
Kairies, Nadja; Krieger, Miriam

Working Paper

How do Non-Monetary Performance Incentives for
Physicians Affect the Quality of Medical Care? – A
Laboratory Experiment

Ruhr Economic Papers, No. 414

Provided in Cooperation with:
RWI – Leibniz-Institut für Wirtschaftsforschung, Essen

Suggested Citation: Kairies, Nadja; Krieger, Miriam (2013) : How do Non-Monetary Performance
Incentives for Physicians Affect the Quality of Medical Care? – A Laboratory Experiment, Ruhr
Economic Papers, No. 414, ISBN 978-3-86788-469-3, Rheinisch-Westfälisches Institut für
Wirtschaftsforschung (RWI), Essen,
https://doi.org/10.4419/86788469

This Version is available at:
https://hdl.handle.net/10419/73681

Standard-Nutzungsbedingungen:

Die Dokumente auf EconStor dürfen zu eigenen wissenschaftlichen
Zwecken und zum Privatgebrauch gespeichert und kopiert werden.

Sie dürfen die Dokumente nicht für öffentliche oder kommerzielle
Zwecke vervielfältigen, öffentlich ausstellen, öffentlich zugänglich
machen, vertreiben oder anderweitig nutzen.

Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen
(insbesondere CC-Lizenzen) zur Verfügung gestellt haben sollten,
gelten abweichend von diesen Nutzungsbedingungen die in der dort
genannten Lizenz gewährten Nutzungsrechte.

Terms of use:

Documents in EconStor may be saved and copied for your personal
and scholarly purposes.

You are not to copy documents for public or commercial purposes, to
exhibit the documents publicly, to make them publicly available on the
internet, or to distribute or otherwise use the documents in public.

If the documents have been made available under an Open Content
Licence (especially Creative Commons Licences), you may exercise
further usage rights as specified in the indicated licence.

https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://doi.org/10.4419/86788469%0A
https://hdl.handle.net/10419/73681
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/


RUHR
ECONOMIC PAPERS

How do Non-Monetary Performance 
Incentives for Physicians Aff ect the 
Quality of Medical Care?
A Laboratory Experiment

#414

Nadja Kairies
Miriam Krieger



Imprint

Ruhr Economic Papers 

Published by

Ruhr-Universität Bochum (RUB), Department of Economics
Universitätsstr. 150, 44801 Bochum, Germany

Technische Universität Dortmund, Department of Economic and Social Sciences
Vogelpothsweg 87, 44227 Dortmund, Germany

Universität Duisburg-Essen, Department of Economics
Universitätsstr. 12, 45117 Essen, Germany

Rheinisch-Westfälisches Institut für Wirtschaftsforschung (RWI)
Hohenzollernstr. 1-3, 45128 Essen, Germany

Editors 

Prof. Dr. Thomas K. Bauer
RUB, Department of Economics, Empirical Economics
Phone: +49 (0) 234/3 22 83 41, e-mail: thomas.bauer@rub.de

Prof. Dr. Wolfgang Leininger
Technische Universität Dortmund, Department of Economic and Social Sciences
Economics – Microeconomics
Phone: +49 (0) 231/7 55-3297, email: W.Leininger@wiso.uni-dortmund.de

Prof. Dr. Volker Clausen
University of Duisburg-Essen, Department of Economics
International Economics
Phone: +49 (0) 201/1 83-3655, e-mail: vclausen@vwl.uni-due.de

Prof. Dr. Christoph M. Schmidt
RWI, Phone: +49 (0) 201/81 49-227, e-mail: christoph.schmidt@rwi-essen.de

Editorial Offi  ce 

Joachim Schmidt
RWI, Phone: +49 (0) 201/81 49-292, e-mail: joachim.schmidt@rwi-essen.de

Ruhr Economic Papers #414 

Responsible Editor: Volker Clausen

All rights reserved. Bochum, Dortmund, Duisburg, Essen, Germany, 2013

ISSN 1864-4872 (online) – ISBN 978-3-86788-469-3
The working papers published in the Series constitute work in progress circulated to 
stimulate discussion and critical comments. Views expressed represent exclusively the 
authors’ own opinions and do not necessarily refl ect those of the editors.



Ruhr Economic Papers #414

Nadja Kairies and Miriam Krieger

How do Non-Monetary Performance 
Incentives for Physicians Aff ect the 

Quality of Medical Care?
A Laboratory Experiment



Bibliografi sche Informationen 
der Deutschen Nationalbibliothek

Die Deutsche Bibliothek verzeichnet diese Publikation in der deutschen National-
bibliografi e; detaillierte bibliografi sche Daten sind im Internet über: 
http://dnb.d-nb.de abrufb ar.

http://dx.doi.org/10.4419/86788469
ISSN 1864-4872 (online)
ISBN 978-3-86788-469-3



Nadja Kairies and Miriam Krieger1

How do Non-Monetary Performance 
Incentives for Physicians Aff ect the 
Quality of Medical Care? – A Laboratory 
Experiment

Abstract
In recent years, several countries have introduced non-monetary performance 
incentives for health care providers to improve the quality of medical care. Evidence 
on the eff ect of non-monetary feedback incentives, predominantly in the form of public 
quality reporting, on the quality of medical care is, however, ambiguous. This is often 
because empirical research to date has not succeeded in distinguishing between the 
eff ects of monetary and non-monetary incentives, which are usually implemented 
simultaneously. We use a controlled laboratory experiment to isolate the impact of non-
monetary performance incentives: subjects take on the role of physicians and make 
treatment decisions for patients, receiving feedback on the quality of their treatment. 
The subjects’ decisions result in payments to real patients. By giving either private or 
public feedback we are able to disentangle the motivational eff ects of self-esteem and 
social reputation. Our results reveal that public feedback incentives have a signifi cant 
and positive eff ect on the quality of care that is provided. Private feedback, on the other 
hand, has no impact on treatment quality. These results hold for medical students and 
for other students.

