. This result implies that a 10% increase in the percentage
share of reviews from former employees on average leads to a reduction of the average review
score by 0.1 stars. The variable reviews from executives (%) has a significantly negative effect
in model 3 but not in model 2. This result differs from the result in Figure 4.3, where the average
review scores of executives were significantly better than the average review scores of nonexecutives. However, the negative coefficient of reviews from executives (%) is significant only
at the 10% level and the regression in Table 4.2 contains a number of control variables that are
not included in Figure 4.3. Therefore, we refrain from a further interpretation of this result.
Additionally, for Kununu and Glassdoor, negative effects (p-value < 0.05) for the industry
health can be observed.

4.6 Suggestions for informative ERP designs
4.6.1 How to address possible bias factors
The results from the previous section have shown that the perceived level of anonymity can
affect a review’s informativeness. It was highlighted that the concrete design of an ERP has an
influence on the average review scores. It seems reasonable that Glassdoor aims to motivate as
many employees as possible to provide a review by offering a voluntary option to indicate a
company’s location. Especially for international companies, it is often unclear to ERP users to
which location or geographical area a review refers. In the case of small companies, the
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possibility to deliberately avoid specifying the company’s location appears reasonable as it
guarantees the anonymity of the reviewer. However, for the reviews of larger companies, it is
quite questionable what benefit individual reviews have if it is unclear whether these reviews
relate to locations in e.g., Portugal, Brazil or Germany.
ERP operators have to weigh up how they can persuade employees to provide informative
reviews whilst accounting for their concerns regarding anonymity. To address this issue, ERPs
could oblige employees to indicate a company location when providing the review, but give
them an option not to publish the company location publicly with their review. In this way, the
review scores and further related values of such a review could at least be included in the
aggregated scores of a specific company location.
Employees from smaller companies might fear that they could easily be identified by their
bosses or colleagues through their ERP review. To address such concerns, ERPs could give
these employees the option to only include their review in the aggregated score of their company
and not as a separately visible review. It is further conceivable that such reviews could be
disclosed as visible reviews only after at least a certain number of reviews have been provided
for the respective company since an individual assignment to reviews would then be less likely.
The next suggestions refer to self-selection and the time of posting a review. Self-selection of
particular groups of employees could mainly be reduced if companies would actively encourage
their whole workforce to provide reviews on ERPs. ERPs could focus their marketing efforts
particularly on those groups of employees who are currently underrepresented on the respective
ERP. Regarding the time of posting a review, it has been shown that the reviews of current and
former employees differ. In order to allow a better comparison between companies, ERPs could
set their filter defaults in such a way that initially only the average review scores of current
employees are displayed. The possibility that a fraction of reviews have been written in aroused
states could be reduced by asking employees of ERPs to verify or renew their submitted reviews
regularly. Reviews that are regularly verified or updated by the same employee could be flagged
as highly informative by ERPs. By re-examining her first review, an employee might register
if she had written her first review with too much euphoria or anger and accordingly correct the
first review if necessary. The ERP could then calculate an average review score from the
individual reviews of an employee in order to prevent the reviews from counting more than
once.
A useful suggestion regarding the possible biasing impact of an employees’ awareness of her
impact on a company’s reputation is more complicated. Without the use of time-consuming
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questionnaires (e.g., in Helm, 2011) it is impossible to determine an employees’ awareness of
her impact on a company’s reputation and even with a detailed questionnaire, a socially
desirable response behavior cannot be ruled out. However, on the profile pages of individual
companies, ERPs could highlight which percentage shares of the reviews were provided by
which groups of employees. ERPs could further indicate when average review scores differ
particularly strong between different groups of employees (or between different locations of the
same company).
An additional suggestion refers to the socially influenced preferences of employees. ERPs could
increase the informativeness of reviews by trying to prevent a possible priming through already
existing reviews. Glassdoors’ “Give to get” policy partly helps to reduce a possible priming
effect as employees have only limited access to contents when they visit the Glassdoor website
for the first time. Nevertheless, it would make sense for ERPs to consider a design in which
users when opening a company’s ERP site are asked whether they just want to inform
themselves or if they want to rate their company first. In the second case, users could be
reminded that in order to capture unbiased opinions, it would be useful for them to write a
review before reading any of the other existing reviews.
4.6.2 Further suggestions
To ensure the best possible matching process between employees and companies via ERPs, it
would be beneficial to employees if they could individually weight which attributes are
particularly important to them in the search process for a suitable company. Suitable companies
could then be presented in a ranking based on the individual weightings and the already
submitted reviews.
A company’s average review score displayed by ERPs is based on all reviews submitted since
the existence of a company’s site on the ERP. If a user now compares the average review scores
of different companies on an ERP, the average review scores are the result of reviews that have
not been written within the same time frame. By using the filter function of Kununu, it is
possible to display a company’s average review score of the past month, the past 6 months, and
the past 12 months. Here, it is suggested that ERPs could display the average review score of
the last 12 or 24 months by default. Job-seekers would benefit from this by being able to
compare companies' current working conditions with each other without having to set a filter
first. Such a design feature would also strengthen the incentive for companies to improve their
employer quality. First, companies could not rely on good reviews older than 12 or 24 months.
Second, implemented quality improvements by companies would also become visible more
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quickly since poor reviews older than 12 or 24 months would no longer be included in the
average review score.
Especially for larger companies where employees may not have to be very concerned about
maintaining their anonymity, it would be reasonable to specify demographic variables when
submitting a review on an ERP. Drabe et al. (2015) show that job satisfaction varies between
different age groups and that different age groups attach importance to different factors with
regard to their job satisfaction. Therefore it would be useful if, for example, an older employee
could specify on an ERP via a filter that she only wants to see reviews of employees older than
45 years.
ERPs could additionally enable registered users to mark reviews from other users as helpful. In
this way, ERP users who have posted a review would be informed whether their review was
perceived as helpful which could motivate them to provide more (informative) reviews in the
future.
Further, it would be useful if current and former employees could voluntarily state in their
reviews how long they have been working or have worked for the rated company and how many
companies they have worked for previously. Based on this information, ERPs could present
details about how long former employees have worked for that company on average and thereby
provide ERP users with an indication of a company’s employee turnover rate. Additionally,
former employees could be asked on a voluntary basis about the reasons why they left a
company.

4.7 Conclusion, limitations, and suggested research agenda
This article examined specific design features of ERPs in detail. By consulting the relevant
literature, it was shown that the rating environment of ERPs differs substantially from the wellstudied rating environments of online marketplaces. Possible bias factors such as the perceived
level of anonymity and the timing of review provision resulting from the special rating
environment of ERPs were discussed. Whenever possible, it was empirically demonstrated that
these factors can have an influence on aggregated review scores. Suggestions on how to address
the problems connected with these bias factors were presented. Additionally, further
suggestions for more informative ERP designs were outlined.
This paper has a number of limitations. At the level of the individual reviews, there was no
control on when these reviews were provided. In particular, the results from the comparison of
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the average review scores of Kununu and Glassdoor should be treated with caution as Kununu
has been active in Germany for a much longer time. To perform the regression analysis with as
many reviews as possible, the average review scores based on the complete review period were
chosen as the dependent variable. The dependent variable was recorded at a fixed date in
April 2020, whereas the independent variable employees (in 1000) refers to dates several years
earlier. In addition, whether the companies were marked as active employers on the respective
ERP was also recorded on a fixed date. Therefore, no statement can be made as to when this
activity started or whether inactive companies were active on the respective ERP in the past.
The data set contains ERP values and company key figures for 114 large companies that are
active in Germany. Therefore, it is unclear whether the differences between the average review
scores on Kununu and Glassdoor and between the different subgroups on Kununu also apply to
smaller companies and/or companies outside Germany.
ERPs and the information provided on them offer numerous perspectives for future research.
Similar to the study by Marinescu et al. (2021), the effects of implemented design changes on
ERPs could be examined more closely. Since the (attempted) posting of counterfeit reviews can
be observed on many platforms (Luca and Zervas, 2016; Mayzlin et al., 2014), related to ERPs
this issue also presents a promising field of research. Since laboratory experiments allow to
control for a wide range of confounds (see e.g., Cloos et al., 2020; Weimann and
Brosig-Koch, 2019), they could be used to investigate in detail the extent to which factors such
as socially influenced preferences influence the evaluation of one's own employer.
The information provided on ERPs could also be used to extend existing research on corporate
social responsibility (see e.g., Fietze et al., 2019; Henry and Möllering, 2019;
Uzhegova et al., 2019). At the level of individual companies, future studies could examine
whether the existing level of corporate social responsibility, or whether and how newly
implemented corporate social responsibility initiatives have an effect on a company’s reviews.
Furthermore, the question of how platform users interpret the ratings of ERPs compared to the
ratings on online marketplaces would offer an important and interesting field of research which
has not been investigated yet.
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4.8 Appendix
Industry Classification of the Companies in the Data Set
Automotive / Supplier / Mechanical Engineering (N = 16): Volkswagen AG, Daimler AG,
BMW AG, Robert Bosch GmbH, INA-Holding Schaeffler GmbH & Co. KG,
ZF Friedrichshafen AG, Ford-Group Germany, Opel Automobile GmbH, MAHLE GmbH,
Freudenberg & Co. KG, Continental AG, Liebherr-International-Gruppe Deutschland,
ABB-Gruppe Deutschland, Hella KGaA Hueck & Co., Krones AG, Voith GmbH
Retail (N = 9): Rewe-Gruppe, Edeka-AG, Aldi-Süd, METRO AG, Otto Group,
dm-drogerie markt, Tchibo, Lidl, Kaufland
Energy / Water- / Waste Management (N = 8): EWE AG, Stadtwerke München GmbH,
RWE AG, E.ON SE, Vattenfall-Gruppe Deutschland, EnBW Energie Baden-Württemberg AG,
Rethmann SE & Co. KG (Remondis), Stadtwerke Köln GmbH
Pharma / Chemistry (N = 13): Bayer AG, BASF SE, Fresenius SE & Co. KGaA,
Evonik Industries AG, C. H. Boehringer Sohn AG & Co. KG, MERCK KGaA, LANXESS AG,
Roche-Gruppe

Deutschland,

Sanofi-Gruppe

Deutschland,

Wacker

Chemie

AG,

B. Braun Melsungen AG, Lyondellbasell-Gruppe Deutschland, Bilfinger SE
Building- / Raw Materials / Steel (N = 7): Adolf Würth GmbH & Co. KG, thyssenkrupp AG,
Salzgitter AG, STRABAG Gruppe Deutschland, Saint-Gobain-Gruppe Deutschland,
VINCI-Gruppe Deutschland, K+S AG
Technology / Telecommunications (N = 8): Linde AG, SAP SE, Siemens AG, Deutsche
Telekom AG, IBM-Gruppe Deutschland, Carl Zeiss AG, United Internet AG (1&1),
HP-Gruppe Deutschland
Consumables (N =

14): BP-Gruppe Deutschland, Henkel

AG

& Co. KGaA,

Dr. August Oetker KG, Shell-Gruppe Deutschland, BSH Hausgeräte GmbH, Tchibo GmbH,
Beiersdorf AG, Procter & Gamble-Gruppe Deutschland, Nestlé-Gruppe Deutschland,
INGKA-Gruppe Deutschland (IKEA), Miele & Cie. KG, Philip Morris International-Gruppe
Deutschland, TOTAL-Gruppe Deutschland, H & M Hennes & Mauritz-Gruppe Deutschland
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Health / Other Services (N = 10): Asklepios Kliniken GmbH, Sana Kliniken AG,
Adecco-Gruppe

Deutschland,

AVECO

Holding

AG

(WISAG),

DEKRA

SE,

Vivantes - Netzwerk für Gesundheit GmbH, DFS Deutsche Flugsicherung GmbH,
Rhön-Klinikum AG, Charité Universitätsmedizin Berlin KöR, Kühne + Nagel-Gruppe
Deutschland
Logistics / Defence / Transportation (N = 7): Deutsche Bahn AG, Deutsche Post DHL,
Deutsche Lufthansa AG, Airbus-Gruppe Deutschland, Fraport AG, Rheinmetall AG,
Rolls-Royce-Gruppe Deutschland,
Finance / Consulting / Insurance / Investment (N = 21): Commerzbank AG, Allianz SE,
Deutsche Bank AG, Münchener Rückversicherungsgesellschaft AG, Deutsche Börse AG,
KPMG AG, Norddeutsche Landesbank Girozentrale, Landesbank Baden-Württemberg,
Bayerische

Landesbank, HDI Haftpflichtverband der Deutschen

Industrie V.a.G.,

Ernst & Young-Gruppe Deutschland, KfW Bankengruppe, HGV Hamburger Gesellschaft für
Vermögens-

und

Beteiligungsmanagement

mbH,

UniCredit-Gruppe

Deutschland

(HypoVereinsbank), DZ Bank AG, PricewaterhouseCoopers AG, AXA-Gruppe Deutschland,
HUK-COBURG, Debeka-Gruppe, Signal-Iduna Gruppe, Vonovia SE
Media (N = 3): Bertelsmann SE & Co. KGaA, Axel Springer SE, ProSiebenSat.1 Media SE
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5. Acceptance of data sharing in smartphone apps from key industries
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Germany
This chapter has appeared as:
Mohr, S. & Cloos, J. (2020). Acceptance of data sharing in smartphone apps from key industries
of the digital transformation: A representative population survey for Germany.
MAGKS Joint Discussion Paper Series in Economics, No. 02-2021.

This paper can be downloaded via
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3779905

Abstract: The use of smartphone apps has numerous advantages for app providers and users.
However, the users of many smartphone apps are confronted with a trade-off between usage
benefits and preferences for personal data protection. We investigate the acceptability of data
sharing in different hypothetical scenarios describing five types of these apps from key
industries of the digital transformation. In a representative survey for the German population
(N = 1,013), we examine to what extent the acceptance of data sharing is influenced by potential
recipients, collected information attributes, and the promoted benefits of data sharing. We
differentiate the promoted benefits in two treatments according to monetary (or personal) and
environmental (or public) benefits. Our results show no treatment effects but significant
differences in acceptance values for different recipients and information attributes. We further
observe that participants with stronger green consumption values, participants with a stronger
risk propensity, men, and younger participants show a higher acceptance towards data sharing
in the described scenarios. (JEL: O33, Q18, C83, L86, M31, M37)
Keywords: privacy, digitalization, digital transformation, representative survey, data
protection, environmental attitudes
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5.1 Introduction
In the course of the Covid-19 pandemic, governments in various countries have developed
digital contract tracing apps. The aim of these apps has been to inform people about possible
risk contacts and thus help to slow down the spread of the pandemic. In Germany, large parts
of the society have had a positive attitude towards the app. At the same time, intensive debates
on various data protection concerns arose even before the apps were launched
(Altmann et al., 2020; Amann et al., 2020; Rowe, 2020). The example of the Covid-19 tracing
app illustrates important privacy relevant characteristics of apps and at the same time reveals
problems that app providers face on a regular basis. Many apps require consumers to disclose
personal information to actors of the private or public sector in order to use the apps and the
benefits they offer. For the data-providing consumers, there is consequently a trade-off between
preferences for their own data protection and the potential benefits of data disclosure
(Acquisti et al., 2020, 2016, 2015; Kokolakis, 2017). For app providers, it is essential to know
which features of an app influence users' privacy preferences to what extent. Without such
knowledge, users' privacy concerns may not be adequately addressed, and users may be
skeptical about using an app or could decide against using an app at all. Since individuals' online
privacy preferences are highly heterogeneous (Acquisti et al., 2020, 2016, 2015) and context
specific (John et al., 2011) knowledge on specific acceptance drivers is crucial.
Acquisti et al. (2016) describe the disclosure of personal data and the protection of this data as
two sides of the same coin. The disclosure of personal data is associated with benefits for the
consumers who provide the data, e.g., in the form of financial savings when purchasing products
or from bonus payments. By using apps, consumers can reduce search costs during shopping
and adapt their consumption behavior in order to match their own preferences. Companies
benefit because they can increase their profits by collecting information from their consumers.
In this way, companies can efficiently utilize existing consumer potential and save resources,
for instance, by avoiding excessive advertising. However, for consumers, the disclosure of
personal data can also lead to negative consequences, such as identity theft (Moore et al., 2009),
discrimination of various kinds (Cui et al., 2020; Edelman et al., 2017), or a burden through
excessive advertising (Johnson, 2013). Companies can also suffer from disadvantages, such as
costs resulting from data theft (Hinz et al., 2015), or misuse of data by members of their own
company or by members of affiliated companies (Acquisti et al., 2016).
Since the early 2000s, various scientific studies have investigated which factors influence
privacy preferences

in

different

contexts (for
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Acquisti et al., 2020, 2016, 2015; Kokolakis, 2017). The results of these studies show, for
instance, that the willingness to share data is influenced by the number of potential recipients
(Schudy and Utikal, 2017), the content of the data collected (Cloos et al., 2019;
Benndorf and Normann, 2018; Schudy and Utikal, 2017), and the survey framing
(John et al., 2011). In the context of digital transformation, Apthorpe et al. (2018) use an
advanced survey method to examine privacy norms in various smart home settings. The survey
method builds on the theory of Contextual Integrity (Nissenbaum, 2009) which states that data
protection standards are context-specific and face the generally accepted adequacy of a specific
information exchange. Apthorpe et al. (2018) divide the contexts into the parameters sender,
receiver, information attribute, transmission attribute or benefit associated with data
transmission, and subject, which enables them to combine different information flows. In this
way, the authors identify that in certain smart home contexts even the change of a single
parameter can have a significant impact on a data protection standard. For example, participants
indicate, on average, considerably higher acceptance values for a fitness tracker sharing data on
the heart rate of its owner than sharing data on the eating habits of its owner.
Although knowledge about the acceptance of data sharing in specific digital technologies is
important for companies, regulatory authorities, and research, this topic has rarely been
investigated in real life settings. Laboratory or field experiments on privacy usually focus on
single contexts or on completely artificial situations (see Kokolakis, 2017). While the survey
investigation by Apthorpe et al. (2018) explicitly refers to the smart home context, little is
known about factors that influence the acceptance of data sharing in the industries most affected
by digital transformation. For example, previous research has not addressed the question
whether specific external benefits of apps lead to higher acceptance for data sharing.
Furthermore, there is comparatively little evidence on how acceptance of data sharing is shaped
by various socio-demographic factors and personal attitudes.
This paper investigates the acceptance of data sharing in apps for five key industries of digital
transformation. The selected industries are retail, health, nutrition, mobility, and energy. With
a representative survey (N = 1,013) for the German population we examine in hypothetical but
realistic scenarios, how the acceptance of data sharing via apps varies depending on potential
recipients (e.g., market research companies, employer, or federal ministries) and information
attributes (e.g., live location, nutrition style, or monthly net income). Wright et al. (2014, p. 325)
point out that “…scenarios are a useful instrument to provoke policy-makers and other
stakeholders, to including industry, in considering the privacy, ethical, social and other
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implications of new and emerging technologies.” For each scenario within the survey, we first
give a brief and concise explanation of what the app does, who the app provider is, what
information attributes must be mandatorily provided in order to use the app, and what benefits
the app offers. Then, participants have to assess for further optional data recipients how
acceptable it is that the information collected with the app will be shared with these recipients.
In the final step, participants have to evaluate for various optional information attributes how
acceptable it is that these attributes are collected via the app.
The extent to which green advertising strategies and green consumption values affect the
privacy preferences of consumers has not been investigated in the literature so far. We therefore
collect acceptance values in two different treatments. The treatments differ according to
whether the transmission of data is primarily highlighted by monetary (or personal) or by
environmental (or public) benefits. The additional collection of demographic variables and
personal attitudes to privacy, sustainable consumption, and risk allows us to analyze how these
factors affect the acceptance of data sharing. Our method is adapted from Apthorpe et al. (2018).
However, with the decisive difference that our study covers five different industries, and in this
way demonstrates how the method developed by Apthorpe et al. (2018) can be applied in a
wide range of other contexts.
Our results show no treatment effects for recipients and information attributes. In all scenarios,
average acceptance values for data sharing differ significantly between different recipients and
information attributes. Acceptance values are particularly low for recipients and information
attributes that have a low thematic fit with the respective scenario and where data sharing can
potentially lead to very negative consequences. We further observe that the acceptance towards
data sharing is lower for stronger online privacy preferences and higher for a larger risk
propensity and for stronger green consumption values.
The findings of our paper can help app providers from various industries to identify and address
sensitive privacy areas and thereby successfully realize the potential of their existing and
planned apps. Our paper additionally provides important insights for public authorities and
consumer protection agencies that can be used to adequately address consumers’ privacy
protection issues. Our results also provide impulses for further scientific research in the fields
of privacy and (managing) digital transformation.
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5.2 Method
5.2.1 Scenario development
As mentioned above, Apthorpe et al. (2018) identify various Internet of Things (IoT)
applications in the context of smart homes as a relevant area for research on privacy standards.
Acquisti et al. (2016) find that online advertising, price discrimination in different industries,
health care, and finance (lending) are relevant areas where a trade-off between benefits through
data provision and privacy preferences exists. Online dating platforms, sharing services such as
Airbnb, and recruitment processes are further mentioned as relevant areas.
The hypothetical scenarios in this study refer to industries that are largely affected by the digital
transformation. We selected the industries according to the following criteria: First, each
industry should have a connection to daily consumption, shopping, or health behavior. In this
way, we intended to ensure that the scenarios described did not appear too abstract to our
participants and that the majority of participants were at least partially familiar with the content
of the scenarios. Second, in each industry, (tracking) apps should already exist or at least be
conceivable. Finally, these apps should bring benefits to customers, but also require sharing
personal data. Related literature underlines the increasing importance of smart technologies
(e.g., smartphone apps) in our selected industries - retail (e.g., Roy et al., 2017), health
(e.g., Tresp

et

al.,

2016),

nutrition

(e.g.,

O’Sullivan

et

al.,

2018),

mobility

(e.g., Del Vecchio et al., 2019), and energy (e.g., Horne et al., 2015). The relevance of the
selected industries is further highlighted by the fact that the German digital association Bitkom
identifies retail, health, mobility, and energy as key industries of digital transformation
(Bitkom, 2020)31.
In a review paper on scenario planning, Amer et al. (2013) identify internal consistency,
plausibility, creativity, and relevance as the most important validation criteria. The scenario
development in our study is based on these criteria. In the descriptions of our scenarios, we use
a logical and coherent structure in order to achieve a high degree of internal consistency (see
Appendix 5.6.1). As we explain in section 5.2.1.1, the apps and technologies in our scenarios
are derived from existing apps and technologies. To guarantee a high level of plausibility, we
made sure that the information flows we describe are conceivable. Relevance is ensured by
basing our study design on the current literature on smart technologies, digital transformation,
31

Bitkom (2020) further includes the agricultural industry. In our study, we integrate the food industry to ensure
consumer orientation.
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data analytics, and privacy. Creativity is achieved by describing apps with different
functionalities from different industries.
Table 5.1 presents the parameters used in our scenarios. A detailed description of each scenario
can be found in Appendix A (Tables 5.5 to 5.9). In the following, we provide a rationale for the
selected sending device and provider combinations, recipients, information attributes, and
transmission benefits.
Scenario and
Provider

Sending
device

Information
attributes
(mandatory)
- Name
- Address
- Date of
Birth

Recipients
(optional)

Information
attributes
(optional)

Transmission
benefit

- Household
Product
membersA,B,C,D,E
recommendations
- Live
A
- EmployerA,B,C,D,E
(T1), Waste
A,B,C,E
location
- Federal ministries
avoidance (T2)
- Monthly net
A,B,D,E
C,D,E
Bonus
payment
income
Health
Tracking - Name
- Market research
(T1),
- Nutrition
B insurance
bracelet
- Date of birth
companiesA,B,C
Tree sponsorship
styleA,B
company
with app
- Gender
- German food
(T2)
- Body weight
producersA,C
- Name
and heightA,B
- Local and long- Date of birth
Nutritional
- Food
distance public
Federal
- Gender
recommendations:
intolerances
Nutrition
transport
C ministry of
- Body weight
Health-promoting
and
app
companiesD,E
health
and height
(T1), Env. friendly
allergiesA,C
- City or
- Nutritional
- Memberships (T2)
D,E
municipality
style
in a sports
- Health insurance
- Name
club or
A
company
Mobility
Techno- Gender
gymB,C
Mobility- American food
recommendations:
D,E
logy start- Live
- Profession
D
tracking
producersA
Cost- and time
up
location
- Number of
app
saving (T1), Env.
- Chinese food
A
company
- Type of
steps taken
friendly (T2)
producersA
D
vehicle
- Date of birth
- German sports
- Driving
equipment
Power usage
behaviorD
B
Smart
- Name
producers
Energy
recommendations:
- Use of power
E
meter
- Address
- German Society
E
provider
Cost reducing (T1),
sources
with app
- Date of birth
for NutritionC
Env. friendly (T2)
- NeighborsE
Table 5.1: Description of the individual scenarios in terms of provider, sending device, optional recipients,
mandatory and optional information attributes, and transmission benefits.
Supermarket

Loyalty
card with
app

Notes. The superscript letters at recipients (optional) and information attributes (optional) indicate in which
scenarios (A to E) the respective recipients or information attributes are included.

