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Abstract

In a green goods market a combination of individaradl corporate social responsibility
may lead to the internalization of externalitiefisTeconomics experiment implements a
market for green credence goods in the presencexiefrnalities on other buyers and
explores whether a combination of individual andpooate social responsibility may lead
to the internalization of externalities. Under imf@tion asymmetry, we observe
widespread false claims and an apparently pro-enmiental market, when in reality green
goods are sparingly sold. When a credible labepassible or when the information

asymmetry is removed, the provision of actual ggeods increases, but is roughly 20% to
25% of the market share. While this share is nagligible, the niche market that ensues
does not ensure that less environmentally damagiogsumption options will be

widespread, nor that social welfare will be maxiedzonce the information asymmetry is

removed.

Keywords: externalities; credence goods; labels; prosociahater; economics

experiments.



1 Introduction

Traditionally, in economics, externalities are itieed as market failure, given that
producers or consumers do not internalize the tetalial costs or benefits in their
production or consumption choices. However, ascbteBénabou and Tirole (2010) there
are several examples of socially responsible benavhereby individuals and firms do
indeed voluntarily consider externalities in theinoices (respectively individual and
corporate social responsibility). The focus of paper is on one such example namely the
market for green goods. Green goods are producidofien more expensive technologies
but mitigate negative environmental impacts, teatduce externalities. For green goods to
be demanded, this means consumers need to caretbbmegative externality imposed on
the environment and on others, and are voluntarilyng to pay for its alleviation. On the
other hand, producers might also opt for greenghrelogies, as a reflection of corporate
social responsibility (CSR). Therefore in the preseof a combination of individual and
corporate social responsibility, it would be pobsifor the market to voluntarily reduce

externalities through the supply and demand ofrggeends.

In most cases the environmental friendliness oéryigoods cannot be accessed beforehand
by the consumer and in some cases, not even héigrurchase, which means green goods
often correspond to credence goods (Karl and Oiw8&0). Therefore, even if consumers
have green preferences and green goods are béangdin the market, they are not able to
make informed decisions. Also, firms may opt fossleenvironmentally damaging
technologies but may find it hard to be rewardethm market for their CSR. One policy
option to help market participants overcome thiermation asymmetry falls within the

third wave of policy approaches to the externatitgrket failure, namely an information
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disclosure approach (OECD 2001). One concrete egifan of this principle is a labelling
policy, whereby labelling corresponds to “any aathly a firm, government, or third party
that communicates product-specific information nd e@sers” (Roe et al 2014, p. 408). The
label thus refers to an unobservable characterigducing the information asymmetry
between the two sides of the market when truthdsl,it provides information that the

consumers would not have been able to acquirewiber

The present paper proposes an experimental desigrplore to what extent buyers and
sellers can voluntary internalize externalitiesha market when green goods are possible.
In the terminology of Bénabou and Tirole (2010)r experiment explores the scope of
individual and corporate social responsibility emluce externalities in a market for green
goods. Specifically, the experimental design minaiggsted-offer competitive green goods
market, simultaneously addressing two market fadur namely externalities and
asymmetry of information in credence goods, as agllabels’ capacity to overcome the

latter consequences in the market.

Our proposed experimental framework includes thelpation of prosocial behavior from
sellers and buyers, within a competitive markethwitite possibility of cheating due to
information asymmetry, as well as the optional usan of third party certification (eco-
label), at a cost to firms. Three treatments arsigied and implemented. The main
treatment (REATMENT CREDENCE) directly matches the market conditions of marfcet
green goods, where goods produced with the leapensive technology generate
externalities on others, whereas green goods deawse negative impacts. However, the

claims of “greenness” cannot be verified by buyers.



To overcome the information asymmetry, the secamétment includes third party
certification (TREATMENT THIRD PARTY CERTIFICATION) that is a voluntary label. We can
interpret this as a policy instrument that promatese transparency in the market place.
Given that this implies a use of resources in #réifecation, it is a second-best solution for

society, but a necessary one.

The full information treatment @EATMENT FULL-INFO) is a benchmark treatment. While it
implements the theoretical first-best solutionjsitnot realistic in the case of credence
goods, as opposed to the other two market setupe itwo treatments above. However, we
implement this treatment as it illustrates the témof the voluntary internalization of

externalities by market players, albeit in unrdiisonditions.