JEL Classifi cation: I11, C91, L15, I18
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1. Introduction 
Recent healthcare reforms in various countries have specifically aimed at improving the quality of 
medical care while simultaneously controlling costs (McCellan, 2011). In this context non-monetary 
performance incentives, predominantly in the form of public quality reporting, have gained 
increasing popularity among policy makers as a means to achieving these two seemingly contrary 
goals (Dranove and Jin, 2010).  

Evidence on public quality reporting in medical care shows that while it leads physicians to change 
their provision behavior (Kolstad, 2013), it is not clear that this actually improves the quality of care 
(Marshall, 2000). On the one hand, there is some indication that public quality reporting can 
contribute to decreased mortality rates; see Hannan et al. (1994) or Rosenthal et al. (1997). On the 
other hand, public reporting can also lead to unintended problems, such as a shift in effort towards 
those aspects of medical care that are reported on and away from unreported aspects (Werner et al., 
2009), or the selection of patients towards those whose treatment improves the reported outcomes 
(Dranove et al., 2003, Cutler et al., 2004, Werner and Asch, 2005). Another issue is that regional 
characteristics influence the effects of public quality reporting on the quality of medical care: public 
quality reports have a larger impact, for instance, the more competitive the health care market is 
(Grabowski and Town, 2011). A further issue with previous empirical studies on the effects of non-
monetary performance incentives in health care is that they are often difficult to disentangle from 
those of monetary incentives, especially as these two mechanisms are typically implemented 
together, e.g. in the US Premier Hospital Quality Incentive Demonstration within Medicare and in the 
UK Quality and Outcomes Framework. Simultaneous implementation of multiple new incentives 
makes it very difficult to establish what the individual impact of each of these changes to the system 
is, and whether they are in fact substitutes or complements (Maynard, 2012). Hence, Cutler et al. 
(2004) point out that more research on such incentives is essential to understanding the underlying 
mechanisms that drive changes in physician provision behavior.  

From a theoretical point of view, it is important to differentiate between the modes of performance 
incentives, i.e. whether feedback is given privately or in public. Private feedback is a competitive 
incentive which addresses an individual’s self-esteem. Bénabou and Tirole (2002) state that the mere 
possibility of receiving positive feedback can motivate an individual to increase his performance. 
Making someone’s relative performance known to others, however, adds a reputational or image 
aspect to the incentive and speaks to the individual’s desire to gain social status and avoid social 
disapproval (see Bénabou and Tirole, 2006). On the other hand, monitoring performance and giving 
feedback also implies control, which can potentially crowd out pro-social behavior (see Ellingsen and 
Johannesson, 2008).  

So far there is barely any empirical research specific to the health care sector which distinguishes the 
effect of (private) performance feedback based on self-esteem from that (public) based on social 
reputation. Hibbard et al. (2003) and Hibbard et al. (2005) report on an experimental field study in 
which they examine the effects of private as well as public feedback on the quality of care in 
hospitals. Their design includes two intervention groups, one of which receives both private and 
public feedback and one only private feedback, and a control group which is given no feedback at all. 
They find that hospitals which receive public feedback are significantly more involved in quality 
improvement efforts than hospitals with only private or with no feedback (Hibbard et al., 2003). 
Hospitals in both treatment groups increase their quality compared to the control group hospitals 
with no feedback, although the differences in average performance changes between the two 
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treatment groups were not statistically significant (Hibbard et al., 2005). However, the results of 
these studies are subject to some methodological limitations, such as non-random assignment of 
hospitals to the groups and reliance on self-reported performance measures. 

In non-medical settings, evidence for the positive impact of private feedback on performance is 
provided by several laboratory experiments, for instance Charness et al. (2011) and Kuhnen and 
Tymula (2012) for output in real-effort tasks. The positive impact of rank information on 
performance has also been documented in various field studies, including Mas and Moretti (2009) 
among factory shift workers, Azmat and Iriberri (2010) for high school students, and Blanes i Vidal 
and Nossol (2011) for white-collar workers. However, studies by Hannan et al. (2008), Eriksson et al. 
(2009), and Barankay (2011a and 2011b) all report results from laboratory or field experiments which 
suggest that feedback affects performance either negatively (at least for some individuals or under 
some conditions) or not at all. There is also evidence from laboratory experiments for a positive 
impact of public feedback on performance in non-medical settings, such as contributions to a public 
good (Rege and Telle, 2004) or donations to charity (Ariely et al., 2009). This effect has also been 
found in the field: In a study of Vietnamese language students, Tran and Zeckhauser (2012) report 
that both private and public feedback significantly raise test performance as compared to giving no 
feedback at all. In fact, students who were given public feedback outperformed those who received 
private feedback, though the difference is only marginally significant.  

