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1. Introduction

What do doctors, lawyers, taxi drivers, car mechanics, com-
puter specialists and financial advisors have in common? From
an economic perspective, a common characteristic that stands
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out is the superior information those experts possess vis-à-vis
the consumers they interact with. This is true ex ante, since the
expert provider can typically observe the kind or quality of the
good or service the consumer needs while the consumer cannot;
but it is often also true ex post, since the consumer can often
not even after consumption verify the type or quality of the
service that she has received and paid for.1 Markets such as
these, in which informed expert sellers interact with uninformed
consumers, are known as markets for credence goods (Darby and
Karni, 1973), or markets for expert services. As almost any market
characterized by asymmetric information, such markets are prone
to inefficiencies.

The early literature on credence goods did not yield a clear
picture regarding the inefficiencies arising from the informational
asymmetries and about possible remedies. Rather, the results and
policy implications seemed to depend sensitively on the spe-
cific conditions of the settings considered. Moreover, apparently
similar models often led to contradicting conclusions. Almost
fifteen years ago, Dulleck and Kerschbamer (2006) – henceforth
DK06 – presented a simple unifying model of credence goods
and a small set of organizing assumptions with the property that
the price mechanism alone is sufficient to solve the fraudulent
expert problem if those assumptions are satisfied. They showed
that most existing results on inefficiencies and fraud in credence
goods markets can be reproduced by dropping one of those
assumptions.

Specifically, DK06 identify two basic problems on markets for
credence goods. First, the provision of goods or services that do
not fit the needs of the customers, and second, the charging
for goods or services that have not been provided. For the for-
mer problem the authors distinguish between two subcategories:
Underprovision or undertreatment refers to the case where the
service provided by the expert seller is insufficient to meet the
needs of the customer. Consider, for instance, the case of a broken
cooler in a car: If the mechanic replaces only the gasket then
the cooler might work for some days but might then again start
to trickle. If it does, then we would qualify the service provided
by the mechanic as underprovision because the repair was in-
sufficient to solve the problem. Underprovision is per definition
inefficient, since there is a resource cost but (almost) no benefit.
The opposite case, where the consumer requires a simple and
inexpensive service but receives a sophisticated one is called
overprovision, overtreatment, or supplier-induced demand. Re-
maining with the car repair example, we speak of overprovision
if the mechanic replaces the cooler although replacing the gasket
would have solved the problem. Overtreatment is also inefficient
because the additional benefits to the consumer from the sophis-
ticated repair are smaller than the additional costs. The second
problem mentioned earlier – putting a more expensive service on
the bill than the one actually provided – is termed overcharging.
In our car repair example the mechanic might charge for a new
cooler although only a new gasket was provided. In the short run,
overcharging is a pure transfer from the consumer to the expert.
In the long run, it might also lead to inefficiencies if the fear of
becoming the victim of overcharging induces customers to search
for multiple opinions, to postpone repairs or even to leave the
market.

In their simple unifying model of credence goods DK06 iden-
tify the following conditions under which the market eliminates
the incentives for expert dishonesty: (i) consumer homogeneity
in the likelihood of having one of two different types of problem
and in their valuation for a solution of that problem; (ii) com-
mitment by the consumer to accept the service recommended
by the expert seller once she has received a recommendation,

1 In this article, the expert seller is male and his customer is female.

and commitment by the expert seller to provide a service at the
price he has posted ex ante for the service; and (iii) either liability,
which means that the expert seller cannot provide a cheap service
when a sophisticated one is needed, or verifiability, which means
that the seller cannot provide a cheap and charge for an extensive
service.

Liability rules solve the undertreatment problem (trivially) but
they do not directly address the other two problems (overtreat-
ment and overcharging). DK06 show that under liability (but
without verifiability) the prices of the different services tend to
converge to a ‘uniform price’. Under a uniform price an expert
has neither an incentive to change the cooler when only a new
gasket is needed (this causes additional costs for the mechanic
without leading to a higher price), nor an incentive to charge for a
new cooler when only the gasket has been replaced (because the
prices for the two services are the same). Without liability, the
market should still work efficiently if the consumers can verify
which service has been provided. Under verifiability (but without
liability) the overcharging problem is eliminated more or less by
definition, but the problems of under- and overtreatment are still
present. DK06 show that the market will solve those problems
by leading to equal mark-up prices: If the profit of the mechanic
does not depend on whether he sells the new cooler or only
a new gasket, then he has neither an incentive to sell a new
gasket to a car owner who needs a new cooler nor an incentive
to sell a new cooler to a car owner who needs only a new gasket.
Taking the efficiency results derived under the above mentioned
conditions as the starting point, DK06 then describe in detail the
nature of fraud and inefficiencies that arise when (at least some)
of these conditions are absent. Thereby they summarize much of
the earlier literature on this topic.

In this paper we review the literature on credence goods since
DK06. The number of theoretical and empirical contributions has
continuously increased during this time, leading to a large and
flourishing body of literature on this empirically highly relevant
type of market. In order to keep the scope of this review tractable,
we focus on papers with an explicit relation to the problem and
nature of credence goods. This means that we place little focus
on discussing issues in relevant markets (such as healthcare)
other than the ones arising from the informational asymmetries
outlined above. Similarly, we refrain from a more general dis-
cussion of inefficiencies in the markets under consideration and
concentrate on the dimensions of mistreatment and fraudulent
charges by expert sellers.2

Our review is structured as follows. In Section 2 we begin by
briefly discussing various markets for credence goods, as well as
giving the reader an idea of the extent of fraud as documented
in several empirical studies. In Sections 3 and 4 we describe a
number of factors that are likely determinants of behavior and
outcomes in markets for credence goods. Section 3 focuses on
two of the most important characteristics of buyers and sellers
— the information of buyers and the pro-social motivation of
sellers, respectively. Section 4 considers aspects of the market
structure and institutional environment — the possibility of
separation between diagnosis and treatment, the role of liability
and verifiability, reputational concerns and competition between
expert sellers, and the potential impact of searching for multi-
ple opinions. We believe that a careful consideration of all of
these determinants of market performance is of particular value,
since it can be used as a guide for policy recommendations to
devise fraud-restraining institutions and to improve efficiency. In
Section 5 we turn to some other important dimensions of the

2 An exception is Section 5 where we also discuss the moral hazard problem
that arises if the expert must exert costly but unobservable effort to identify
the service that meets the consumer’s need.
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seller–consumer interaction that are not included in the previous
sections, namely diagnostic effort, pricing, and tax attitudes.3
Finally, Section 6 concludes and also offers some thoughts on the
future of research on credence goods.

2. Prevalence and importance of credence goods markets

In this section we briefly review some studies that present
evidence from various sectors, either from audit studies or us-
ing existing field data, to underline the pervasiveness of fraud
in markets for expert services. The economic importance and
relevance of credence goods has already been documented by a
number of studies from the 1990s which provide evidence from
the field suggesting that expert sellers exploit their informational
advantage in order to increase their profits at the expense of
uninformed consumers.

The earlier literature in this domain comes predominantly
from the healthcare sector and is – in part – already discussed in
DK06. For the sake of exposition, we mention here Domenighetti
et al. (1993) who show that better information – in the form of
having at least one doctor in one’s family – is associated with
a substantially lower likelihood of receiving surgical treatment,
and Gruber and Owings (1994) who show that the proportion
of caesarian deliveries responds to the fee differential between
caesarian and natural childbirth. Similarly, a study with Japanese
data has found similar effects with respect to drug prescriptions
and how these respond to mark-ups (Iizuka, 2007). More recent
studies lend further support to the pervasive nature of fraud
by expert sellers in healthcare services. Baker (2010) analyzes
U.S. data from Medicare for the period 1999–2005 and reports a
large increase in the number of ordered MRI scans, following the
acquisition of MRI equipment by non-radiologist physicians who
could bill for the scans themselves (instead of referring patients
to hospitals or other specialized facilities). Clemens and Gottlieb
(2014) use data from Medicare in the US and find a positive rela-
tionship between physician payments and the supply of medical
services, in particular those with a large discretionary power on
part of the physician. This suggests overtreatment by physicians
in the presence of strong financial incentives. A similar effect,
namely a positive correlation between prices and the extent of
healthcare services provided, is documented for India by Das et al.
(2016).

Gottschalk et al. (2020) examine in a field experiment how
overtreatment in the Swiss market for dental care depends on
a number of patient, dentist, and market characteristics. For
the purpose of their experiment one patient visits 180 different
dentists and records the received recommendations. Given that
the patient needs no dental treatment, any recommendation for
treatment is classified as unnecessary and hence as fraudulent.
The overall overtreatment rate is 27.8% (50 of 180 cases), and it
is significantly higher for patients of low — as opposed to high
socio-economic status.

A number of studies have arrived at similar results in sectors
other than healthcare. For the car repair sector, Wolinsky (1995)
cites the estimate of the US Department of Transportation indi-
cating that about one half of all car repairs undertaken in the
US is unnecessary. In line with this estimate, Schneider (2012)
finds in a natural field experiment that more than half of the
car repairs undertaken during undercover visits to car mechanics
were in fact unnecessary. Another study relating to the car repair

3 It should be noted that we have opted to structure our review along topics
rather than along methodology. This means that, for each of the above topics, our
discussion includes both theoretical and empirical (mostly experimental) studies.
This clearly distinguishes the current paper from Kerschbamer and Sutter (2017)
that focuses almost exclusively on field experiments in markets for credence
goods.

sector is the lab experiment by Beck et al. (2014) who use a
non-standard population of professional car mechanics and find
that car mechanics are significantly more prone to supplying
unnecessary services than other subjects, which could be a result
of decision heuristics they learned in their professional training.

In the market for taxi services, Balafoutas et al. (2013, 2017)
quantify the extent of fraudulent behavior by taxi drivers in the
form of overtreatment (taking unnecessary detours in order to
increase the total fare) and overcharging (artificially increasing
the fare by charging fake additional charges or manipulating the
taximeter). Balafoutas et al. (2013) report that about 45% of the
taxi drivers in their sample took at least a short detour, while 11%
engaged in overcharging, requesting a higher price than the one
corresponding to the distance actually driven.

Several natural field experiments document the prevalence
of fraud in the market for computer repairs. Kerschbamer et al.
(2016) investigate how informing a repair shop that an insurance
agency will cover the repair costs affects the provision and charg-
ing behavior of computer repair shops in Austria. The authors
find robust evidence for fraud, mostly in the form of overcharg-
ing in the working time dimension, but also some evidence for
overtreatment (replacing parts that did not need replacement).
Similar evidence is reported by Kerschbamer et al. (2019) for the
German market for computer repairs.