5.2.1.1 Sending device and provider
Based on the above-mentioned literature and further non-scientific reports, we selected five
sending device and provider combinations. The criteria for each of these combinations were
that they are (1) realistic and relevant for the respective industry and (2) that the devices include
a possibility of being connected to an app. In the first sentence of each scenario we explained
that the respective app is cost-free. For the choice of providers and recipients, we deliberately
selected private companies, public companies, and governmental actors. In line with
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Apthorpe et al. (2018), we did not mention specific device names in order to avoid associations
with existing devices. Our five sending device and provider combinations are:
A. Loyalty card with app from supermarket chains: In the retail industry, single companies
or coalitions of companies offer loyalty cards in combination with apps and thereby collect
information about the product selection and purchasing behavior of their customers
(Wang et al., 2018). Based on this information, customers can receive individualized
product recommendations or discounts via these apps (Cortiñas et al., 2008). Both the
timing and the topic can be specifically targeted towards customers in order to achieve the
greatest possible effectiveness of the product recommendations and advertisements
(Fernández-Rovira et al., 2021; Acquisti et al., 2016). Smart retail technologies can
improve customers’ shopping experience (Minch, 2015), e.g., through personalization, but
at the same time they also raise privacy concerns (Roy et al., 2017). For companies, like
supermarket chains, customer-oriented technologies are an essential tool to attract new
customers

and

to

stimulate

the

purchasing

behavior

of

existing

customers

(Inman and Nikolova, 2017). Loyalty cards are widely used and well-known in German
retail. Our retail scenario is very similar to the loyalty program Payback 32. In Germany,
more than 31 million people currently use the Payback card and 10 million of them actively
use the Payback app (Payback, 2020). In our retail scenario, the app providers (supermarket
chains) are from the private sector.
B. Tracking bracelet with app from a health insurance company: Digitalization affects the
healthcare system in various ways (see e.g., Tresp et al., 2016; Agarwal et al., 2010). Fitness
tracking apps are not only used to improve the quality and cost of healthcare
(Mehta and Pandit, 2018), but are also applied to self-track sport activities and one’s
personal health (Williamson, 2015). However, in addition to these benefits, sharing personal
fitness data and health data can also raise privacy concerns (Vitak et al., 2018) or lead to
discrimination among minorities (Joy et al., 2020). German health insurance companies
already use data from app-based activity trackers and provide premiums based on this data
(Techniker Krankenkasse, 2020). In a representative study for Germany, the market
research company Splendid Research (2019) found that 33% (23%) of the German
population uses (is interested in) apps or wearables to track personal fitness, health, or
nutrition data. 38% of the respondents totally reject the use of these self-measurement
32

Payback is a multinational and multi-industry bonus system with a customer card and the leading bonus
program in Germany (Payback, 2020).
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systems. The results of the survey further showed that more than half of the participants
would share health-related data with health insurance companies in order to obtain
discounts. In our scenario, we did not specify whether the health insurance company is a
private or statutory health insurance, since in the German multi-payer healthcare system
more than 69 million people (> 83% of the German population) are insured by statutory
health insurance companies (Bundesministerium für Gesundheit, 2019: 109).
C. Nutrition app from the Federal Ministry of Health: As consumer behavior changes
towards self-optimization, there is also a demand for food products that are tailored to
individual needs (O’Sullivan et al., 2018; Poutanen et al., 2017). Artificial intelligence and
smartphone apps enable practical and personalized nutritional recommendations based on
genetic and behavioral information such as eating behavior and physical activity. These
nutritional recommendations can help, for instance, to prevent obesity or diseases such as
diabetes (Chatelan et al., 2019). In the field of nutrition, there are various apps that enable
users to count calories, track their purchased food using barcode scanners, or create
personalized nutrition plans. Often these apps can also be combined with other fitness apps
(for an overview see DiFilippo et al., 2015). In our nutrition scenario, the app provider
(Federal Ministry of Health) is a governmental institution.
D. Mobility tracking app from a technology start-up company: Smartphone based tracking
in the mobility sector enables to improve urban planning and transport systems and to
effectively satisfy people's travel needs (Longhi and Nanni, 2020; Wahlström et al., 2017;
Gisdakis et al., 2014; Guido et al., 2012, Mohan et al., 2008). Behavioral changes can be
induced by providing consumers with personalized transport solutions. However, mobility
tracking requires consumers to disclose sensitive data, such as their live location, which
potentially entails privacy concerns (Bucher et al., 2019; Cellina et al., 2019;
Del Vecchio et al., 2019; Iqbal and Lim, 2010). Mobility tracking is comparatively less
popular in Germany than in other countries. The tracking of car driving behavior to
determine user-dependent insurance rates, known as telematics (Longhi and Nanni, 2020;
Wahlström et al., 2017), is estimated to be used by less than 1% of all car drivers in
Germany.33 In 2016, by contrast, 17% of Italian, 10% of South African, and 6% of US car

33

See (in German) https://www.capital.de/geld-versicherungen/telematik-tarife-der-versicherer-faehrt-mit,
accessed December 01, 2020.
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drivers had already signed up to telematics-based insurance policies.34 In our mobility
scenario, the app provider is a technology start-up from the private sector.
E. Smart meter with app from an energy provider: A smart meter is an intelligent digital
electricity meter that records and stores data on power consumption at any time and can
also send the stored data (Zheng et al., 2013). Since energy consumption data is
automatically and frequently transmitted to the energy provider, smart meters have the
potential to raise privacy concerns (Horne et al., 2015). Greveler et al. (2012) show that
high-resolution data on a household’s energy consumption enables undesired identification
and monitoring of the appliances used in the consumer's home. Since 2020, Germany has
an obligation to install smart meters if annual electricity consumption exceeds 6,000 kWh.
From the year 2032 onwards, smart meters will be mandatory for all households
(Bundesministerium für Wirtschaft und Energie, 2020). Energy providers in Germany are
often publicly owned companies. However, due to space reasons we refrained from a more
specific description of the company in our scenario.
5.2.1.2 Recipients and information attributes
For our scenarios, we selected a broad range of different organizations and groups as potential
recipients of the collected information. In each scenario, the participants were asked to what
extent they find it acceptable that the information collected by the sending device is shared with
optional recipients, in addition to the app provider. After that, the participants were asked to
what extent they find it acceptable that the app provider requests and collects optional
information attributes with the app in addition to the set of information attributes which has to
be mandatorily provided when using the app. In each scenario, we described that possible data
sharing with optional recipients and the possible request and collection of optional information
attributes was clearly stated in the app's general terms and conditions.
We aimed to provide a good balance for the selected recipients and information attributes and
therefore always selected recipients and information attributes for which we expected
comparatively high and comparatively low acceptance values. In general, we chose recipients
and information attributes that, at least in a broad sense, thematically fitted the respective
scenario. We aimed to avoid that the scenarios appeared too unrealistic to the participants since
this might have resulted in high dropout rates. For this reason, some optional recipients and

34

See https://www.mckinsey.com/industries/automotive-and-assembly/our-insights/telematics-poised-forstrong-global-growth, accessed December 01, 2020.
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information attributes were only included in one or two scenarios while others were included
in each scenario.
5.2.1.3 Transmission benefits
As outlined above, the provision of apps through companies and other organizations can help
them to use resources more efficiently and at the same time to purposefully address the needs
of their customers or target groups. For users, apps similar to those in our scenarios often
provide information and offers that can result in cost and time savings. In each of our scenarios,
we described specific benefits that result from data sharing in the respective app. In
treatment 1 (T1) monetary (personal) benefits, such as bonus payments or personalized
cost-saving behavior recommendations for the app user, were mentioned. In contrast,
treatment 2 (T2) mentioned environmental (public) benefits, such as nature-friendly activities
through the app provider, that increase when the app is used by a larger number of people or
personalized environmentally friendly behavior recommendations for the app user.
5.2.2 Survey design
Our survey consisted of four stages (Figure 5.1). In stage 1, socio-demographic questions on
gender, age, residence (federal state), and education were asked in order to verify the quotas of
the representative survey.35 Then, the participants were exposed to five hypothetical scenarios
in stage 2. Before presenting the scenarios, participants were randomly allocated into two
treatment groups.
Stage 2
T1 Scenarios A-E
Acceptance regarding:

Stage 1

Stage 3

Stage 4

• Recipients (optional)
• Information attributes (optional)

Introduction &
Socio-demographic
questions

• GREEN scale
• Risk question

Random
allocation

• Online privacy

T2 Scenarios A-E

• Feedback option

concern scale

Acceptance regarding:
• Recipients (optional)
• Information attributes (optional)

Figure 5.1: Sequence of the survey.

Participants completed all scenarios in either T1 or T2. We used this between subjects design
in order to prevent participants from anticipating our research objective. If participants had
noticed that we wanted to investigate the effects of monetary and environmental benefits on the
35

The quotas were calculated based on the database (Genesis online) of the Federal Statistical Office of Germany.
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acceptance of data sharing, these participants could have adjusted their response behavior
accordingly which could bias our results. The sequence of the scenario presentation
corresponded to the described conceptualization in section 5.2.1. In each scenario, participants
had to assess the acceptance of data sharing with (1) optional recipients and (2) for optional
information attributes. The different recipients and information attributes were presented in a
random order.
In total, each participant had to assess the acceptance of 30 recipients and 21 information
attributes in 10 boxes. In each scenario, the first box contained different recipients, followed by
a second box with information attributes. This order should ensure that participants only
considered mandatory information attributes, rather than optional ones, when assigning
acceptance values to recipients. Acceptance was measured on a six-level scale from (1)
completely unacceptable, (2) somewhat unacceptable, (3) rather unacceptable, (4) rather
acceptable, (5) somewhat acceptable to (6) completely acceptable. In order to illustrate our
results in section 5.3 as clearly as possible, we converted the original values of our six-level
acceptance scale into a range from -1 to 1. Therefore, the negative range includes the values
(-1) completely unacceptable, (-0.6) somewhat unacceptable, and (-0.2) rather unacceptable,
whereas the positive range includes the values (0.2) rather acceptable, (0.6) somewhat
acceptable, and (1) completely acceptable. We deliberately refrained from providing a central
answer option in order to avoid an anchor effect towards the middle and to force participants to
make explicit acceptance decisions.
In stage 3, participants’ attitudes were assessed by using well-validated measures.36 To collect
data on participants’ sustainable consumption attitudes, we used the six-item GREEN
consumption scale (Haws et al., 2014). We included a quality check question to this scale in
order to expose those respondents who did not seriously answer our survey. Participants’ online
privacy concern was assessed by using a six-item scale by Ham (2017) adapted from Dolnicar
and Jordaan (2007). Both latent constructs were measured on seven-point Likert scales ranging
from (1) strongly disagree to (7) strongly agree. Lastly, we measured participants’ risk attitude
by using a single question proposed by Dohmen et al. (2011). Stage 4 closed the survey with a
field for optional comments.

36

Details of both measurement scales are described in appendix D (section 5.6.4).
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5.2.3 Hypotheses
5.2.3.1 Treatment effects
Our first set of hypotheses focuses on possible treatment effects. Over the past couple of years,
it has been observed that companies frequently underline their environmental or social
commitment within their product advertisements. One prominent example is the rainforest
project of the German Krombacher brewery. In cooperation with the World Wildlife Fund
(WWF), the brewery promotes its products by saying that customers save one square meter of

rainforest by buying a box of beer (Mögele and Tropp, 2010). In a field experiment,
Asensio and Delmas (2016, 2015) observe that participants adopt a more environmentally
friendly energy consumption behavior if they receive information on the environmental and
health impact of their households’ energy consumption behavior. In contrast, only small or no
changes in consumption behavior can be found when participants receive information on the
financial benefits of a more efficient energy consumption behavior. In our study, we expect
participants to view data sharing as more acceptable if the environmental benefits of apps are
highlighted. We further expect acceptance values to be higher in T2, as participants may
consider data sharing in T2 more acceptable due to image concerns (Ariely et al., 2009). In T2,
participants could tend to evaluate the apps described in the scenarios as more acceptable to
express their prosocial and environmentally friendly attitude towards their social environment
through these apps. Therefore, our first two hypotheses are:
H1.1: Acceptance values for data sharing with optional recipients are higher in T2 than in T1.
H1.2: Acceptance values for data collection of optional information attributes are higher in T2
than in T1.
5.2.3.2 Data recipients
Concerning potential data recipients, Apthorpe et al. (2018) use the immediate family members
as baseline and argue that immediate family members usually have knowledge about the
information that can be transmitted in their IoT scenarios. For example, immediate family
members know from each other which travel vehicles are used or whether they do sports.
Consistent with this argumentation, the authors observe the highest acceptance values for
immediate family members. For the scenarios in our survey, we also assume that the highest
acceptance values for data sharing are indicated for the recipient household members. On the
contrary, we expect the lowest acceptance values to be indicated for the recipient employer.
Persson and Hansson (2003) discuss several reasons why employers may have an interest in
135

Chapter 5. Acceptance of data sharing in smartphone apps
invading the privacy of their employees. At the same time, employees can have numerous
reasons why they would not want to share private information such as information collected in
apps with their employers. In a study on the rating environment and platform design of
employer review platforms, Cloos (forthcoming) argues that employees, due to their economic
dependence on employers, have strong incentives to refrain from too permissive data sharing
on the internet. For the scenarios in our survey, it also seems plausible that participants fear
negative consequences if data is shared with employers. Although numerous negative
consequences are also conceivable when data is shared with other recipients, these
consequences are less dramatic than a possible job loss which might be the result of data sharing
with employers. Therefore, our next hypotheses are:
H2.1: Acceptance values for household members are higher than acceptance values for the other
optional recipients.
H2.2: Acceptance values for employer are lower than acceptance values for the other optional
recipients.
5.2.3.3 Information attributes
Unlike for recipients, our scenarios do not include information attributes that are queried in all
scenarios. When formulating the hypotheses on the acceptance towards data collection of
optional information attributes, we exclusively concentrate on the live location and the monthly
net income, since these information attributes are included in more than half of the scenarios.
Live location data raise (serious) security and privacy concerns (Minch, 2015). In
Apthorpe et al.'s (2018) study, the sharing of the live location by different IoT transmitters is
evaluated

as

relatively

unacceptable.

The

results

of

a

qualitative

study

by

Muslukhov et al. (2012) also show that smartphone users perceive location tracking as very
sensitive. In line with this literature, we expect that the acceptance values regarding a
transmission of the live location are very low in our study. With regard to data collection of the
monthly net income, we also expect very low acceptance values. In Germany, it is relatively
unusual to talk about one's own income. People tend to not want to talk about their own income
and also feel that they should not talk about it (for a discussion of related surveys, see Sauerland
and Höhs (2019) (in German)). Hence, we derive the following hypotheses:
H3.1: Acceptance values for live location and monthly net income are lower than acceptance
values for the other optional information attributes.
H3.2: Acceptance values do not differ between life location and monthly net income.
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5.2.3.4 Attitudes
The fourth set of hypotheses refers to respondents’ attitudes on privacy, risk, and green
consumption. To measure the privacy preferences of our participants, we use the scale by
Ham (2017). The items of this scale ask for consent to collect data on participants’ online
behavior. Since the questions in our study refer to a very similar subject area, we expect higher
values on the privacy scale to be associated with lower acceptance values. With regard to
participants' risk attitudes, we expect that a higher willingness to take risks is associated with
higher acceptance values. In a study on the privacy paradox (i.e., a potential privacy intentions
behavior gap), Norberg et al. (2007) find that a higher risk aversion is associated with a lower
willingness to provide personal data. Further research (Fogel and Nehmad, 2009) shows that
individuals who use social networks are more willing to take risks than individuals who do not
use social networks. To the best of our knowledge, there are no studies that investigate the
relationship between green consumption values and privacy preferences. Therefore, we
deliberately choose to not formulate any hypothesis on green consumption values and consider
our study to be explorative in this respect. Our two hypotheses on participants' attitudes
therefore are:
H4.1: Higher values on the privacy concern scale are associated with lower acceptance values.
H4.2: A higher risk propensity is associated with higher acceptance values.
5.2.3.5 Demographics
In terms of demographics, we investigate hypotheses on age, gender, and education.
Goldfarb and Tucker (2012) find that older people are less willing to provide information on
their own income in an online survey compared to younger people. Andone et al. (2016)
investigate the smartphone usage behavior of different age groups based on tracking a sample
of more than 30,000 participants for at least 28 days. Their results show that younger people
use their smartphones more time intensively and with a larger number of specialized apps than
older people. Based on this literature, we assume that younger participants are more open
towards the app scenarios described in our survey and therefore indicate higher acceptance
values. In an experiment on the willingness to disclose different types of personal information
in exchange for money, Benndorf and Normann (2018) find that female participants mostly
request significantly more money than male participants. Research on privacy preferences in
social networks shows that while women and men share similar amounts of information
privately with friends, men are significantly more willing to share information publicly
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(Quercia et al., 2012). For our study, we therefore expect men to indicate higher acceptance
values for data sharing in the scenarios described. In a national phone survey,
Turow et al. (2005) examine the knowledge of 1,500 US Americans regarding data collection
and data usage practices of commercial websites. The results show that the number of correctly
answered questions was higher for participants with higher formal education. In this study, we
therefore assume that participants with a higher formal education have more knowledge about
data protection on the internet and, hence, are more skeptical about the scenarios described. Our
hypotheses on participants’ demographic attitudes are:
H5.1: A higher age is associated with lower acceptance values.
H5.2: Male participants have higher acceptance values.
H5.3: A higher formal education is associated with lower acceptance values.
5.2.4 Power analysis
In order to get an impression of the effect sizes at which we can detect significant treatment
differences, we conducted a power analysis. For the power analysis, we estimated a mean value
for the information attribute live location as an example, since a similar attribute (“its owners
location”) is also included in the study by Apthorpe et al. (2018). The authors use an acceptance
scale that ranges from -1.5 to 1.5. In their study, the acceptance values for “its owners location”
range from -0.67 to -0.28 with a mean value of -0.43 for various IoT senders. Transferred to
our acceptance scale, which ranges from -1 to 1, this corresponds to an acceptance value
of -0.29. However, since in all of our scenarios more attributes are transmitted than in the
scenarios of Apthorpe et al. (2018), and since the senders in our scenarios are not IoT devices
but actors from the private or public sector, we expect a slightly lower acceptance value, which
we assume to be -0.4. Since no standard deviations are reported in Apthorpe et al. (2018), we
assume a standard deviation of 0.5. In line with our hypothesis, we expect higher acceptance
values in T2. Based on the power analysis, we estimate the minimum distance between the
mean acceptance values that is required to obtain a significant result by using a two sample
(one-sided) means test. Since we perform 30 (21) pairwise tests on hypothesis H1.1 (H1.2),
there is a high probability for the occurrence of Type I errors. We therefore choose a low
significance level of alpha = 0.005. For a significance level of alpha = 0.005, a power of 0.8,
and a standard deviation of 0.5, the distance would have to be 0.107 (or 0.214 standard
deviations) when considering a single scenario with an average participant number of N = 506
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per treatment. We consider this calculated necessary effect size between the means of the two
treatments to be large enough to indicate meaningful treatment effects.
5.2.5 Procedures
Our online survey was programmed with the software LimeSurvey. Before the survey was
dispatched to participants, a pre-test for comprehensibility and length was conducted with six
university researchers. In addition, we used the pre-test for a qualitative check of our scenarios
in terms of the validation criteria of internal consistency, plausibility, creativity, and relevance
(Amer et al., 2013). As a result, we refined the wording in some scenarios and included
additional recipients.
The recruiting of the participants was conducted by a panel provider in September 2020. The
participant sample is representative for the German population between 18 and 69 years in terms
of gender, age, federal state, and education (see Appendix B (section 5.6.2)). The respondents'
payment (50 cents per participant) was also processed via the panel provider. The email
announced a “survey on digital technologies” to avoid a link to privacy (or data protection)
research.
A total of 1,357 people participated in the survey. 10.61% (N = 144) of the respondents did not
complete the questionnaire. Among the persons who answered the questionnaire completely,
14.01% (N = 170) did not pass the quality check question37. Accordingly, the sample size
reduced to 1,043. In a second step, we identified and eliminated speeders. The median time to
complete the questionnaire was 9:30 minutes. Participants (N = 23) requiring less than 1/3 of
the interview time (3:10 minutes) were dropped. In a last step, seven people were removed after
a manual quality check.38 The final sample included 1,013 participants with a female share of
51.73% (N = 524) and an average age of 45.81 years (sd = 14.42).

5.3 Results
This section presents the results of our survey. In section 5.3.1, the acceptance values for each
scenario are presented and possible treatment effects are examined. We deliberately avoid

37

38

The quality check question was integrated as one item in the GREEN consumption scale. The wording of the
question was: “To make sure that you read the questionnaire carefully, please select the answer option ‘strongly
agree (7)’.”
These participants showed no variance in their responses regarding the GREEN consumption scale and the
privacy concerns scale, although reverse items were included. For these items, the respective participants
always chose the answer option (7) "strongly agree", so that the quality check was randomly passed.
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comparing acceptance values for identical recipients and information attributes in different
scenarios since the different scenarios describe various sending device and provider
combinations as well as varying mandatory data specifications and transmission benefits.
Thereafter, we examine to what extent the acceptance values within the scenarios differ between
recipients (section 5.3.2) and information attributes (section 5.3.3). Based on a regression
analysis, we further investigate how the response behavior of our participants is influenced by
their attitudes as well as their demographic characteristics (section 5.3.4).
5.3.1 Acceptance values and treatment effects
Tables 5.2 and 5.3 show the average acceptance values for optional recipients and optional
information attributes in each scenario and for both treatments. Overall, in both tables, not a
single acceptance value is greater than zero and therefore all values are in the unacceptable
range. In Table 5.2 (recipients), the acceptance values range from -0.79 to -0.18. Similarly, in
Table 5.3 (information attributes), the acceptance values range from -0.80 to -0.18. As depicted
in the histograms in Appendix C (section 5.6.3), the relatively low average acceptance values
can be explained by the fact that for each question a large number of participants chose the
answer with the lowest value ("completely unacceptable"). A total of 10.86% (N = 110) chose
this answer for each individual question in the scenarios A to E. In Tables 5.2 and 5.3, we do
not observe a significant treatment effect for any of the different recipients and information
attributes

(pairwise

comparisons

with

two-sample

Wilcoxon

rank-sum

tests;

all p-values > 0.005). In addition, there are no indications that acceptance values in one
treatment are systematically higher or lower than in the other treatment. We thus reject
hypotheses H1.1 and H1.2.

140

Chapter 5. Acceptance of data sharing in smartphone apps
Scenario

A
Loyalty card
with app from
supermarket
chains

Sending
device and
provider

B
Tracking
bracelet with
app from a
health
insurance
company

C

D

E

Nutrition app
from the
Federal
Ministry of
Health

Mobility
tracking app
from a startup company

Smart meter
with app from
an energy
provider

Recipient

T1

T2

T1

T2

T1

T2

T1

Household
members

-.20
(.70)
-.66
(.55)
-.36
(.66)

-.21
(.70)
-.68
(.56)
-.42
(.62)

-.29
(.71)
-.69
(.52)
-.44
(.63)

-.34
(.69)
-.71
(.53)
-.47
(.63)

-.38
(.68)
-.74
(.47)

-.42
(.68)
-.76
(.47)

-

-

-

-

-

-

-

-

-.39
(.68)
-.76
(.47)
-.52
(.60)
-.60
(.56)

-.18
(.67)

-.19
(.66)

-.38
(.65)

-.39
(.65)

-.44
(.62)

-.43
(.65)

-

-

-

-.26
(.65)
-.65
(.52)
-.69
(.51)

-.26
(.66)
-.63
(.54)
-.70
(.51)

-

-

-.55
(.57)

-.49
(.63)

-

-

-

-

-

-

-

-

-

-

-

-

-

-.53
(.60)

-.54
(.60)

-

-

-

-

-

-.48
(.63)

-.48
(.65)

-

-

-

-

Employer
Federal
ministries
City or
municipality
Market
research
comp.
German
food prod.
American
food prod.
Chinese
food prod.
German
sports equip.
prod.
German
elect. prod.
Health
insurance
company
Car
insurance
company
Public
transport
companies
German
Society for
Nutrition
Neighbors
Average
acceptance
values
𝑛=
Average
acceptance
values:
Color
division

T2

T1

Average
acceptance
values

T2

T1

T2

-.20
(.71)
-.78
(.45)
-.51
(.60)
-.47
(.61)
-

-.29
(.60)
-.73
(.43)
-.46
(.53)
-.55
(.52)
-.33
(.58)

-.32
(.58)
-.74
(.44)
-.48
(.54)
-.52
(.55)
-.34
(.58)

-

-

-.40
(.55)

-.37
(.58

-

-

-

-

-

-

-

-

-

-

-

-

-.53
(.60)

-.54
(.60)

-

-

-

-

-.51
(.60)

-.48
(.61)

-.51
(.60)

-.48
(.61)

-

-

-

-

-

-

-

-.48
(.63)

-.48
(.65)

-

-

-

-

-.65
(.52)

-.67
(.53)

-

-

-.65
(.52)

-.67
(.53)

-

-

-

-

-

-.51
(.61)

-.52
(.62)

-

-

-.51
(.61)

-.52
(.62)

-

-

-

-

-.41
(.64)

-.40
(.66)

-

-

-

-

-0.41 -0.40
(0.64) (0.66)

-

-

-

-

-

-

-

-

-.78
(.42)

-.78
(.45)

-.44
(.47)

-.45
(.49)

-.47
(.52)

-.49
(.52)

-.50
(.51)

-.50
(.53)

-.57
(.48)

-.58
(.48)

-.55
(.44)

-.54
(.46)

505

508

505

508

505

508

505

508

505

508

-.42
-.21
(.68) (.72)
-.77
-.79
(.46) (0.42)
-.53
-.51
(.61) (.60)
-.57
-.51
(0.60) (.59)

-1 to -0.8

> -0.8 to -0.6

> -0.6 to -0.4

> -0.4 to -0.2

> -0.2 to 0

> 0 to 0.2

> 0.2 to 0.4

> 0.4 to 0.6

> 0.6 to 0.8

> 0.8 to 1

Table 5.2:

-.65
-.63
(.52) (.54)
-0.69 -0.70
(0.51) (0.51)

-.78
(.42)

-.78
(.45)

505

508

Mean acceptance values for different data recipients in scenarios A to E.
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Notes. The row ‘average acceptance values’ refers to the average acceptance value for all recipients included in
the respective scenario. The column ‘average acceptance values’ refers to the average acceptance value for all
scenarios where the respective recipient is included. Acceptance values for specific recipients are never
significantly different between T1 and T2 when assuming a significance level of p < 0.005 (two-sample Wilcoxon
rank-sum test). Even at a higher significance level of p < 0.05, none of the differences is significant.
A

Scenario
Sending
device and
provider

B

Loyalty card
with app
from
supermarket
chains

Tracking
bracelet with
app from a
health
insurance
company
T1
T2
-.61
-.62
(.57) (.56)

Attribute
Live
location
Monthly
net income
Nutrition
style
Food intol.
and
allergies
Body
weight and
height
Memberships in a
sports club
or gym

T1
-.60
(.56)

T2
-.60
(.56)

-

-

-

-

-.29
(.66)

-.21
(.69)

-.37
(.68)

-.25
(.67)

-.18
(.72)

-.53
(.59)

C

D

E

Nutrition app
from the
Federal
Ministry of
Health

Mobility
tracking app
from a startup company

Smart meter
with app
from an
energy
provider

T1
-.68
(.52)
-.73
(.48)

T2
-.70
(.51)
-.75
(.49)

-.33
(.69)

-

-

-

-.48
(.62)

-.37
(.67)

-

-

Profession

-

Number of
steps taken
Date of
birth
Driving
behavior
Time and
duration of
use of indi.
power
sources
Average
acceptance
values
𝑛=
Average
acceptance
values:
Color
division

T1

T2
-.77
(.45)

T1
-.67
(.54)
-.75
(.47)

T2
-.71
(.51)
-.80
(.43)

-

-

-.76
(.46)

-

-

-

-

-

-.34
(.69)

-.32
(.72)

-

-

-

-.36
(.69)

-

-

-

-

-.44
(.64)

-.43
(.66)

-.52
(.60)

-.53
(.62)

-

-

-

-

-

-

-.45
(.62)

-.43
(.65)

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-.42
(.51)

-.38
(.53)

-.45
(.56)

-.43
(.56)

505

508

505

508

-1.0 to -.8

> -.8 to .6

Average
acceptance
values
T1
-.64
(.49)
-.75
(.44)
-.33
(.62)

T2
-.66
(.47)
-.78
(.42)
-.27
(.63)

-

-.30
(.62)

-.25
(.65)

-

-

-.45
(.57)

-.42
(.60)

-

-

-

-.48
(.59)

-.48
(.60)

-.55
(.59)

-.55
(.61)

-.64
(.54)

-.65
(.56)

-

-

-

-

-.40
(.65)
-.49
(.61)

-.41
(.66)
-.50
(.63)

-

-

-

-

-.60
(.52)
-.45
(.62)
-.40
(.65)
-.49
(.61)

-.60
(.55)
-.43
(.65)
-.41
(.66)
-.50
(.63)

-

-

-

-.26
(.68)

-.25
(.69)

-.26
(.68)

-.25
(.69)

-.57
(.49)

-.58
(.49)

-.55
(.50)

-.56
(.50)

-.58
(.45)

-.60
(.43

505

508

505

508

505

508

505

508

> -.6 to -.4

> -.4 to -.2

> -.2 to 0.0

> 0.0 to .2
> .2 to .4
> .4 to .6
> .6 to .8
> .8 to 1.0
Table 5.3: Mean acceptance values for different information attributes in scenarios A to E.