The lack of evidence for the health care market and the ambiguous results of performance feedback 
in other domains obscure the picture of how feedback incentives might work in a medical setting. 
The relevant studies that do exist in the health domain suffer methodological shortcomings, such as 
reliance on self-reported measures and non-random assignment to intervention groups (Hibbard et 
al., 2003, and Hibbard et al., 2005). The contribution of this paper is to disentangle the underlying 
mechanisms of private and public feedback incentives in the medical context in a controlled 
laboratory experiment. This method allows us to isolate the impact of feedback on the quality of 
medical care from other factors in the physician’s decision environment, such as the simultaneous 
variation of financial incentives, regional system characteristics, and the health status of patients. 
Moreover, laboratory experiments are an inexpensive method to analyze the effects of a planned 
reform before it is implemented, and can thus help policy makers avoid costly failures. Specifically, 
our research adds to the literature discussed above in two main ways: Firstly, we investigate how 
non-monetary performance incentives for physicians affect the quality of the medical services they 
provide. Secondly, we control for the different motivation mechanisms behind public and private 
feedback by implementing the two separately and comparing their respective impact on the quality 
of medical care provided. 

In our experiment subjects take on the role of physicians and make decisions over the medical 
treatment of patients, receiving feedback on the quality of care they provide. To account for the 
character of a political reform, we employ a within-subject design: In part 1 of the experiment 
subjects decide on the quantity of medical treatment they provide for a number of patients and are 
remunerated based on a fee-for-service schedule. In part 2 subjects are asked to make the same 
treatment decisions for an equal number of patients with the same characteristics as in part 1, but 
this time they will receive feedback on their performance at the end of the experiment in addition to 
the remuneration. Physician performance is measured in terms of outcome quality of care for the 
patient and is fully observable, i.e. not self-reported. Feedback is given in form of competitive 
rankings and is either private or public. Subjects who receive private feedback are informed about 



6 

(only) their position in the ranking of participants on their computer screen. For public feedback 
subjects are asked to stand up while the ranking is read out loud by the experimenter, a procedure 
similar to that used in experimental studies by Rege and Telle (2004) and Ariely et al. (2009). In order 
to account for potential professional effects, we compare the decisions made by medical students – 
physicians in training – to those of other (student) subjects. Patient benefits realized in the 
experiment accrue to real patients as they are transferred to an organization which provides eye 
cataract operations. 

In section 2 of this paper we describe our experimental design. In section 3 we present results, while 
section 4 discusses some policy implications and concludes. 

 

 

2. Experimental Design 
Our experiment consists of two parts, each containing a choice task with 9 decision situations. All 
subjects hence made a total of 18 individual decisions. 

 

Decision Situations 
The basic decision situation follows that of Brosig-Koch et al. (2013a, b).1 The subject takes on the 
role of a physician and decides on the treatment of a patient. Treatment is performed by allotting the 
patient a quantity of q [0,1,2, … 10] medical services. With each treatment decision, the physician 
simultaneously determines his own profit π(q) and the patient's health benefit Bkl(q), both measured 
in monetary terms. For each treatment quantity, the physician also incurs costs ckl=0.1q2 which are 
deducted from his fee-for-service (FFS) remuneration R=2q.2 This basic decision is repeated 

sequentially for nine patients, who differ in the benefit they stand to gain from medical treatment.3 
Each patient suffers from one of three illnesses, k [A,B,C], which determines the maximum benefit 
he can receive from optimal treatment (BAl(q*),= 7, BBl(q*),= 10, BCl(q*),= 14; see Figure 1). The 
illnesses each take on one of three degrees of severity, l [x,y,z], which in turn determines the 
quantity of medical services at which a patient gains the optimal benefit from treatment (  = 3,  = 

5,  = 7). See Appendix B.1 for a complete set of the parameters adapted from Brosig-Koch et al. 
(2013a). 

                                                           
1 Brosig-Koch et al. (2013b) study the effects of pay-for-performance incentives on physicians’ provision 
behavior. Basing our experimental design on theirs allows us to compare financial and non-monetary incentive 
mechanisms in future research.  

2 We use FFS as it is the principal remuneration structure for primary physicians in most countries, e.g. in the 
US (Medicare), Australia, France, and Germany. Using a different payment structure such as capitation would 
presumably not change the qualitative results of our experiment, as we are concerned with a reform which is 
independent of monetary remuneration. 

3 The order of the 9 patients was determined randomly at the outset of the experiment and then kept constant 
for all subjects and in all variants of the choice task. 
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Figure 1: Patient benefit functions for illnesses k and severities l  

 

 

The physician’s profit-maximizing choice in every treatment decision is to provide the largest possible 
quantity of 10 medical services. As this quantity is always higher than the quantity that maximizes 
the patient’s benefit (due to the fee-for-service remuneration scheme), subjects face a trade-off 
between the two welfare functions in each treatment decision. See Figure 2 for an example of the 
decision situation. 

 

Figure 2: Example of a decision screen in treatments  

 

 

Patients 
The patients in our experiment were not physically present in the laboratory. Nevertheless, the 
monetary value of the patient benefit went to real patients outside the laboratory. We follow 
Hennig-Schmidt et al. (2011) and Brosig et al. (2013a, b) in this approach to making patient outcomes 
in the decision situations directly relevant to health, rather than mere monetary payments. Subjects 
were instructed that the sum of all patient benefits achieved in the situations selected for payment 
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would be transferred to the charity organization Christoffel Blindenmission, which provides care for 
patients with eye diseases.  