A promising and exciting recent development is the use of the
credence goods framework for the study of fraud in the market
for financial advice, mainly in the form of mistreatment.4 The
idea here is that advisors are experts who typically possess more
information than their clients about the fit between the charac-
teristic of an asset and the preferences of the client, but who
might have misaligned incentives because their income consists
in parts of commissions. A series of interesting theoretical studies
in this line of literature are the ones by Inderst and Ottaviani
(2012a,b,c), which acknowledge that advisors often act as brokers
and are driven by financial incentives based on commissions paid
to them by product providers. These studies are preceded by
Inderst and Ottaviani (2009), a paper that sets the stage for the
analysis of financial advice as a credence good by modeling mis-
selling by salespersons who act as intermediaries (brokers) of the
product provider. Inderst and Ottaviani (2009) focus on various
aspects of the agency relationship between the selling firm and
its brokers and on how these aspects affect the suitability of
recommendations to the final consumers. Mullainathan et al.
(2012) present empirical evidence that goes in the same direction
as the predictions of the studies by Inderst and Ottaviani: in
an audit study with undercover clients they find that financial
advisors generally prefer to recommend financial products that
are aligned with their own personal interests (e.g., products with
high commissions).

Anagol et al. (2017) present evidence from an audit study on
insurance advice in India, in which several auditors seek advice
on life insurance products from insurance agents. One of the
key findings of this study is that insurance agents commonly
recommend products that do not cater to the consumers’ needs,
but rather increase commissions. The rate at which insurance
agents recommend suitable products is found to be as low as 5%
in this setting.

For completeness, it is also worth referring to two recent
studies that consider politicians in the role of experts. In Dulleck
et al. (2013) politicians are experts who are better informed
than the electorate about public infrastructure projects, while

4 The terms undertreatment and overtreatment are well defined only in a
vertically differentiated market. In a horizontally differentiated market we speak
of mistreatment when the service provided does not fit to the needs of the
consumer.



4 L. Balafoutas and R. Kerschbamer / Journal of Behavioral and Experimental Finance 26 (2020) 100285

in Dulleck and Wigger (2015) the superior information refers
to budgetary issues and the amount of public spending that
is needed to maximize economic welfare. While these studies
approach the problem from a theoretical perspective and do not
provide empirical evidence, they are novel as they are the first to
cast the relationship between politicians and the electorate into
a credence goods context.

3. Determinants of service provision: Characteristics of con-
sumers and expert sellers

3.1. Consumer information

Given that the defining feature of a credence good is an in-
formational asymmetry between the seller and the buyer, it is
natural to presume that the outcome on such a market is sensitive
to changes in the degree of this asymmetry. It is therefore not
surprising that several theoretical studies have focused on the
relationship between consumer information and fraud by expert
sellers.

Hyndman and Ozerturk (2011) investigate a credence goods
model in which the consumer’s problem is either minor (requir-
ing a cheap treatment) or major (requiring an expensive treat-
ment). Regarding verifiability and liability the authors assume
that the treatment provided is not observable by the consumer
(implying that overtreatment is dominated by overcharging) and
that the expert is liable to solve the customer’s problem (implying
that undertreatment is ruled out). Thus, the focus of the paper is
on the overcharging dimension of fraud. Departing from DK06,
the authors assume that consumers are heterogeneous in two
dimensions, in their valuation for getting the major problem
fixed and in their information regarding the problem they have.
Regarding information they assume that, prior to visiting the
expert, some consumers receive a noisy signal about whether
they have a minor or a major problem. In this framework there
is a cheating equilibrium, in which low-valuation consumers are
never cheated, while high-valuation consumers are cheated with
positive probability. Interestingly, in this equilibrium more in-
formation can be good or bad for a high-valuation consumer,
depending on what the information reveals about the type of
problem she has: Among high-valuation consumers, the most
likely victims of cheating are those who receive a signal indi-
cating that their problem is likely to be major, followed by the
uninformed consumers and finally those who received a good
signal.

The intuition for this result is as follows: The cheating equi-
librium the authors characterize is a mixed strategy equilibrium
very similar to the one discussed in Lemma 6 of DK06. In equilib-
rium the expert does not overcharge a high-valuation consumer
with the minor problem all the time, but only with a strictly
positive probability because a cheap recommendation is always
accepted while an expensive recommendation is only accepted
with some probability. To induce some high-valuation consumers
to accept and others to reject the expensive recommendation,
consumers must be indifferent between accepting and rejecting
the expensive recommendation. Since consumers who have re-
ceived a bad signal are more likely to have the major problem and
therefore more willing to accept the expensive recommendation,
they have to be cheated more frequently to keep them indifferent
between acceptance and rejection.

De Jaegher (2012) investigates a very similar framework, the
main differences to Hyndman and Ozerturk (2011) being that
(i) the expert does not observe the consumer’s information, and
(ii) the treatment provided is verifiable. The former difference
implies that the expert cannot condition his behavior on the
consumer’s information in De Jaegher (2012), while such a de-
pendence is one of the drivers of the results of Hyndman and

Ozerturk (2011). The latter difference means that cheating comes
in the form of overtreatment in De Jaegher (2012), while it
involves overcharging in Hyndman and Ozerturk (2011). For the
case where the expert has strong incentives for overtreatment,
De Jaegher (2012) characterizes a mixed strategy equilibrium
where a consumer with a bad signal is indifferent between ac-
cepting and rejecting the expensive recommendation, whereas
a consumer with the good signal rejects with certainty. In this
equilibrium more information hurts the consumer with the bad
signal, because she is overtreated more often in order to keep her
indifferent (as a more informative bad signal would otherwise tilt
the balance towards acceptance).

The idea that more information is not necessarily beneficial
for consumers in a market for credence goods is also found in
the model of Inderst and Ottaviani (2012a). The authors evaluate
the effects of mandatory disclosure of commissions (aimed at
improving consumers’ information and educating them about
potential conflicts of interest on the side of advisors) and show
that such a policy can have unintended efficiency consequences
by reducing the market share of more cost-efficient firms. The
paper by Loewenstein et al. (2011) also suggests that disclosure
can backfire, by leading to more biased advice and at the same
time reducing the likelihood that such advice is turned down by
consumers.

Turning to empirical work, Schneider et al. (2016) offer evi-
dence from the economic lab on the effects of enhanced consumer
information on cheating behavior by experts. The theoretical
framework for the experiment builds on Hyndman and Ozerturk
(2011) who (as explained above) predict that the most likely
victims of cheating are high-valuation consumers who receive the
signal that the problem is likely to be major. The results in Schnei-
der et al. (2016) are in line with this prediction: Experts in the
lab indeed condition their cheating behavior on the consumer’s
risk of suffering from a serious problem if they can observe her
information. Accordingly, experts and low-risk consumers benefit
from the additional information given to consumers — at the
expense of the more frequently cheated high-risk consumers.

A number of field experiments relate fraud by expert sellers
to consumer information. An example is Balafoutas et al. (2013)
who systematically investigate the impact of varying degrees of
consumer information on expert sellers’ behavior. In the mar-
ket for taxi rides in Athens, Greece, the authors collected 348
observations using research assistants as undercover passengers.
These passengers belonged to one of three ‘information roles’ —
local, nonlocal native, and foreigner, respectively. Passengers in
all three information roles instructed the driver upon entering the
taxi to take them to a particular destination. Passengers in the
roles of locals and non-local natives did this in Greek, whereas
passengers in the role of foreigners spoke in English. Passengers
in the role of non-local natives and of foreigners then asked the
driver whether he knew the destination, adding as an explanation
for asking that they were not familiar with the city. Given that
non-local native and foreign passengers signaled to the driver
that they were unfamiliar with the city, whereas local passengers
did not, and given that theory predicts that there is not much
room for overtreatment of passengers who know the shortest
route to their destination, the former two groups are predicted to
be more prone to be taken on detours than the latter group. Since
an English-speaking passenger is arguably less likely perceived to
be familiar with the details of the Greek taxi tariff system, and
since theory predicts that there is not much room for overcharg-
ing of consumers who can verify whether the correct tariff has
been applied, passengers in the role of foreigners are predicted to
be more prone to overcharging than passengers in the other two
information roles. The main finding in Balafoutas et al. (2013) is
that fraudulent behavior by taxi drivers is indeed responsive to
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passenger information as perceived by the driver: Passengers in
the role of non-local natives and of foreigners were more prone to
overtreatment and were taken on detours of about double length
compared to local passengers. In the charging dimension, the
authors report that creating the impression of being unfamiliar
with the tariff system strongly increases the likelihood of fraud
in the market under consideration, from 6% to 22%.5

Evidence pointing in the same direction is provided by Anagol
et al. (2017) for the life insurance industry. In a series of field
experiments investigating the quality of advice provided by life
insurance agents in India, the authors manipulate in one of their
treatments the agent’s perception about the customer’s level of
sophistication about life insurance policies. The authors find that
consumers who appear to be more sophisticated receive better
advice from insurance sellers.

Kerschbamer et al. (2019) examine in a natural field exper-
iment in the market for computer repairs whether consumers
benefit from using online sources to inform themselves before
purchasing credence goods. In one of the waves of their ex-
periment, secret shoppers utter either no conjecture about the
problem, a correct conjecture, or a false conjecture. Price distri-
butions are indistinguishable in the first two treatments, while
in the third prices double. Since the diagnosis provided by spe-
cialized software on the internet is almost always noisy and
since consumers cannot distinguish between a correct and an
incorrect diagnosis, the authors conclude that if a consumer is not
absolutely certain about the nature of a problem, she is better off
keeping silent.

Finally, in the finance industry, an interesting recent study by
Bucher-Koenen and Koenen (2015) investigates the relationship
between a client’s financial literacy and the quality of finan-
cial advice she receives. The authors provide a simple analytical
framework in which better informed consumers have a more
valuable outside option because they are able to obtain a better
alternative on their own. Taking this into account, the advisor has
an incentive to provide better advice to consumers who appear
to be smarter. This theoretical prediction is then tested empir-
ically using a large dataset which is representative for German
households. The evidence presented by the authors indicates that
individuals who appear to have lower financial literacy (in partic-
ular, subjects without tertiary education and female subjects) do
indeed receive worse financial advice.