Notes. The row ‘average acceptance values’ refers to the average acceptance value for all information attributes
included in the respective scenario. The column ‘average acceptance values’ refers to the average acceptance value
for all scenarios where the respective information attribute is included. Acceptance values for specific information
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attributes are never significantly different between T1 and T2 when assuming a significance level of p < 0.005
(two-sample Wilcoxon rank-sum test). Even at a higher significance level of p < 0.05, none of the differences is
significant.

5.3.2 Acceptance towards data sharing with optional data recipients
In this section, differences in the acceptance towards data sharing with optional recipients are
investigated for each scenario. For space reasons, we will not discuss each individual result in
detail. Instead, we focus on results that are related to the hypotheses H2.1 and H2.2. We use
non-parametric Wilcoxon signed-rank tests (matched samples) to examine whether acceptance
values differ between optional data recipients.39 Since we do not find any treatment effects and
our hypotheses on optional recipients do not refer to individual treatments, we use pooled data
for the pairwise tests. The results for all pairwise tests can be found in Appendix D
(section 5.6.4), Tables 5.11 to 5.15.
As Table 5.2 shows, comparatively high acceptance values can be observed for
household members (ranging from -0.42 in scenarios C and D to -0.20 in scenario A) while
employers belong to the recipients with the lowest acceptance values across all scenarios
(ranging from -0.79 in scenario E to -0.66 in scenario A). In all scenarios the acceptance values
for data sharing with household members are almost always significantly higher than for other
recipients (Wilcoxon signed rank tests, p-values < 0.01). In scenario A (Appendix D,
Table 5.11), however, there is no significant difference between household members and
market research companies (p-value = 0.633). In scenario C (Appendix D, Table 5.13), the
difference is also not significant for market research companies (p-value = 0.014) and for the
German Society for Nutrition (p-value = 0.877). Concerning data sharing with employers, the
acceptance values are almost always significantly lower than for other recipients
(p-values < 0.01), except for American food producers (p-value = 0.306) and Chinese food
producers (p-value = 0.067) in scenario A (Appendix D, Table 5.11), and for neighbors
(p-value = 0.431) in scenario E (Appendix D, Table 5.15). We thus find predominant support
for hypotheses H2.1 and H2.2.
5.3.3 Acceptance towards data collection of optional information attributes
This section focuses on differences in the acceptance values for data collection of optional
information attributes. In order to test hypotheses H3.1 and H3.2, we compare acceptance
values from all scenarios which include the optional information attributes life location and
39

In sections 5.3.2 and 5.3.3, we use non-parametric Wilcoxon signed-rank tests instead of parametric t-tests
because the differences between the individual acceptance values are not normally distributed.
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monthly net income. Tables 5.16 to 5.20 in Appendix D (section 5.6.4) show the results for all
pairwise tests.
In accordance with hypotheses H3.1, we observe the lowest acceptance values for the
information attributes live location (ranging from -0.71 in scenario E to -0.60 in scenario A, see
Table 5.3) and monthly net income (ranging from -0.80 in scenario E to -0.73 in scenario C).
The acceptance values for live location are significantly lower than the acceptance values for
all other information attributes in scenario A and B (Appendix D, Tables 5.16 and 5.17,
all p-values < 0.001). Likewise, the acceptance values for monthly net income are significantly
lower than the acceptance values for all other information attributes in scenarios C, D, and E
(Appendix D, Tables 5.18, 5.19 and 5.20, all p-values < 0.001). Therefore, we accept hypothesis
H3.1. In scenarios C and E, the acceptance values for monthly net income are significantly lower
than for live location (both p-values < 0.001). We thus, reject hypothesis H3.2.
5.3.4 The influence of personal attitudes and demographics
In this section, we use random-effects generalized least squares (GLS) regression models to test
our hypotheses on attitudes and demographics. In Table 5.4, the dependent variable is either the
acceptance value indicated for each data recipient (models 1-4) or for each information attribute
(models 5-8). Since each participant indicated a total of 30 acceptance values for data recipients
and a total of 21 acceptance values for information attributes, the number of observations in
Table 5.4 is 1,013 ∗ 30 = 30,390 in models 1-4 and 1,013 ∗ 21 = 21,273 in models 5-8.
The upper three independent variables in Table 5.4 are related to participants’ personal
attitudes. Privacy and GREEN are scores calculated from the average answer values to the
privacy concern scale of Ham (2017) and the GREEN scale of Haws et al. (2014). For the
privacy scale, we obtain a Cronbach’s alpha of 0.69 and for the GREEN scale a Cronbach’s
alpha of 0.71. Mean values and standard deviations for each item of these scales can be found
in Appendix E (Tables 5.21 and 5.23). The variable Risk contains the indicated risk propensity
of the participants based on Dohmen et al. (2011) where a higher number indicates a higher
willingness to take risks. The mean value and standard deviation for this question can be found
in Appendix E (Table 5.22). Education (high) and Education (low) are dummy variables that
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take a value of 1 if the participant has a high school degree, or a degree from a basic secondary
school or lower.40
Models 1 and 5 analyze the influence of participants’ online privacy concerns, risk propensity,
and green consumption values on the acceptance towards data sharing (model 1) and data
collection (model 5). In models 2 and 6, we focus on the influence of demographic variables.
In models 3 and 7, we consider both personal attitudes and demographic characteristics. Since
previous research by Dohmen et al. (2017, 2011) shows that risk attitudes are higher for younger
people and for men, we include the interaction terms Risk*Age and Risk*Male in
models 4 and 8.

The results of the studies by Fast and Schnurr (2020) and Fogel and

Nehmad (2009) further show that women, on average, have higher privacy concerns than men.
We therefore include the interaction term Privacy*Male in models 4 and 8. All regression
models contain control dummies for optional recipients (models 1-4) or for optional information
attributes (models 5-8).

40

The variable Education (medium) is omitted.
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Dep. var. acceptance values for optional
data recipients
Privacy
Risk
GREEN

Model 1
-0.17***
(0.01)
0.02***
(0.01)
0.03*
(0.01)

Age
Gender (Male=1)
Education (high)
Education (low)

Model 2

-0.01***
(0.00)
0.05
(0.03)
-0.10**
(0.03)
0.00
(0.03)

Model 3
-0.16***
(0.01)
0.01*
(0.01)
0.04**
(0.01)
-0.01***
(0.00)
0.02
(0.03)
-0.09**
(0.03)
-0.01
(0.03)

-0.01
(0.03)
-0.13*
(0.06)
Yes

0.00
(0.02)
0.46***
(0.10)
Yes

Risk*Age
Risk*Male
Privacy*Male
Treatment (T2=1)
Constant

0.00
(0.03)
0.13
(0.09)
Yes

information attributes
Model 4
-0.12***
(0.02)
0.04*
(0.02)
0.03**
(0.01)
-0.00
(0.00)
0.29*
(0.13)
-0.09**
(0.03)
-0.01
(0.03)
-0.00**
(0.00)
0.03**
(0.01)
-0.08**
(0.02)
0.01
(0.02)
0.06
(0.14)
Yes

Model 5
-0.17***
(0.01)
0.02***
(0.01)
0.03*
(0.01)

0.02
(0.03)
0.00
(0.09)
Yes

Model 6

-0.01***
(0.00)
0.06*
(0.03)
-0.06
(0.03)
-0.01
(0.03)

Model 7
-0.17***
(0.01)
0.01*
(0.01)
0.04**
(0.01)
-0.01***
(0.00)
0.03
(0.03)
-0.05
(0.03)
-0.02
(0.03)

0.01
(0.03)
-0.32***
(0.06)
Yes

0.02
(0.03)
0.31**
(0.10)
Yes

Model 8
-0.13***
(0.02)
0.03
(0.02)
0.04**
(0.01)
-0.00
(0.00)
0.34*
(0.14)
-0.05
(0.03)
-0.03
(0.03)
-0.00*
(0.00)
0.03**
(0.01)
-0.08***
(0.02)
0.02
(0.02)
-0.06
(0.15)
Yes

Controls for optional
recipients / optional
information
attributes
N
30390
30390
30390
30390
21273
21273
21273
21273
N (groups)
1013
1013
1013
1013
1013
1013
1013
1013
Wald Chi2
5234.68 5100.38 5311.24 5349.44 3813.26 3652.12 3872.95 3905.44
Table 5.4: Random-effects GLS regression of acceptance towards data sharing with optional recipients
(models 1 4) or of acceptance towards data collection of optional information attributes (models 5-8) on
participants' attitudes, demographic characteristics, and treatment.
Notes. Standard errors in parentheses: * p < 0.01, ** p < 0.005, *** p < 0.001.

Our results show significant negative effects for the variable Privacy. Stronger preferences for
privacy have a large negative effect on the acceptance towards data sharing and on the
acceptance towards data collection. This result is not surprising since the dependent variables
in Table 5.4 and the privacy variable measure, in a broad sense, similar outcomes. Therefore,
we accept hypothesis H4.1. In line with hypothesis H4.2, Risk has a significant positive effect
on the dependent variable except for model 8. This suggests that risk takers are, on average,
less reluctant to disclose their personal information. We did not formulate a hypothesis for a
possible effect of the GREEN scale due to a lack of appropriate literature. In all models that
include the GREEN scale, a higher value on the GREEN scale has a significant positive effect
on the dependent variable. This implies that participants with a higher value on the GREEN
scale are, on average, more open to disclose their personal information
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For the demographic variables, we observe a significant negative effect of the variable Age in
models 2, 3, 6, and 7. In models 4 and 8, Age is no longer significant, but the interaction term
of the variables Age and Risk is significant and negative. The interaction term indicates that the
significant negative effect of Age is mainly driven by the higher risk aversion of older
participants. Thus, we find predominant support for hypothesis H5.1. The variable Male has a
significant positive effect in models 4, 6, and 8. We therefore accept hypothesis H5.2. The
interaction terms Risk*Male and Privacy*Male suggest that the effects of a stronger risk
propensity and of stronger privacy concerns on the dependent variables significantly differ
between women and men. For men, a higher value on the risk propensity (privacy concern)
scale is associated with significantly higher (lower) acceptance values. In models 2, 3, and 4,
Education (high) has a significant negative effect on the dependent variable. We do not observe
significant effects of this variable for models 5 to 8 where the acceptance towards the collection
of optional information attributes is the dependent variable. However, since the sign of
Education (high) is also negative in models 5 to 8, we accept hypothesis H5.3.

5.4 Discussion and limitations
The results from Tables 5.2 and 5.3 show that our two different treatments do not lead to
significant differences in the average acceptance values for the same recipients or information
attributes. In addition, no clear trend can be identified.
The treatments in our scenarios differed only in one sentence, which emphasized different
transmission benefits at the end of each scenario. Therefore, a possible explanation for the nonexistent or only minor treatment effects is that the emphasized transmission benefits between
the two treatments did not differ sufficiently. It is also possible that some of the participants
interpreted the environmental benefits highlighted in T2 as not trustworthy. The results of a
study conducted with Portuguese students by Do Paço and Reis (2012), show that students with
particularly strong environmental concerns tended to be particularly skeptical about
environmentally friendly advertising messages from companies. The mean across all items of
the GREEN scale suggests that participants in our survey have comparatively strong
environmental concerns. In Haws et al. (2014), the mean of the GREEN scale is 3.95, whereas
for our participants it is significantly higher with 4.71. It is likely that participants in T2 in our
survey were skeptical about the highlighted environmental benefits of the app and that these
benefits therefore had no effect on the indicated acceptance values. In a study on greenwashing
(i.e.,

deceptive

advertising

about

the

environmental
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Schmuck et al. (2018) find that the negative effect of perceived greenwashing statements can
be outweighed by nature images presented together with the greenwashing statements. It is thus
also possible that a more detailed description or a visual presentation of the respective
transmission benefits in our survey would have resulted in more pronounced treatment effects.
A further explanation for the lack of treatment effects is that the acceptance decisions queried
in the scenarios were simply less influenced by the transmission benefits but more by the
perceived threats of data sharing.
The average acceptance values of the individual scenarios in our survey are not directly
comparable since the scenarios differ in several parameters. Nevertheless, in each scenario,
special care was taken to include both relatively uncritical as well as sensitive recipients and
information attributes. The results show that the acceptance values are highest in the app
scenarios that are probably relatively familiar to the participants. As explained in section
5.2.1.1, apps similar to those in scenario A (loyalty card) and B (tracking bracelet) also have a
significantly higher market penetration than apps similar to those in scenario D
(mobility tracking) or E (smart meter). Smart meters will be mandatory in all German
households by the year 2032. Therefore, energy providers and relevant public authorities can
use the low acceptance values in scenario E (smart meter) as an indication that broad-based
information campaigns may be necessary to increase acceptance of this technology.
In general, we observe that the comparatively highest acceptance values were indicated for
information attributes that show a close thematic fit with the respective scenario. For example,
comparatively high acceptance values were indicated for nutrition style and food intolerances
and allergies in scenario A (loyalty card). It is quite plausible that data on these information
attributes can be used to make the personalized product recommendations described in
scenario A as accurate as possible. This is not the case for the information attributes body weight
and height and number of steps taken, which have significantly lower acceptance values.
Another example can be found in scenario E (smart meter). Here, the acceptance value for the
information attribute time and duration of use of the individual power sources is significantly
higher than for profession.
In our regression analysis (Table 5.4), we found a significant positive effect of the GREEN
scale on the acceptance values. One explanation for this effect could be that participants with
higher values on the GREEN scale assume that they behave in accordance with existing social
norms on environmental aspects. Those participants may be less concerned that the disclosure
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of personal information may have negative consequences for them and therefore chose higher
acceptance values in our survey.
One limitation of this study lies in the selection of the participants. Although the respondents
were selected according to quotas for gender, age, federal state, and education, it can be
assumed that the participants of our survey do not fully represent the German population. Since
our study was conducted via a professional panel provider and with comparatively low
monetary incentives, it is likely that our participants have an above-average internet affinity
and intrinsic motivation. This assumption is further supported by the fact that participants
accepted the invitation for an online survey on digital technologies.
A second limitation is that our study did not evaluate actual data sharing behavior. It is quite
likely that in reality, participants of our survey would share personal data without much
concern, even though they indicated low levels of acceptance in our survey. In economic
experiments, in which participants decide on actual payoff relevant actions, it is often the case
that participants show a comparatively open data transfer behavior, although they previously
stated strong privacy preferences (Kokolakis, 2017; Norberg et al., 2007). Therefore, our results
cannot be used to draw direct conclusions about participants’ actual data sharing behavior.
However, there is no reason to assume that the differences between different recipients and
information attributes and the effects of attitudes and demographic characteristics revealed in
our results are not reflected in real world situations.

5.5 Conclusion and outlook
The aim of our study was to examine whether and how the acceptance regarding data sharing
in smartphone apps from five different industries differs for several data recipients and
information attributes. In two treatments, we further investigated whether acceptance values are
higher when environmental (public) instead of monetary (private) data transmission benefits
are highlighted. Results show no treatment effects for data sharing with different recipients and
for collection of various information attributes.
Our results show statistically significant differences in acceptance values between almost all
recipients and between almost all information attributes. Comparatively high acceptance values
were identified for the recipients and information attributes that thematically corresponded with
the respective scenario. In line with our hypotheses, comparatively high acceptance values were
stated for the recipient household members while the lowest acceptance values were stated for
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employers. For the information attributes, our results revealed the lowest acceptance values for
live location and monthly net income. The results from a regression analysis showed that the
participants’ age, a higher education level, and strong privacy concerns had a significant
negative effect on acceptance values. In contrast, we found that participants with stronger
GREEN consumption values, a higher willingness to take risks, and male participants had, on
average, higher acceptance values.
For developers and providers of technologies that may raise privacy concerns among potential
users, our study provides illustrative examples on how to investigate acceptance toward the
technology in question. Future research could examine whether differences in the acceptance
evaluation of data sharing in smartphone apps (or stationary digital applications) become
apparent when there is a more intensive and/or visual emphasis of monetary (private) and
environmental (public) data sharing benefits. Scholars could further investigate to what extent
the general acceptance of new technologies, which could be measured, e.g., with the
Technological Readiness Adoption Index (Ramírez-Correa and Rondán-Cataluña, 2020), is
affected by the privacy preferences of potential technology adopters. Within institutional and
health economics, scenario-based approaches similar to those in this study could be used to ex
ante evaluate public acceptance toward planned policies. Future studies could further use
scenario-based surveys to examine the effect of design changes on, e.g., employer review
platforms (Cloos, forthcoming) or online marketplaces.
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5.6 Appendix
5.6.1 A – Scenarios
In all scenarios answer options were: (1) Completely unacceptable; (2) Somewhat
unacceptable; (3) Rather unacceptable; (4) Rather acceptable; (5) Somewhat acceptable; (6)
Completely acceptable.

Scenario A - Loyalty card with app from supermarket chains
Various supermarket chains collect information about the food you buy with a free, shared
loyalty card in combination with a cost-free app. Name, address, date of birth, and gender
must be entered in the app. Based on this information, the app will provide you with product
recommendations tailored to your shopping behavior.
T1
T2
The supermarket chains emphasize that no
The app also offers discount coupons, which advertising leaflets are printed for their app
help you to save money while shopping.
users, thus avoiding waste and protecting the
environment.
Recipients
How acceptable is it to you that the information collected with the loyalty card, is passed on to
the following recipients in addition to the supermarket chains? The data transmission is
mentioned in the app’s general terms and conditions.
1.
2.
3.
4.
5.
6.
7.
8.

Market research companies
German food producers
American food producers
Chinese food producers
Household members (close family members or roommates)
Federal ministries (e.g., for health, economic affairs, environment, transport)
Health insurance company
Employer

Information attributes
How acceptable is it to you that the supermarket chains request or collect and store the
following additional information from the app user(s) via the app if this is mentioned in the
app's general terms and conditions?
1.
2.
3.
4.
5.

Live location
Nutrition style (e.g., vegetarian/vegan/...)
Number of steps taken
Food intolerances and allergies
Bodyweight and height
Table 5.5:

Description of scenario A.
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Scenario B - Tracking bracelet with app from a health insurance company
Your health insurance company provides you with a cost-free fitness bracelet in combination
with a cost-free app to collect information about your activity status. Your daily steps and your
heart rate form your activity status and determined via the fitness bracelet and automatically
stored in the app. Name, date of birth, and gender must be entered in the app. The collected
information is passed on to your health insurance company. Based on this information, your
health insurance company will determine a weekly number of steps to be reached.
T1
T2
For each week in which you reach the
For each week in which you reach the determined number of steps, your health
determined number of steps, you will receive insurance company will assume a tree
a bonus of € 3.00.
sponsorship of € 3.00 for worldwide
reforestation projects.
Recipients
How acceptable is it to you that the information collected with the app is passed on to the
following recipients, in addition to the health insurance company? The data transmission is
mentioned in the app’s general terms and conditions.
1.
2.
3.
4.
5.

Market research companies
Household members (close family members or roommates)
Employer
Federal ministries (e.g., for health, economic affairs, environment, transport)
German sports equipment producers

Information attributes
How acceptable is it to you that the health insurance company requests and respectively
collects and stores the following additional information from the app user(s) via the app if this
is mentioned in the app's general terms and conditions?
1.
2.
3.
4.

Live location
Nutrition style (e.g., vegetarian/vegan/...)
Membership in a sports club or gym
Body weight and height
Table 5.6:

Description of scenario B.
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Scenario C – Nutrition app from the Federal Ministry of Health
The Federal Ministry of Health offers a cost-free app to give you personalized nutritional
recommendations. Name, date of birth, gender, body weight, height, and your nutritional
style must be entered in the app. In addition, you have to provide information about your
typical weekly purchases to the app by photographing the corresponding receipts at regular
intervals. This information is passed on to the Federal Ministry of Health.
T1
T2
Based on this information, the app will Based on this information, the app provides
provide you with personalized nutritional you
with
personalized
nutritional
recommendations aimed at maximizing recommendations aimed at maximizing
health-promoting nutrition.
environmentally friendly nutrition.
Recipients
How acceptable is it to you that the information collected with the app is passed on to the
following recipients, in addition to the Federal Ministry of Health? The data transmission is
mentioned in the app’s general terms and conditions of the app.
1.
2.
3.
4.
5.

Market research companies
German food producers
Household members (close family members or roommates)
Employer
German Society for Nutrition (independent scientific society)

Information attributes
How acceptable is it to you that the Federal Ministry of Health requests, or collects and stores
the following additional information from the app user(s) via the app, if this is mentioned in
the app's general terms and conditions?
1.
2.
3.
4.

Live location
Food intolerances and allergies
Membership in a sports club or gym
Monthly net income
Table 5.7:

Description of scenario C.
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Scenario D - Mobility tracking app from a start-up company
A German technology start-up company collects information about your mobility behavior via
a cost-free tracking app. Name, gender, live location, and type of vehicle (assume you own
a car) must be entered obligatorily for the app. The tracking app registers whether you travel
by car, public transport, bicycle, or by foot. In addition, the app has information on the current
location-based petrol, diesel and electricity prices, on the prices of public local and longdistance transport, and on the current traffic loads on roads and public transport.
T1
T2
Based on this information, the app provides Based on this information, the app provides
you with personalized recommendations you with personalized recommendations
aimed at maximizing cost- and time-saving aimed at maximizing environmentally
mobility behavior.
friendly mobility behavior.
Recipients
How acceptable is it to you that the information collected with the app (except for live location
data) is shared with the following recipients, in addition to the start-up company? The data
transmission is mentioned in the app’s general terms and conditions.
1.
2.
3.
4.
5.
6.

Local and long-distance public transport companies
City or municipality (residence)
Household members (close family members or roommates)
Employer
Federal ministries (e.g., for health, economic affairs, environment, transport)
Car insurance company

Information attributes
How acceptable is it to you that the start-up company requests, or collects and stores the
following additional information from the app user via the tracking app, if this is mentioned in
the app's general terms and conditions?
1.
2.
3.
4.

Date of birth
Driving behavior (when using the car as driver)
Profession
Monthly net income
Table 5.8: Description of scenario D.
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Scenario E – Smart meter with app from an energy provider
In your apartment (or flat-sharing community, or house) a smart meter with connected
measuring systems is installed. The smart meter is an intelligent digital electricity meter that
records and stores your power consumption at any time and can send the stored data. The smart
meter receives data from the connected measuring systems, which record the electricity
consumption of individual power sources (e.g., tv, refrigerator, room lighting) in your
apartment. Through an app of your energy provider, which receives data from your smart
meter, information about your current and past electricity consumption is provided to you,
clearly arranged by the power source. Name, address, and date of birth must be entered in
the app.
T1
T2
Based on this information, the app provides
Based on this information, the app provides
you with personalized recommendations
you with personalized recommendations
aimed at maximizing environmentally
aimed at minimizing your electricity costs.
friendly power usage.
Recipients
How acceptable is it to you that the information collected with the app is passed on to the
following recipients, in addition to the energy provider? The data transmission is mentioned in
the app’s general terms and conditions.
1.
2.
3.
4.
5.
6.

Local and long-distance public transport companies
City or municipality (residence)
Household members (close family members or roommates)
Employer
Neighbors
Federal ministries (e.g., for health, economic affairs, environment, transport)

Information attributes
How acceptable is it to you that the energy provider requests and respectively collects and
stores the following additional information of the app user(s) via the app if this is mentioned
in the app's general terms and conditions?
1.
2.
3.
4.