 

Payment 
All monetary amounts in the experiment were designated in the experimental currency of Taler. 1 
Taler equals € 0.80. In keeping with experimental best practice, one decision situation for each part 
of the experiment was drawn at random at the end of the experiment (random payment technique) 

in order to avoid wealth and averaging effects.4 The situations chosen in each session are valid for all 
its participants. Each subject received the combined physician profits achieved in these two 
situations as payoff for the experiment. The benefit received by the patient in these two situations 
was donated to the Christoffel Blindenmission. The donation was carried out immediately after the 
experimental session was completed and was witnessed by a randomly chosen subject (who received 
an additional payment of €5 for this task). 

 

Treatment Conditions 
In order to address our research questions, we conduct two separate treatment conditions: (1) 
PRIVATE and (2) PUBLIC.  

In condition (1) PRIVATE, the first part of the experiment consists of the choice task as described 
above: subjects decide on medical treatment for 9 patients. In the second part of the experiment, 
subjects again make the same treatment decisions for these 9 patients. However, before beginning 
part two of the experiment, they are informed that at the end of this task, all participants in the 
session (typically 12 subjects) will be ranked according to the quality of treatment they provide. 
Treatment quality is defined as the (negative) difference between the realized patient benefit and 
the optimal patient benefit. The highest treatment quality is thus achieved by choosing the patient-
optimal quantity of medical services; in this case treatment quality is zero. This performance 
feedback is given in private, so that subjects learn only their own position in the ranking (on their 
computer screen), but not anyone else’s. Ranks are shared if participants provide equal treatment 
quality. Feedback is provided only for the one decision situation in this part of the experiment which 
has been randomly selected for payment.  

Condition (2) PUBLIC is analogous to condition (1), consisting of the basic choice task in part one of 
the experiment and a feedback incentive for the choice task in part two. Again, subjects are told in 
the instructions for part two that they will be ranked according to the quality of treatment provided 
in the situation chosen for payment. In this condition, however, the ranking is made public among 
the participants of this session: First, the rank table with all participants (identified by their seat 
numbers) is displayed on their computer screens (see Figure 3). Next, in a procedure similar to that 
of Ariely et al. (2009) and Rege and Telle (2004), subjects are requested to stand up (allowing 
everyone to see everyone else over the walls of their cubicles). The ranking is then read aloud by the 
                                                           
4 Various studies confirm that the random payment technique does not dilute the power of the monetary 
incentive for non-complex choice tasks (Starmer and Sugden, 1991, Cubitt et al. 1998, Laury, 2006, Baltussen et 
al., 2010). 
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experimenter. As they are called up, subjects are required to raise a sign displaying their seat 
number. 

We use a within-subject design to account for the character of a reform that introduces performance 
feedback. This allows us to analyze behavior before and after the reform in a controlled way: 
Comparing the decisions made in part one in these two treatments to those made in the incentivized 
tasks in part two (within-subject comparison) permits us to address our research question Q1 
whether feedback incentives have an impact on the quality of medical treatment provided. The 
comparison of choices made in part two between treatments (1) and (2) helps us answer our 
research question Q2 whether the mode of delivering feedback – privately or publicly – affects the 
impact of the feedback incentive on treatment quality.  

 

Figure 3: Example public feedback screen 

 

 

Medical Students  
In all sessions of our experiment, we recruited medical students as well as students of other degree 
programs as subjects. Comparing decision behavior between these groups allows us to clarify 
whether prospective physicians – who have perhaps selected themselves into medical education 
based on specific social preferences, or are influenced by medical professional norms in the course of 
their training, or both – react differently to reputation-based performance incentives. Ahlert et al. 
(2012), for example, find that behavior in situations framed as medical treatment decisions (rather 
than neutral decisions) is impacted by the professional norms of medicine or economics adopted by 
their subjects. However, other experiments carried out at the Essen Laboratory for Experimental 
Economics involving different types of health-related decisions have not confirmed this type of 
professional effect (e.g. Brosig-Koch et al. 2013a, b). 
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Robustness Check  
We test the robustness of our results against the order in which subjects face the incentivized and 
non-incentivized tasks. Aside from experimental design considerations, private feedback could have 
motivating or demotivating effects on provision behavior in the second part of the experiment. We 
reversed the task order in two sessions for treatment condition (1) PRIVATE FEEDBACK: Subjects here 
completed part 1 with a private feedback incentive and part 2 without a feedback incentive. Note 
that we could not test for a reverse task order with public feedback as this would imply the loss of 
subjects’ anonymity in part 1 of the experiment, which compromises subsequent decisions in the 
non-incentivized task in part two of the experiment.  

 

Experimental Procedure 
The experiment was carried out at the Essen Laboratory for Experimental Economics (Duisburg-Essen 
University) in June 2012 using the specialized software z-tree (Fischbacher 2007). 144 subjects were 
recruited via ORSEE (Greiner, 2004) and participated in a total of 12 sessions of about an hour each.  

Subjects were allocated to seats in the laboratory by a random draw. They received separate written 
instructions at the outset of each part of the experiment and were given several minutes to read the 
instructions carefully and to ask clarifying questions. At the beginning of part 1, subjects also 
completed several control questions (see Appendix A) which served to ensure that all subjects 
understood the task at hand. The control questions were announced in the instructions and were not 
relevant to any payments earned in later decisions. 

At the end of the experiment all subjects were paid out individually and in private. They received an 
average payoff of €13.51 (min: €7.6, max: €16.00) and generated an average patient benefit of 
€12.18 (min: € 2.4, max: € 22.4). In total, €1754.4 were transferred to the Christoffel-Blindenmission. 
Assuming a cost of €30 per eye cataract operation, this amounts to the treatment of about 58 real 
patients. 
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3. Results 
 

Data 
We consider decisions made by 144 subjects. See Table 1 for the distribution of participants across 
treatment conditions and degree programs. 