3.2. Non-monetary incentives and motivations of expert sellers

A number of papers consider the possibility that at least a
fraction of experts on credence goods markets displays pro-social
preferences.6 Liu (2011) models this situation theoretically and
arrives at the somewhat counter-intuitive conclusion that the
presence of conscientious experts may actually result in more

5 A seemingly related study is Currie et al. (2011) who conduct an audit study
in China in which they send pairs of patients to the same physician and record
whether the physician has recommended use of antibiotics. The study varies the
perceived degree of patient information by having one of the patients reveal
some knowledge about antibiotics, and finds that patients who signal a higher
degree of information are less likely to be prescribed antibiotics. This treatment
variation bears similarities with the treatment variation in Balafoutas et al.
(2013). Note, however, that in this study the variation in patient information
does not involve the primary informational asymmetry in a credence goods
market (i.e., information about the fit between the property of the good and
the characteristic of the consumer) but rather the property of the good per se.
6 In the model of Inderst and Ottaviani (2012a) the advisor cares directly

that the consumer purchases the product that best fits her needs, among
other reasons out of ethical and professional concerns for the consumer’s well-
being. However, the focus of that paper is mainly on the role of competition
between product providers through commissions for advisors and on the effect
of disclosure about the level of commissions.

fraud compared to a situation in which all experts are selfish.
In the model of Liu the consumer’s problem is either minor
or major, the consumer’s valuation for a solved major problem
is larger than the valuation for a solved minor problem, and
there is liability but no verifiability. Under this constellation the
monopolistic expert posts a uniform price equal to the expected
valuation of the consumer, which the latter accepts. The market
outcome then is fully efficient and entails no fraud. Like in earlier
work by Fong (2005), in Liu’s model this solution is infeasible
with only selfish experts in the market because the expected
valuation of the consumer is assumed to be lower than the cost of
the major treatment and because a selfish expert cannot commit
ex ante to treat the consumer at a price below cost. For the case
with only selfish experts, Liu (2011) characterizes a no cheat-
ing equilibrium where the expert posts two prices, one for the
cheap and one for the expensive treatment, and he recommends
the cheap treatment for the minor problem and the expensive
treatment for the major problem. In equilibrium the expert does
not overcharge a consumer with the minor problem, because a
cheap recommendation is always accepted while an expensive
recommendation is only accepted with some probability that is
small enough to make overcharging unprofitable.

The main innovation of Liu (2011) is the introduction of con-
scientious experts in the market. A conscientious expert derives
utility from the material payoff and from repairing the con-
sumer’s problem. If the weight on the repair-utility in the con-
scientious expert’s profit function is large enough, then he is able
to commit to solving the consumer’s problem at a uniform price
below the cost of the expensive repair. With only conscientious
experts in the market, the profit maximizing uniform price is
equal to the expected valuation of the consumer and the equi-
librium is fully efficient just like in the full commitment case
investigated by DK06. With conscientious and selfish experts in
the market, there exist pooling equilibria in which both types of
expert post the same uniform price. The uniform price results in
a positive profit for the conscientious expert when the problem
is minor and in a loss when the problem is major, and since his
aversion against leaving problems unrepaired is strong, he repairs
both problems. By contrast, the selfish expert repairs only the
minor problem but rejects the major one to avoid a loss. Since the
uniform price in the pooling equilibrium is above the valuation of
the consumer for the cheap treatment, the author concludes that
‘[w]hen the selfish expert treats the minor problem, he overcharges
the consumer ’ (p.228). Based on this somewhat unusual definition
of overcharging, the author concludes that the presence of a
conscientious expert may result in more fraudulent behavior by
the selfish expert. Regarding efficiency, there exist parameter
constellations in which the social loss in the (most profitable)
uniform-price equilibrium in the presence of a conscientious
expert is larger than the social loss in the (most profitable) mixed
strategy equilibrium in the absence of conscientious experts. In
this sense the presence of conscientious experts might make
things worse and not better.

In a similar vein, Fong et al. (2014) outline a model in which
the presence of some honest experts decreases the range of
parameter constellations in which the selfish expert serves the
customer efficiently. Important differences between this model
and Liu (2011) are, (i) that there is liability but no verifiability in
Liu (2011) and verifiability but no liability in Fong et al. (2014),
and (ii) that the conscientious expert in Liu (2011) maximizes
a weighted sum of her profit and the customer’s valuation for
a successful intervention, while the honest expert in Fong et al.
(2014) makes honest recommendations regardless of his profit
from doing so. The latter difference implies that the conscientious
expert in Liu (2011) recommends strategically to maximize his
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payoff, while the honest expert in Fong et al. (2014) is a behav-
ioral type who is constrained to make honest recommendations
regardless of the material incentives.

The starting point of Fong et al. (2014) is the observation
that the standard solution to the credence goods problem under
verifiability but no liability – equal mark-up prices that provide
no material incentives for dishonest recommendations – might
not be feasible if the client has the freedom to reject recommen-
dations ex post.7 In this case the expert is constrained to post
price vectors that have the property that the customer has a non-
negative net surplus for each treatment. As a consequence, the
expert faces a trade-off between surplus maximization and rent
extraction and this tradeoff results in over- or undertreatment
for some parameter ranges. The authors show that if the surplus
from solving the major problem is larger (smaller) than that of
solving the minor problem and the major (minor) problem is
sufficiently likely, the highest profit is achieved in an equilibrium
involving full overtreatment (full undertreatment). On the other
hand, when the problem associated with the larger surplus oc-
curs with a smaller probability, the highest profit is achieved by
an equilibrium involving partial mistreatment or an equilibrium
involving honest and efficient treatment.

In this framework, Fong et al. (2014) examine the role of
honest experts and find that the existence of honest experts
increases the parameter range in which the opportunistic expert
recommends dishonestly and treats inefficiently. The intuition
is that in an over- or undertreatment equilibrium the presence
of honest experts increases the customer’s willingness to accept
treatment recommendations which would have been rejected
otherwise. This allows the opportunistic expert to raise his price
and make more profit. Since this profit-increasing effect is only
present in an inefficient but not in the efficient equilibrium,
the range of parameter constellations in which an inefficient
equilibrium prevails becomes larger.

Beck et al. (2013) study the role of guilt aversion for the
provision and charging behavior of expert sellers in theory and
then test some core predictions in a laboratory experiment. In line
with the theory of guilt aversion, which predicts that a decision
maker will suffer a cost if he fails to live up to the perceived ex-
pectations of an interaction partner, the authors find that experts
who have made a non-binding promise to a consumer are indeed
less likely to engage in fraud. Such promises may refer either to
the provision decision, the pricing decision, or both, and they are
found to increase interaction rates by consumers and to reduce
undertreatment and overcharging by experts.

A recent study explicitly geared towards understanding the
role of social preferences on credence goods markets is Ker-
schbamer et al. (2017). This paper starts from the hypothesis
that humans are often motivated by forces beyond material self-
interest and shows theoretically and verifies in lab experiments
that non-trivial ‘distributional preferences’ of sellers (like altru-
ism, inequality aversion, spite, or envy) can explain the reaction
of experimental sellers to changes in the institutional framework
much better than the standard assumption of selfish preferences
(see Section 4.3 for further details). One important difference
between this study and the ones discussed in this section so

7 To see the problem, assume for the moment that there is a monopolistic
expert and a single consumer who is committed to accept the recommendation
ex post if she was willing to undergo a diagnosis ex ante. Under this condition
the expert will post a price pair specifying equal mark-ups for both treatments
and these mark-ups will be such that the client has a negative surplus from one
treatment and a positive surplus from the other, rendering her just indifferent
between visiting the expert and not visiting the expert. This solution is no
longer feasible if the client cannot commit ex ante to accept the treatment ex
post because it induces the client to reject the recommendation if it implies a
negative surplus.

far is that Kerschbamer et al. (2017) consider the possibility
of heterogeneous non-selfish preferences by sellers, while the
other papers assume that all pro-social sellers are of one (con-
scientious, honest, or guilt averse) type. An important insight
from this study is that, instead of choosing doctors, mechanics
or computer specialists exclusively according to their training,
customers on markets for credence goods should worry more
about the attitudes of these experts towards their customers.

In their experimental study on payment schemes for physi-
cians, Hennig-Schmidt et al. (2011) provide evidence indicat-
ing that financial incentives are not the only motivating fac-
tor for physicians, who seem to be driven also by a desire to
serve their patients’ needs and adjust their treatment decisions
in order to increase health benefits. This finding is confirmed
in the lab experiments of Godager and Wiesen (2013) who re-
port that physicians are not solely driven by financial incentives
but exhibit some degree of altruism – albeit with a substantial
degree of heterogeneity between physicians – and of Hennig-
Schmidt and Wiesen (2014) who compare medical and non-
medical students and find significantly more other-regarding be-
havior towards patients in the former sample. Still in the context
of payment schemes for physicians, the experiment by Green
(2014) reports that intrinsic motivation is in fact the primary
motive of physicians and raises a word of caution: retrospective
payment schemes have the potential to deteriorate health out-
comes because they can crowd out the intrinsic motivation of
conscientious physicians.8

4. Determinants of service provision: Institutional and market
characteristics

4.1. Separation of diagnosis and treatment

In many of the theoretical models of credence goods mar-
kets discussed so far (DK06; Hyndman and Ozerturk, 2011; Liu,
2011; De Jaegher, 2012; Fong et al., 2014), the expert seller who
possesses or acquires private information about a consumer’s
problem is also the one who recommends and subsequently pro-
vides a treatment to the consumer.9 In this subsection we discuss
the possibility that, for instance due to legal or institutional con-
straints, the diagnosis and recommendation on the one hand and
the treatment provision on the other hand are provided by two
different agents. Intuitively, this could eliminate the incentives of
experts to provide an inappropriate treatment recommendation,
since they will not reap any financial benefits from selling the
recommended treatment (unless they are able to collude with the
agent who provides it).

Separation was discussed as a possible solution to the cre-
dence goods problem already by Darby and Karni (1973), who
introduced this kind of good to the literature. The idea is that
the incentive to misreport the diagnosis outcome disappears if
the expert cannot profit from the sale of the good. DK06 relate
the efficiency consequences of this solution to the magnitude
of economies of scope between diagnosis and treatment: For
markets where such economies are low (an example is the pre-
scription and sale of drugs) separation is likely to be an efficient
solution to fraud by expert sellers, while in markets where those

8 A large literature in health economics going back to Arrow (1963) adopts
the assumption that physicians are motivated by altruistic concerns (see, for
instance, Chalkley and Malcomson, 1998; Jack, 2005; Liu and Ma, 2013; Makris
and Siciliani, 2013). Given that this strand of the literature does not consider
the physician-patient interaction within the framework of a credence goods
problem, we do not describe it in detail here.
9 A notable exception are the studies by Inderst and Ottaviani (2009,

2012a,b,c), where product providers sell their products to final consumers
through brokers, or advisors.
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economies are large (as for instance, in the car repair market
or in surgery) separation is more likely to simply replace one
inefficiency by another.

While the point that the incentive problem of revealing the
diagnosis outcome can be solved by breaking up the joint provi-
sion of diagnosis and treatment seems rather obvious, a recent
paper by Bester and Dahm (2018) makes the more intriguing
point that separation might help to obtain the first-best outcome
even in a more complicated world where diagnosis requires effort
and where neither the diagnosis effort nor the diagnosis outcome
are observable. In their model the consumer has again one of
two problems – minor or major – and the expert can again
provide one of two treatments — cheap or expensive. Departing
from much of the earlier literature, the authors assume that the
expert has to invest in diagnosis to obtain a noisy signal about
whether the cheap treatment is sufficient or not. Performing the
diagnosis is costly for the expert and the diagnosis effort is not
observable for the consumer. There is verifiability, but only the
consumer observes success or failure of the cheap treatment.
Payments can therefore depend on the treatment provided and,
for the case where the cheap treatment has been provided, also
on the consumer’s report on treatment success. The authors focus
on contracts that specify one payment (or price) for the expen-
sive treatment, one for the cheap treatment when the consumer
reports success, and one for the cheap treatment when the con-
sumer reports failure. If the consumer reports failure of the cheap
treatment then the expert is obliged to provide the expensive
treatment for free in the next period. An optimal contract has to
address three problems in this model: (i) a subjective evaluation
problem on the consumer side: the consumer should have no
incentive to misreport success of the cheap treatment as failure
or vice versa; (ii) a moral hazard problem on the expert side: for
parameter constellations where efficient service requires diagno-
sis, the contract should induce the expert to perform the costly
diagnosis; (iii) a truthful reporting problem on the expert side:
the contract should not provide incentives for the expert to rec-
ommend the cheap treatment when the private signal indicates
that the expensive treatment is required, and vice versa.