Live location
Profession
Monthly net income
Time and duration of use of the individual power sources
Table 5.9: Description of scenario E.
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5.6.2 B - Demographics
Quote
Gender
Age

Education
Federal State

Specification
Male
Female
18-29
30-39
40-49
50-59
60-69
Basic secondary schooling or lower
Intermediate school certificate or equivalent
High school graduation
Baden Wurttemberg
Bavaria
Berlin
Brandenburg
Bremen
Hamburg
Hesse
Lower Saxony
Mecklenburg Western Pomerania
North Rhine-Westphalia
Rhineland-Palatinate
Saarland
Saxony
Saxony-Anhalt
Schleswig Holstein
Thuringia
Table 5.10: Demographics of survey participants.
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N (%)
489 (48.27)
524 (51.73)
185 (18.26)
178 (17.57)
177 (17.47)
262 (25.86)
211 (20.83)
337 (33.27)
314 (31.00)
362 (35.73)
132 (13.03)
167 (16.49)
43 (4.24)
29 (2.86)
7 (0.69)
23 (2.27)
77 (7.60)
103 (10.17)
19 (1.88)
215 (21.22)
54 (5.33)
12 (1.18)
47 (4.64)
27 (2.67)
35 (3.46)
23 (2.27)
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5.6.3 C – Histograms acceptances values

Figure 5.2: Histograms showing the percentage distribution of acceptance values for optional recipients in
scenario A by treatment.
Notes. Vertical lines indicate the mean values in T1 (blue) and T2 (green).
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Figure 5.3: Histograms showing the percentage distribution of acceptance values for optional recipients in
scenario B by treatment.
Notes. Vertical lines indicate the mean values in T1 (blue) and T2 (green).
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Figure 5.4: Histograms showing the percentage distribution of acceptance values for optional recipients in
scenario C by treatment.
Notes. Vertical lines indicate the mean values in T1 (blue) and T2 (green).
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Figure 5.5: Histograms showing the percentage distribution of acceptance values for optional recipients in
scenario D by treatment.
Notes. Vertical lines indicate the mean values in T1 (blue) and T2 (green).
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Figure 5.6: Histograms showing the percentage distribution of acceptance values for optional recipients in
Scenario E by treatment.
Notes. Vertical lines indicate the mean values in T1 (blue) and T2 (green).
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Figure 5.7: Histograms showing the percentage distribution of acceptance values for optional information
attributes in scenario A by treatment.
Notes. Vertical lines indicate the mean values in T1 (blue) and T2 (green).
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Figure 5.8: Histograms showing the percentage distribution of acceptance values for optional information
attributes in scenario B by treatment.
Notes. Vertical lines indicate the mean values in T1 (blue) and T2 (green).
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Figure 5.9: Histograms showing the percentage distribution of acceptance values for optional information
attributes in scenario C by treatment.
Notes. Vertical lines indicate the mean values in T1 (blue) and T2 (green).
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Figure 5.10: Histograms showing the percentage distribution of acceptance values for optional information
attributes in scenario D by treatment.
Notes. Vertical lines indicate the mean values in T1 (blue) and T2 (green).
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Figure 5.11: Histograms showing the percentage distribution of acceptance values for optional information
attributes in scenario E by treatment.
Notes. Vertical lines indicate the mean values in T1 (blue) and T2 (green).
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5.6.4 D – Pairwise tests on differences between optional recipients or optional information
attributes
Scenario A
Loyalty
card

Recipient

Household
members

Employer

Federal
ministries

Market
research
comp.

German
food
prod.

American
food prod.

Chinese
food
prod.

Recipient

Acc.
value

-0.21

-0.67

-0.39

-0.18

-0.26

-0.64

-0.70

Employer

-0.67

***

Federal
-0.39
***
***
ministries
Market
research
-0.18
not sig.
***
***
comp.
German
food
-0.26
**
***
***
***
producers
American
-0.64
***
not sig.
***
***
***
food prod.
Chinese
-0.70
***
not sig.
***
***
***
***
food prod.
Health
insurance
-0.48
***
***
***
***
***
***
***
comp.
Table 5.11: Wilcoxon signed rank tests for significant differences between the acceptance values for optional
recipients in scenario A.
Notes. Average acceptance values for combined treatments are shown in the right column next to each recipient
and in the second row. * p < 0.01, ** p < 0.005, *** p < 0.001.
Scenario B
Tracking
bracelet

Recipient

Household
members

Employer

Federal
ministries

Market
research
comp.

Recipient

Acc.
value

-0.31

-0.70

-0.46

-0.38

Employer

-0.70

***

Federal
-0.46
***
***
ministries
Market
research
-0.38
***
***
***
comp.
German
sports
-0.54
***
***
***
***
equip. prod.
Table 5.12: Wilcoxon signed rank tests for significant differences between the acceptance values for optional
recipients in scenario B.
Notes. Average acceptance values for combined treatments are shown in the right column next to each recipient
and in the second row. * p < 0.01, ** p < 0.005, *** p < 0.001.
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Scenario C
Nutrition Recipient
app
Acc.
Recipient
value
Employer

Household
members

Employer

Market
research
comp.

German
food prod.

-0.40

-0.75

-0.43

-0.52

-0.75

***

Market
research
-0.43
not sig.
***
comp.
German
-0.52
***
***
***
food prod.
German
Society for
-0.40
not sig.
***
**
***
Nutrition
Table 5.13: Wilcoxon signed rank tests for significant differences between the acceptance values for optional
recipients in scenario C.
Notes. Average acceptance values for combined treatments are shown in the right column next to each recipient
and in the second row. * p < 0.01, ** p < 0.005, *** p < 0.001.
Scenario D
Mobility
tracking

Recipient

Household
members

Employer

Federal
ministries

Public
transport
comp.

Car
insurance
comp.

Recipient

Acc.
value

-0.41

-0.76

-0.52

-0.51

-0.66

Employer

-0.76

***

Federal
-0.52
***
***
ministries
Public
transport
-0.51
***
***
not sig.
comp.
Car
insurance
-0.66
***
***
***
***
comp.
City or
-0.58
***
***
***
***
***
municip.
Table 5.14: Wilcoxon signed rank tests for significant differences between the acceptance values for optional
recipients in scenario D.
Notes. Average acceptance values for combined treatments are shown in the right column next to each recipient
and in the second row. * p < 0.01, ** p < 0.005, *** p < 0.001.
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Scenario E
Recipient
Smart meter

Household
members

Employer

Federal
ministries

German
elect.
prod.

Neighbors

-0.79

-0.51

-0.49

-0.78

Recipient

Acc.
value

-0.20

Employer

-0.79

***

-0.51

***

***

-0.49

***

***

not sig.

-0.78

***

not sig.

***

Federal
ministries
German
elect. prod.
Neighbors

***

City or
-0.49
not sig.
not sig.
***
***
***
municip.
Table 5.15: Wilcoxon signed rank tests for significant differences between the acceptance values for optional
recipients in scenario E.
Notes. Average acceptance values for combined treatments are shown in the right column next to each recipient
and in the second row. * p < 0.01, ** p < 0.005, *** p < 0.001.
Food
Scenario A
Body
Information intolerances
Live
Nutrition
Loyalty
weight and
attribute
and
location
style
card
height
allergies
Information
Acc. value
-0.22
-0.60
-0.25
-0.50
attribute
Live
-0.60
***
location
Nutrition
-0.25
not sig.
***
style
Body
weight and
-0.50
***
***
***
height
Number of
-0.44
***
***
***
***
steps taken
Table 5.16: Wilcoxon signed rank tests for significant differences between the acceptance values for optional
information attributes in scenario A.
Notes. Average acceptance values for combined treatments are shown in the right column next to each recipient
and in the second row. * p < 0.01, ** p < 0.005, *** p < 0.001.
Scenario B
Memberships
Information
Live
Nutrition
Fitness
in a sports
attribute
location
style
bracelet
club or gym
Information
Acc. value
-0.44
-0.61
-0.35
attribute
Live
-0.61
***
location
Nutrition
-0.35
***
***
style
Body
weight and
-0.37
not sig.
***
***
height
Table 5.17: Wilcoxon signed rank tests for significant differences between the acceptance values for optional
information attributes in scenario B.
Notes. Average acceptance values for combined treatments are shown in the right column next to each recipient
and in the second row. * p < 0.01, ** p < 0.005, *** p < 0.001.
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Scenario C
Memberships
Food intol.
Information
Live
Nutrition
in a sports
and
attribute
location
app
club or gym
allergies
Information
Acc. value
-0.52
-0.69
-0.33
attribute
Live
-0.69
***
location
Food intol.
and
-0.33
***
***
allergies
Monthly net
-0.74
***
***
***
income
Table 5.18: Wilcoxon signed rank tests for significant differences between the acceptance values for optional
information attributes in scenario C.
Notes. Average acceptance values for combined treatments are shown in the right column next to each recipient
and in the second row. * p < 0.01, ** p < 0.005, *** p < 0.001.
Scenario D
Mobility
tracking
Information
attribute
Profession

Information
attribute

Driving
behavior

Profession

Date of
birth

Acc. value

-0.50

-0.55

-0.40

-0.55

**

Date of
-0.40
***
***
birth
Monthly net
-0.77
***
***
***
income
Table 5.19: Wilcoxon signed rank tests for significant differences between the acceptance values for optional
information attributes in scenario D.
Notes. Average acceptance values for combined treatments are shown in the right column next to each recipient
and in the second row. * p < 0.01, ** p < 0.005, *** p < 0.001.
Scenario E Information
Smart meter
attribute

Live
location

Profession

Time and dur.
of use of ind.
power sources

-0.65

-0.25

Information
attribute

Acc. value

-0.69

Profession

-0.65

**

Time and
dur. of use
of ind.
-0.25
***
***
power
sources
Monthly net
-0.78
***
***
***
income
Table 5.20: Wilcoxon signed rank tests for significant differences between the acceptance values for optional
information attributes in scenario E.
Notes. Average acceptance values for combined treatments are shown in the right column next to each recipient
and in the second row. * p < 0.01, ** p < 0.005, *** p < 0.001.
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5.6.5 E – Scales on privacy concerns, risk, and GREEN consumption values
Item
PC1
PC2
PC3 (R)

Question
I feel uncomfortable when my online behaviors are tracked without permission.
I am concerned about misuse of my online behaviors.
It does not bother me to receive too much advertising material through tracking of
my online behaviors.
I fear that my online behavior information may not be safe while stored.
I do not believe that my online behavioral data is often misused.
I do not think companies share my online behavioral data without permission.

Mean (sd)
5.63 (1.54)
5.27 (1.46)
5.20 (1.81)

PC4
5.20 (1.44)
PC5 (R)
4.63 (1.68)
PC6 (R)
4.76 (1.90)
All six
5.12 (1.03)
Answer: (1) Strongly disagree; (2) Somewhat disagree; (3) Rather disagree; (4) Neither nor; (5) Rather agree;
(6) Somewhat agree; (7) Strongly agree
Table 5.21: Privacy concern scale (Ham, 2017).
Notes. Means and standard deviations (in parentheses). (R) denotes reverse items.

Question
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? Please tick a box on the scale, where the value 0 means: ‘not at all
willing to take risks’ and the value 10 means: ‘very willing to take risks’.
Table 5.22: Risk attitude question (Dohmen et al., 2011).

Mean (sd)
4.33 (2.52)

Notes. Mean and standard deviation (in parentheses).

Item
GC1
GC2 (R)
GC3
GC4 (R)
GC5
GC6 (R)

Question
It is important to me that the products I use do not harm the environment.
I do not consider the potential environmental impact of my actions when making
many of my decisions.
My purchase habits are affected by my concern for our environment.
I am not concerned about wasting the resources of our planet.
I would describe myself as environmentally responsible.
I am not willing to be inconvenienced in order to take actions that are more
environmentally friendly.

Mean (sd)
5.09 (1.33)
4.24 (1.61)
4.22 (1.63)
5.31 (1.75)
4.92 (1.26)
4.45 (1.67)

All six
4.71 (0.99)
Answer: (1) Strongly disagree; (2) Somewhat disagree; (3) Rather disagree; (4) Neither nor; (5) Rather agree;
(6) Somewhat agree; (7) Strongly agree
Table 5.23: GREEN consumption scale (Haws et al., 2014).
Notes. Means and standard deviations (in parentheses). (R) denotes reverse items.
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Abstract: While recycling helps to limit the use of primary resources, it also requires
considerable technological investments in regional circular flow systems. The effectiveness of
recycling systems, however, also depends on household behavior. Therefore, current research
increasingly focuses on behavioral and psychological theories of altruism, moral behavior, and
social preferences. From an economic perspective, recycling systems can be understood as
public goods with contributions resulting in positive externalities. In this context, the literature
shows that recycling behavior highly depends on the perception of how others behave. In
neutrally framed public good experiments, contributions tend to increase when alternative
public goods are offered and group identity is generated. We aim to contribute to this discussion
by observing household behavior concerning recycling opportunities in controlled settings. For
this purpose, we study a laboratory experiment in which individuals contribute to recycling
systems: At first, only one public recycling system (public good) is offered. After dividing
societies into two clubs, “high” and “low” according to their environmental attitudes,
excludable club systems (club goods) are added as alternative recycling options for each club.
The results of our pilot experiment show that adding a more exclusive recycling club option
increases individual contributions to recycling compared with a pure public good framework.
However, this increase in cooperation is only significant for those clubs where members with
higher environmental attitudes are pooled.
Keywords: experimental economics, recycling, recycling policy, external effects, public goods,
club goods
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6.1 Introduction
In recent years, the intensification of industrial recycling activities and the improvement of the
associated circular economy networks have become an essential area of environmental policy.
Recycling does not only help to reduce the environmental costs caused by waste, but can also
be used specifically by industrial policy to reduce certain shortages of raw materials, as in the
case of rare elements that are used in mobile phones. In addition, recycling can be used to reduce
the carbon footprint of consumption activities, helping to mitigate the required space and
emissions from landfills all around the world. In this paper, we use the broader definition of the
term “recycling” compared with the narrower one in the European waste legislation.
Accordingly, the term comprises all means of how to feed waste from components and materials
back into the production and consumption cycle, including all necessary collection,
transportation, and treatment steps. Therefore, recycling, in the sense addressed in this paper,
includes product and component reuse, use after remanufacturing and second life applications,
material and feedstock recycling, as well as energy recovery. The term “discarding” as used in
this paper characterizes the least efficient, yet legal, orderly way to get rid of waste in terms of
environmental and resource efficiency aspects. A third option not addressed in this paper
comprises the more or less illegal ways of littering. The term (legal) “disposal” incorporates all
means of how to bundle and transfer public waste streams to legal collection systems and pass
these on to elaborated recycling structures, to be transferred down to low-level discarding
systems.
From an economic point of view, recycling is not cost free and does not represent a certain kind
of a perpetual motion machine which allows to overcome the restrictions of the laws of
thermodynamics. However, in many cases, it is cheaper and more efficient to recycle the raw
materials contained in the products consumed, instead of disposing them in the waste. Even
though raising recycling rates is a task of environmental policy, the effectiveness of recycling
systems depends on cooperative household behavior. Transferring specific waste streams to
elaborated collection and recycling structures may increase opportunity costs for private
households by raising the personal effort of informing, reflecting, sorting, and depositing in
comparison with collective disposal at the most convenient point.
Economic literature highlights positive externalities in the case of recycling. Households that
voluntarily participate in recycling systems also contribute to the internalization of external
effects associated with conventional waste management. For at least four decades, recycling173
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related behavior of private households has been investigated in a large number of empirical
studies (such as Kinnaman, 2009; Beede and Bloom, 1995). These studies, for instance, address
the question of which regulatory conditions or which social norms and motives have a positive
effect on recycling behavior. Although several papers on recycling behavior marginally
consider elements of strategic interaction and mutual influence within peer groups, most of
them lack explicit game-theoretical elements where individuals voluntarily contribute to public
goods. In this paper, we present an incentivized economic experiment where subjects adopt the
role of private households and have various options for recycling and waste disposal. The
underlying model treats recycling as a social dilemma situation. Within a society, each
recycling decision has positive external effects on all other households. While it is beneficial
for the society as a whole if every household is cooperative and involved in recycling as fully
as possible, each single household has an incentive to deviate from that kind of cooperation.
Moreover, we give households the opportunity not only to participate in large public recycling
systems, but also to contribute to smaller, more exclusive recycling clubs whose members, to a
large degree, also share specific environmental attitudes. The contribution of our article is,
therefore, the examination of the following two research questions: First, we ask whether the
expansion of recycling options leads to an increase in household contributions (at all); second,
we investigate whether the different composition of the clubs affects the decisions of their
members.
Our paper is organized as follows: Section 6.2 presents a short overview of the empirical
literature on the recycling behavior of private households. In section 6.3, we discuss the
suitability of the club good model for an experimental investigation of recycling behavior.
Section 6.4 entails a description of the experimental design we employ and is followed by a
presentation of the results of our study in section 6.5. The last section offers a summary of the
main observations and derives some conclusions with respect to the design of further research.

6.2 Recycling behavior of private households
6.2.1 State of the theoretical and empirical literature
Environmental economics treats recycling as a classic case of market failure. In this respect,
there are external effects that differ from public goods only in terms of their aggregation to the
optimal quantity. The generation of waste can be interpreted as a by-product of private
consumption and production activities inducing costs for the whole society, which are not
incorporated in market prices. Over the last three decades, economists have investigated
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different institutional arrangements of how to organize recycling systems on governmental or
municipal levels and emphasized the external cost argument for legitimizing such a type of
market intervention. Empirical estimates of external costs of the disposal of different types of
solid waste are used for analyzing costs and benefits of certain recycling systems
(Kinnaman, 2009; Beede and Bloom, 1995). According to environmental economics textbooks,
recycling problems, when regarded as problems of external effects, can be solved by applying
environmental policy instruments such as deposit systems. Suboptimal recycling rates can even
be raised to optimal levels if the “true” level of external costs is known (Tietenberg and
Lewis, 2018). However, taking into account that perfect information of environmental
regulators is not realistic to assume, and that perfect knowledge about consumer behavior is not
available, things become more complicated. Environmental policies directed at increasing
recycling rates in the economy are strongly reliant on cooperative behavior of private
households as private waste management activities cannot be monitored or regulated directly
without imposing massive regulations on all citizens.
There is a bulk of empirical literature on household behavior in the recycling case which has
grown over the last decades. In a recent survey, Briguglio (2016) analyzes empirical papers that
investigate conditions and regulatory approaches that potentially stimulate household
cooperation in the case of recycling. Briguglio shows that, more recently, the focus of empirical
literature has shifted from analyzing theoretical models of waste production (including illegal
disposal and recycling) to behavioral and psychological theories of altruism, moral behavior,
and social preferences.
Trudel (2019) suggests that the psychological factors that influence recycling behavior can be
divided into four areas, namely cognitive barriers, the self, social influence, and product
characteristics. Certain product characteristics, for example, might give rise to behavioral
effects in the case of recycling. It can be shown that distorting products from their original form,
e.g., by cutting them up, leads to less recycling activities as compared to recycled products that
have kept their original design (Trudel et al. 2016). Among others, Schultz (1999) and
Barr (2007) investigate recycling behavior from the perspective of social psychology.
Schultz (1999) shows that voluntary participation and individual contributions in recycling
programs can be extended if the social environment of the individual household allows for
group feedbacks which interact with personal norms. The results of Barr (2007) suggest that a
certain mix of subjective environmental attitudes, situational characteristics, and psychological
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factors can be used to explain recycling behavior. However, in contrast to household behavior
in the field of waste reduction or private reuse of materials, which can be explained merely by
subjective knowledge or concern-based factors, recycling behavior has to be interpreted as a
“highly normative behavior.” This conclusion is also supported by a study of
Cecere et al. (2014) which investigates the interplay of extrinsic and intrinsic motivation in the
case of private households’ waste management activities. Cecere et al. distinguish between
waste reduction and recycling, and show that the behavior of households in reducing their waste
can hardly be explained by social or group-oriented motives as it is not an observable action.
Rather, it can be linked to purely altruistic motives. Against this backdrop, extrinsic motivation
associated with social norms, imitative behaviors, and peer pressure are important for recycling
activities, because they are visible in society and are, for example, open to reciprocity
considerations. Indirectly, they support the standard hypothesis mentioned above, namely that
recycling activities which are not driven by intrinsic motivation can be incentivized by
economic instruments (such as taxes, levies, or deposit systems). Interestingly, there are several
papers such as Kaoursakis and Birol (2008) which state that while there is a general public
acceptance for introducing incentive-oriented instruments, households prefer the introduction
of deposit refund schemes rather than unit-pricing programs or pay-as-you-throw schemes.
The role of social norms and warm-glow elements of altruistic behavior in the case of recycling
is also highlighted by Abbott et al. (2013). They conclude that economic incentives should not
be used as a substitute but rather as a complement for intrinsic values. Social norms and groupinduced effects play a greater role than subjective environmental attitudes. At the same time,
their results refute an influence of warm-glow motifs. Politicians might therefore rely on social
norms rather than influence behavior directly. These results also underline the importance of
decentralized, supply-side activities such as kerbside collection, which makes the participation
of individual households more visible to their neighborhood.
6.2.2 Research gap
Other studies such as Brekke et al. (2010) investigate strategic interactions of individuals and
highlight the public good feature of individual recycling decisions. They start by questioning
why individual contributions to recycling systems are increasing in contributions of other
individuals, as reported in several studies. Similar to other cases of environmentally friendly
behavior of consumers, such as green electricity (Menges et al., 2005), Brekke et al. (2010) ask
whether contributions of other individuals affect individual donations as complements or as
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substitutes. The authors contrast impure altruism to individuals’ duty orientation when
contributing to glass recycling systems. The hypothesis of duty orientation states that
individuals driven by external norms and duties interpret behavior of other people as an
indication of their own responsibility to participate. Brekke et al. (2010) point out that the
concept of responsibility feelings, which are somewhat unusual in economics, is related to the
behavioral concept of reciprocal preferences, which is well documented in experimental
economics (see Fehr and Gächter, 2000; Hoffman et al., 1998). On the other hand, impure
altruism and warm-glow motivation are described by pure pleasure motivation and less by
social interaction. The empirical results of the study on recycling behavior reported by
Brekke et al. (2010) point to strong social interaction effects which can be linked to the
attribution of responsibility. Households who firmly believe that their recycling attitudes are
shared within their group derive a greater sense of responsibility from these attitudes. According
to Brekke et al. (2010), this observation is in line with the hypothesis that duty and
responsibility cannot be interpreted as exogenous factors when analyzing preferences.
Households derive conclusions about their own responsibility by observing other households.
Although such a type of responsibility constitutes a burden, households are willing to accept
this burden and to engage in recycling if the duty is indisputable. Brekke et al. (2010) conclude
that policy approaches such as public campaigns for recycling have merely a stimulating effect
if they change the perception of what others are doing.
Further authors describe the connection between recycling and the theory of public goods.
Rompf et al. (2017) point out that institutional trust can counteract the inhibitory effect of
individual costs on cooperation in a collective action dilemma, using recycling as an example.
Huhtala (2009) finds a negative income effect on the willingness to pay for recycling, but a
positive income effect on the willingness to pay for more convenient incineration of waste. This
raises distributional issues, since poorer households make comparatively greater efforts to
behave in an environmentally sound manner.
Another approach worth mentioning is the method of “Identity Economics,” which was
presented by Akerlof and Kranton (2000) and whose relevance was recently underlined by
economists such as Foss (2019) and Collier (2019). Akerlof and Kranton (2000) incorporate
the factor identity into the economic behavioral model. They assume that societies consist of
different social categories that share certain norms. Using a simple game-theoretic model, they
show that members of social categories are inclined to reduce deviations from these norms and
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adapt their behavior accordingly. From an economic perspective, further investigation of these
considerations, e.g., with respect to recycling, seems promising.
Summed up, numerous empirical studies reveal factors influencing recycling behavior.
Although many highlight social interaction phenomena of household behavior when people
contribute to public goods on a voluntary basis, strategic elements of individual behavior in the
case of recycling situations have not been considered in the literature so far. Therefore, we make
a first attempt to investigate interaction effects in different institutional settings to determine
which role can be ascribed to individual environmental attitudes. The experimental design and
the hypotheses which are tested are drawn from the model which is presented in the next section.