 
Table 1: Overview subjects 

 

Impact of Feedback Incentives on Treatment Quality 
In order to analyze whether feedback incentives serve to improve the quality of medical treatment 
provided, we first consider the decisions made by all subjects in treatment conditions (1) and (2) and 
compare their choices in the first task without a feedback incentive to those in the second task with 
feedback. Treatment quality is defined as the (negative) difference between the optimal benefit a 
patient can potentially achieve from being treated and the actual benefit he receives from the 
amount of services he is provided. Average treatment quality thus ranges from 0 (no deviation from 
optimal quality) to -10.3 (the largest possible average deviation from the optimum across all 9 
decisions).  

We consider the aggregated decisions made by our subjects for all patients and across all illnesses 
and degrees of severity, as this best reflects the typical decision situation of a physician who is faced 
with a heterogeneous group of patients within a time interval such as a month or a quarter.5  

 
  

                                                           
5 We control for the impact of the individual illnesses and degrees of severity on the physician’s treatment 
quality in an OLS regression and find significant coefficients for both (see Appendix B.2). This does not detract 
from our results, as our main concern in this paper is with the general situation of a physician facing a 
heterogeneous group of patients. However, the impact of feedback incentives on the performance of 
physicians who deal with more specific sub-populations of patients (e.g. with particularly severe or chronic 
illnesses) is an interesting subject of further research. 

Treatment Number of subjects 
Total Medical students Others 

(1) PRIVATE  60 12 48 
(2) PUBLIC  60 14 46 
(3) REVERSE ORDER (PRIVATE) 24 5 19 
Total 144 31 113 
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Figure 4: Average treatment quality by task 

 

 

In the aggregate, the subjects in our experiment provided treatment with a quality of -2.87 on 
average (so their decisions result in an average loss of patient benefit of 2.87 Taler relative to the 
optimum; SD = 2.86) in decisions without a feedback incentive, and of -2.57 (SD = 2.74) in decisions 
with feedback (see Figure 4). This difference is highly statistically significant in a two-sided Mann-

Whitney U-test (p < 0.01).6 Our first result is thus: 

In general, setting a non-monetary feedback incentive for subjects significantly improves the 
quality of medical treatment they provide to patients.  

 

Effect of Feedback Mode 
Turning to the relative effects of giving performance feedback privately or publicly, we compare the 
effect of the feedback incentive across the treatment conditions PUBLIC and PRIVATE. The public 
feedback incentive in treatment condition (2) led to an improvement in the medical treatment 
quality from -2.97 (SD = 2.83) to -2.48 (SD = 2.68; see Figure 5).7 This difference is statistically highly 
significant (p < 0.01). In treatment condition (1), the private feedback incentive improved the average 
treatment quality slightly from -2.77 (SD = 2.88) to -2.67 (SD = 2.79). This shift is, however, not 
statistically significant (p = 0.64). (The results of these statistical tests are also confirmed in simple 
OLS regressions; see Appendix B.3.) 

 
  

                                                           
6 Unless noted otherwise, all statistical tests presented here are two-sided Mann-Whitney U-tests and two-
tailed Student’s t-tests provide very similar results. 

7 Note that while subject behavior in task 1 differs slightly across treatments (1) and (2), this difference is not 
statistically significant (p > 0.10). 
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Figure 5: Average treatment quality by feedback mode  

 

 

This leads to our second result: 

The mode in which feedback incentives are provided matters: While public feedback yields a 
significant improvement in the treatment quality subjects provide, the effect of private 
feedback is not statistically significant.  

 

Medical Students 
The above two results are generally robust to a relevant subject pool characteristic, whether subjects 
medical students or not. Considering sub-samples of medical students and other subjects separately, 
feedback incentives improve average treatment quality from -2.67 (SD = 2.48) to 2.17 (SD = 2.34) for 
the prior and from -2.93 (SD = 2.95) to -2.68 (SD = 2.83) for the latter (see Figure 6). Both shifts are 
statistically significant: p = 0.01 and p = 0.07, respectively.  

 

Figure 6: Average treatment quality by degree  

 

 

The impact of the feedback mode also holds for the two separate sub-samples (see Figure 7): Private 
feedback tends to improve treatment quality, though the effect is not statistically significant: Medical 
students in this group achieve a quality of -3.21 (SD = 2.81) without and -3.05 (SD = 2.66) with the 
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incentive, while other subjects improve very slightly from -2.66 (SD = 2.89) to -2.57 (SD = 2.82). For 
both subsamples, the differences are not statistically significant (p > 0.70). The significant effect of 
the public feedback incentive, on the other hand, is upheld in both groups: Medical students improve 
their treatment quality from -2.20 (SD = 2.06) to -1.41 (SD = 1.71), while others improve from -3.20 
(SD = 2.99) to -2.80 (SD = 2.83); both changes are statistically significant, with p < 0.01 and p < 0.05, 
respectively.8 Moreover, simple OLS regressions show that given public feedback, medical students 
provide significantly better treatment quality than non-medical students (see Appendix B.4). 

 

Figure 7: Average treatment quality by feedback mode and degree

 

 

Hence we find that public feedback significantly improves the treatment quality provided by medical 
and other students, while the effect of private feedback is not statistically significant for both groups. 
The effect for public feedback is significantly larger for medical students. 