The authors show that the first-best solution can always be
obtained in this framework if the discount factor is one and that
lowering the discount factor reduces the range of parameter com-
binations for which the first-best can be obtained.10 Specifically,
the first-best is still implementable for parameter constellations
where it dictates provision of the low- or the high-cost service
without diagnosis, but it is infeasible for constellations where the
first-best entails a costly diagnosis. The problem here is that with
a discount factor strictly smaller than one, part of the resource
costs of failure are borne by the consumer: Instead of getting her
problem solved immediately, she must wait one period, resulting
in a utility loss. In this case, any misbehavior by the expert poten-
tially imposes a negative externality on the consumer. Taking this
inefficiency result as the starting point, Bester and Dahm (2018)
show that the first-best can always be obtained if diagnosis and
treatment can be separated by contracting with two different

10 The intuition for the first-best result is as follows: Without discounting, the
consumer does not care whether her problem is solved in period 1 or period
2. Thus, a truthfully reported failure of the cheap treatment in period 1 causes
real resource costs only for the expert who is obliged to solve the problem
in period 2. This means that a fixed price contract (one where the payment
from the consumer to the expert is independent of the treatment provided and
independent of the customer’s report) solves all the problems: The consumer
has no incentive for misreporting (because the payment does not depend on
the report and because receiving the expensive treatment in period 2 provides
no additional utility if the cheap treatment provided in period 1 was sufficient)
and the expert cannot profit from refraining from diagnosis or from untruthful
reporting either (because he is essentially the residual claimant and as such fully
liable for any misbehavior).

experts — a diagnosis expert and a provision expert. The intuition
is that only the diagnosis expert needs to be incentivized, so
the provision expert can be taken as the third party that allows
breaking the budget constraint. Specifically, the payments from
the consumer to the two experts can be structured in such a
way that (i) the sum of the payments to the two experts for the
cheap treatment is independent of the report of the consumer,
and (ii) the payment the diagnosis expert receives for the cheap
treatment is lower if the consumer reports failure than for the
case where she reports success. This is achieved by making the
payment to the provision expert for the cheap treatment higher
for the case where the consumer reports failure and lower for the
case where she reports success.

Besides the literature discussing explicitly the role of separa-
tion between recommendation and treatment as a solution to the
credence goods problem, there is a more applied literature in the
healthcare context that takes separation as given and studies the
role of different payment schemes for the expert for his behavior.
Broadly speaking, one defining feature of payment schemes for
physicians is whether the payment includes a variable compo-
nent (as opposed to a fixed wage) and, if so, how this variable
component is determined. For instance, one has to differentiate
between fee-for-service systems (the payment that a physician
receives per patient depends on the treatment that the patient
receives) and capitation systems (the physician receives a fixed,
pre-determined fee per patient treated).

Hennig-Schmidt et al. (2011) conduct a lab experiment study-
ing the influence of fee-for-service versus capitation systems on
the supply of (verifiable) healthcare services and health benefits
received by patients. The participants in the experiment are med-
ical students who are asked to choose a treatment quantity for a
patient — that is, the experiment is framed as a medical decision.
Consistent with physicians’ financial incentives, the supply of
medical services is higher under fee-for-service than under cap-
itation. In general, patients tend to be subject to overtreatment
under fee-for-service and to undertreatment under capitation.
Brosig-Koch et al. (2016) confirm the overtreatment result of
Hennig-Schmidt et al. (2011) by showing that physicians, medical
students, and non-medical students provide significantly more
medical services under fee-for-service than under capitation.

Green (2014) compares the provision behavior of physicians
and the health benefits of patients in a framed real-effort lab
experiment under several prominent physician payment struc-
tures including fee-for-service, capitation, salary, and pay-for-
performance. Under the latter the payment to the expert seller
is in part contingent on some pre-determined quality measure
such that improved health outcomes for patients lead to higher
payments for physicians. Pay-for-performance is combined with
a capitation as well as with a fee-for-service scheme. The author
finds that fee-for-service dramatically increases overtreatment
rates compared to fixed payments and capitation, and this result
holds even when fee-for-service is accompanied by a perfor-
mance target. This is hardly surprising given that overtreatment
does not lead to worse health outcomes for a patient; it only
reduces the patient’s income to the benefit of the physician.

Overall, a consistent pattern in this strand of the literature
is that fee-for-service payment schemes lead to substantially
higher rates of overtreatment compared to capitation and to fixed
salaries. On the other hand, capitation and fixed salaries also
cause an efficiency loss due to higher rates of undertreatment
(Hennig-Schmidt et al., 2011). So the tradeoff involved in the
comparison between those payment schemes are the same as
those found in the comparison of integration vs. separation. This
insight is also confirmed in a recent lab experiment by Greiner
et al. (2017), which is framed as a patient-physician interaction.
The authors compare outcomes between a baseline treatment,



8 L. Balafoutas and R. Kerschbamer / Journal of Behavioral and Experimental Finance 26 (2020) 100285

in which the subject in the role of physician makes a treatment
recommendation and receives the price for this treatment, and a
treatment with separation where one physician provides a diag-
nosis and treatment recommendation, while a different physician
provides the treatment. Separation of diagnosis and treatment
leads to a reduction in prices and in overtreatment rates (by 26%),
but on the other hand it also increases undertreatment rates by
19%. As a result of the latter effect, separation is associated with
only modest and insignificant efficiency gains of 5%.

4.2. The role of insurance

Insurance coverage for consumers is likely to have a profound
effect on service provision in markets for credence goods, since
it directly affects the consumer’s residual costs of treatment and,
thereby, it can indirectly also affect the expert seller’s incentives.

Sülzle and Wambach (2005) investigate the relationship be-
tween the co-insurance rate (i.e., the share of the costs borne
by the consumer) and the level of fraud in the market theoret-
ically and arrive at the somewhat counter-intuitive conclusion
that a higher co-insurance rate may be associated with either a
higher or a lower level of fraud. In their model the consumer’s
problem is either minor (requiring a cheap treatment) or ma-
jor (requiring an expensive treatment. The authors assume that
the treatment provided is not observable by consumers (imply-
ing that overtreatment is dominated by overcharging), and that
the expert is liable to solve the customer’s problem (implying
that undertreatment is ruled out). Thus, the focus of this study
is the overcharging dimension of fraud. Prices are exogenously
given with the price of the major treatment exceeding the price
of the minor one. As a consequence, experts have indeed ma-
terial incentives to overcharge their customers. Customers can
either accept a given recommendation or obtain a second opinion
from another expert. The benchmark model without insurance
arrangements has three equilibria. One equilibrium is in pure
strategies. In this equilibrium no customer searches for a second
opinion and all experts are completely dishonest (recommending
a major treatment to all customers who need only the minor one).
In this (‘full-fraud’) equilibrium customers accept the expensive
recommendation for sure because they know that all other ex-
perts are dishonest, too, and experts are fully dishonest, because
they know that the expensive recommendation is accepted for
sure. The other two equilibria are in mixed strategies. In those
equilibria the extent of overcharging is just sufficient to induce
some customers to seek second opinions, and customers seek
second opinions sufficiently vigorously to prevent experts from
overcharging all the time. In one of the two mixed strategy
equilibria (the ‘low-fraud’ equilibrium) the market level of fraud
is relatively low and few customers seek second opinions. In the
second mixed strategy equilibrium (the ‘high-fraud’ equilibrium),
the market level of fraud is relatively high and many customers
seek second opinions. In the low-fraud equilibrium customers on
their first visit do not reject expensive recommendations all the
time (but only with positive probability), because the current di-
agnosis is likely to be correct, while in the high-fraud equilibrium
first-time-customers do not reject expensive recommendations
all the time because the next expert is likely to overcharge too.

Sülzle and Wambach (2005) show that the impact of intro-
ducing coinsurance depends on the equilibrium that is played in
the no-insurance benchmark. When the starting point is the full-
fraud equilibrium, then introducing coinsurance has no impact
on the performance of the market. When the starting point is
the low-fraud equilibrium, then introducing coinsurance leads to
less fraud in the market and a lower probability of customers
searching for a second opinion, and when the starting point is the
high-fraud equilibrium, then coinsurance leads to more fraud and

more search. The intuition is that an increase in the coinsurance
rate increases ceteris paribus the customer’s incentive to reject an
expensive recommendation, as she has to pay a larger fraction of
the bill. So, in the low-fraud equilibrium experts have to become
even more honest to keep customers indifferent between accep-
tance and rejection, while in the high-fraud equilibrium they have
to become even less honest to keep the customer indifferent.

Some recent work has provided experimental evidence on the
role of insurance in credence goods markets. Huck et al. (2016b)
were the first to examine this topic experimentally. They conduct
a lab experiment framed as a physician-patient interaction and
model insurance as an experimental condition in which the costs
of treatment by the physician are borne by all patients in a
session collectively and not only by the affected patient. They find
that insurance leads to more overtreatment because physicians
anticipate that patients are less concerned about the costs of their
treatment. Balafoutas et al. (2020) set up a theoretical model to
investigate the effects of diagnostic uncertainty and insurance
coverage for service provision in credence goods markets, and
then test the model’s predictions in lab experiments.11 With
respect to insurance, the authors find that it affects efficiency
through a number of channels. On the one hand, and in line
with the model’s predictions, insurance coverage increases mis-
treatment rates and lowers investments in diagnostic precision
by expert sellers. On the other hand, insurance increases market
entry rates by consumers since they do not need to care for
the costs. Overall, this latter effect is not sufficient to revert the
negative relationship between insurance and efficiency resulting
from the less consumer-friendly market behavior of the expert
seller.

Turning to field evidence, the audit study of Lu (2014) in China
shows that insurance leads to higher patient expenditure: those
patients who are insured and signal that they plan to buy the
prescribed drugs for diabetes or hypertension from the doctor’s
hospital also receive prescriptions for more expensive drugs, on
average. A more recent paper by Balafoutas et al. (2017) builds
on the experimental design by Balafoutas et al. (2013) and shows
that fraud by taxi drivers in a natural field experiment in Athens
becomes more likely and more extensive when the driver knows
that the passenger’s expenses are covered by his or her employer.
Fraud takes the form of overcharging, which is far more likely
(37% versus 20%) to occur when passengers indicate that they
will be reimbursed for the costs of the ride. The authors attribute
the cost increase for the client to ‘second-degree moral hazard’:
if the service provider (in that case the driver) expects that the
customer is not concerned about minimizing costs because a third
party (in that case the employer, in other cases an insurance com-
pany) bears it, he may be more inclined to suggest or prescribe a
more expensive service.