6.3 Model
6.3.1 Recycling in a public good framework
The starting point of our model is as follows: Voluntary participation and individual
contributions to a recycling system entail positive externalities for the whole society. This
structure allows for modeling a public goods game. A recycling system can, by definition, be
treated as a public good: Its output (such as the avoidance of garbage and the protection of
scarce resources) is represented by the sum of voluntary individual contributions. However, its
benefits are also accessible to members of the society who have not participated in the provision
(recycling process). Given certain assumptions, this formal model can be solved with respect
to individual utility maximizing behavior (Nash equilibrium) and its social optimum (welfare
maximization). In its simplest version, the model can be represented as follows
(Ledyard, 1995): Assume that a society consists of N households. Each single household i has
an endowment of mi which is used for consumption. We assume that consumption generates
waste one by one. Hence, each household has to derive a decision on how to manage mi units
of waste. The household can contribute 𝑔𝑖 (0 ≤ 𝑔𝑖 ≤ 𝑚𝑖 ) units of its waste to a public recycling
system. The payoff 𝑢𝑖 each household realizes from this decision is determined by the following
equation:
𝑢𝑖 = (𝑚𝑖 − 𝑔𝑖 ) + 𝑎 ∑𝑁
𝑗=1 𝑔𝑗

(1)

The opportunity cost of contributing to the recycling system (e.g., due to inconvenience) is
normalized to one per unit. Alternatively, waste can be dumped to trash cans (which is usually
the case for mixed residual waste) without any direct or immediate cost. The benefit realized
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per unit of 𝑔𝑖 is set to 𝑎. Hence, the marginal per capita return (MPCR) of contributing to the
public recycling system is 𝑎 (with 0 < 𝑎 < 1 < 𝑁𝑎) and represents the gap between
individual utility maximization (𝑔𝑖 = 0) and the Pareto-efficient social optimum (𝑔𝑖 = 𝑚𝑖 )
which is driven by positive externalities. Hence, the question arises of how to close this gap and
to overcome such a kind of market failure.
The empirical literature reported in the previous section also discusses the issue of varying the
supply-side of public recycling systems in several dimensions, such as its opportunity cost
structure (e.g., convenience effects of kerbside versus non-kerbside systems) or the number of
resources and materials collected. There are several papers (such as Abbott et al., 2017;
Kaoursakis and Birol, 2008) that investigate how households’ willingness to contribute reacts
to such supply-side variations.
6.3.2 Simultaneous provision of public goods and club goods
In our model, we also vary the supply-side of recycling systems by introducing an additional
feature. Public recycling systems can also be organized as club systems. The most important
difference between a public good and a club good lies in the exclusion principle: While the
benefits jointly generated in club goods are accessible to all members of the club, they are not
accessible to all other members of society. From an economic perspective, this exclusion
principle gives rise to an interesting point: Although the same problem of cooperation arises
within the boundaries of the club as with public goods (e.g., free riding), the members of the
club can better protect themselves from noncooperative behavior by virtue of the exclusionary
principle. This potential feature of club goods is related to the results of Brekke et al. (2010)
obtained from a survey of households’ glass recycling activities in Norway. They show that
households that are aware of sharing recycling attitudes within their peer group derive a greater
sense of responsibility and contribute more to the recycling system. This observation is in line
with the general hypothesis of Mancur Olson (1965): Commonly shared goals face
organizational problems in large groups when individuals perceive only limited relevance of
their actions. Therefore, adding elements of excludability and selective “private” benefits
become an important strategy to overcome this social dilemma.
The importance of an exclusion mechanism of clubs is also emphasized by Cornes and
Sandler (1996). Therefore, it can be necessary to exclude individuals who do not invest in the
club’s purpose in a satisfactorily manner in order to prevent free riding. However, the
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introduction of the club good with its theoretical exclusion possibilities does not represent a
change in the material incentive structure in this model. Firstly, there is still the possibility of
investing in the public good and, secondly, the attraction of free-riding in the club good context
remains in the same form. The introduction of the club good hence represents a change in the
social context of the interaction of individuals within a predetermined society. We are thus
taking up a central idea in the field of the so-called Identity Economics (Akerlof and
Kranton, 2000). According to this theory, it is not questioned whether the individual behavior
can be explained by cost/benefit calculations. However, the influence of these motives can be
changed by the social context in which individuals act and see themselves as part of a group. It
is a well-known result in the experimental literature that individuals tend to treat their
counterparts more kindly if they themselves are treated kindly by them (Rabin, 1993).
The empirical literature on club goods is somewhat limited in experimental economics.
Although individual decisions in such types of public good experiments are mostly framed as
charitable giving, results can also be interpreted in a general manner or with respect to the
recycling case. Chakravarty and Fonseca (2017) show that cooperation and the overall
contribution of individuals substantially increase when they are offered an additional groupspecific investment opportunity. However, these efficiency gains take place only when the
expected financial returns to the club good are at least equivalent to the public good. An
experiment by Blackwell and McKee (2003) identifies two drivers of individual contributions
to club goods and public goods when investment opportunities are offered simultaneously.
Contributions to the group-specific good are characterized by reciprocity as they increase with
past contributions of other group members. The allocation of spending for the club good and
the public good is affected by the respective MPCR. The standard result of experimental
economics posits that some level of cooperation in public good environments still exists but
decreases from period to period. Quite interestingly, it can be rejected for the club good
investment as in Blackwell and McKee (2003) where it does not decrease over time. An
experiment by Cherry and Dickinson (2008) suggests that there is a general tendency that
cooperation and total contributions increase when individuals are offered multiple sets of
alternative public goods. Chen and Li (2009) show that the generation of group identities in
such kind of experiments can have a large impact on social preferences, for instance by reducing
envy effects. Several studies investigate constitutional effects of group identities, such as
natural identities (Chen et al., 2014) or gender (Brown-Kruse and Hummels, 1993), which
might give rise to conditional, group-specific altruism.
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The public good model (1) can easily be supplemented with an additional club good
opportunity. Assume that the society can be divided into two distinct subgroups with an equal
number of households 𝑁/2 and that each household 𝑖 also has the opportunity to invest
𝑘𝑖 (0 ≤ 𝑘𝑖 ≤ 𝑚𝑖 ) units of their waste to a group-specific recycling system. The return of this
investment and its MPCR is represented by 𝑏 (with 0 < 𝑏 < 1 < (𝑁/2) 𝑏). The payoff of
the waste management decision of household 𝑖 can be expressed as:
𝑁/2

𝑢𝑖 = (𝑚𝑖 − 𝑔𝑖 − 𝑘𝑖 ) + 𝑎 ∑𝑁
𝑗=1 𝑔𝑗 + 𝑏 ∑𝑙=1 𝑘𝑙

(2)

As in (1), in line with economic standard theory, utility maximizing behavior by choosing 𝑔𝑖
and 𝑘𝑖 predicts that 𝑔𝑖 = 𝑘𝑖 = 0 (Nash equilibrium). On the other hand, the Pareto-optimal
solution recommends maximum contributions of all individuals. If 𝑎 = 𝑏, the welfare solution
is indifferent to different allocations among 𝑔𝑖 and 𝑘𝑖 , as long as 𝑔𝑖 + 𝑘𝑖 = 𝑚𝑖 . However, if
both goods have the same MPCR (𝑎 = 𝑏 < 1), then different group sizes might induce a
different return on the investment if and only if specific fractions of other members are expected
to contribute as well. While some authors argue in line with Olson (1965) and assume
decreasing average contributions for an increasing 𝑁 in public good games, Ledyard (1995)
reports several studies on group size effects, indicating that the public good is potentially more
attractive as it has a larger number of potential contributors. For large groups with ten players
and small groups with four players, Isaac and Walker (1988) show that for a small MPCR,
average contributions to the public good are higher in the large groups and that for a large
MPCR there is no clear effect of group size. In order to compensate for this group size effect,
we choose an approach suggested by Chakravarty and Fonseca (2017) and Blackwell and
McKee (2003) and normalize the MPCR as follows: 𝑎 𝑁 = 𝑏 (𝑁/2) which is equal to
2𝑎 = 𝑏. This approach is also in line with the concept of the effective average per capita ratio
(APCR) which is (𝑎𝑁)/𝑁 for the public good and 𝑏(𝑁/2)/𝑁 for the club good. Whereas the
MPCR to the individual is 𝑎 in the case of the public good and 𝑏 in the case of the club good,
the APCR divides the total return of investing one unit by all members of the society. Although,
from a marginal perspective, it is clear that this return of the club good is actually not distributed
among all members of society, it is established as useful behavioral concept for comparing the
relative payoffs with the group and the public good (Blackwell and McKee, 2003). Note that if
𝑎𝑁 = 𝑏(𝑁/2), the Pareto-efficient welfare optimum can include different allocations among
𝑔𝑖 and 𝑘𝑖 , as long as 𝑔𝑖 + 𝑘𝑖 = 𝑚𝑖 .
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Applying this club good structure (2) and its intergroup competition to the recycling case also
implies introducing an element of institutional competition of different recycling systems on
the supply-side. As an alternative to free waste disposal, each household has two recycling
systems at its disposal: A system that can be used for the economy as a whole and a certain
closed-shop recycling system, where access and benefits are exclusive to members. In reality,
private households, for example, have access to municipal recycling yards and collection points
which offer their services exclusively to citizens of the municipality on the basis of public fee
schedules. An example of such a disparate benefit could be that the improved recycling efforts
of club members result in a cost reduction of the public fee structure due to a better utilization
of recycling capacities. At the same time, households can often hand over their waste to other
commercial traders, who then collect it throughout voluntary collections. In addition, recycling
also takes place in the course of take-back obligations of commercial trade.
In our experiment, two types of recycling systems are modeled as the public good and the club
good. In both recycling systems, monetary incentives are identical, e.g., contributing one unit
to the public good or the club good reduces the own payoff by one unit but increases social
welfare (measured as the sum of N payoffs) by 2𝑎 = 𝑏.

6.4 Experimental design
6.4.1 Treatment structure and procedure
Since this recycling experiment forms part of a larger interdisciplinary research project on
sustainable household behavior, it serves to identify key points for longer-term future
investigations. The pilot reported in this paper consists of two treatments: In order to test for
the relevance of the club good structure, the first treatment (treatment 1) refers to the public
good model (1) and the second treatment (treatment 2) is based on the club good model (2).
The experiment was conducted as a classroom experiment with 36 undergraduate students
during an economics course at the Clausthal University of Technology in Germany on
16 July 2019. Table 6.1 provides an overview of the experimental design.
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Treatment

Treatment 1

Treatment 2

0.3

0.3

Club good MPCR

–

0.6

Endowment (waste units)

10

10

Number of rounds

10

10

Number of societies

6

6

Subjects

36

36

Public good MPCR

Table 6.1:

Experimental design.

For the experiment, we used classEx software (Giamattei and Lambsdorff, 2019) and a withinsubjects design. This means that participants are exposed to both treatments, one after the other,
and each participant serves as his or her own baseline. A main advantage of this design is that
it may reduce the variance of unobserved components, thereby increasing the precision of the
estimated average treatment effect. As compared to other design options, fewer subjects have
to be recruited (Czibor et al., 2019; List et al., 2011). Moreover, the nonparametric tests used
in the following sections work well with our sample size. We designed a repeated game over
ten rounds per treatment. This approach enables us to take learning effects into account
(Ledyard, 1995) and corresponds to reality because waste disposal decisions have to be made
repeatedly. However, due to organizational limitations of the software, we are not able to
control for sequence effects. For further experiments, we will switch to a more appropriate
between-subjects design. The experiment took 45 min, and the exact procedure can be
summarized as follows:


Subjects were informed that in the experiment, they would adopt the perspective of
households which had to decide about their waste disposal. They were also informed
that the task was to decide on the use of an initial endowment. A monetary amount
reflecting the results of these decisions would be paid out in cash on the basis of a lottery
at the end of the experiment (see later section).



After connecting mobile devices to the server, participants underwent a questionnaire
with respect to certain environmental attitudes which were used for later group
separation (see later section).



Subjects were told that they had been randomly assigned to a society of six households
altogether and that the composition of this society would remain unchanged throughout
the experiment. They were also informed that they did not know the other households
with which they formed a society and that there was no way to communicate with them
(stranger design).
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Thereupon, printed instructions for treatment 1 were handed out, and—after they were
read by the participants - the corresponding game was played.



After finishing the final round of treatment 1, participants were informed about the
formation of the clubs within their society. They were assigned to “club 1” or “club 2,”
each consisting of three households. Then, a so-called slider-game was played where
the different clubs competed against each other (identity reinforcement, see later
section).



Once again, instructions were handed out, and the second treatment (treatment 2) was
conducted.



The experiment ended after collecting some demographic data.



Finally, participants received their payment according to the lottery mechanism
(incentive mechanism, see later section).

6.4.2 Instructions and framing
By reading the instructions for treatment 1, participants are introduced to the following
situation: Every participant adopts the role of a single household which is part of a society of
six households. Each household of this society is endowed with ten tokens in each round which
are used for consumption. When consuming, waste is generated and has to be disposed. Two
options are offered: Ten units of waste can be disposed either as conventional household waste
with no additional costs or in a public recycling system. For every unit of waste which is brought
to this recycling system, one token has to be paid. Due to positive externalities of recycling,
each recycled unit generates a benefit of 0.3 tokens for all six members of the society, as
expressed in (1). The decision has to be made repeatedly in ten consecutive rounds. After each
round, each player is informed about the investments and payoffs of all members of his or her
society.
The instructions for the subsequent treatment 2 pick up from the previous framing of recycling
opportunities but introduce an additional disposal option as suggested in Eq. (2): Alongside
with the possibilities known from treatment 1, the ten units of waste can also be recycled in a
system that is only accessible for its three club members. Again, costs to dispose waste in this
system are one unit per token, while the benefit of 0.6 tokens per recycled unit is reserved for
the three club members. Participants were aware that both recycling options are similarly
attractive with respect to their social returns, because 6 ⋅ 0.3 = 3 ⋅ 0.6. As before, this decision
has to be repeated ten times. The structure of the decision screen is presented in the Appendix.
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6.4.3 Introducing and enforcing group identity
Adapting the club good model (2) to the recycling case in the context of a laboratory experiment
involves the question of how to design a meaningful grouping variable which can be used to
split a society of N subjects into nonoverlapping groups. The experimental design of the few
club good experiments reported in the literature follows the so-called minimal group paradigm.
In these approaches, subjects are grouped by asking them to solve simple tasks such as
evaluating paintings (Chakravarty and Fonseca, 2017; Chen and Li, 2009) or by exogenously
assigning subjects to different colors (Blackwell and McKee, 2003). An artificial group identity
is created that is not at all related to the substantive focus of the choices made in the later
experiment. Although subjects were able to communicate during the stage of group formation,
these papers assume that the group identity is independent of uncontrollable social interaction
effects that could influence the behavior of individuals within and outside the group.
In our experimental design, we change the artificial quality of group identity and link group
identity more closely to the tasks individuals have to solve in the experiment. Moreover, we
indirectly motivate individuals to draw conclusions about common values and social
preferences shared in their group. This stands - for example - in contrast to the philosophy of
group formation as used in Chen and Li (2009), where an individual group member cannot draw
conclusions about the pro-social preferences of his or her group members (and the members of
the other group) following the process of group formation and later in the experiment. We use
the attitudes expressed by individuals on environmental and recycling issues for grouping them
in order to test whether commonly shared values influence individual behavior. As recycling
activities lead to reduced human impact on the environment, similar environmental attitudes
should become a common ground of every club. The process of group formation and group
identity reinforcement which subjects went through in the experiment can be summarized as
follows:


At the beginning of the experiment, participants were asked to complete a questionnaire
consisting

of

ten

questions

(see

Appendix).

Items

were

obtained

from

Fernández-Manzanal et al. (2007) and adapted to our purpose. For every question,
participants expressed their attitude toward the environment on a 6-point Likert scale.
It is important to note that the subjects were unaware that we would use this information
for later grouping.
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After playing treatment 1, the group formation took place. The answers to the ten
different questions were aggregated to an average index in order to rank all N society
members accordingly and split societies into clubs of N/2 members with “club 1” in
which all members appreciate the environment at least as much as any member of the
other “club 2.”



Subjects received three pieces of information: First, they were informed of being part
of a club with all members having similar attitudes toward the environment. The
denomination of both clubs (“club 1” or “club 2”) was chosen to be neutral. Second,
they were informed about the index of their own environmental attitudes as stated at the
beginning of the experiment. And third, they were also notified about the average index
of the members of the society they were assigned to. Consequently, the group
membership was not explicitly mentioned, but could be derived from the given
information.



In order to stimulate the feeling of belonging together, the clubs competed in a slidergame. The task of the club members was to realize as many as possible proper slider
settings within a minute. In each society, two clubs competed against each other. The
members of the winning club received a potential extra payment, paid out at the end of
the experiment. Information on whether the own club won was revealed directly after
the slider-game.

6.4.4 Incentive mechanism
In both treatments and after every round, the individual contributions to the recycling system
of all players of the group, as well as their payoff, were communicated on the screen (see
Appendix). The experiment was incentivized by a random lottery mechanism. Subjects were
told that at the end of the experiment all six members of one randomly selected society would
receive the payoff they achieved in a randomly selected round, with one token equaling 1 EUR.
In total, 178.80 EUR were paid out: 96.00 EUR in treatment 1; 76.80 EUR in treatment 2, and
6 EUR in the process of identity reinforcement. On average, every participant received 4.97
EUR for participating in the experiment.
6.4.5 Hypotheses
The experimental design described above focuses on two research questions: The first question
relates to potential effects of introducing a multiple institutional designs in the case of recycling
as opposed to a pure public good structure. The social return to both types of investment options
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is the same. However, such kind of financial equivalence disregards expectation formations
about the behavior of other subjects. Assuming that there is uncertainty about the behavior of
all other players, investing in the club good might become more attractive due to the larger
MPCR. The second question is directed to possible in-group effects when clubs discriminate
between certain attitudes. More specifically, we investigate whether there are possible group
effects if the composition of the groups is based on similar environmental attitudes of their
members as suggested by Brekke et al. (2010), who identified a certain peer group effect. We
explicitly assume that participants with stronger environmental attitudes have stronger prosocial preferences and therefore contribute higher shares of their endowments. Hence, our
hypotheses can be expressed as follows:


Hypothesis 1 The sum of individual contributions to recycling systems increases when
several alternatives are offered.



Hypothesis 2a The contributions to the club good are higher in the club whose members
share stronger attitudes toward the environment.



Hypothesis 2b The total contributions (i.e., the sum of contributions to the club good
and the public good) are higher in the club whose members share stronger attitudes
toward the environment.

6.5 Results
The results section is structured as follows: After first presenting the more general descriptive
results and second analyzing the composition of the clubs, we turn to the implications of the
previously formulated hypotheses. In contrast to the instructions, we follow the economic
language and henceforth speak of public goods (PG) and club goods (CG).
6.5.1 Descriptive results
Table 6.2 provides an overview of the average contributions to the PG, the CG, and total
contributions as well as average payoffs. Results are separated by treatment and round: The
values for round 1 represent average contributions and payoffs of all participants in the first
round only, while the values for round 1–10 refer to average contributions of all participants in
all rounds. Results show that in treatment 1, participants contributed 38% of their endowment
to the recycling system, generating an average payoff of 13.04 EUR per round. In treatment 2,
total contributions (44%) and payoffs (13.52 EUR) are higher as almost 68% of contributions
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are made using the CG. Except for the public good in treatment 2, average contributions in the
first round exceed the mean of all ten rounds and indicate a decreasing trend over time.
Treatment
Round

Treatment 1

PG contributions
CG contributions
Total contributions
Payoffs
Table 6.2:

Treatment 2
1
1–10
1.22
1.41
(1.90)
(1.94)
3.89
2.99
(3.59)
(2.63)
4.25
3.80
5.11
4.40
(3.57)
(3.00)
(3.62)
(3.28)
13.40
13.04
14.09
13.52
(3.55)
(2.79)
(3.41)
(2.83)
Average contributions and payoffs and standard deviations.
1
4.25
(3.57)
–

1–10
3.80
(3.00)
–

Notes. Standard deviations in parentheses.

Figure 6.1 allows for a closer examination of total contributions in both treatments. It has to be
kept in mind that using the within-subjects design, all players play treatment 2 after having
played treatment 1. In round one, total contributions are slightly lower in treatment 1 than in
treatment 2 (4.25 versus 5.11 units). A tendency of decreasing contributions with a minimum
of about 2.8 units in round ten can be observed for both treatments. In treatment 2, the average
total contributions of participants to recycling systems over all rounds are about 16% higher
(4.40 units) than in treatment 1 (3.80 units). Yet, the curve progressions are rather similar and
declining—a standard result in public good experiments (Ledyard, 1995).

Figure 6.1: Average total contributions in both consecutive treatments.

6.5.2 Composition of the clubs
As described above, the allocation to the different clubs is based on individuals’ environmental
attitude. This was determined by using an average from answers to ten questions (see Appendix)
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using a 6-point Likert scale. The answers ranged from 0 (“Environment is not important at all
to me”) to 5 (“Environment is very important to me.”) The average environmental attitude of
members in Club High was 3.67, and 2.08 in Club Low, reflecting a significant difference.
Further statistical analyses show no other significant differences regarding the composition of
the groups. Using a Chi-Square test, we checked for differences in terms of subjects’ gender,
income, secondary employment, nationality, and religious affiliation. In the slider-game, which
was conducted between the two treatments, members of Club High solved an average of 3.77
out of 10 tasks right, while Club Low received a similar result of 3.22 correct answers.
Furthermore, the age of the undergraduate students does not differ considerably.
6.5.3 Testing hypothesis 1
Figure 6.1 depicts the overall contributions of both treatments over time. Bearing in mind that
the order and financial attractiveness of contributions are similar in both treatments, this graph
reveals interesting results. Instead of continuing a declining trend after treatment 1, the overall
contributions surge to a new maximum level in the first round of treatment 2. The peak is
reached in round 2 where 5.8 out of 10 units are contributed to both goods. After that,
contributions decrease again.
For a statistical analysis of differences in contributions between the two treatments, we use the
Wilcoxon Sign-Rank test and define the threshold of statistical significance as p = 0.05. This
nonparametric test is used due to the absence of normally distributed values (e.g., due to
differences between mean and median values as shown in Table 6.3) and since it is applicable
to small sample sizes. The test compares participants’ contributions in the respective rounds of
both treatments to check the equality of the central tendencies. Table 6.3 provides the results of
this test for all participants as well as separated by the clubs. Although participants were not
aware of the separation into two clubs during the first treatment, their contributions can be
traced back and evaluated ex-post.
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Total contributions in
Treatment 1
Total contributions in
Treatment 2
Wilcoxon Sign-Rank
Table 6.3:

Club High
Club Low
All
4.08
3.52
3.80
(3.05)
(3.15)
(3.10)
5.51
3.29
4.40
(5.00)
(2.95)
(4.25)
p = 0.006
p = 0.421
p = 0.112
Comparison of contributions across treatments and clubs.

Notes. Median in parentheses.

Results show that hypothesis 1, which predicts an increasing sum of individual contributions to
a recycling system after offering several alternatives, cannot be proven true for all rounds and
participants (p = 0.112). A closer examination shows significant differences for the first three
rounds only (round 1: p = 0.048, round 2: p = 0.002, and round 3: p = 0.007).
Nonetheless, we find meaningful results when differentiating between the different clubs.
Contributions of Club High members significantly increase in treatment 2 compared with
treatment 1 (p = 0.006), while no significant differences can be shown for Club Low. At this
point, we refer to the relevance of the composition of the two clubs which will be discussed in
more detail later.
6.5.4 Testing hypotheses 2
The second hypothesis asks about possible differences in the subjects’ behavior in relation to
their association with the clubs in treatment 2. Unlike in treatment 1, the subjects now know
that they have been assigned to a club according to their environmental attitude and have their
additional CG recycling option. As this comparison is based on a between-subjects level, the
hypothesis is tested by using the nonparametric Mann–Whitney U criterion. Again, this test
tends to be a good option in the absence of normally distributed values and is applicable to our
sample sizes. We define the threshold of statistical significance as p = 0.05.
Table 6.4 allows for a comparison of average contributions and payoffs in both clubs in
treatment 2 in order to test hypotheses 2. Results show that Club High members made
significantly higher contributions to the CG than Club Low members in treatment 2 (p = 0.012).
Hence, these results support hypothesis 2a. Regarding hypothesis 2b, stating that total
contributions are higher in Club High, the results are not so clear: Despite differences in the
total contributions of the two clubs, the Mann-Whitney U test results in p = 0.059 and does though marginally - not attest a significant increase. Overall, Club High members realized
significantly higher payoffs as compared with Club Low members in treatment 2 (p = 0.037).
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Besides, no significant differences in the two clubs’ contributions to the PG and, more
interestingly, to the PG in treatment 1 can be detected (see gray bottom of Table 6.4).
Club High

Club Low

Mann–Whitney U

1.39
(0.35)
4.12
(3.95)
5.51
(5.00)
14.45
(13.27)

1.44
(0.30)
1.86
(1.30)
3.29
(2.95)
12.59
(12.09)

p = 0.938

Treatment 2
PG contributions
CG contributions
Total contributions
Payoffs

p = 0.012
p = 0.059
p = 0.037

Treatment 1
Total contributions
Payoffs
Table 6.4:

4.08
3.52
p = 0.521
(3.05)
(3.15)
12.75
13.32
p = 0.628
(12.73)
(13.15)
Comparison of contributions and payoffs in club high and club low.

Notes. Median values in parentheses.

A further impression of the composition of the contributions over the rounds can be obtained
by consulting Figs. 6.2 and 6.3. They show that the contributions to the PG are rather stable and
do not differ significantly for the two clubs (Mann-Whitney U: p = 0.938). Differences in the
total contributions are thus mainly caused by contributions to the CG. Furthermore, the
decreasing contributions in the second treatment - in contrast to the first - are mainly due to
contributions to the CG. Reasons for this different contribution behavior can therefore be linked
to the different club compositions.

Figure 6.2: Contributions to public good and club good in treatment 2 for club high.
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Figure 6.3: Contributions to public good and club good in treatment 2 for club low.

6.6 Conclusion
The results of the experiment reported in this paper primarily point to the fact that subjects show
a relatively stable degree of cooperation in both consecutive treatments. On average (over all
rounds), subjects invested 38% of their endowment in treatment 1 and 44% in treatment 2. At
the same time, a standard result of experimental economics which postulates a clear reduction
in cooperation from round to round in repeated games (Ledyard, 1995) is confirmed in this
study. Since both treatments were played in succession (with the same set of co-players in fixed
societies) without varying their order, it is of course not unlikely that the round-related decline
in cooperativeness also took place across both treatments. However, in an experiment by
Andreoni (1988), a public goods game (PGG) is played over ten rounds and then restarted with
the same group composition. The restarted PGG is repeated only three times which is, however,
not known by the subjects. The results show that the contributions in these three rounds are
only minimally lower (a 0.2 decline of contributions in round 1 of the restarted PGG) than in
the first PGG. In our experiment, there is also no reduction in cooperation when comparing
both treatments. There are no statistically significant differences in total contributions to the
recycling systems. Against this background, it is surprising that the average total contributions
in treatment 2 exceed contributions in the first treatment by 16%. When we consider only the
first round of both treatments, the contributions in treatment 2 are 20% higher compared with
treatment 1. This indicates that by introducing the club good option an activation of cooperation
could take place, which potentially counteracts the trend of reducing cooperation in repeated
games.
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The composition of the clubs in the second treatment, on the other hand, seems to induce a
significant effect on individuals’ contributions to the recycling system. On average, the
members of the club with stronger environmental attitudes (Club High) invested 41% of their
endowment in the club good, while members of the other club (Club Low) only invested about
19%. In Chen and Li (2009), an individual group member cannot conclude the pro-social
preferences of his group members (and the members of the other group) through the process of
group formation. However, participants in our experiment may assume that stronger
environmental attitudes are correlated with stronger pro-social preferences. If a participant is
aware of belonging to the group with the lower environmental attitudes, he might assume that
the average contributions in his group are lower than that in the group with the stronger
environmental attitudes. This would, of course, have an impact on whether he decides to invest
in the club good. Although contributions to the club good decrease from round to round, which
is common in repeated games, this observation is in line with the result of Brekke et al. (2010).
They state that households who firmly believe that their recycling attitudes are shared within
their group derive a greater sense of responsibility for participating. An explanation of this
experimental group effect could be that it stimulates a sense of belonging, which allows subjects
to derive conclusions about their own responsibility. Quite remarkably, contributions to the
public good do not differ much between these clubs and do not decrease from round to round.
A complementary explanatory approach can be made with the concept of identity economics
from Akerlof and Kranton (2000). In this context, the two clubs represent social categories and
their social norms serve as a guideline for the disposal decision. All participants are aware that
they have been divided into groups of high and low environmental attitudes and can draw
conclusions about which group they are in. Positive recycling behavior tends to be the norm for
the group with positive environmental attitudes. This forecast is also reflected in our results:
Club Highs’ contributions to their CG is higher. At the same time, in the existing dilemma
situation, this results in a separation from the other club which is subjected to different norms
and thus reflects a different recycling behavior. For policymakers, this implies that relevant
standards should be strengthened in all social subgroups.
As described, a central observation of the experiment refers to the total contributions that
individuals make to the offered recycling systems. Note that the introduction of the club good
option in the second treatment is an extension of the options for action without changing the
material incentive structure of the first treatment. The introduction of the additional club good
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option is therefore merely a change in the social context of the individual decision. However,
this variation in the social context led to an increase in the total contributions on average. While
the individuals assigned to the respective “Club Low” do not show a statistically significant
change in their total contributions, the total contributions of the individuals assigned to the
respective “Club High” increase significantly. Therefore, a reasonable policy implication is to
localize recycling systems and make their benefits local public goods.
It is difficult to answer whether the results observed in the experiment are due to the creation
of exclusion possibilities in the case of club goods, or whether this is rather due to the stronger
environmental attitudes of the individuals in Club High. In fact, the influence of these two
factors cannot be separated. Environmentally friendly individuals did not behave significantly
different from the less environmentally friendly individuals in the first treatment. Statistically
significant differences in the behavior of these two groups arise solely in the second treatment
with the introduction of the club good option. It is only the change in the social context of
individual interactions that leads to the fact that the individuals with stronger environmental
attitudes make higher contributions than the individuals with weaker environmental attitudes.
In order to discriminate between the two factors “introduction of a club good option and
excludability” and “environmental attitudes,” we will vary the experimental design in further
experiments and test for the influence of alternative grouping variables when introducing the
clubs. In addition, future investigations should rather be conducted as between-subjects designs
in order to exclude order effects of the treatments. If the groups’ influence on the cooperative
recycling behavior in future investigations can be substantiated, an interesting extension of
these experiments is to include endogenous group processes, for example through elements of
gamification.
With regard to the further procedure, the question may be raised whether further insights into
individual recycling behavior could also be obtained from simulations instead of experiments.
Basically, experiments and simulations represent complementary methods to analyze the
connection between individual behavior and social results (Dawid and Delli Gatti, 2018).
However, the use of (agent-based) simulations is based on concrete assumptions about the
structure of individual preferences and the decision-making behavior of individuals. Here,
deviations from the standard assumptions of microeconomics can be modeled and simulated
using stochastic processes as well. The essence of experiments, on the other hand, is that the
individual behavior is empirically observed in view of a given incentive structure and is not
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given exogenously. The question of whether individuals feel motivated to change their behavior
in repeated interactions when the social context of interaction is varied cannot be answered with
simulations. However, simulation programs can be used to transfer knowledge gained from
experiments to other model relationships.
The experiment presented in this paper was initially conceived as a pilot study which aimed to
obtain information for the design of a broader study. The results, especially those regarding
hypothesis 1, are to be interpreted with caution, since the design of the experiment did not allow
for a variation of the treatment order: This uncontrollable sequence effect is likely to have been
at the expense of cooperation in treatment 2. However, the results of the introduction of the
club good option turned out to be even more interesting, as this seems to induce a significant
effect on cooperation behavior.