 

Robustness to Task Order and Subject Characteristics 
Using data from the two reverse-order sessions, we find that the results of the private feedback 
incentive are robust to providing the quality incentive in part 1 of the experiment and not providing it 
in part 2. Subjects achieve an average treatment quality of -2.38 (SD = 2.52) and -2.13 (SD = 2.45) 
respectively, which does not represent a statistically significant difference (p = 0.31; see Figure 8).  

As mentioned above, corresponding controls for a reversed task order are difficult to implement in 
the public feedback treatment. Making subjects’ decisions or their consequences known to other 
participants in the experiment in part 1 would presumably have an additional influence on the 
decisions made in part 2, obfuscating the effect of purely reversing the tasks.  

                                                           
8While the within-subject effect of public and private feedback is consistent across groups, the treatment 
quality provided in part one (the non-incentivized task) differs significantly across all pairs of subject groups 
discussed in this section (p<0.05).  
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We also estimated OLS regressions to control for the influence of subject characteristics (age, 
gender, family members in the medical profession) and specifics of the decision situation (severity, 
illness, session, whether subjects knew other participants in the session) on the quality of medical 
treatment provided in our experiment. None of these factors adds any explanatory power to our 
analysis (see Appendix B.4). 

 

 

4. Conclusion 
We find feedback as a performance incentive to have an effect on the quality of medical care 
provided in our experiment. The effect is, however, dependent on the feedback mode: Private 
feedback has no impact on the quality of care, whereas public feedback has a significant positive 
impact. Our results are robust to a subject’s enrollment in medical education and socio-demographic 
characteristics as well as to changes in the task order. 

So far, there is evidence that physicians react to non-monetary  performance incentives (Kolstad, 
2013), However, there seems to be little evidence that quality reporting incentives actually lead to 
better medical treatment quality and lower health care costs (Dranove and Jin, 2010). This may be 
due to the fact that while treatment quality is typically multidimensional, only some of its aspects 
can be reported, as e.g. in the US Nursing Home Quality Initiative. In this case, physicians may react 
to public reporting by improving quality only for the reported measures whilst decreasing quality 
along non-reported dimensions, for instance by patient selection (Dranove et al., 2003, Werner and 
Asch, 2005). In our controlled laboratory experiment quality is fully reported. Under these 
circumstances, we find public feedback incentives to have a positive and significant effect on the 
quality of medical care provided. Hence, if future policy reforms succeed at establishing more 
comprehensive ways of reporting quality in health care, this should serve as a tool to increase quality 
of care.  

Our results also suggest that the mode of providing quality feedback is important and should be 
taken into account by policy makers. The mere motive of boosting self-esteem which underlies 
private performance feedback does not seem sufficient to align physician interests more closely with 
patient interests. The additional motive of reputation (image motivation) introduced by public 
performance feedback, on the other hand, can perhaps foster quality improvement in medical care. 
Public performance feedback may be a cost-efficient means towards this end – in contrast to 
monetary pay-for-performance incentives, which also serve to raise patient benefit but are not 
necessarily cost-efficient (Brosig-Koch et al., 2013b). Future research in this area should be directed 
towards investigating how monetary mechanisms interact with non-monetary mechanisms, and the 
conditions under which they enhance or detract from each other.  
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Appendix 

Appendix A: Instructions and Control Questions 
 

You are participating in an economic experiment on decision behavior. You and the other 
participants will be asked to make decisions for which you can earn money. Your payoff depends on 
the decisions you make. At the end of the experiment, your payoff will be converted to Euro and paid 
to you in cash. During the experiment, all amounts are presented in the experimental currency Taler. 
10 Taler equals 8 Euro. 

The experiment will take about 90 minutes and consists of two parts. You will receive detailed 
instructions before each part. Note that none of your decisions in either part have any influence on 
the other part of the experiment. 

 

Part One 

Please read the following instructions carefully. We will approach you in about five minutes to 
answer any questions you may have. If you have questions at any time during the experiment, please 
raise your hand and we will come to you. 

Part one of the experiment consists of 9 rounds of decision situations. 

 

Decision Situations 

In each round you take on the role of a physician and decide on medical treatment for a patient. That 
is, you determine the quantity of medical services you wish to provide to the patient for a given 
illness and a given severity of this illness. 

Every patient is characterized by one of three illnesses (A, B, C), each of which can occur in three 
different degrees of severity (x, y, z). In each consecutive decision round you will face one patient 
who is characterized by one of the 9 possible combinations of illnesses and degrees of severity (in 
random order). Your decision is to provide each of these 9 patients with a quantity of 0, 1, 2, 3, 4, 5, 
6, 7, 8, 9, or 10 medical services. 

 

Profit 

In each round you are remunerated for treating the patient. Your remuneration increases with the 
amount of medical treatment you provide. You also incur costs for treating the patient, which 
likewise depend on the quantity of services you provide. Your profit for each decision is calculated by 
subtracting these costs from the remuneration. 
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Every quantity of medical service yields a particular benefit for the patient – contingent on his illness 
and severity. Hence, in choosing the medical services you provide, you determine not only your own 
profit but also the patient’s benefit. 

In each round you will receive detailed information on your screen (see below) on the patient’s 
illness and its severity as well as the remuneration, cost, and patient benefit for each quantity of 
medical services (see screen shot in Figure 1 above). 

 

Payment 

At the end of the experiment one of the 9 rounds of part one will be chosen at random. Your profit in 
this round will be paid to you in cash. 