Kerschbamer et al. (2016) document a similar effect as Bal-
afoutas et al. (2017) in a natural field experiment in the market
for computer repairs. In a control treatment, the average repair
price is about e70, whereas the repair bill increases by more than
80% when the service provider is informed that insurance would
reimburse the bill. The experimental design in Kerschbamer et al.
(2016) allows decomposing the sources of this impressive dif-
ference, showing that it is mainly due to the overprovision of
parts and overcharging of working time. A survey among repair
shops shows that the higher bills are mainly ascribed to insured
customers being less likely to be concerned about minimizing
costs because a third party (the insurer) pays the bill

Summing up the existing evidence, the findings from Huck
et al. (2016b), Kerschbamer et al. (2016), Balafoutas et al. (2020)

11 The model is described in Section 5.
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indicate that a comprehensive examination of the role of insur-
ance in markets for credence goods should consider not only
the demand side (behavior of customers) but also the supply
side (behavior and fraud by expert sellers) on such markets.
On the supply side, insurance coverage seems to have a pro-
nounced fraud-enhancing effect, mainly through an increase in
the overtreatment and the overcharging rate. On the demand
side, insured consumers are more willing to accept. Therefore the
overall effect of insurance on efficiency is less than obvious —
depending on the circumstances it might well be positive (see
Table 2 in Huck et al., 2016b, for instance).

4.3. Liability and verifiability

Liability is defined as ‘the necessity for a seller to provide a good
of sufficient quality to meet the consumer’s needs’ and verifiability
as ‘the necessity for a seller to charge for the quality provided’
(DK06). The former of these two conditions precludes undertreat-
ment, while the latter precludes overcharging. As discussed in the
introduction, in the model of DK06 liability and verifiability both
yield efficient outcomes (independently of whether they come
in isolation or are both present) provided some further condi-
tions are satisfied. One of these conditions is the commitment
assumption. This assumption has two parts. First, commitment
on the expert side and secondly, commitment on the buyer side.
Commitment on the expert side means that the expert seller has
the power to pre-commit ex ante that he will provide a treatment
ex post (even if the price he has posted for the treatment does not
cover the cost); and commitment on the buyer side means that
once a recommendation is made, the customer is committed to
undergo a treatment (even if the price she has to pay is large than
her valuation). If the commitment assumption is violated, then
inefficiencies and fraud might arise in the market equilibrium
even when liability or verifiability is in place. We have already
discussed the inefficiencies that may arise if commitment on the
buyer side is violated in the verifiability but no liability case
(see the discussion of Fong et al., 2014 in 3.2). As we have seen
there, the equilibrium is particularly inefficient in those cases
where the problem associated with the greater surplus occurs
with a larger probability: When the surplus of solving the major
problem is larger than the surplus of solving the minor problem
and the major problem is sufficiently likely, the most profitable
equilibrium involves full overtreatment; in the opposite case,
where the minor problem is associated with the larger surplus
and is very frequent, the most profitable equilibrium involves full
undertreatment. In all other cases, the problems are either less
severe or the equilibrium involves honest recommendations and
efficient treatment.

Fong et al. (2014) compare these equilibrium outcomes (for
the verifiability but no liability case) to those resulting from the
same model when verifiability is replaced by liability. For the
no-commitment case, the market with liability has previously
been analyzed by Fong (2005) and yields the following outcomes:
If the expected benefit from successfully solving the customer’s
problem is larger than the cost of the expensive treatment, then
the market is fully efficient: In this case the expert can ex-
tract the entire expected surplus from solving the problem by
posting a uniform price equal to the expected surplus.12 This
is no longer feasible if the expected benefit from successfully
solving the customer’s problem is smaller than the cost of the
expensive treatment. The market equilibrium in this case is one

12 With a uniform price there is no overcharging and, since the customer
receives no information from the expert about the nature of the problem, she
accepts the treatment with probability one because the expert is liable and the
price is not higher than the expected benefit from treatment.

in mixed strategies, in which the expert posts two prices and
recommends honestly because the minor recommendation is al-
ways accepted while the major recommendation is sometimes
rejected.13 In this equilibrium, inefficiencies arise because the
customer has to reject expensive recommendations sufficiently
often to remove the expert’s incentives for overcharging. Fong
et al. (2014) compare the inefficiencies across the two environ-
ments for different parameter constellations. Their main finding
is that under the liability assumption the market outcome is more
efficient than under the verifiability assumption when the prob-
lem associated with the greater surplus is sufficiently more likely,
while the opposite relationship might hold for other parameter
constellations.

In a large-scale lab experiment which has since become
paradigmatic for the study of credence goods markets in the
economic laboratory, Dulleck et al. (2011) investigate how infor-
mational and institutional restrictions (like liability or verifiabil-
ity) and market conditions (like competition and the possibility
to build up a reputation) affect behavior on a credence goods
market. In the experimental market studied by Dulleck et al.
(2011), sellers and buyers interact over 16 rounds in a typical
credence goods market where the seller has superior information
about the kind of problem faced by the consumer, and hence
about the kind of solution that best fits this problem. Consumers
decide whether to trade on the market (and once they enter the
market, they must accept the seller’s recommended treatment
following the commitment assumption), while sellers decide on
which treatment to provide and on which treatment to put on
the bill for each consumer they serve on the market.

The authors find that liability has a crucial, but verifiability
at best a minor effect. Indeed, while the relative frequencies of
market interaction, undertreatment and overtreatment do not
differ significantly between the baseline treatment without veri-
fiability and liability and the verifiability treatment, the market
performs significantly better under liability. Also, the observed
aggregate performance in the two treatments without liability is
better in terms of efficiency than the standard prediction for a
market without verifiability and liability, but considerably worse
than the prediction for a market with verifiability. The findings
in Dulleck et al. (2011) raise at least three questions: Why is the
performance of credence goods markets so poor in the presence
of verifiability where theory predicts full efficiency? Why does
the market without verifiability and liability perform so much
better than predicted? And why are the results for the market
with liability well in line with the theoretical prediction?

Those questions are addressed in Kerschbamer et al. (2017). In
the theory part of the article, the authors argue that heterogeneity
in the social preferences of credence goods sellers can provide an
answer to all of those questions. Key to their argument are the fol-
lowing observations: First, the standard solution to the credence
goods problem for markets with verifiability but without liability
– equal-mark-up prices – is robust to the presence of sellers
with pro-social other-regarding preferences, but non-robust to
the presence of sellers with anti-social other-regarding concerns.
Second, for the prediction for markets without verifiability and
liability the opposite is true: It is robust to the presence of sellers
with anti-social other-regarding preferences, but non-robust to
the presence of sellers with pro-social other-regarding concerns.
Third, liability is a robust institution — it performs as predicted
independently of whether the seller is selfish or motivated by
pro- or anti-social preferences.

A key ingredient in this explanation is heterogeneity in social
preferences in the (experimental) seller population. To provide

13 The mixed strategy equilibrium is very similar to the one characterized by
Sülzle and Wambach (2005) and discussed in Section 4.2.
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support for heterogeneity, the authors design a test that allows
for a clean discrimination between different preference types,
based on the provision behavior in an experimental market for
credence goods. The results obtained in an implementation of
the test indicate that less than a quarter of the experimental
sellers behave in accordance with the standard assumption on
preferences. The rest behave either in line with other forms of
selfish or in accordance with different variants of non-selfish
social preferences. Taken together, these results provide strong
support for heterogeneity in social preferences and therewith for
the proposed explanation for the failure of verifiability to increase
efficiency.

An alternative explanation for the failure of verifiability to
yield efficiency is provided by Hilger (2016). In Hilger’s model the
consumer’s problem is again either minor or major, the treatment
provided is observable by consumers and the expert is not liable
to solve the customer’s problem. So far the model is identical to
the one in DK06. The key innovation in Hilger (2016) is the as-
sumption that consumers do not observe experts’ cost functions.
Specifically, there are two types of experts, minor specialists who
have a comparative advance in solving the minor problem and
major specialists who have an advantage in solving the major
problem. Consumers know the relative frequency of the two
types but cannot distinguish them. Hilger shows that under this
assumption there exists no pure strategy equilibrium involving
full honesty. The intuition is as follows. Since the two types of
experts have different cost structures and since efficient provision
requires equal mark-ups, full honesty requires separation (that
is, in a fully honest equilibrium the two types of expert must
post different price vectors, each implying equal mark-ups for the
respective cost structure). But under separation it is necessarily
the case that one of the two types of expert has an incentive to
mimic the other type. That type then either has an incentive to
always recommend the minor or to always recommend the major
treatment.

Summing up this subsection, it seems fair to say that, although
verifiability and liability both yield full efficiency under the spe-
cific assumptions of DK06, liability outperforms verifiability in
terms of robustness — in the sense that it increases efficiency
under a broader set of alternative assumptions. It should be
added, though, that there are many limits to the implementa-
tion of liability rules in practice. This is especially true in the
medical realm. As discussed by DK06, for many diseases there
is no sufficient treatment, while with others success is in part
random. Thus, a failing treatment is no perfect signal of under-
treatment. Also, liability requires that the success of a service is
not only observable by the patient but also verifiable. This is often
unrealistic, especially in the medical realm. Strict liability rules
have their limits also outside the medical sector. For example, a
car might work when it is taken up from the mechanic, but it
might show the same symptoms after a few weeks. To prevent
undertreatment in such a case, liability would have to cover a
longer time period. But during the longer period the car might
break down for other reasons. Also, strict liability rules that cover
a longer time period might invite moral hazard on the consumer
side. For all those reasons, liability might work better in theory
than in practice.

4.4. Competition between sellers

Competition between sellers, either in the form of price com-
petition or competition for buyers through the provision behav-
ior, appears as a promising feature of the institutional setup
that could restrain fraud by expert sellers and lead to higher
efficiency. Inderst and Ottaviani (2012c) build competition into
their model of financial advice as a credence good, in which in-
formed financial advisors interact with consumers who are either

naïve (anticipating that advisors offer unbiased advice) or wary
(anticipating that advisors are driven by a desire to maximize
commissions). They show that, when two advisors compete for
consumers, consumer surplus and efficiency increase. This is the
case both when consumers are wary and when they are naïve.