195

Chapter 6. Recycling behavior of private households - Appendix

6.7 Appendix
6.7.1 Questions used for club formation (based on Fernández-Manzanal et al., 2007)
1. I am willing to consume less and to forgo some comforts if it helps to protect the
environment.
2. I am willing to spend more money in order to purchase a recyclable packaging.
3. I like spending time in nature to understand the environment in which I live.
4. I am trying to find out how my behavior influences the environment.
5. If I have to choose between a new highway and a conversation area, I will choose the
conversation area.
6. If the public transport system was more efficient, I would prefer it to the car.
7. We should try to conserve plants and animals, even though it is expensive.
8. Environmental education activities for children are important.
9. Our laws should be changed in order to reduce pollution of the environment.
10. Universities should schedule more environmental issues.
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6.7.2 Screenshot

Figure 6.4: Decision screen in classEx (example).
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7. Combating climate change: Is the option to exploit a public good a
barrier for reaching critical thresholds? Experimental evidence
This chapter has appeared as:
Cloos, J. & Greiff, M. (2021). Combating Climate Change: Is the Option to Exploit a Public
Good a Barrier for Reaching Critical Thresholds? Experimental Evidence.

This paper can be downloaded via
https://www.researchgate.net/publication/350810715_Combating_Climate_Change_Is_the_O
ption_to_Exploit_a_Public_Good_a_Barrier_for_Reaching_Critical_Thresholds_Experimenta
l_Evidence

Abstract: The achievement of collective climate targets is hampered by a large number of
factors. Most obvious is the conflict between self-interest and group interest at both the intraand intergenerational level. Several experimental studies examine the effects of factors such
as wealth heterogeneity, varying thresholds, or time discounting on the probability of
achieving a collective climate target. In these experiments, participants act as a group and can
invest money in a collective group account over a fixed number of rounds. If the group
account is below a threshold after the last round, the members of a group usually lose a large
proportion of their potential assets. However, in the real world, agents can not only invest in
public goods, but also exploit them. We therefore study cooperation dynamics in a threshold
climate change experiment in which group members can not only contribute money into their
group account, but also take money out of it. We induce endowment heterogeneity by
simulating the contribution decisions in the first rounds of the experiment and vary the loss
rate between treatments. Our results show no significant differences between give and givetake treatments. Consistent with the results of previous studies, we find that with a lower loss
rate, less groups reach the threshold. (JEL: C92, D74, D81, H41, Q54)
Keywords: climate change, experiment, public goods game, threshold public goods game,
exploitation
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7.1 Introduction
Already by 2017, human activities had resulted in the warming of the global climate by about
1°C compared to pre-industrial levels. If the current rate of global warming is maintained, a
global warming of 1.5°C will be reached between the years 2030 and 2052. Negative
consequences of climate change are already evident in different regions and will increase
significantly if global warming rises to 1.5 or even 2°C (IPCC, 2018). While investments aimed
at effectively mitigating global warming are undertaken by individuals or groups of individuals,
the rewards from climate-protecting investments benefit everyone. Consequently, there is a
free-rider problem associated with climate protection. Individual actors have an incentive not
to contribute to climate protection and to benefit from the efforts of others. At the same time,
the collective benefit would be largest if investments are high enough so that catastrophic events
can be avoided (Gollier and Tirole, 2017). Investments in climate protection are further
characterized by the fact that the resulting benefits will largely be realized in the future. One
of the key challenges facing humankind is therefore how to achieve intra- and intergenerational
cooperation to combat climate change (Nordhaus, 2019).
The underlying decision situation can be described as a public good game (PGG) in which the
entire world population forms the set of players (e.g., Milinski et al., 2008). Alternatively, one
could argue that this decision situation resembles a group of countries engaged in climate
negotiations (e.g., Tavoni et al., 2011). Individual contributions to the public good correspond
to actions that reduce or limit CO2 emissions.
In contrast to linear PGGs (see e.g., Zelmer, 2003; Ledyard, 1995), the social optimum in this
global PGG does not consist in all actors investing the entire amount available to the public
good. Rather, the problem of global warming can be modeled as a threshold PGG in which the
public good is provided only if the sum of contributions exceeds a given threshold. For example,
the goal of the Paris agreement is to keep the increase in global average temperature this century
below 2°C compared to pre-industrial levels (United Nations, 2015). Based on this threshold,
one could determine the aggregate contributions (i.e., worldwide reduction in CO2 emissions)
needed to reach the target.
The collective-risk social dilemma (CRSD, Milinski et al., 2008) is one variant of a threshold
PGG. In the CRSD, a fixed number of participants interact over a finite number of rounds.
Within each round, participants simultaneously choose their contributions. If the sum of
contributions at the end of the last round exceeds a predefined threshold, every participant keeps
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her non-contributed wealth. Otherwise, each participant loses a fraction of her remaining wealth
with a given probability.
In recent years, Milinski et al. (2011, 2008) and a number of related studies
(Waichman et al., 2018; Brown and Kroll, 2017; Dannenberg et al., 2015; Jacquet et al., 2013;
Tavoni et al., 2011) have used the CRSD or extensions of it to experimentally investigate under
which conditions humans can succeed in preventing dangerous climate change. We will review
these studies in section 7.2.
Countries41 can contribute to climate protection by, for example, reducing their CO2 emissions
through investments in renewable energies or by enforcing stricter regulations. Climateprotecting actions have the characteristic that most of the benefits arising from them only
become evident in the medium to long term (intergenerational). However, countries can also
intensify the existing climate problem by, for example, clear-cutting forest areas to create space
for new farmland (Mitchard, 2018; Rochedo, 2018) or exploiting new coal mining areas
(Jakob et al., 2020; Blondeel and Van de Graaf, 2018). These kinds of climate worsening
activities have the characteristic that they are implemented in order to boost short-term
economic growth, independent of whether the threshold will be reached or not.
The remaining question is in how far climate-damaging activities of individual actors motivate
former climate-friendly actors to reduce their climate-friendly efforts or even carry out climatedamaging activities themselves. A further related question is how former climate-friendly actors
behave when it becomes apparent that threshold values can no longer be reached at a certain
point in time.
However, in all existing studies on the CRSD, participants only have the option of investing
money to achieve the climate target. Yet, the above-mentioned examples on climate damaging
activities illustrate that actors can not only free-ride but also actively exploit other actors’
contributions. It is unclear whether the results from existing experiments also apply to situations
in which exploitation is possible. Moreover, by neglecting the possibility to exploit, existing
studies might lead to overly optimistic results.
Our experiment addresses this gap by examining the question how the dynamics of achieving
the climate target change when there is a take option, in addition to the give option. The main

41

Although we use the term countries in this study, it is equally applicable to smaller entities such as counties,
organizations, or individuals.
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research question of this paper is therefore whether the possibility of exploiting a public good
and the observation of such behavior is a barrier to effective cooperation in the CRSD.
Our experiment consists of 20 rounds, though participants only make active contribution
decisions in rounds 11 to 20. The experiment contains six treatments which differ according to
participants' action sets, the potential loss rate, and participants' initial wealth distribution. In
three Give-treatments (G-treatments), participants can only contribute non-negative amounts to
the group account. In three Give-Take-treatments (GT-treatments), participants can either
contribute non-negative amounts to the group account or withdraw amounts from it. We induce
wealth heterogeneity by simulating the contribution decisions in the first 10 rounds of the
experiment.
Our results show that the introduction of a take option makes it more difficult for groups to
reach the threshold. In G-treatments, more groups reach the threshold than in the corresponding
GT-treatments, although the effect is not significant. Consistent with previous literature, we
find that a higher potential loss rate results in more groups reaching the threshold. We observe
that groups with homogeneous wealth reach the threshold more easily than groups with
heterogeneous wealth, but again, the difference is not significant. Taken together, our results
show that extending the range of the action set to the negative domain and inducing
heterogeneous wealth complicates coordination within a group.
The remainder of this paper is structured as follows: In section 7.2 we discuss the related
literature. We describe the experimental design, procedures and hypotheses in section 7.3. In
section 7.4, we present the results of our experiment. We discuss the results, point to a number
of limitations and conclude in section 7.5.

7.2 Related literature
7.2.1 The collective-risk social dilemma (CRSD)
As mentioned above, the CRSD was introduced by Milinski et al. (2008). In their experiment,
groups of six participants play the CRSD for ten rounds. At the beginning of the game, each
participant has an endowment of € 40. Within each round, participants simultaneously decide
whether to contribute € 0, 2, or 4 into a group account.
All group members know that at the end of the ten rounds they will receive their non-contributed
endowment only if the sum in the group account reaches or exceeds the threshold of € 120. On
average, this threshold corresponds to a contribution of € 2 per participant and round. If the
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threshold is not reached after ten rounds, the non-contributed endowment will be lost with a
probability of p=90% (T90), p=50% (T50), or p=10% (T10), depending on the treatment.
Participants will not receive any payment in case of loss.
In case each participant contributes her fair share of € 2 per round, the threshold is exactly
reached and each participant receives a payoff of € 20. This holds true for all treatments.
However, if all participants free ride (i.e., invest nothing), the threshold is not reached. In this
case, the expected payoff for each participant is € 40 * (1-p).
As the expected payoff from free riding decreases in p, one would expect that the threshold is
reached more often when p is high. This is exactly what the results show. In T90, the threshold
was reached by 5 of the 10 groups (mean € 118.2). Only one group reached the threshold in
T50 (mean € 92.2) and no group reached the threshold in T10 (mean € 73.0). Although almost
all participants in each treatment contributed € 2 in round 1, the willingness to contribute
decreased in subsequent rounds, especially in T50 and T10.
7.2.2 Extensions of the CRSD
The CRSD has spurred a large and still-growing literature in which several extensions of the
CRSD have been investigated. In this section, we discuss the extensions which are most relevant
for our experiment, namely CRSDs in which participants have an operating fund and an
endowment, and CRSDs with wealth heterogeneity. Other extensions of the CRSD investigate
the effects of communication (Tavoni et al., 2011), uncertainty about the threshold
(Dannenberg et al., 2015; Barrett and Dannenberg, 2014, 2012), heterogeneity in the expected
loss (Brown and Kroll, 2017; Burton-Chellew et al., 2013), and heterogeneity in the wealth
distribution and loss probabilities (Waichman et al., 2018).
Milinski et al. (2011) is the first study in which participants have an operating fund and an
endowment. The authors examine the effect of intermediate climate targets and wealth
heterogeneity on group cooperation. As in Milinski et al. (2008), participants interact in groups
of six for ten rounds and the threshold is € 120. Contributions to the group account are paid out
of the operating fund, which should mimic participants’ wealth which they can use to cover
their living expenses. In contrast to Milinski et al. (2008), participants receive their remaining
amounts from the operating fund after the end of the experiment, even if the threshold is not
reached. The endowment does not change during the game but will be lost with a probability
of 90% at the end of the game if contributions fall short of the threshold. The endowment can
be seen as assets that are negatively affected by medium- and long-term climate changes.
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Within this setting, Milinski et al. (2011) study the effect of wealth heterogeneity by
distinguishing between “rich” and “poor” participants. "Rich" participants have an operating
fund of € 40 and an endowment of € 60, while "poor" participants have € 20 and € 30,
respectively. Treatments with exclusively "rich" participants, with exclusively "poor"
participants, and with a mixed number of three "rich" and three "poor" participants are tested.
The results show that all "rich" groups, no "poor" group, and 60% of the mixed groups managed
to reach the threshold. Interestingly, "rich" and "poor" participants in the mixed groups showed
no different contribution behavior than in the groups with only "rich" or only "poor"
participants.
Using a similar experimental setting, Jacquet et al. (2013) investigate the effect of timedependent discounting on contribution behavior. In their experiment, the non-invested
operating fund is paid out to the participants directly after the experiment. In case the threshold
is reached, the endowment of 45 € is paid out after one day (treatment 1), after seven days
(treatment 2), or it is invested in planting oak trees (treatment 3). If a group falls short of the
threshold, the group members’ endowments are destroyed with a probability of 90%. While in
treatment 1, 7 out of 10 groups reached the threshold, only 4 out of 11 groups managed to reach
the threshold in treatment 2, and none of the 11 groups in treatment 3.
In a review article, Dannenberg and Tavoni (2016) compare the results of experimental climate
change games with the results of related studies from evolutionary game theory. Based on the
findings of the reviewed studies, Dannenberg and Tavoni (2016, p. 95) come to the general
conclusion “…that the expected loss of crossing the threshold and uncertainty about the
threshold are the most important determinants of collective action. The threshold’s role as a
catalyzer of cooperation is hindered when uncertainty and especially ambiguity about its
location is introduced. Wealth inequality and the credibility of the pledges constitute further
difficulties.”
The results from Milinski et al. (2011) and from Brown and Kroll (2017) provide no clear
evidence for a negative effect of wealth heterogeneity. However, the findings of
Tavoni et al. (2011) and Burton-Chellew et al. (2013) suggest that with wealth heterogeneity,
groups are less likely to reach the threshold. In contrast to these results, Waichman et al. (2018)
find that heterogeneities can facilitate coordination. Although the main contribution of our
study is the extension of participants' action sets by allowing negative contributions, we also
conduct treatments with homogenous and heterogeneous operating funds.
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7.2.3 Related literature on give and take-options
Our experimental design is also related to experimental studies that investigate the effect of
extending participants’ action sets in PGGs and dictator games. Starting with Andreoni (1995),
a number of experimental studies (Gächter et al., 2017; Dufwenberg et al., 2011; Park, 2000;
Sonnemans et al., 1998) have shown that cooperativeness is higher in positively framed PGGs
than in negatively framed public bad games. For a repeated PGG, Khadjavi and Lange (2015)
show that average contributions in a treatment that allows both positive (give) and negative
(take) contributions are not significantly different from a strategically equivalent pure give
treatment. However, the effect of a simultaneous give-take option has not been studied yet in a
CRSD.
Krupka and Weber (2013), Bardsley (2008), and List (2007) conduct dictator games in which
the dictator can either give or take away money from the recipient. In Krupka and
Weber’s (2013) standard dictator game, dictators are endowed with US$ 10 and recipients with
US$ 0, and dictators can give between US$ 0 and US$ 10. In a "bully" variant, both dictators
and recipients are endowed with US$ 5 each, and dictators can choose between giving up to
US$ 5 or taking up to US$ 5. Note that both decision situations are strategically equivalent
because they have the same number of actions which result in the same set of outcomes. Two
results are striking: First, the equal split, in which both the dictator and the recipient receive
US$ 5 each, occurs more often in the "bully" variant. Second, allocations in which the recipient
receives less than US$ 5 are more frequent in the standard dictator game. Moreover, Krupka
and Weber (2013) conduct an additional experiment in which they elicit norms about the social
appropriateness of the different actions from the standard and "bully" dictator games. The
appropriateness ratings are in line with the results. That is, in the "bully" variant, the equal split
is perceived as more appropriate than in the standard dictator game, and taking money is
perceived as less appropriate than giving money, even though both actions lead to identical
payoffs.

204

Chapter 7. Combating climate change

7.3 Experimental design and hypotheses
7.3.1 Experimental design

Instructions &
test questions

1 results table:
• Individual &
group
contributions for
rounds 1-10

Passive rounds 1-10

10 contribution
decisions
10 results table:
• Individual &
group
contributions for
current round &
all previous
rounds

Information:
• Threshold
reached / not
reached
• Payoff

Questionnaires:
• NEP-scale
• Risk attitude
• Demographics

Active rounds 11-20

Figure 7.1: Sequence of the experiment.

Our experimental design is shown in Figure 7.1. Our experiment is a CRSD with N=6
participants per group and T=20 rounds. After the instructions (Appendix A.1, section 7.6.1)
and test questions, there are ten passive rounds followed by ten active rounds of the CRSD
(described in detail below). Starting at the end of round 10, participants are informed about all
group members' contributions within each round, each group members' aggregate contribution,
and the value of the group account (see the results table in the experimental instructions in
Appendix A.1, section 7.6.1). In addition, all participants receive information on the remaining
operating fund of each group member up to the current round, and the average contributions of
each group member up to the current round. To ensure anonymity, all participants are given a
pseudonym. The pseudonyms correspond to the names of moons and dwarf planets from the
solar system and are retained by the participants throughout the entire experiment. At the end
of round 20, participants are told whether the threshold is reached or not and receive information
on their final payoff. The experiment ends with a post-experimental questionnaire on
environmental and risk attitudes and demographic characteristics. In the following, we describe
each part of the experiment in more detail.
Contribution decisions in rounds 1-20: Within each round 𝑡 = (1, … , 𝑇), all participants
simultaneously chose their contributions 𝑐. Let 𝑐𝑖,𝑡 ∈ 𝐴𝑖 denote the contribution of participant
i in round t. At the beginning of round 1, the group account is empty, i.e. 𝐶0 = 0. Let
𝐶𝑡 = ∑𝑛𝑖=1 ∑𝑡𝜏=1 𝑐𝑖,𝜏 denote the value of the group account at the end of round t. Let 𝑂𝐹𝑖,𝑡 denote
participant i's operating fund at the beginning of round t. Since contributions are paid out of the
operating fund, the operating fund evolves according to 𝑂𝐹𝑖,𝑡+1 = 𝑂𝐹𝑖,𝑡 − 𝑐𝑖,𝑡 . The initial value
of the operating fund is given by 𝑂𝐹𝑖,1 = 160.
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We denote participant i's endowment by 𝑒 = 120. The initial endowment is the same for all
participants and does not change during the game, hence we can omit all subscripts. If, at the
end of the game, the group account equals or exceeds the threshold 𝑆 = 480, the endowment
is unaffected. Otherwise, a fraction p of the endowment is destroyed. Note that p is not a
probability but a fixed loss rate.42 Since initial endowments are identical, the expected value of
the endowment at the end of the game is identical for all participants.
At the end of the game, each participant's payoff consists of her operating fund (𝑂𝐹𝑖 ) minus her
contributions over all 20 rounds plus an additional payoff (i.e., the endowment), which depends
on the value of the group account. Equation (1) summarizes the payoffs.
𝜋𝑖 = {

𝑂𝐹𝑖,𝑇+1 + (1 − 𝑝)𝑒
𝑂𝐹𝑖,𝑇+1 + 𝑒

if 𝐶𝑇 < 𝑆
if 𝐶𝑇 ≥ 𝑆

(1)

Participants' action sets are treatment-dependent and allow either only non-negative (give)
contributions

𝐴𝐺𝑖 = {0, 1, 2, 3, 4, 5, 6, 7, 8},

or

giving

and

taking,

𝐴𝐺𝑇
𝑖 = {−3, −2,

−1, 0, 1, 2, 3, 4, 5, 6, 7, 8}. Within each treatment, action sets are identical for all participants. In
the Give-Take-treatments (GT-treatments), participants can take money out of the group
account, possibly reducing the likelihood that the threshold will be reached. This option should
reflect the real world climate-damaging possibility of exploiting natural resources. By allowing
participants to take money out of the group account, they can increase their operating fund. This
is not possible in the Give-treatments (G-treatments). Note that in all treatments, at the end of
the game, participants receive the value of the operating fund 𝑂𝐹𝑖,𝑇+1 regardless of whether the
threshold is reached or not.
Heterogeneity: Our experiment includes treatments with homogeneous operating funds
(HOM-treatments) and treatments with heterogeneous operating funds (HET-treatments).
Similar to Tavoni et al. (2011), we implement homogeneity and heterogeneity by simulating
participants’ decisions in rounds 1 to 10, that is, contributions in rounds 1 to 10 are determined
by the computer.
In the HOM-treatments, each participant contributes a total of 40 over rounds 1 to 10 (passive
rounds). Hence, each participant starts round 11 with an operating fund of 𝑂𝐹𝑖,11 = 120.

42

In most variants of the CRSD p is a probability. The parameter p is a fixed loss rate in treatments T3 and T6 in
Brown and Kroll (2017) and in treatment Certainty in Dannenberg et al. (2015).
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In the HET-treatments, within each group, three participants each contribute a total of 20 over
rounds 1 to 10, and the three remaining participants each contribute a total of 60 over rounds 1
to 10. Hence, at the beginning of round 11 there are three rich participants with 𝑂𝐹𝑖,11 = 140
and three poor participants with 𝑂𝐹𝑖,11 = 100.
For all treatments it holds true that the group account contains 𝐶10 = 240 at the end of round 10.
In order to reach the threshold, the sum of contributions in the 10 active rounds (rounds 11
to 20) has to equal 240. For example, if each participant contributes 4 in each active round, the
threshold is reached exactly.
The chosen method of implementing heterogeneity reflects the idea of past wealth inheritance
(Tavoni et al., 2011). Besides, there are two further reasons for our decision to start the game
with 10 passive rounds. First, due to the contributions in the passive rounds, the group account
contains 240 at the beginning of round 11. This ensures that there is no way that the group
account can become negative. Even if all participants within a group decide to choose
𝑐𝑖,𝑡 = − 3 in all active rounds, the group account will total 60. Second, in the treatments with
take options, the simulated contributions in rounds 1 to 10 contain negative contributions. Since
all participants are informed about all individual contributions in all rounds, the occurrence of
negative contributions might raise participants' awareness to the possibility of negative
contributions. We think that both design choices - the impossibility of negative values in the
group account and the occurrence of negative contributions - increase the chances of
participants choosing negative contributions in the active rounds.
Treatments: In total we conduct six treatments (Table 7.1) which differ according to the
distribution of the operating fund at the beginning of round 11 (HOM vs. HET), the actions
available to participants within each round (GIVE vs. GIVE-TAKE), and the loss rate p. For
each treatment, the number at the end corresponds to the loss rate p. The potential increase in
the operating fund due to the existence of the take options is counteracted by p, which is higher
in the GT-treatments. We discuss the resulting effects on different equilibria below in
section 7.3.3.

p low
p high

HOM
GIVE
GIVE-TAKE
GIVE
G-HOM55
GT-HOM80
G-HET55
G-HET70
Table 7.1: Treatment characteristics.