For this part of the experiment, no patients are physically present in the laboratory. Yet, the patient 
benefit does accrue to a real patient: The amount resulting from your decision will be transferred to 
the Christoffel Blindenmission Deutschland e.V., 64625 Bensheim, an organization which funds the 
treatment of patients with eye cataract. 

The transfer of money to the Christoffel Blindenmission Deutschland e.V. will be carried out after the 
experiment by the experimenter and one participant. The participant completes a money transfer 
form, filling in the total patient benefit (in Euro) resulting from the decisions made by all participants 
in the randomly chosen situation. This form prompts the payment of the designated amount to the 
Christoffel Blindenmission Deutschland e.V. by the University of Duisburg-Essen’s finance 
department. The form is then sealed in a postpaid envelope and posted in the nearest mailbox by the 
participant and the experimenter. 

After the entire experiment is completed, one participant is chosen at random to oversee the money 
transfer to the Christoffel Blindenmission Deutschland e.V. The participant receives an additional 
compensation of 5 Euro for this task. The participant certifies that the process has been completed as 
described here by signing a statement which can be inspected by all participants at the office of the 
Chair of Quantitative Economic Policy. A receipt of the bank transfer to the Christoffel 
Blindenmission Deutschland e.V. may also be viewed here. 

 

Comprehension Questions 

Prior to the decision rounds we kindly ask you to answer a few comprehension questions. They are 
intended to help you familiarize yourself with the decision situations. If you have any questions 
about this, please raise your hand. Part one one if the experiment will begin once all participants 
have answered the comprehension questions correctly.  
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Part Two 

Please read the following instructions carefully. We will approach you in about five minutes to 
answer any questions you may have. If you have questions at any time during the experiment, please 
raise your hand and we will come to you. 

Part two of the experiment also consists of 9 rounds of decision situations. 

 

Decision Situations 

As in part one of the experiment, you take on the role of a physician in each round and decide on 
medical treatment for a patient. That is, you determine the quantity of medical services you wish to 
provide to the patient for a given illness and a given severity of this illness. 

Every patient is characterized by one of three illnesses (A, B, C), each of which can occur in three 
different degrees of severity (x, y, z). In each consecutive decision round you will face one patient 
who is characterized by one of the 9 possible combinations of illnesses and degrees of severity (in 
random order). Your decision is to provide each of these 9 patients with a quantity of 0, 1, 2, 3, 4, 5, 
6, 7, 8, 9, or 10 medical services. 

 

Profit 

In each round you are remunerated for treating the patient. Your remuneration increases with the 
amount of medical treatment you provide. You also incur costs for treating the patient, which 
likewise depend on the quantity of services you provide. Your profit for each decision is calculated by 
subtracting these costs from the remuneration. 

As in part one, every quantity of medical service yields a particular benefit for the patient – 
contingent on his illness and severity. Hence, in choosing the medical services you provide, you 
determine not only your own profit but also the patient’s benefit. 

In each round you will receive detailed information on your screen (see below) on the patient’s 
illness and its severity as well as the remuneration, cost, and patient benefit for each quantity of 
medical services (see screen shot below). 

 

Payment 

At the end of the experiment one of the 9 rounds of part two will be chosen at random. Your profit in 
this round will be paid to you in cash, in addition to your payment from the round chosen for part 
one of the experiment. 

After the experiment is over, please remain seated until the experimenter asks you to step forward. 
You will receive your payment at the front of the laboratory before exiting the room. 
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As in part one, no patients are physically present in the laboratory for part two of the experiment. 
Yet, the patient benefit does accrue to a real patient: The amount resulting from your decision will be 
transferred to the Christoffel Blindenmission Deutschland e.V., 64625 Bensheim, an organization 
which funds the treatment of patients with eye cataract. 

The process for the transfer of money to the Christoffel Blindenmission Deutschland e.V. as 
described for part one of the experiment will be carried out by the experimenter and one participant. 

 

Feedback 

In addition to your payment you will receive feedback in this part of the experiment on the quality of 
treatment you provide as a physician. The best treatment quality is achieved when the patient 
receives the highest possible benefit. The lower the patient’s benefit from the provided amount of 
services, the worse the treatment quality. 

A ranking of all participants in the experiment will be generated. The ranking is based on the 
treatment quality provided in the decision situation chosen for payment in this part of the 
experiment. The participant with the highest treatment quality ranks first, the participant with the 
worst treatment quality ranks last. Participants with equal treatment quality share ranks. 

 

[Private feedback treatment:] 

You will see your placement in this ranking on 
your screen at the end of the experiment. Every 
participant only learns their own rank, not those 
of other participants. 

 

[Public feedback treatment:] 

This ranking will be shown on your screen once 
the experiment has been completed. A member 
of the laboratory staff will then ask all 
participants to stand up. The ranking will be read 
out aloud. (The participants’ ranks and seat 
number will be stated, not their names or 
specific decisions.) When your seat number is 
called, please hold up the sign with the number 
so that it is visible to all participants. 