In the experiment of Dulleck et al. (2011), competition be-
tween sellers is found to have an impact on efficiency when
combined with liability but not if liability is absent. Competition
in this experiment is operationalized as an option for consumers
to choose among several sellers, as opposed to exogenous bi-
lateral consumer–seller matches. The experimental results are
largely in line with the theoretical predictions, which can be
summarized as stating that introducing competition increases the
frequency of trade (compared to the baseline) and leads to lower
prices, but it does not guard consumers against undertreatment.
Indeed, in the experiment, the frequency of trade increases sub-
stantially as a result of adding competition. This is true in all four
liability — verifiability constellations. Moreover, prices drop when
sellers compete for buyers, but undertreatment does not decrease
(and it even goes up from 53% to 73% when neither liability nor
verifiability are in place). Hence, overall, competition drives down
prices and increases trade. However, it does not lead to higher
efficiency as long as liability is violated, because sellers frequently
provide an insufficient service in this case.

In a recent study using field data from undercover car repair
shop visits carried out by the German Automobile Association
(ADAC), Rasch and Waibel (2018) examine the effect of competi-
tion between sellers on fraud. Competition is operationalized as
market concentration, i.e., the number of car repair shops within
10 kilometers of a shop. The authors report that a high degree
of competition is associated with a significantly lower likelihood
of fraud.14 This finding is in line with the findings of Huck et al.
(2012, 2016a). These studies use lab experiments to investigate
the impact of competition in markets for experience goods (as
compared to credence goods) and find that the possibility to
choose between sellers reduces the occurrence of fraud.15

Mimra et al. (2016a) combine elements from Dulleck et al.
(2011) and Huck et al. (2012, 2016a) in their investigation into
how the intensity of price competition and the level of consumer
information influence market efficiency when experts can build
up reputation. With respect to competition, a rather surprising
result emerges: the authors find that the level of fraud in the
form of undertreatment and overcharging is higher under price
competition than under fixed prices: In the early periods (in
which reputational concerns may play a role), customers return
significantly less often to experts who have undertreated them
under fixed prices than under price competition. Thus, for given
prices punishment is higher in the fixed price condition. Fur-
thermore, under price competition prices are on average lower
than in the fixed price condition and this price pressure under-
mines reputation-building further because the benefits of a good
reputation are lower when the prices are lower.

Based on all of the above, we sum up this subsection by
saying that the impact of competition on fraud in credence goods
markets is at best ambiguous.

14 A similar measure of competition as in Rasch and Waibel (2018) is used in
Gottschalk et al. (2020), but the results are different: Gottschalk et al. (2020)
report that dentist density (the number of dentists within a 500 meters radius)
does not affect overtreatment in their experiment.
15 It should be noted here that experience goods differ from credence goods
in several important dimensions. For example, (1) while the valuation of a
consumer is strictly increasing in quality with experience goods, it is constant
whenever the quality is sufficient with credence goods; (2) for given prices a
consumer can tell exactly which quality he prefers in the case of experience
goods, but he does not know it with credence goods; (3) whereas the quality
of the good is unobservable ex ante but perfectly observable ex post with
experience goods, it may be observable either ex ante, or ex post, or neither
ex ante nor ex post with credence goods.
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4.5. Reputation

The possibility that fraud by expert sellers may be restrained
if they are concerned about their reputation has been discussed
frequently in the literature. For instance, the seminal work by
Kreps and Wilson (1982) suggests that reputational concerns by
expert sellers might lead to more consumer-friendly behavior
on markets for credence goods. Their idea is that an expert
seller who knows that his performance is observed by potential
future customers might refrain from exercising fraud because it
is observable in the long run. Indeed, it is quite intuitive to think
that revealing information about the past behavior of experts can
discourage them from defrauding their consumers in order to
secure future interactions with these – and other – consumers. A
theoretical study along these lines is Frankel and Schwarz (2014)
who show that sometimes – although not always – experts whose
past actions are publicly observable will be led to choose the
appropriate treatment for the consumer.

In their large-scale lab experiment on the influence of institu-
tional and market conditions on the extend of fraud in credence
goods markets, Dulleck et al. (2011) also have a (private-history)
treatment, in which they allow consumers to keep track of their
own past experience with a particular seller. This creates the pos-
sibility for reputation building on the part of expert sellers. From
the theoretical model underlying their experiments, Dulleck et al.
(2011) derive the prediction that the possibility for reputation
building does not affect market outcomes (interaction decisions
by consumers and provision and charging decisions by sellers)
unless competition between experts is also part of the setting.
If consumers can reward honest experts by selecting them as
interaction partners, then the possibility for reputation building
is predicted to increase efficient trade. The authors report that
adding the possibility for reputation building indeed increases ef-
ficiency thanks to a higher volume of trade, but only when neither
liability nor verifiability are in place. Moreover, under the same
conditions, reputation reduces the frequency of overcharging.

In a related lab experiment based on the design of Dulleck
et al. (2011), Mimra et al. (2016a) find that public information
about the past behavior of expert sellers does not necessarily
reduce the level of fraud. Similarly, Huck et al. (2016a) show that
replacing private by public histories has only a minor effect in an
experimental market for experience goods.

Turning to experimental evidence from the field, Schneider
(2012) investigates in his pioneering study the impact of reputa-
tional concerns on market performance. Reputation in Schneider
(2012) is operationalized through the undercover consumer send-
ing a signal to the car mechanic that future interaction is likely
(by mentioning that the consumer is new in town and looking for
a reliable garage, as opposed to mentioning that she is leaving
town). Based on data from undercover garage visits the author
finds that overtreatment and undertreatment in the car repair
sector are pervasive but he finds no evidence indicating that
reputation considerations affect mechanics’ provision or charging
behavior. The only evidence the author finds for the impact of
reputational concerns is a change in the average diagnosis fee
— which is approximately 37% lower when reputation matters.
A plausible interpretation put forward by the author is that car
mechanics choose to respond to reputation concerns along the
fee dimension rather than along the provision dimension, because
the latter is more easily and directly observable by customers.

In addition to the above studies that attempt to answer the
question of whether reputation and the prospect of future in-
teraction can have a fraud-reducing effect on credence goods
markets, part of the literature considers the possibility that repu-
tational concerns might also lead to less and not only to more
consumer-friendly behavior (see Ely and Välimäki, 2003; Ely

et al., 2008 for formal models).16 Grosskopf and Sarin (2010)
explicitly test for the presence of ‘good’ as well as ‘bad’ reputation
in a series of lab experiments. They employ a clever design
with two types of players interacting with each other: long-run
players represent sellers whose past actions may be observable
depending on the treatment, while short-run players represent
consumers who live only for one period. Experts belong to one
of two types, either ‘friendly’ or ‘unfriendly’. The main finding
in Grosskopf and Sarin (2010) is that the positive effects of
reputation on market efficiency are generally not as strong as
predicted by theory, while they find hardly any evidence of a
negative effect.

Taken together, the studies discussed in this subsection fail to
find a significant or particularly systematic impact of reputation
and information revelation on fraud in credence goods markets.

4.6. Second opinions

The idea behind promoting the search for multiple opinions
as a potential remedy to the credence goods problem resembles
to some extent the discussion of the potentially fraud-reducing
effects of competition between experts and separation of di-
agnosis and treatment. The intuition is straightforward: If the
expert seller who performs the diagnosis is not a monopolist and
consumers have the possibility of seeking more (or better) advice
from another expert, then – depending on the level of search
costs – the pure threat of second opinions in the market might
be a valid instrument to reduce fraud. A relevant recent example
is legislation in Germany, which since 2016 allows patients to
receive a costless second opinion for certain surgical procedures
that have been shown to be particularly prone to abusive practice
by physicians, such as spinal column operations.17 In Switzerland,
some insurance companies even offer discounts of 10 to 15 per-
cent to customers who commit to seek a second opinion before
they undergo certain types of surgery.18

The pioneering theoretical work studying the role of gathering
multiple opinions in mitigating fraud in markets for credence
goods is Pesendorfer and Wolinsky (2003). The problem on which
the authors focus is not mistreatment or overcharging (as in much
of the literature discussed thus far) but rather moral hazard in the
provision of diagnosis effort. Specifically, the authors consider a
market in which the expert must exert costly effort to identify the
service that meets the consumer’s need, the expert’s diagnostic
effort is unobservable and the final success of the service is
not contractible. The set of possible services is modeled as a
continuum to ensure that an unguided guess will not yield the
appropriate service with positive probability. All types of the
service are equally costly and all have the same price so that
experts have no incentive to misrepresent the correct diagnosis in
case they know it. Experts are sampled sequentially from a large
population and sampling an expert is costly for the consumer.
A sampled expert offers the consumer a contract consisting of a
price for the diagnosis and a price for the service. Upon observing
the contract, the consumer decides whether to receive a diagnosis
from the expert or to continue sampling. Once the consumer
agrees to be diagnosed, the expert decides whether to incur the
cost of effort and then provides a recommendation. After learning
the recommendation – but without knowing whether the expert

16 Consider, for instance, a car mechanic who – by chance – had to replace the
engine in the previous two repairs. If for the next car the appropriate repair is
again replacing the engine, the mechanic might refrain from the appropriate
repair in order to avoid getting the reputation as a mechanic who always
replaces the engine.
17 See https://dejure.org/gesetze/SGB_V/27b.html.
18 See https://www.comparis.ch/krankenkassen/info/glossar/zweitmeinung-
second-opinion.aspx.

https://dejure.org/gesetze/SGB_V/27b.html
https://www.comparis.ch/krankenkassen/info/glossar/zweitmeinung-second-opinion.aspx
https://www.comparis.ch/krankenkassen/info/glossar/zweitmeinung-second-opinion.aspx


12 L. Balafoutas and R. Kerschbamer / Journal of Behavioral and Experimental Finance 26 (2020) 100285

has exerted effort – the consumer either buys the service or
continues her search.

The authors show that equilibria with positive diagnosis effort
necessarily involve mixed strategies. The reason is that if all
experts invest in accurate diagnosis, then the consumer has no
incentive to incur the cost of acquiring a second opinion. But if
the consumer never acquires a second opinion, experts have no
incentive to invest in diagnosis. Specifically, the authors show
that if prices are exogenously given (and the search cost and
the effort cost are not too large) then the model exhibits one
pure strategy equilibrium and two mixed strategy equilibria —
similar to the model by Sülzle and Wambach (2005) discussed in
4.2: The pure strategy equilibrium is a ‘full fraud’ equilibrium in
which experts do not invest in diagnosis and the consumer quits
immediately. The mixed strategy equilibria are ‘partial fraud’
equilibria (one with a higher level of fraud than the other) in
which the experts choose high diagnostic effort with positive
probability, since high diagnosis effort ensures that the consumer
will accept the recommendation with positive probability, while
with low effort the consumer rejects for sure. This latter property
is due to the fact that the consumer searches for two matching
recommendations, and with infinitely many possible services the
recommendations of two experts can only match if both experts
have exerted effort.