HET
GIVE-TAKE
GT-HET80
GT-HET95

Procedures: We conducted 15 experimental sessions at the WISO Experimental Lab in
Hamburg in July, October, and December 2020. We had three treatments with 60 participants
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in 10 groups, two treatments with 66 participants in 11 groups, and one treatment with 48
participants in 8 groups. Hence, we had a total of 360 participants. Participants were recruited
using hroot (Bock et al., 2014) and the experiment was programmed in z-Tree
(Fischbacher, 2007). Once all participants of a session had taken their seats in the laboratory,
the instructions were read aloud by the experimenter. In the instructions, detailed screenshots
of the experiment were shown as well as various examples of possible courses of the experiment
and the resulting payoffs. Test questions at the beginning of the experiment ensured that the
participants had understood everything correctly. The experiment was followed by
questionnaires on environmental attitudes, risk preferences, and demographic characteristics of
the participants. To measure participants’ environmental attitudes and concerns, we used the
revised New Environmental Paradigm (NEP) scale by Dunlap et al. (2000) in the German
translation of Schleyer-Lindemann et al. (2018). To measure participants' risk preference, we
relied on the well validated question from Dohmen et al. (2011). The exchange rate was
1 = € 0.05 and participants, on average, earned € 14.13 (including a € 5.00 show-up fee). The
duration of each session was approximately 60 minutes.
7.3.2 Equilibria
Our variant of the CRSD has multiple equilibria. In the following, we focus on equilibria of the
subgame starting at the beginning of round 11. There is a bad equilibrium, in which all
participants choose the lowest possible contribution in each round, i.e., 𝑐𝑖,𝑡 = 0 in the
G-treatments and 𝑐𝑖,𝑡 = −3 in the GT-treatments (and for 𝑡 ≥ 11). In these cases, the threshold
will not be reached. In addition, all strategy profiles in which the threshold is reached exactly
(i.e. 𝑆 = 480) and no participant's payoff is below the payoff of the corresponding bad
equilibrium are equilibria. Call these the good equilibria. Table 7.2 shows the expected payoffs
for bad equilibria and two different types of good equilibria.
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II. Equal
III. Equal
Diff.:
Diff.:
contributions
payoffs eq.
II. – I.
III. – I.
eq. (good eq.)
(good eq.)
G-HET55
Poor
154
180
200
26
46
Rich
194
220
200
26
6
GT-HET80
Poor
154
180
200
26
46
Rich
194
220
200
26
6
G-HET70
Poor
136
180
200
44
64
Rich
176
220
200
44
24
GT-HET95
Poor
136
180
200
44
64
Rich
176
220
200
44
24
G-HOM55
174
200
200
26
26
GT-HOM80
174
200
200
26
26
Table 7.2: Expected payoffs from bad and good equilibria, and differences between bad and good equilibria
over treatments and participant types.
Treatment

Participant
type

I. Bad eq.

Out of all good equilibria, two stand out because in these equilibria, certain fairness norms are
salient. First, there is an equilibrium in which each participant contributes 40. Call this the equal
contributions equilibrium. Second, there is an equilibrium in which the threshold is reached and
the corresponding contributions result in perfect equality payoffs. Call this the equal payoffs
equilibrium. In the HOM-treatments, these two equilibria coincide.
The equal contributions equilibrium is characterized by ∑20
𝑡=11 𝑐𝑖,𝑡 = 40 (on average 𝑐𝑖,𝑡 = 4 in
rounds 11 to 20) for all participants with payoffs of 𝜋𝑖,𝑃 = 180 for poor and 𝜋𝑖,𝑅 = 220 for
rich participants. Over all 20 rounds, each poor participant in this equilibrium contributes a total
of 100 to the group account while rich participants contribute 60. Consequently, when reaching
the set threshold, 300/480=62.5% of the group contributions are provided by poor participants
and 180/480=37.5% by rich participants.
The equal payoffs equilibrium is characterized by ∑20
𝑡=11 𝑐𝑖,𝑡 = 20 (on average 𝑐𝑖,𝑡 = 2 in
rounds 11 to 20) for poor participants and ∑20
𝑡=11 𝑐𝑖,𝑡 = 60 (on average 𝑐𝑖,𝑡 = 6 in rounds 11
to 20) for rich participants. The corresponding payoffs are 𝜋𝑖 = 200 for all participants. In this
equilibrium (and considering all rounds 1 to 20), 50% of the group contributions are provided
by poor participants and 50% by rich participants.
In the bad equilibrium, the expected payoff is 𝑂𝐹𝑖,11 + (1 − 𝑝)𝑒𝑖 for the G-treatments and
𝑂𝐹𝑖,11 + 30 + (1 − 𝑝)𝑒𝑖 for the GT-treatments. That is, with the take option being available,
participants with the same endowment and operating fund will receive a higher payoff if
p would be identical across treatments. Also, note that the expected payoffs in all good
equilibria are independent of p. Hence, if p would be identical across treatments, the difference
between the bad and a specific good equilibrium would be higher for the G-treatments,
compared to the corresponding GT-treatments. Consequently, coordination on the good
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equilibrium might be easier in the GT-treatments. In order to have a constant bad equilibrium
payoff across treatments, we chose higher values for the loss rate p in the GT-treatments.
Table 7.2 shows that the differences between good and bad equilibria for the G-treatments and
GT-treatments within a corresponding treatment pair are always identical if we consider the
good equilibrium to be the equal contributions equilibrium. When considering the equal payoffs
equilibrium, the differences are only identical for poor and rich participants within a
corresponding treatment pair.
7.3.3 Hypotheses
Our first set of hypotheses focuses on the effect of the take option. As described above,
Krupka and Weber (2013) showed that behavior depends on norms, which define the "social
appropriateness" of different actions. Between G- and GT-treatments, behavior might differ
because the different action sets might lead to different norms. The lowest possible contribution
is 0 in the G-treatments and -3 in the GT-treatments. Consequently, contributing 0 might be
considered more acceptable in the GT-treatments, compared to the G-treatments. One would
generally expect that small contributions are more acceptable when the take option is present.
These differences in "social appropriateness" might increase the frequency of small
contributions. This increase might in turn affect participants' beliefs, so that they expect other
group members to make smaller contributions in subsequent rounds.
In addition, in the GT-treatments it is possible that even if the threshold was already reached
before the last round, withdrawals from the group account in the last round are so large that the
threshold cannot be reached in the final round. This is not possible in treatments where the
action sets only include give options. Once the threshold is reached in these treatments, it cannot
be reduced in a subsequent round.
Taken together, these arguments imply that participants are less likely to reach the threshold in
the GT-treatments, as compared to the G-treatments. Let the success rate be the share of groups
whose aggregate contributions reach or exceed the threshold. We then test our prediction by
comparing the success rates between pairs of treatments which differ only in the availability of
the take option and the loss rate p. As mentioned above, the difference in loss rates ensures that
the payoffs from the three equilibria are identical across both treatments (see also Table 7.2).
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Then, our first three hypotheses are:
Hypothesis 1a: The success rate is higher in G-HET70, compared to GT-HET95.
Hypothesis 1b: The success rate is higher in G-HET55, compared to GT-HET80.
Hypothesis 1c: The success rate is higher in G-HOM55, compared to GT-HOM80.
Our next set of hypotheses is based on the results of previous studies, which show that a higher
loss rate leads to a higher success rate. As explained above, the higher the loss rate, the larger
the difference between the expected payoffs in the bad equilibrium and the good equilibrium.
Put bluntly, if p is higher, participants can gain more if the groups' contributions reach or exceed
the threshold. We test this prediction by comparing the success rates between pairs of treatments
which differ only in the loss rate p. Thus, our next hypotheses are:
Hypothesis 2a: The success rate is higher in GT-HET95 compared to GT-HET80.
Hypothesis 2b: The success rate is higher in G-HET70 compared to G-HET55.
Our last hypotheses focus on the effect of heterogeneity, or, more precisely, the distribution of
operating funds within a group after round 10.
As shown in Table 7.2, in the HOM-treatments, the equal payoff equilibrium and the equal
contributions equilibrium are identical. This is not the case in the HET-treatments. Both good
equilibria correspond to different fairness principles. Hence, if participants hold different
fairness principles, this will make coordination more difficult in the HET-treatments. We
therefore expect that coordination to a good equilibrium (and reaching the threshold) is more
likely in the HOM-treatments, compared to the HET-treatments. We test this prediction by
comparing the success rates between pairs of treatments which differ only in the distribution of
the operating fund at the beginning of round 11. Thus, our hypotheses are:
Hypothesis 3a: The success rate is higher in GT-HOM80 compared to GT-HET80.
Hypothesis 3b: The success rate is higher in G-HOM55 compared to G-HET55.

7.4 Results
This section presents the results. In section 7.4.1, we start by describing the general results and
successively examine the hypotheses derived above. We then take a closer look at individual
contributions and the take option (section 7.4.2), before we examine how burden sharing affects
group success in the HET-treatments (section 7.4.3). We conclude the results section by
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analyzing how a group member's behavior in early active rounds can predict the group's success
(section 7.4.4). Since we find no effect of demographic variables or personal attitudes, we
delegate the corresponding analysis to Appendix A.3 (section 7.6.3).
7.4.1 Main results

Figure 7.2: Success rates for each treatment.
Notes. p-values from one-sided Fisher's exact tests for all pairwise comparisons (see Hypothesis 1).

Figure 7.2 shows the success rates for each treatment.43 In order to analyze the effect of the take
option, we compare success rates between pairs of treatments which differ only in the
availability of the take option and the loss rate p. That is, we compare success rates between
treatments G-HET55 and GT-HET80, G-HET70 and GT-HET95, and between G-HOM55 and
GT-HOM80. In those treatments with low loss rates, success rates are lower when the take
option is available (72.8% in G-HET55 vs. 50% in GT-HET80 and 87.5% in G-HOM55 vs.
72.8% in GT-HOM80). In both treatments with high loss rates (G-HET70 and GT-HET95)
success rates are identical at 90%.

43

Mean values and standard deviations for successful and unsuccessful groups for each treatment can be found
in Table 7.5 (Appendix A.2, section 7.6.2).
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To test whether the results described above are statistically significant, we compare success
rates using one-sided Fisher's exact tests. For all pairwise comparisons, the negative effect of
the take option is not statistically significant. The resulting p-values are 0.268 for G-HET55 vs.
GT-HET80, 0.763 for G-HET70 vs. GT-HET95, and 0.426 for G-HOM55 vs. GT-HOM80.
Hence, we have to reject Hypotheses 1a, 1b, and 1c.
Result 1: The existence of a take option does not adversely affect success rates.
The success rates are highest (90%) in G-HET70 and GT-HET95, i.e. those treatments in which
the loss rates are high and participants have heterogeneous operating funds after round 10.
Success rates are lower in the HET-treatments with lower loss rates (72.7% in G-HET55 and
50% in GT-HET80). Apparently, a higher loss rate makes success more likely, which is in line
with Milinski et al. (2008). The difference in success rates between the GT-treatments is
statistically significant (GT-HET80 vs. GT-HET95, p=0.070), while the difference between the
G-treatments is not (G-HET55 vs. G-HET70, p=0.331). Hence, we find support for Hypothesis
2a, but have to reject Hypothesis 2b.
Result 2: A higher loss rate leads to a higher success rate, but only when the take option is
available.
Comparing the treatments which differ only with respect to the distribution of the operating
fund at the beginning of round 11, we see that success rates are higher in the HOM-treatments
(87.5% in G-HOM55 and 72.7% in GT-HOM80), compared to the corresponding HETtreatments (72.7% in G-HET55 and 50% in GT-HET80). This indicates a negative effect of
heterogeneity and is

in

line with

the results

in

Tavoni et

al.

(2011) and

Burton-Chellew et al. (2013). However, the negative effect of heterogeneity is statistically not
significant (p=0.268 for GT-HOM80 vs. GT-HET80 and p=0.426 for G-HOM55 vs. GHET55), forcing us to reject Hypotheses 3a and 3b.
Result 3: Heterogeneity in the operating funds (after round 10) does not negatively affect the
success rates.
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7.4.2 Individual contributions and the take option
In the previous section, we looked at the results aggregated at the group level. In this section,
we look at individual contributions for all active rounds (11-20), for the first active round (11),
and additionally take a closer look at the take option.

Figure 7.3: Distribution of contributions in rounds 11 to 20 by treatment.
Notes. Vertical lines indicate mean values.

Figure 7.3 shows the distribution of contributions by treatment for all active rounds, as well as
the mean and median values. For all treatments, the mean is between 3.27 and 4.14 and the
median is 4. In the GT-treatments, we see that a take option (𝑐𝑖,𝑡 < 0) was chosen in at least ten
percent of all cases.
Focusing on mean contributions, it can be seen that means are smaller when the take option is
available. In Figure 7.3, each GT-treatment in the top row has a smaller mean than the
corresponding G-treatment in the bottom row. A pairwise comparison of means between
treatments which differ only with respect to the loss rate (i.e., the red and yellow treatments in
Figure 7.3) suggests that a higher loss rate is associated with higher mean contributions.
A pairwise comparison of means between treatments which differ only with respect to the
distribution of the operating fund at the beginning of round 11 (i.e., the yellow and green
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treatments in Figure 7.3) shows that heterogeneity is associated with smaller mean
contributions.44

Figure 7.4: Distribution of contributions in round 11 by treatment.
Notes. Vertical lines indicate mean values.

Figure 7.4 shows the distribution of contributions in round 11 by treatment, as well as the mean
and median values. Again, mean values are in a narrow range between 3.78 and 4.97, and the
median contribution is 4 in all treatments. Since round 11 contributions are independent
observations, we can conduct statistical tests using individual contributions in round 11 as
observations. Due to the non-normal distribution of contributions, we use non-parametric
two-sided Mann-Whitney-tests. In all three G-treatments the mean is higher, compared to the
corresponding GT-treatments. However, there are no significant differences between the
corresponding treatments (all p-values>0.05). In the HET-treatments, a higher loss rate is
associated with higher mean contributions in round 11. Yet, the difference is only significant
between G-HET70 and G-HET55 (N=126, p-value=0.031). Although mean contributions in

44

We do not conduct any statistical tests comparing means or medians (of all contributions between rounds 11
and 20) because within each group, contributions are dependent.
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both HOM-treatments are higher than in the corresponding HET-treatments, these differences
are not significant (both p-values>0.05).
Treatment
GT-HET95
GT-HET80

Type
rich
poor
rich
poor

GT-HOM80
All three
Table 7.3:

Successful groups
Unsuccessful groups
All groups
4 (1.48%)
19 (63.33%)
23 (7.67%)
22 (8.15%)
19 (63.33%)
41 (13.67%)
1 (0.67%)
42 (28.00%)
43 (14.33%)
7 (4.67%)
41 (27.33%)
48 (16.00%)
21 (4.38%)
45 (25.00%)
66 (10.00%)
55 (4.17%)
166 (30.74%)
221 (11.88%)
Frequencies and shares of take3-decisions in GT-treatments.

The existence of the take option is the central characteristic that distinguishes our version of the
CRSD from existing experimental investigations of the CRSD. In the remainder of this section,
we take a closer look at those treatments in which the take option is available. To do so, we
focus on the most extreme take option, namely the decision to take 3 out of the group account
(𝑐𝑖,𝑡 = −3, henceforth take3-decisions). Figure 7.3 shows that the vast majority of all chosen
take options were take3-decisions (82.05% in GT-HET95, 90.10% in GT-HET80, 82.50% in
GT-HOM80).
Table 7.3 shows the frequency and the relative share of take3-decisions among all contribution
decisions. Three points are worth highlighting. First, participants are willing to use the take3decision. Over all GT-treatments, 11.88 % of all contributions (i.e. both take and give) are
take3- decisions (see also Figure 7.3). Second, in the HET-treatments, the majority of take3decisions are made by poor participants, although this effect is driven by poor participants in
successful groups. In unsuccessful groups, both rich and poor participants chose the take3decision equally often. And third, across all GT-treatments, there were four groups which
already reached the threshold at the end of round 19. In these groups, no single participant chose
a take option in round 20 (see Table 7.6 in Appendix A.2, section 7.6.2).
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Figure 7.5: Evolution of group accounts in unsuccessful groups over GT-treatments.
Notes. The individual curves show the evolution of group accounts for each unsuccessful group within the
respective GT-treatment. The red dashed line shows the evolution of the group account for the case that a total
amount of 24 is contributed in each round and the threshold of 480 is thus exactly reached.

Since the take option is rarely used in successful groups, we focus on unsuccessful groups in
the rest of this section. Figure 7.5 depicts the evolution of the group account (𝐶𝑡 ) over all active
rounds.45 The gray area in the lower right contains all possible values of 𝐶𝑡 , for which it is
impossible to reach the threshold.
We see that in each of the three GT-treatments, there is one group for which the group account
decreases before the gray area is reached. In treatments GT-HET95 (blue line) and GT-HOM80
(dark red line), the decrease starts at round 15, and in treatment GT-HET80 (yellow line), it
starts even earlier. From the point where the blue (GT-HET95), yellow (GT-HET80), and dark
red (GT-HOM80) lines cross the gray area, it can be seen that the impossibility to reach the
threshold only became apparent in rounds 16 or 17.
For all other unsuccessful groups, the value of the group account increased until rounds 19
or 20. In treatment GT-HET80, there is one group with 𝐶19 = 475. This group failed to reach
the threshold because aggregate contributions in round 20 were only 1 (individual contributions:
-3,-3,+1,+2,+2,+2). For the other four unsuccessful groups in GT-HET80, the threshold could
not be reached any more (𝐶19 < 432) and the take3-decision was selected by 22 out of 24
participants (91.67%)46. In treatment GT-HOM80, the two remaining unsuccessful groups
could still reach the threshold in round 20 (𝐶19 = 432 and 𝐶19 = 438), but failed because round
20 contributions were 17 and 29 respectively.

45
46

In Appendix A.2 (section 7.6.2), Figure 7.8 shows the respective graphs for all unsuccessful groups in Gtreatments and Figure 7.9 for all successful groups in GT- and G-treatments.
The other two participants in these groups chose contributions of 8.
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Result 4: The majority of chosen take options is the most extreme take3-decision. In some
groups, the group account was decreasing even though the threshold could still be reached.
Once it was obvious that reaching the threshold was no longer possible, almost all participants
selected the take3-decision.
7.4.3 Burden sharing in HET-treatments
In this section, we focus on HET-treatments and explore how burden sharing between rich and
poor participants differs between successful and unsuccessful groups. After the 10 passive
rounds (1-10), each group had a group account totaling 240. Thus, at the end of the passive
rounds, the three poor participants had contributed a total of 180 (a relative share of 75%) and
the three rich participants a total of 60 (a relative share of 25%).

Figure 7.6: Distribution of contributions in rounds 11-20 by participant type and HET-treatment.
Notes. Vertical short (long) dashed lines indicate mean values for poor (rich) players.

Figure 7.6 shows the distribution of contributions and mean values for rich and poor participants
for all active rounds. On average, poor participants contributed between 2.31 and 3.37 while
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rich participants contributed between 3.98 and 5.23. Besides the finding that the highest
contribution of 8 is chosen more often by rich participants, no clear pattern can be observed.47

Figure 7.7: Burden sharing between poor and rich participants in successful and unsuccessful groups.
Notes. The values within the bars indicate the average percentage of the group account contributed by poor and
rich participants over all 20 rounds. The solid blue line marks the distribution of contributions after round 10. The
long dashed lines correspond to the relative shares which would result from the equal-contributions equilibrium.
The short dashed lines correspond to the relative shares which would result from the equal-payoffs equilibrium.

Figure 7.7 shows the relative shares of total contributions over all 20 rounds. The relative share
at the beginning of the active rounds is indicated by the solid blue line. Although rich
participants contributed more than poor participants in the 10 active rounds, the difference in
contributions over rounds 11 to 20 was not sufficient to establish an equal burden sharing
between poor and rich participants. Over all 20 rounds, rich participants contributed, on
average, less than poor participants. This holds true regardless of treatment type and whether
the threshold was reached or not. Within each treatment, however, the rich participants' burden
share is higher for successful groups, compared to unsuccessful groups.
Result 5: In all groups in the HET-treatments, the rich compensated the poor over rounds 11 to
20, but successful groups are characterized by higher compensations.
7.4.4 Predicting a group's success
We saw that in most groups, the take option is primarily used once it is apparent that the
threshold cannot be reached any more. In rounds 11 to 13, however, it is always possible to

47

Higher contributions of rich participants and a higher frequency of contributions of 8 can also be seen in the
first active round. Figure 10 in Appendix A.2 (section 7.6.2) shows the distributions and means for round 11.
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reach the threshold48, and yet, we observe that some participants use the take option in these
rounds. The early use of the take option might negatively affect participants' beliefs, such that
they expect lower contributions in subsequent rounds (see section 7.3.3). If participants
condition their own contribution on their belief about others' contributions, this could result in
a vicious circle.
Similarly, the burden share could affect participants' beliefs. A low burden share of rich
participants could signal rich participants' unwillingness to take a large burden and, hence,
might negatively affect beliefs of poor participants.
Although we do not have data on beliefs, we can test these conjectures by running a probit
regression in which we include the number of take3-decisions and the burden share of rich
participants at the end of round 13 as independent variables. The binary outcome variable
indicates whether the threshold was reached (=1) or not (=0). Table 7.4 shows three
specifications.
(1)

(3)
0.05***
(0.02)
-0.31
-8.25**
(0.49)
(3.53)
p high
0.99**
0.49
(0.49)
(0.59)
Take
-0.39
-0.03
(0.46)
(0.66)
Take*take3-decisions
-0.27
(rounds 11-13)
(0.28)
HET*burden share rich
24.85**
(rounds 11-13)
(11.09)
Constant
0.80**
-3.89***
-3.16**
(0.33)
(1.25)
(1.40)
N
60
60
60
Wald Chi2
4.56
15.28
32.07
Pseudo R2
0.08
0.32
0.42
Probit regressions of group success on group contribution behavior in rounds 11-13.
Group contribution
(rounds 11-13)
HET

Table 7.4:

(2)
0.07***
(0.02)
-0.13
(0.51)
0.46
(0.54)
-0.46
(0.57)

Notes. Standard errors clustered by group in parentheses: * p < 0.10, ** p < 0.05, *** p < 0.01

Model (1) includes only indicator variables for the heterogeneity of the operating fund (HET),
the loss rate (p high), and the existence of the take option (Take). As hypothesized, both the

48

At the beginning of round 11, the group account contains 240. If every participant contributes -3, the group
account decreases by 18 per round, so that at the end of round 14, the group account contains 240-4*18=168.
In the remaining six rounds, the maximum contribution by all six group members is 6*6*8=288. Since
168+288=456, the threshold (480) would not be reached. If all group members contribute -3 only in rounds 11,
12 and 13 and contribute 8 thereafter, the group account would contain 522 at the end of round 20 and the
threshold would be reached.
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existence of the take option and heterogeneity have a negative effect, although these effects are
insignificant. Only the loss rate has a significant positive effect. In model (2), we add the sum
of contributions over rounds 11-13 (Group contribution) as independent variable. While the
loss rate effect is no longer significant, group contributions have a positive significant effect,
which can be linked to the correlation between loss rates and contributions over rounds 11-13.
In model (3), we add the frequency of take3-decisions (only for GT-treatments) and the burden
share of rich participants after round 13 (only for the HET-treatments). The frequency of take3decisions has no significant effect, although this might be due to the multicollinearity between
take3-decisions and group contributions. Despite heterogeneity now showing a significant
negative effect, the interaction with rich participants' burden share is positive and significant.
That is, in the HET-treatments, groups in which the rich signal their willingness to contribute
(comparatively more) in rounds 11 to 13 are more likely to reach the threshold.
Result 6: In the HET-treatments, groups are more likely to reach the threshold when rich
participants signal their willingness to contribute early on.

7.5 Discussion and conclusion
The possibility of exploiting public goods or the threat of exploitation characterizes numerous
conflicts in the world outside the laboratory. By analyzing the effects of a take option, our
experiment considers an important aspect of climate change-related coordination problems that
has not been covered by previous experimental literature on the so-called collective-risk social
dilemma (CRSD). Ignoring the existence of a take option restricts not only the external validity
of the existing studies on the CRSD, but might also bias the resulting policy implications. By
conducting a laboratory experiment which extends the previous literature on the CRSD, we aim
to fill this research gap.
The CRSD used in our experiment is a threshold PGG in which groups of six participants
interact over ten active rounds. Within each round, participants simultaneously contribute to a
group account and the public good is then only provided if the sum of contributions at the end
of the game exceeds a commonly known threshold. In the G-treatments, participants can only
choose non-negative contributions, while in the GT-treatments participants can choose their
contributions from a larger action set which also includes negative contributions.
Our main research question was to investigate whether achieving a threshold in such a CRSD
is more difficult in GT-treatments than in G-treatments. Our results show that, with a low loss
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rate, success rates are lower when the take option is available. However, these effects are
statistically not significant. For treatments with high loss rates, we find no difference in success
rates. This is in line with the results of Khadjavi and Lange (2015) who also do not find
significant differences between contributions in G- and GT-treatments in repeated linear PGGs.
Besides the effect of the take option, we investigated how changes in the loss rate and
heterogeneity in the distribution of the operating fund (the pot of money out of which
contributions are paid) affect cooperation. Regarding the effect of the loss rate, we find that a
higher loss rate leads to more groups reaching the threshold. This effect is statistically
significant but only for the GT-treatments. For heterogeneity, we find that success rates are
lower for groups with heterogeneous operating funds, but again, the effect is not statistically
significant.
Although the participants in our experiment have wider action sets than in similar studies, we
observe that in five of the six treatments, about half of the participants already choose
contributions that correspond to one of the described good equilibrium paths in the first active
round. We further find that a group’s total contributions in the first three active rounds have a
high predictive power for group success. In contrast, when controlling for the value of the group
account at the end of the first three active rounds, the number of take3-decisions in the first
three active round has no predictive power for the group's success.
For HET-treatments, we find that the burden share of rich participants (i.e., the share of total
contributions made by rich participants) is a key driver of group success, which confirms one
key finding of Tavoni et al. (2011).
As shown in Figure 7.5, in each GT-treatment, there is one group whose group account is
already decreasing, although the threshold could still be reached. In addition, Figure 8
(Appendix A.2, section 7.6.2) shows that in all HET-treatments, both poor and rich participants
already choose the smallest possible contribution (0 or -3) in the first round. Figure 7.4 in
section 7.4.2 shows that similar decisions can also be observed in the HOM-treatments. This
could indicate that in all six treatments, several participants were pessimistic about reaching the
threshold already at the beginning of the active rounds. Alternatively, it could suggest that these
participants chose the smallest possible contributions in order to force other group members to
make higher contributions.
Although the direction of the effects is mostly as expected, results are predominantly not
statistically significant. This implies that we cannot make a conclusive statement regarding the
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take option effect. Most of our results are based on one-sided Fisher’s exact tests which we use
for the pairwise comparisons of treatments which differ only with respect to one characteristic.
This is a very conservative approach which will detect significant effects only if they are large
enough. In order to get more conclusive results, further experiments could use a larger number
of groups per treatment.
Our results contribute to a better understanding of the cooperation dynamics in climate change
experiments. We hope that they may motivate future research to investigate which institutions
(see e.g., Dannerberg and Gallier, 2019; Chaudhuri, 2011; Gürerk et al., 2006) are appropriate
to effectively promote cooperation and prevent the exploitation of (global) public goods.
Furthermore, future studies could use similar experimental settings to investigate whether
cooperation is hampered when a take option is available only for some group members or when
the range of a take option varies between group members. The effect of a take option could also
be examined in CRSD versions with uncertain or ambiguous thresholds (Brown and
Kroll, 2017; Dannenberg et al., 2015) in intergenerational PGGs on climate change
(e.g., Böhm et al., 2020; Lohse and Waichman, 2020).
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7.6 Appendix
7.6.1 A.1 Instructions (translated from German)

Welcome to the experiment and thank you for participating
General Information
Please read these instructions carefully. Do not talk to the other participants during the whole
experiment. If you have any questions, please contact the experimenter silently by raising your
hand. We will then come to you and answer your questions. Compliance with this rule is very
important. Otherwise, the results of this experiment lose their scientific value.
Please take sufficient time to read the explanations when making your decisions. You cannot
influence the duration of the experiment by making a quick decision, as you always have to
wait for the other participants. The experiment is completely anonymous. During the
experiment or afterwards, you will not be informed with whom you have interacted. The other
participants will not, neither during the experiment nor afterwards, receive information on your
decisions and final earnings.
For your participation in this experiment you will receive a fixed payment of € 5.00 and an
additional variable payment. At the end of the experiment, a questionnaire follows.
Afterwards, all participants of the experiment are called one after the other and receive their
payment. The payout is private, anonymous, and in cash. The duration of the experiment is
approximately 60 minutes.