We kindly ask you to not talk to anyone about the content of this session in order to prevent 
influencing other participants after you. Thank you for your Collaboration! 
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Exemplary Comprehension Question Part 1: 

 
Quantity of medical 

treatment 
 Fee-for-service 

(in Taler) 
Costs  

(in Taler) 
Profit  

(in Taler) 
Benefit of the 

patient with illness 
F and severity y  

(in Taler) 
0 0.00 0.00 0.00 15.00 
1 4.00 0.20 3.80 16.00 
2 8.00 0.80 7.20 17.00 

3 12.00 1.80 10.20 18.00 
4 16.00 3.20 12.80 19.00 
5 20.00 5.00 15.00 20.00 

6 24.00 7.20 16.80 19.00 
7 28.00 9.80 18.20 18.00 
8 32.00 12.80 19.20 17.00 

9 36.00 16.20 19.80 16.00 
10 40.00 20.00 20.00 15.00 

Assume that a physician wants to provide 2 quantities of medical treatment for the patient depicted 
above. 

a) What is the fee-for-service? 
b) What are the costs? 
c) What is the profit? 
d) What is the patient benefit? 
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Appendix B: Further Tables 

B.1 Decision Parameters 
Quantity (q) 

Treatment Variable  0 1 2 3 4 5 6 7 8 9 10 

all 
 0 2 4 6 8 10 12 14 16 18 20 
 0 2 4 6 8 10 12 14 16 18 20 

all  0 0.1 0.4 0.9 1.6 2.5 3.6 4.9 6.4 8.1 10 

all 
 10 9.9 9.6 9.1 8.4 7.5 6.4 5.1 3.6 1.9 0 
 10 9.9 9.6 9.1 8.4 7.5 6.4 5.1 3.6 1.9 0 

all  4 5 6 7 6 5 4 3 2 1 0 
 2 3 4 5 6 7 6 5 4 3 2 
 0 1 2 3 4 5 6 7 6 5 4 
 7 8 9 10 9 8 7 6 5 4 3 
 5 6 7 8 9 10 9 8 7 6 5 
 3 4 5 6 7 8 9 10 9 8 7 
 8 10 12 14 12 10 8 6 4 2 0 
 4 6 8 10 12 14 12 10 8 6 4 

   0 2 4 6 8 10 12 14 12 10 8 
 

 

B.2 Control for Illnesses and Severities (OLS regression, aggregated 
data) 

VARIABLES Aggregated 
Severity 0.647*** 

(0.039) 
Illness -1.013*** 

(-0.0737) 
Constant -3.928*** 
  (0.241) 
Observations 2,160 
R-squared 0.229 
N_clust 120 
Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
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B.3 Effect of Feedback Mode (OLS regression) 

VARIABLES Private Public 
Feedback Incentive 0.106 0.491*** 

(0.0808) (-0.0989) 
Constant -2.774*** -2.967*** 
  (0.23) (0.253) 
Observations 1,080 1,080 
R-squared 0.000 0.008 
N_clust 60 60 
Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 

 

B.4 Control for Subject Characteristics 

B.4.1 Descriptive Subject Characteristics (excluding reverse-order subjects):  
Variable Average (120 subjects) Min Max 

Female 0.6 0 1 

Age 23.5 18 49 

Medical student 0.142 0 1 

Econ student 0.325 0 1 

Parents in health care job 0.2 0 1 

Knew other subjects in session 0.31 0 3 

 
  



26 

B.4.2 Regressions (OLS, clustered by subjects, excluding reverse-order subjects):  

 Aggregate Data 

VARIABLES 1 2 3 4 5 
Feedback Incentive 0.298*** 0.298*** 0.298*** 0.298*** 0.298*** 

(0.066) (0.066) (0.066) (0.066) (0.066) 
Age 0.00729 

(0.0467) 
Female 0.41 

(0.357) 
Parents in health care job -0.291 

(0.463) 
Medical student 0.389 

(0.371) 
Knew other subjects in session -0.434 

(0.342) 
Constant -3.042*** -3.117*** -2.812*** -2.955*** -2.736*** 
  (1.091) (0.285) (0.186) (0.201) (0.18) 
Observations 2,160 2,160 2,160 2,160 2,160 
R-squared 0.003 0.008 0.005 0.006 0.011 
N_clust 120 120 120 120 120 
Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 

 

Private Feedback 

VARIABLES 1 2 3 4 5 
Feedback Incentive 0.106 0.106 0.106 0.106 0.106 

(0.0808) (0.0808) (0.0808) -0.0808 (0.0808) 
Age 0.134* 

(0.0703) 
Female 0.0243 

(0.474) 
Parents in health care job (0.849) 

(0.537) 
Medical student 0.51 

(0.586) 
Knew other subjects in session -0.940* 

(0.514) 
Constant -5.819*** -2.788*** -2.533*** -2.672*** -2.524*** 
  (1.635) (0.346) (0.258) (0.257) (0.227) 
Observations 1,080 1,080 1,080 1,080 1,080 
R-squared 0.023 0 0.019 0.006 0.025 
N_clust 60 60 60 60 60 
Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
 



27 

Public Feedback 

VARIABLES 1 2 3 4 5 
Feedback Incentive 0.491*** 0.491*** 0.491*** 0.491*** 0.491*** 

(0.099) (0.099) (0.099) (0.099) (0.099) 
Age -0.0322 

(0.0488) 
Female 0.823 

(0.548) 
Parents in health care job 0.772 

(0.859) 
Medical student 1.194*** 

(0.415) 
Knew other subjects in session -0.168 

(0.465) 
Constant -2.185* -3.488*** -3.057*** -3.245*** -2.908*** 
  (1.174) (0.465) (0.264) (0.308) (0.278) 
Observations 1,080 1,080 1,080 1,080 1,080 
R-squared 0.012 0.028 0.016 0.041 0.009 
N_clust 60 60 60 60 60 
Robust standard errors in parentheses  
*** p<0.01, ** p<0.05, * p<0.1 

 