Agarwal et al. (2019) test (in a simplified framework) some
of the core predictions of the Pesendorfer and Wolinsky (2003)
model in lab experiments. They show that – compared to a
baseline market with no institutions for information acquisition
prior to trade – introducing the possibility to search for a second
opinion significantly increases the likelihood of trade, the prob-
ability of correct treatment and market efficiency. The authors
also examine the effect of a change in the search cost of the
consumer on market efficiency. Consistent with theoretical pre-
dictions, lowering the search cost yields a significantly positive
effect on market efficiency.

A closely related experimental test of the role of second opin-
ions and how these interact with the search costs for consumers
is conducted by Mimra et al. (2016b). However, while the exper-
iments in Agarwal et al. (2019) are based on the Pesendorfer and
Wolinsky (2003) model, the experiments in Mimra et al. (2016b)
are based on the Sülzle and Wambach (2005) model. Remember
that a core assumption in Sülzle and Wambach (2005) is that
the service provided is not observable by consumers and that
the expert is liable to solve the customer’s problem. Thus, this
model’s focus is on overcharging. Mimra et al. (2016b) change
this assumption by looking at markets where there is liability
and verifiability and where prices are exogenously fixed such that
selling the major treatment is more profitable than selling the
minor one. Thus, their focus is on the overtreatment dimension of
fraud. The rest is exactly as in Sülzle and Wambach (2005): Again
there are three equilibria, one ‘full fraud’ equilibrium in pure
strategies and two ‘partial fraud’ equilibria in mixed strategies.

The authors find that introducing the possibility of searching
for a second opinion significantly reduces the level of overtreat-
ment (compared to a baseline where this option is absent). Mar-
ket efficiency increases significantly with the introduction of
second opinions when search costs are low, but not when search
costs are high. The latter effect is due to the fact that there
are two opposing effects on market efficiency: The reduction in
overtreatment (which increases efficiency through the reduction
in treatment costs) must be weighed against the search costs
incurred by consumers whenever they elicit a second opinion.19

19 In a different context, Dulleck and Wigger (2015) show in their model of
the political market that politicians as experts may be restricted in the abuse
of their informational advantage over the electorate through the presence of
political opposition. Hence, in this model the opposition in effect plays the role
of an expert who can provide a second opinion regarding the true state of the
economy, leading to higher welfare for voters.

In their field experiment on the Indian market for life insur-
ance discussed earlier, Anagol et al. (2017) also run a treatment
in which the confederates stated to the life insurance agent
that they have previously received advice from another agent
who recommended a particular type of insurance. The authors
find that, overall, mentioning that one has received advice from
another agent does not affect the quality of advice by agents
in the experiment. However, when this second opinion was a
poor recommendation, there is an increase in the quality of
advice. Hence, there is some evidence indicating that mentioning
a second advisor improves the quality of advice one gets on the
market. Nevertheless, it not clear whether this positive effect is
due to competition between advisors (meaning that some advi-
sors de-bias consumers as a way of demonstrating their superior
competence compared to their competitors), or simply due to
advisors trying a different recommendation than the one that
their customer has already rejected from another agent.

In their field study on dental care, Gottschalk et al. (2020)
have a treatment variation that allows them to examine how (the
threat of) second opinions affects fraud by professional dentists.
In one condition, the patient indicates to the dentist that he
has uploaded his dental X-ray to an internet platform where
dentists offer free advice, and that he is awaiting a response.
Hence, the patient in this condition signals that he is likely to
receive a second opinion from another expert in the near future.
The authors find no treatment difference in this respect, with
overtreatment rates decreasing only slightly and insignificantly,
from 29% to 27% in the second opinion condition.

That second opinions may – at least in some contexts – reduce
fraud and increase consumer welfare is only one side of the
story: Alger and Salanie (2006) show that giving the consumer
the option to search for a second opinion might give rise to a
perverse equilibrium in which expert sellers always recommend
an extensive treatment in order to keep customers uninformed,
thereby preventing them from seeking a better price elsewhere.
A similar result is obtained by Dulleck and Kerschbamer (2009)
in a different context: They characterize an equilibrium in which
experts undertreat consumers with strictly positive probability
to keep them uninformed as this deters them from free-riding
on experts’ advice. Although these results sound very similar, the
forces leading up to them are different.

Both papers study a simple credence goods market in which
consumers have a loss that requires either a minor or a major
treatment. In Alger and Salanie (2006) the quality of the service
provided by the expert is only partially verifiable.20 If the quality
is not verifiable, experts have to post the same price for both
qualities to avoid fraud, and if verifiability involves a cost the
prices have to be similar. Since the costs of the two qualities differ
but the price is the same or similar, there is a cross-subsidization
from low to high quality. If the cost of getting a second advice
is low, this cross-subsidization invites cream skimming by a de-
viating expert aimed at consumers who have learned that they
need the minor treatment. In equilibrium this problem is solved
by having the expert always recommend the same intervention
so that the diagnosis is uninformative. This solution is costless
(and not very interesting) if the quality of service is not verifiable
(the expert simply has to lie to the consumer), but it becomes
interesting if the provided treatment is somewhat verifiable so
that pooling entails a (fraud) cost. This is the setting Alger and
Salanie (2006) focus on.

By contrast, Dulleck and Kerschbamer (2009) consider a mar-
ket where the quality of service is verifiable, but where costly

20 Specifically, the authors allow the degree of verifiability of the quality to
change continuously; the result we are discussing here is obtained for a low
degree of verifiability.
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(and unobservable) diagnosis effort is needed to identify the
consumer’s needs. With unobservable diagnosis, the diagnosis
cost has to be carried by the price for the low quality service
to avoid fraud, again implying a cross-subsidization. Like in the
Alger and Salaniè model, this cross subsidization induces experts
to lie to consumers to keep them uninformed, thereby preventing
them from seeking a better price elsewhere.21

Summing up the discussion in this subsection we conclude
that the impact of allowing for multiple opinions on the level of
fraud in credence goods markets is ambiguous: There are forces
that lead to less fraud and higher efficiency and countervailing
forces that lead to more fraud and less efficiency.

5. Additional dimensions of the seller–consumer interaction:
Diagnostic effort, prices, and tax attitudes

Most of the literature on credence goods markets has assumed
that an expert perfectly observes the consumer’s problem and can
subsequently recommend a treatment to solve this problem. This
amounts to assuming that diagnosis is not only perfectly accurate,
but also – in the large majority of studies – that it is costless to the
expert. Given that in practice diagnoses are often imprecise and
require a certain amount of effort invested by the expert (with
healthcare services being a prime example of such a situation),
it is interesting to consider diagnostic effort – and the resulting
diagnostic precision – as an additional variable of interest.

The first study to theoretically integrate diagnostic effort into
the setting of expert services was Pesendorfer and Wolinsky
(2003). Since we have already discussed this paper in some detail
in Section 4.5, we do not discuss it further here. Dulleck and
Kerschbamer (2009) – also shortly described in the previous
subsection – consider a standard credence goods market in which
the consumer’s problem is either minor (requiring a cheap treat-
ment) or major (requiring an expensive treatment). Regarding
verifiability and liability the authors assume that the treatment
provided is verifiable and that the expert is not liable to solve
the customer’s problem. An important feature of their model is
that identifying the consumer’s problem requires a costly diag-
nosis and that the expert’s diagnostic effort is not observable
by the consumer. Another important feature is that experts face
competition by discounters who offer the two treatments at
marginal cost without providing advice. The authors first derive
the first-best benchmark in which all information is symmetric.
Depending on the probability of having the major problem and
on the diagnosis cost the efficient way to serve a customer is
one of the following: Policy A: Performing a costly diagnosis and
providing the quality matching the needs of the customer. Policy
B: Performing no diagnosis and blindly providing the minor treat-
ment. Or Policy C: Performing no diagnosis and blindly providing
the major treatment. Intuitively, Policy A is the efficient solution
if the diagnosis cost is sufficiently low and if the probability of
the major problem is neither close to zero nor close to one.

With asymmetric information, three incentive problems bur-
den the relation between consumers and experts: (i) A moral
hazard problem on the expert side: how can the expert be in-
duced to perform the costly but unobservable diagnosis? (ii) A
truthful reporting problem on the expert side: how can the expert
be induced to reveal the diagnosis outcome truthfully? And (iii) A
free-rider problem on the consumer side: How can the consumer
be prevented from taking the expert’s advice and buying the

21 In the model by Alger and Salanié lying occurs in a pure strategy equi-
librium and involves experts always claiming that the high quality is needed
regardless of the costumer’s true needs (i.e., lying involves overtreatment). In
the Dulleck and Kerschbamer model lying occurs in a mixed strategy equilibrium
and involves experts sometimes claiming that the low quality is needed
regardless of the customer’s true needs (i.e., lying involves undertreatment).

recommended treatment from a discounter? Under verifiability,
solving problem (ii) requires equal mark-up prices; but with
equal mark-ups (and no other forces pushing towards honesty)
experts have no incentives to invest in diagnosis. To give experts
a fair chance to solve both problems (i) and (ii) simultaneously,
the authors give them the option to offer a warranty payment for
the case where the cheap treatment fails.

Dulleck and Kerschbamer (2009) show that the efficient so-
lution is sustainable in equilibrium if and only if the search cost
of the consumer is sufficiently high compared to the diagnosis
cost. To understand this result, suppose that the parameters of the
model are such that Policy A is the efficient solution. To induce
the expert to choose this policy, it must yield a higher profit
than policies B and C. The temptation to choose Policy B is easily
eliminated by committing to a high enough warranty payment
for treatment failure. Policy C is more critical: To remove the
temptation to opt for it, experts have to post prices that finance
the diagnosis cost through the mark-up on the minor treatment.
But this makes them vulnerable to competition by discounters.
In a pure strategy equilibrium the consequence of the resulting
free-rider problem is that (for some parameter constellations)
consumers are served by discounters, although efficiency would
require performing a costly diagnosis and providing the quality
matching the needs of the customer. The authors also character-
ize a mixed strategy equilibrium in which experts cheat to keep
consumers uninformed and in which the less precise information
prevents consumer from seeking a better price elsewhere (this is
the equilibrium we have discussed in the previous section).

Bonroy et al. (2013) extend the model of Dulleck and Ker-
schbamer (2009) by considering risk-averse consumers. Their
main finding is that when consumers are risk averse, then even
in the absence of competition by discounters, the market might
not end up with Policy A when that policy is efficient. The
reason is that the mark-ups needed to provide incentives for the
expert to choose Policy A impose a (risk) cost on risk averse
consumers. Thus, the region where Policy A is provided shrinks
— in comparison to the first-best benchmark. The authors also
show that competition between experts reduces the inefficiency
if consumers’ risk preferences satisfy decreasing absolute risk
aversion. The reason is that competition drives mark-ups down;
and that with lower mark-ups the range of parameters for which
Policy A is efficient but not provided shrinks.