224

Chapter 7. Combating climate change – Appendix

The Experiment
Today's experiment involves 30 people who are divided into five groups of six group members
each. The group allocation is carried out randomly. During the experiment you will only interact
with the other members of your group of six. Within a group, each group member is randomly
assigned a pseudonym which is displayed at the top right of the screen during the experiment.
The pseudonyms correspond to the names of moons and dwarf planets from our solar system.
Thus, you can follow the decisions of the group members while anonymity is guaranteed.
All amounts in the experiment are displayed in the currency Taler. For your final compensation,
the exchange rate is 20 Taler = € 1 or 1 Taler = € 0.05.
The starting point: Each group member has an active account of 160 Taler and a passive
account of 120 Taler. The experiment consists of a total of 20 rounds. Each group has a
common group account which contains 0 Taler at the beginning of the first round.
The contribution decision within a round: Within a round, all group members decide
simultaneously which amounts they want to contribute to or withdraw from the group account.
Each group member can either contribute 8, 7, 6, 5, 4, 3, 2, 1 or 0 Taler from their own active
account and add this to the joint group account, or withdraw -1, -2 or -3 Taler from the joint
group account and add this to their own active account. The amount of the passive account does
not change.
Rounds 1-10: In rounds 1 to 10, the contribution decisions of all group members are made by
the computer. That is, a random contribution is selected for each group member and the balances
of the active account and group account change accordingly. Positive contributions (8, 7, 6, 5,
4, 3, 2, 1) correspond to payments into the group account, and negative contributions (-1, -2, 3) correspond to withdrawals from the group account. Before initiating round 11, the
contribution decisions and account balances from rounds 1 to 10 are displayed in a results table
(see figure on page 4). For each group member, the results table shows the contribution for each
round, the sum of the contributions to the group account, and the total sum in the active account.
Furthermore, the average contribution per group member and the total contribution to the group
account are displayed.
Rounds 11-20: In rounds 11 to 20, all group members make their own contribution decisions.
This means that in each round, all group members decide simultaneously what amount they
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want to contribute to or withdraw from the group account. After each round, the results for all
group members are displayed in the results table. The results table is visible after each round
for a maximum of 60 seconds before the next screen appears. By clicking on the OK button,
you can leave the results table screen before the 60 seconds have ended.

Calculation of payments
The variable payment, which you receive in addition to the fixed payment of €5.00, consists of
two parts. The first part is the amount that is in your active account after round 20. The second
part of the variable payment is the same for all group members and depends on the total balance
of the group account:


If there are at least 480 Taler in the group account after round 20, you will receive the
full 120 Taler from your passive account.



If there are less than 480 Taler in the group account after round 20, 95% (114 Taler)
of the passive account will be lost and you will only receive the remaining 5% (6
Taler) from your passive account.

Your payment is therefore composed as follows:
Payment = fixed payment + active account after round 20 + passive account
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Results table (will be shown after each round from 10 to 20)
The column Round shows the
respective round.
The columns to the right of it in
the top cell indicate the
pseudonym (here Deimos) of each
group member and, in the cells
below, the (positive or negative)
contribution of the group member
to the group account in each
individual round.

The column Average per Person shows the
average contribution of the group members to
the group account for the respective round.
The column Sum Round shows the sum of
all group members' contributions to the group
account for the respective round.
The column Sum Group Account shows the
total amount in the group account at the end
of the current round.

The row Contribution Group Account
shows each individual group member’s
contribution to the group account at the
end of the current round.
The row Sum Active Account shows
each group member’s current amount in
227
their Active Account.

The column Average per Person in
the upper cell shows the average
contribution to the group account
and, in the lower cell, the average
amount in the active account by
group member at the end of the
current round.
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Example
There are several possible scenarios over the course of the experiment, two of which are
explained as examples. Of course, all other scenarios are also possible over the course of the
experiment.
Scenario A:
The figure below shows the result after round 20 and, to illustrate the example, we look at the
group members Mimas and Oberon.
Mimas has contributed 88 Taler to the group account and still has 72 Taler in the active account.
These 72 Taler represent the first part of the variable payment. The group account contains 488
Taler which is more than 480 Taler. Therefore, the 120 Taler of the passive account will be paid
out. These 120 Taler represent the second part of the variable payment. The variable payment
that Mimas receives in addition to the fixed payment of €5.00 is therefore
𝟕𝟐 + 𝟏𝟐𝟎 = 𝟏𝟗𝟐 𝐓𝐚𝐥𝐞𝐫 or respectively 𝟏𝟗𝟐 × €𝟎. 𝟎𝟓 = €𝟗. 𝟔𝟎.
Oberon has contributed 77 Taler to the group account and still has 83 Taler in the active
account. These 83 Taler represent the first part of the variable payment. The group account
contains 488 Taler which is more than 480 Taler. Therefore, the 120 Taler of the passive
account will be paid out. These 120 Taler represent the second part of the variable payment.
The variable payment that Oberon receives in addition to the fixed payment of €5.00 is
therefore
𝟖𝟑 + 𝟏𝟐𝟎 = 𝟐𝟎𝟑 𝐓𝐚𝐥𝐞𝐫 or respectively 𝟐𝟎𝟑 × €𝟎. 𝟎𝟓 = €𝟏𝟎. 𝟏𝟓.
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Scenario B:
The figure below shows the result after round 20 and, to illustrate the example, we look at the
group members Deimos and Mimas.
Deimos has contributed 27 Taler to the group account and still has 133 Taler in the active
account. These 133 Taler represent the first part of the variable payment. The group account
contains 452 Taler which is less than 480 Taler. Therefore, 95% (114 Taler) of the passive
account will be lost and Deimos will only receive the remaining 5% (6 Taler) from the passive
account. These 6 Taler represent the second part of the variable payment. The variable
payment that Deimos receives in addition to the fixed payment of €5.00 is therefore
𝟏𝟑𝟑 + 𝟔 = 𝟏𝟑𝟗 𝐓𝐚𝐥𝐞𝐫 or respectively 𝟏𝟑𝟗 × €𝟎. 𝟎𝟓 = €𝟔. 𝟗𝟓.
Mimas has contributed 57 Taler to the group account and still has 103 Taler in the active
account. These 103 Taler represent the first part of the variable payment. The group account
contains 452 Taler which is less than 480 Taler. Therefore, 95% (114 Taler) of the passive
account will be lost and Deimos will only receive the remaining 5% (6 Taler) from the passive
account. These 6 Taler represent the second part of the variable payment. The variable
payment that Mimas receives in addition to the fixed payment of €5.00 is therefore
𝟏𝟎𝟑 + 𝟔 = 𝟏𝟎𝟗 𝐓𝐚𝐥𝐞𝐫 or respectively 𝟏𝟎𝟗 × €𝟎. 𝟎𝟓 = €𝟓. 𝟒𝟓.
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Summary:


Each group consists of six group members.



The experiment runs for 20 rounds.



The contribution decisions in rounds 1-10 are made by the computer and in rounds
11-20 by yourself.



Prior to round 1, each group member has 160 Taler in her/his active account and
120 Taler in her/his passive account. Prior to round 1, there are 0 Taler in the
group account.



In each round, each group member can either contribute 8, 7, 6, 5, 4, 3, 2, 1 or 0
Taler from their own active account and add this to the joint group account, or
withdraw -1, -2 or -3 Taler from the joint group account and add this to their own
active account.



If there are at least 480 Taler in the joint group account after round 20, each group
member will receive her/his complete passive account of 120 Taler.



If there are less than 480 Taler in the group account after round 20, 95% (114
Taler) of the passive account will be lost and each group member will only receive
the remaining 5% (6 Taler) from her/his passive account.



Your payment = fixed payment + active account after round 20 + passive account.



Exchange rate: 20 Taler = €1 or respectively 1 Taler = €0.05.

If you have any questions, please raise your hand and wait silently until someone comes to you.
Please remain silent and do not communicate with the other participants during the whole
experiment.

Thank you very much for your participation
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7.6.2 A.2 Additional statistical analysis
Treatment
GT-HET95

Successful groups
Unsuccessful groups
All groups
490.89
247.00
466.50
(7.20)
(77.42)
N=9
N=1
N=10
G-HET70
489.78
477.00
488.50
(5.85)
(6.84)
N=9
N=1
N=10
GT-HET80
485.40
387.20
436.30
(3.36)
(102.97)
(86.00)
N=5
N=5
N=10
G-HET55
488.50
345.00
449.36
(3.82)
(64.78)
(73.09)
N=8
N=3
N=11
GT-HOM80
490.00
382.00
460.55
(2.33)
(131.94)
(77.66)
N=8
N=3
N=11
G-HOM55
488.71
309.00
466.25
(3.35)
(63.61)
N=7
N=1
N=8
Table 7.5: Mean group accounts and standard deviations (in parentheses) after round 20 over experimental
treatments, ordered by successful and unsuccessful groups.

Treatment
GT-HET95
GT-HET80
GT-HOM80
G-HET70
G-HET55
G-HOM55
Table 7.6:

𝐶19 ≥ 480
𝐶19 < 480
(threshold reached after round 19)
(threshold not reached after round 19)
Mean (sd)
Minimum
Mean
Minimum
N
N
contribution in
contribution in
contribution in
contribution in
groups
groups
round 20
round 20
round 20
round 20
2
2.08 (2.68)
0
7
3.24 (2.85)
-3
2
0.42 (1.44)
0
3
2.94 (2.34)
0
0
8
3.50 (2.43)
-2
3
0.00 (0.00)
0
6
4.67 (2.48)
0
0
8
3.33 (2.31)
0
0
7
4.88 (2.10)
0
Contribution behavior of successful groups in round 20 ordered by whether the threshold was
reached after round 19.

Figure 7.8: Evolution of group accounts in unsuccessful groups over G-treatments.
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Figure 7.9: Evolution of group accounts in successful groups over GT- and G-treatments.
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Figure 7.10: Distribution of contributions in round 11 by participant type and HET-treatment.
Notes. Vertical short (long) dashed lines indicate mean values for poor (rich) players.
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7.6.3 A.3 The impact of demographics and personal attitudes
In this section, we examine the influence of participants' demographic characteristics and
personal attitudes on their contributions in round 11 and on group success. In the OLS
regression in Table 7.7, the dependent variable is the individual contribution in round 11 in
heterogeneous treatments (model 1) or homogeneous treatments (model 2). Both regression
models include independent variables for Gender and Age, as well as for the previous number
of experiments participated in (Experiments). NEP-Index is the sum of answer values for the
NEP scale by Dunlap et al. (2000). NEP-Index is calculated from the 11 items49 that yield the
highest Cronbach's alpha value (0.79). Risk contains the participants’ reported risk propensity.
Mean values and standard deviations for each item of the NEP scale and for the risk question
can be found in Tables 7.8 and 7.9. Model 1 (heterogeneous treatments) includes a dummy
variable which takes a value of 1 for rich players.
As Table 7.7 shows, both demographic characteristics and personal attitudes have no significant
effect on contributions in round 11. In the heterogeneous treatments, rich players choose
statistically significant higher contributions.
Next, we examine whether demographic characteristics and personal attitudes affect group
success. Table 7.10 shows the results of probit regressions in which the dependent variable
indicates whether the respective group reached the threshold or not. The independent variables
Gender_group, Age_group, NEP-Index_group, Risk_group, and Experiments_group each
indicate mean values per group. Model 1 refers to HET-treatments and model 2 to HOMtreatments. We find no clear evidence that any of the independent variables has an effect on
group success. The variables Gender_group (model 2) and Risk_group (model 1) each have a
significant negative effect on group success, but only in one model. The variable Age_group
also has a significant positive effect on group success , but only in model 2.

49

These are the NEP items 2, 3, 4, 5, 7, 8, 10, 12, 13, 14, and 15.
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Table 7.7:

(1)
(2)
HET
HOM
Gender (Female=1)
0.45
0.12
(0.39)
(0.38)
Age
-0.04
-0.01
(0.03)
(0.06)
Experiments
0.00
-0.01
(0.01)
(0.01)
NEP-Index
-0.01
0.00
(0.03)
(0.03)
Risk
-0.08
0.05
(0.09)
(0.10)
Rich
1.69***
(0.40)
Constant
4.51***
4.43**
(1.35)
(1.98)
N
246
114
R2
0.13
0.01
Adjusted R2
0.10
-0.05
OLS regression of contributions in round 11 on demographic characteristics and personal attitudes.

Notes. Both regression models include controls for treatments. Standard errors clustered by group in parentheses:
*
p < 0.10, ** p < 0.05, *** p < 0.01
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Item
NEP1
NEP2 (R)
NEP3
NEP4 (R)
NEP5
NEP6 (R)
NEP7
NEP8 (R)
NEP9
NEP10 (R)
NEP11
NEP12 (R)
NEP13
NEP14 (R)
NEP15

Do you agree or disagree that:
We are approaching the limit of the number of people the earth can support.
Humans have the right to modify the natural environment to suit their needs.
When humans interfere with nature it often produces disastrous consequences.
Human ingenuity will insure that we do NOT make the earth unlivable.
Humans are severely abusing the environment.
The earth has plenty of natural resources if we just learn how to develop them.
Plants and animals have as much right as humans to exist.
The balance of nature is strong enough to cope with the impacts of modern
industrial nations
Despite our special abilities humans are still subject to the laws of nature.
The so-called “ecological crisis” facing humankind has been greatly exaggerated.
The earth is like a spaceship with very limited room and resources.
Humans were meant to rule over the rest of nature.
The balance of nature is very delicate and easily upset.
Humans will eventually learn enough about how nature works to be able to
control it.
If things continue on their present course, we will soon experience a major
ecological catastrophe.

Mean (sd)
4.13 (1.44)
3.81 (1.13)
4.64 (1.14)
3.49 (1.27)
5.16 (1.02)
2.51 (1.21)
4.89 (1.36)
4.91 (1.11)
4.96 (1.13)
5.30 (1.09)
3.33 (1.35)
5.06 (1.18)
4.54 (1.16)
3.84 (1.28)
5.06 (1.03)

All 15
4.38 (0.57)
Answer: (1) Strongly disagree; (2) Somewhat disagree; (3) Rather disagree; (4) Rather agree; (5) Somewhat
agree; (6) Strongly agree
Table 7.8: NEP scale (Dunlop et al., 2000).
Notes. Means and standard deviations (in parentheses). (R) denotes reverse items.

Question
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? Please tick a box on the scale, where the value 0 means: ‘not at all
willing to take risks’ and the value 10 means: ‘very willing to take risks’.
Table 7.9: Question on risk attitude (Dohmen et al., 2011).
Notes. Mean and standard deviation (in parentheses).
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Probit
(1)
(2)
HET
HOM
Gender_group
-2.49
-5.10***
(1.53)
(1.55)
Age_group
0.00
0.53**
(0.07)
(0.21)
NEP-Index_group
-0.17
0.35
(0.10)
(0.25)
Risk_group
-0.58*
0.82
(0.30)
(0.84)
Experiments_group
-0.05
0.27
(0.03)
(0.20)
Constant
15.64***
-31.91***
(5.19)
(10.27)
N
41
19
Wald Chi2
28.57
17.58
Pseudo R2
0.29
0.51
Table 7.10: Probit regressions of group success on demographic characteristics and personal attitudes.
Notes. Both regression models include controls for treatments. Standard errors clustered by group in parentheses:
*
p < 0.10, ** p < 0.05, *** p < 0.01
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8. Conclusion and outlook
The broader question of this dissertation was to what extent economic experiments can
contribute to evaluate and potentially increase the efficiency of institutions and technologies
that can provide or maintain public goods. The papers in chapters 2, 4 , 6, and 7 each examine
specific public goods. In chapters 2 and 4, the efficiency of public goods is evaluated on the
basis of the scientific publication process and employer review platforms (ERPs). The papers
in chapters 6 and 7 assess how different institutional mechanisms affect the willingness to
cooperate in public goods games in the fields of recycling and climate change. The papers in
chapters 3 and 5 also provide results that can be used to derive suggestions on how to better
maintain and provide public goods within the fields of privacy and environmental economics.
In a nutshell, the individual papers of this dissertation show that the experimental method is
well suited to evaluate and potentially increase the efficiency of public goods as well as the
institutions and technologies that shape them.
Since each paper has its own conclusion, I do not address the main findings of each paper in
detail again in this chapter. Instead, I briefly discuss conclusions about the provision and
maintenance of public goods that can be drawn from the results of the papers included in this
dissertation. Thereby, I formulate further suggestions for future research which were often only
briefly discussed in the individual chapters due to space limitations.
The results presented in the paper "Editorial favoritism in the field of laboratory experimental
economics" (chapter 2) indicate that the publication process, at least in some top economics
journals, does not result in the publication of only the best scientific manuscripts. Instead, the
results suggest that social ties between editors and authors also influence editors' decisions.
Based on our study, we point out a possible bias in the publication process to the editors of
economics journals and suggest how the publication process could be made fairer and more
efficient. Since the paper also evaluates methodological standards, experimental economists
can use the results of our study as guidance when developing their own experiments. In
addition, we indicate what information of an experiment should be reported to allow for
replication. Taken together, our findings can thus help to increase credibility and acceptance
towards published experimental studies, and facilitate better scientific progress in the field of
experimental economics and other disciplines. Consequently, our results can contribute to
improving the provision of the public good science.
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Future studies could expand research in this and related areas by using additional data sources.
In the paper, we solely refer to published papers and therefore are not able to make claims about
authors of the submitted manuscripts. For the American Economic Review and the Journal of
the European Economic Association, we find that the share of US authors as well as social ties
between editors and authors both have a negative impact on the number of citations a paper
receives in the years following publication. However, we do not have data on how many papers
were submitted by US authors and non-US authors or by authors with and without social ties
to the editors. Card et al. (2020) use submitted manuscripts and published papers to examine
whether female and male authors are treated differently in the publication process by editors
and referees. Future studies on editorial favoritism could follow the approach of
Card et al. (2020) and consider submitted manuscripts in addition to published papers. Basing
the examination on all submitted papers would allow to draw more informed conclusions as to
whether the selection of published papers is indicative of editorial favoritism.
In the introduction of this dissertation, it was explained that there are only very few publications
on the topic of climate change in top economics journals. Using data of submitted manuscripts,
similar studies on editorial favoritism could investigate whether topics such as climate change
have so far been given little space in top economics journals due to personal preferences (or the
research topics) of the editors or, rather, due to a low number of submitted manuscripts on the
respective topic. The question here would not only be whether social ties between editors and
authors play a role in the selection of submitted manuscripts, but also whether research topics
on which an editor herself has conducted research are preferred by the editor in her editorial
decisions.
The paper "Is your privacy for sale? An experiment on the willingness to reveal sensitive
information" (chapter 3) does not investigate a public good but belongs to the field of basic
research. Nevertheless, the results of the paper can be used in other research contexts, e.g. in
dealing with the (lack of) provision of public goods. A central result of the paper is that in the
case of personal data disclosure, the concrete content of these data has an impact on the
willingness to disclose. As an example, in research on recycling of electronic devices, such as
smartphones and tablets, this finding can be interpreted as an indication that concerns about
disclosure of sensitive data could be a reason for relatively low recycling rates. The results of
this paper can also be used to formulate hypotheses about privacy-related decisions on employer
review platforms (ERPs) and in smartphone apps, as has been demonstrated in chapters 4 and 5.
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The experimental setting presented in the paper could be adapted in future studies on
environmental questions. In a first step, information on environmentally harmful and climatedamaging behaviors, such as the number of flights or the use of disposable coffee cups, could
be requested. In a second step, the willingness to disclose this information to other participants
could be determined. The resulting findings could then be used to formulate recommendations
for the promotion of climate-friendly technologies and behaviors.
The results presented in the paper "Employer review platforms - do the rating environment and
platform design affect the informativeness of reviews? Theory, evidence, and suggestions"
(chapter 4) show that there are a number of factors on ERPs that can affect the informativeness
of reviews. Because information is freely available on most ERPs, these platforms can be
characterized as a public good in the widest sense. ERPs can reduce information asymmetries
between employees and employers. As a result, during their job-finding process, employees
may be more likely to identify employers that are suitable for them. Furthermore, in the long
run, employees may be more satisfied with their jobs resulting from the job-finding process
than they would have been without the information provided on ERPs. In the paper, I identify
a number of biasing factors based on the results of economic and psychological experiments
and empirically test the effects of these factors on reviews using data from Kununu and
Glassdoor. The effects of biasing factors on reviews are predominantly confirmed by the
empirical results which shows that the results of economic experiments are well suited to
formulate predictions regarding real life contexts.
The extensive amount of data aggregated on ERPs offers enormous research potential which
has so far only been exploited to a relatively small extent. Future studies could, e.g., use the
reviews on ERPs to investigate whether evidence of different types of (group-specific)
discrimination can be found for specific companies and industries. Furthermore, reviews on
ERPs could also be used to develop indices of employee satisfaction. Similar to the ifo Business
Climate Index50, such indices could then be regularly collected and discussed in the media in
order to inform the interested public about positive and negative trends regarding employee
satisfaction. ERPs could facilitate such research by making the data they collect more easily
available. In this way, the societal benefits of ERPs could be increased, potentially sparking the
intrinsic motivation of additional employees to submit reviews on ERPs.

50

See https://www.ifo.de/en/survey/ifo-business-climate-index, accessed April 03, 2021.
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The paper “Acceptance of data sharing in smartphone apps from key industries of the digital
transformation: A representative population survey for Germany” (chapter 5) provides a
method for private and public actors to test the acceptance towards existing and planned
technologies. Therefore, the method can help to avoid or correct planning errors and thereby
save resources. In treatment 2, the hypothetical smartphone apps are explicitly characterized by
the fact that their use can result in positive externalities and thus contribute to the protection of
the environment. In the paper, we show to what extent privacy preferences differ according to
demographic characteristics and personal attitudes. Our results therefore also provide
information that may be of interest for consumer advocates and regulatory agencies.
In the field of environmental economics, future studies could use the method to examine social
acceptance towards new climate-friendly technologies and institutional mechanisms. In this
way, it would be possible to identify which groups of people are skeptical towards these
technologies and institutional mechanisms. In subsequent steps, it could then be investigated
which interventions could help to reduce the skepticism of these groups of people.
The results of the paper “Recycling behavior of private households: An empirical investigation
of individual preferences in a club good experiment” (chapter 6) allow to cautiously conclude
that the provision of the public good recycling can be increased by the introduction of club
systems. Recycling activities are at the intersection of local and global public goods. Recycling
policies predominantly apply to individual municipalities or countries. However, the benefits
of recycling are positive at both the local and global scale. People benefit locally from recycling
when, e.g., recycling reduces the amount of waste littering their neighborhoods, or when waste
is not burned at the municipal landfill. Globally, people benefit from the fact that the processing
and reuse of waste results in a lower resource consumption, which is often associated with lower
CO2 emissions and lower or less rapidly rising resource prices in the long run. The paper’s
findings may help to develop improvements for local recycling systems that will also have a
positive effect at the global level. As explained in the paper, the experiment is a pilot study
which will be extended in future studies with more participants and further treatments.
In the paper “Combating climate change: Is the option to exploit a public good a barrier for
reaching critical thresholds? Experimental evidence” (chapter 7), we examine an aspect of
climate change that has been overlooked by previous experimental literature on the collective
risk social dilemma (CRSD). Our results are, in most cases, not significant due to the small
number of groups. However, we can observe a trend suggesting that cooperation in the
provision of public goods is harder in give-take treatments than in give-only treatments. The
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effect of different institutions as well as the effect of uncertain thresholds on the willingness to
cooperate in CRSDs has so far only been studied in pure give variants. Therefore, it is not
possible to conclude whether previous results also hold true for give-take variants. Thus, there
are many additional research opportunities for future studies.
The recycling experiment (chapter 6) and the climate change experiment (chapter 7) were both
conducted as part of the third-party funded project "Innovative acceptance research for
sustainable development through gamification (GAME)". One goal of the project is to develop
a serious game that can be used to investigate decision-making in the fields of environmental
and resource economics. In the past, digital games have only been used in few economic studies
to generate research data. In these studies, economic games, formerly known from traditional
laboratory or field experiments, are embedded in existing virtual worlds, such as Second Life,
where players act as avatars (Innocenti, 2017; Greiner et al., 2014; Duffy, 2011; Atlas, 2008).
However, so far, the economic literature has described few digital serious games in which
gamification techniques are explicitly used to generate research data (see e.g.,
Müller et al. 2017). Due to the global expansion of the internet and the corresponding mobile
end devices, well-designed serious games have the potential to generate extensive data material
that can be used to test or further develop economic theories.
Unlike in the laboratory experiments in chapters 6 and 7, the game environment in serious
games is less artificial and uses so-called immersion. Immersion describes the intensity with
which a player feels physically present in the non-physical virtual game world
(Blascovich et al., 2002). Through gamification, experimental content can be designed in a
more realistic way than in economic laboratory experiments. In addition, serious games can
potentially reach larger and more diverse participant pools than traditional laboratory
experiments. Since the experiments in chapters 6 and 7 explore public goods whose efficient
provision benefits everyone, it can be assumed that the intrinsic motivation of many potential
participants is stimulated by embedding such experiments in a serious game and emphasizing
the benefits for environmental research. This assumption is also supported by the fact that more
than 4.3 million people actively participated in the serious game Sea Hero Quest, a mobile game
used to collect data for dementia research.51

51

See (in German) https://www.telekom.com/de/verantwortung/details/sea-hero-quest-spielen-gegen-dasvergessen-587114, accessed April 03, 2021.
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For experimental economics, an additional benefit of serious games, provided e.g. via a
smartphone app, would be that observations could be collected over longer periods of time. In
a serious game, the individual rounds from the experiments in chapters 6 and 7 could be played
over several days which would give participants the opportunity to think more carefully about
their decisions. As described in Czibor et al. (2019), long-term experiments are often avoided
by experimental economists because they are associated with higher participation costs and
implicit opportunity costs due to the time needed to conduct such experiments. In addition to
embedding experiments, a serious game that extends over a longer period would also allow
applying the method described in chapter 5 to study acceptance towards climate-friendly
technologies and institutional mechanisms.
However, embedding economic experiments in serious games also raises numerous
methodological questions, e.g., with regard to the incentivization of the participants and the
lower control of the participants compared to the laboratory environment. In order to be able to
use the potentials of serious games for economic research in a purposeful way, a critical
examination of methodological issues is essential.
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