One further interesting recent study that has theoretically
modeled costly diagnostic effort is Bester and Dahm (2018). We
have already discussed some important features of that study in
Section 4.1. Here we add some further details. As in Dulleck and
Kerschbamer (2009), identifying the consumer’s problem requires
costly effort and the diagnostic effort undertaken by the expert is
not observable to the consumer. The most important difference
to Dulleck and Kerschbamer regards the verifiability of success
or failure of the cheap treatment: In Dulleck and Kerschbamer
success or failure of the low-cost treatment is assumed to be ob-
servable and verifiable; this allows for tariffs where the payment
for the cheap treatment is contingent on success or failure. By
contrast, in Bester and Dahm (2018) success or failure of the low-
cost treatment is assumed to be observable but not verifiable; this
allows for tariffs where the payment for the cheap treatment is
contingent on the consumer’s report about success or failure. This
latter difference implies that, instead of the free-rider problem
on the consumer side considered by Dulleck and Kerschbamer
(2009), Bester and Dahm have a subjective-evaluation problem on
the consumer side: How can the consumer be induced to report
success or failure truthfully?

The authors show that, for some range of parameter com-
binations, the moral-hazard problem on the expert side, the



14 L. Balafoutas and R. Kerschbamer / Journal of Behavioral and Experimental Finance 26 (2020) 100285

truthful-reporting problem on the expert side and the subjective-
evaluation problem on the consumer side can be solved simul-
taneously with equal mark-ups on the expected treatment costs
before receiving information. The range for which the first-best
can be implemented with equal mark-ups increases when the dis-
count factor increases and includes all parameter combinations
when the discount factor is one.

In the context of financial advice, Inderst and Ottaviani (2012c)
consider an extension of their model where the advisor must
invest costly effort in order to improve the quality of his privately
observed information. They show how the optimal amount of
invested effort depends on the advisor’s prior beliefs and on
commissions.

In a recent paper already mentioned in Section 4.2, Balafoutas
et al. (2020) introduce diagnostic uncertainty into the model
by DK06. In particular, they assume that the expert receives
an imperfect signal about the actual problem of the consumer
and has the possibility to reduce diagnostic uncertainty through
costly investments in diagnostic precision. Another important
feature of this model is that it includes insurance coverage for the
consumer, who has to pay a fair insurance premium in exchange
for full coverage of her expenditure on the market. Finally, the
model allows for altruistic experts who potentially care positively
for the material payoff of their customers. This model provides
a framework for testing the effects of diagnostic uncertainty
and insurance coverage on service provision and fraud by ex-
pert sellers and on market efficiency. The model predicts that
experts are less likely to follow the signal they receive about
the appropriate solution (i.e., they are more likely to engage
in fraud) when diagnostic precision is relatively low and when
insurance is in place. In addition, there is an interaction between
the two dimensions, with the model predicting that exogenously
introducing insurance into the setting lowers the investment of
experts into diagnostic precision.

Balafoutas et al. (2020) test these predictions in a laboratory
experiment that builds on the design by Dulleck et al. (2011),
thus providing the first empirical evidence on the role of diagnos-
tic uncertainty for credence goods provision. The experimental
findings confirm the key predictions of the model: Diagnostic
uncertainty not only increases fraudulent provision rates, but
it also reduces market entry rates by consumers. These effects
combined have a strong negative impact on efficiency, reducing
it by about 16%.

Another dimension that is worth discussing is the choice of
posted prices by expert sellers. Dulleck et al. (2012) jointly an-
alyze posted prices and cheating behavior by experts, with the
purpose of addressing the question of causality between pricing
and cheating behavior. Starting point of this study is the ob-
servation that in the lab experiments by Dulleck et al. (2011)
a non-negligible fraction of experts ‘do the right thing’ even
when material incentives are strongly distorted. For instance,
for an environment without institutional safeguards against (and
therefore strong material incentives for) fraud, Dulleck et al.
(2011) find that almost 30% of experimental experts provide the
appropriate quality throughout the 16 rounds of the experiment.
They also present evidence showing that ‘fair prices’ – that is,
prices that split the gains of trade equally between the two
parties of a transaction – are much more frequently observed
than predicted, and that they are atypically often associated with
efficient provision behavior despite the fact that they provide
material incentives for undertreatment. Those observations raise
the question: do ‘fair prices’ induce ‘good behavior’, or do ‘good
experts’ post ‘fair prices’? The answer to this question has im-
portant practical implications, for instance, for regulation policy:
If fair prices induce good behavior, then price regulation might
be a cheap and effective means to increase efficiency in markets

for credence goods; however, if good experts post fair prices,
then price regulation may actually reduce efficiency, as the prices
posted by expert sellers in unregulated markets contain valuable
information for customers about the type of seller they face,
information that would be destroyed by regulation.

Dulleck et al. (2012) address the causality issue by first pre-
senting a model with heterogeneous sellers, and then running
new experiments to test the main implications of the model. The
theoretical model implies a causal effect from other-regarding
preferences towards pricing behavior and not vice versa. The
causal unidirectionality is confirmed empirically, by comparing
experimental conditions in which prices are endogenous, i.e. cho-
sen by the expert sellers, to conditions where prices are exoge-
nous, i.e. randomly set by the experimental software. The pre-
sented evidence suggest that, with endogenous prices, whether
a transaction takes place under a fair or an unfair price-vector
significantly affects both the probability with which the consumer
accepts and the probability that she receives efficient service.
However, those effects disappear when controlling for expert
type with fixed effects, or by exogenously imposing prices. Thus,
it is not the case that fair prices induce good behavior; instead,
good experts frequently choose fair prices.

Posted prices are also part of the analysis in the paper by
Mimra et al. (2016a) on the effects of competition and reputation
on the level of fraud in a credence goods market. Unsurpris-
ingly, price competition in that experiment leads to lower prices
compared to a non-competitive benchmark with exogenously
given prices. Interestingly, undertreatment and overtreatment are
significantly higher with endogenous prices than when prices are
exogenously fixed.

Balafoutas et al. (2015) consider the interaction between fraud
(in the form of undertreatment and overcharging) and revealed
tax attitudes in credence goods markets. The motivation behind
Balafoutas et al. (2015) is that tax evasion often requires the mu-
tual consent of a seller and a buyer of a good or service, which has
the consequence that both agents have the opportunity to find
out each other’s attitudes towards tax evasion before the actual
product or service is traded. This can in turn influence market
outcomes. For instance, a buyer matched with a seller who has
revealed that he would be willing to hide the transaction from
the tax authorities might interpret this information as a signal of
the seller’s general dishonesty and abstain from interacting with
him. The experimental results strongly confirm that there is a link
between revealed tax attitudes and market outcomes: when at
least one of the contracting parties (the buyer or the seller) is
tax-dishonest, efficiency is substantially lower compared to the
situation in which two tax-honest agents interact.

6. Concluding remarks

The literature summarized in this review takes as the defining
feature of a credence good the asymmetric information between
the expert seller and his customer regarding the fit between the
characteristic of the product and the needs of the customer. There
is a second strand of literature that defines the term credence
good differently — namely as a good or service that has unobserv-
able attributes that remain undetected even after consumption.
In this alternative definition the asymmetric information con-
cerns the characteristics of the good, and not its suitability for
a particular consumer. To distinguish goods defined in this way
from classical credence goods, Kerschbamer (2018) call them
label credence goods. Important examples for label credence goods
are organically produced food, fairly traded products, ‘dolphin-
safe’ caught tuna, or products containing no genetically modified
ingredients.

Label credence goods are also widespread, and their impor-
tance seems to have increased over time (see, for instance, the
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increasing discussion about Corporate Social Responsibility in
the media). Despite their increasing importance, we have cho-
sen to not include label credence goods in our review, since
the main research questions covered in this literature and the
proposed remedies against fraud are different. For instance, for
standard credence goods markets where the success of service is
observable and verifiable, imposing liability rules is a potentially
powerful remedy against fraud. Since the ‘success of service’ is
almost by definition not observable in a label credence goods
market, this solution is not discussed in this second strand of
literature. Also, while the search for multiple opinions might be a
powerful means to contain fraud in a standard credence goods
market where the asymmetric information regards the fit be-
tween the properties of the good and the needs of the customer,
this remedy has no obvious counterpart in a label credence goods
market where the customer typically knows what he would like
to consume but cannot assess whether a given good has the
desired characteristics.

Turning to the remedies against fraud, important forces af-
fecting sellers’ behavior discussed in the label-credence-goods
literature are self-labeling through unverifiable quality claims
(see, e.g., Cason and Gangadharan, 2002; Baksi and Bose, 2007,
or Etilé and Teyssier, 2016), disclosure of verifiable quality in-
formation (c.f., e.g. Dranove and Jin, 2010 or Brenndorf et al.,
2015), quality labels certified by third parties (see, e.g., Cason
and Gangadharan, 2002; Baksi and Bose, 2007; Dranove and Jin,
2010; Harbaugh et al., 2011; Farhi et al., 2013), minimum qual-
ity standards imposed by the government (Glaeser and Ujhelyi,
2010), voluntary quality-enforcing organizations formed by firms
(Baron, 2011; Fischer and Lyon, 2014) and information-supplying
activists (Feddersen and Gilligan, 2001; Lyon and Maxwell, 2011).

In more general terms, we believe that the potential for fraud-
ulent behavior by experts who possess superior information is
present in many markets beyond those traditionally referred to
as examples of classical credence goods (such as healthcare or
repair services) or label credence goods (such as green ingredients
in food or special production standards in all kinds of goods). We
have already outlined in our review the new exciting develop-
ments in the field of finance, which often analyze the provision of
financial services in a classical credence goods framework. There
are many services provided in this sector that would perfectly
fit in the label-credence-good category as well (think of the
emerging field of ethical investment, for instance). The same is
true for environmental goods and services. Additional fields could
include effort or information provision by politicians (see also
Section 2 of this review), journalists, or even religious leaders or
representatives. In modern economies that are characterized by
the rapid development of new kinds of services, by highly special-
ized service provision by professionals and at the same time by a
quick expansion of knowledge and information, opportunities to
exploit informational asymmetries at the expense of consumers
who either do not have the resources or the time to obtain this
information are likely to increase.

At the same time, improved access to information and the
development of new digital technologies can help improve the
position of consumers and restrain fraud. Passengers taking taxi
rides in an unknown city are no longer constrained to remaining
uninformed, as long as they have access to a mobile phone with
a GPS function. Patients have better access to information about
diseases and treatments than ever before, and nowadays there
exist numerous platforms that offer medical advice online, either
by doctors or by robots using sophisticated algorithms — noting,
however, the caveats that are associated with relying on medical
information or advice obtained from dubious sources on the
internet. Similar kinds of tools are available to customers seeking
advice regarding financial, legal or insurance services. Besides ac-
cess to general information about products or services, consumers

have increasing opportunities to learn about the service provision
of individual experts, for instance by taking advantage of online
review platforms. This can be a powerful tool to reduce fraud
and mistreatment through the beneficial effects of competition
and reputation. We believe it is important to shed light into the
way that digitalization and new technologies are likely to affect
credence goods in the present and future and hold this to be an
exciting and promising avenue for future research.
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