Previous laboratory experiments addressed thegesseparately and represented markets
for goods with externalities (e.g. Bartling et 2015; Plott 1983), while others treated the
asymmetry information problem (Bougherara and Rig@9; Cason and Gangadharan
2002; Dejong et al. 1985; Etilé and Teyssier 2(Mbler and Plott 1985). We propose an
experimental design that simultaneously represieotis market failures and that includes
design features aimed at providing a more realistoratorial framework for a green
goods market. As a consequence, this design becores relevant for environmental
policy purposes, assuring the parallelism condiaisradvocated by Smith (1982). As the
main distinctive features of our experiment, we boma both market failures, as well as
propose an effective implementation of an expertalecredence good. Additionally, we
use homegrown rather than the more commonly usddced values in the asymmetry
information framework. These options reinforce tealistic framework aimed with our

experimental design and allow us to establish hawhbmegrown prosocial preferences



can help address externalities in the market. Thisately addresses the research question
of whether voluntary approaches through green goecds lead to externality

internalization.

The results from the experiment match theoretigpketations, which in turn contribute to
validate our design as a framework to study extemsm mitigation in the market. In
TREATMENT CREDENCE the results corroborate the theoretical predictaman inefficient
market outcome in terms of social welfare. Furth@enfalse claims as to the type of good

are widespread in the market.

Additionally this experiment provides insights iritee market dynamic between buyers and
sellers and enriches our understanding of the saufpe&oluntary internalization of

externalities. A priori we have no expectationg@she extent of prosocial preferences in
this setup, nor about the outcome of the interacbetween buyers and sellers. Other
economics experiments, which we will explore lagdow there is a non-negligible degree
of prosocial preferences and behaviors, even inctmrolled and less morally charged
environment of an economics lab. While we partlynfoen those observations, our

evidence is less optimistically in support of vakny approaches.

When the information asymmetry is solved under fafbrmation conditions or when a
credible label is available, we find a higher shafrgreen goods being traded and a positive
effect for sellers of establishing a green repatatHowever, the market share of actual
green goods is not as high as other experimentsdvguggest (e.g. Bartling et al. 2015).

This result is an indication about the limited powleat people’s concern (or not) about



consumption consequences on society in generaln dhe environment in particular, can

have to solve an externality problem.

Within this context our results call for more cautiin assessing the potential of voluntary
approaches to internalize externalities and foess loptimistic view of the power of
individual and corporate social responsibility. Wahould not expect the market

(participants) alone to solve this market failure.

The rest of the paper is organized as follows.dctisn 2 we discuss the approaches that
have been used in the literature to study the almosetioned market failures, involving
green goods: externalities (in section 2.1) andmasgtric information (in section 2.2),
focusing on economics experiments that partiallgrehour motivation. In section 3 we
present our experimental design and proceduresdiandss how our design options differ
from other experiments in the literature, contribgtto a more realistic experimental
design and ultimately to more externally valid ftesuSection 4 presents the main results

across treatments and section 5 discusses thecatiphs.

2 Overview of related economics experiments

Our experimental framework aims to mimic a markat green goods, simultaneously
addressing two market failures, externalities amsgmanetry of information. It also
evaluates the ability of green goods market torinatéze the negative externalities when

the information asymmetry is withdrawn, namely bging a credible third party



certification. Different economics experiments fmly address these issues and we review
these contributions. Section 2.1 explores how previexperiments have addressed green
and ethical goods and the considerations of exXigesaby market participants. Section 2.2

focuses on the information asymmetry problem intpbg green credence goods.

2.1. Green goods and externalities

For there to be a market for green goods, with woress demanding them and suppliers
willing to offer them, either one of these marketrtp, or both, need to care about the
externalities generated by the consumption of cotigral “brown™ alternatives. We can
thus assume that the demand for green goods stemms & consideration of prosocial
motivations in consumption or production. In thentmology of Bénabou and Tirole

(2010), there needs to be individual and corpmatgal responsibility in the marketplace.

Following the framework of Lancaster (1966)’s cluaeaistics theory of value, green
goods, or ethical goods in general, combine a f@ivwath a public good attribute (Cornes
and Sandler 1994; Kotchen 2006). For there to Ineadd for these goods, consumers need
to care for the public good attribute to value item choosing amongst market alternatives.
In economics experiments, homegrown values maydeel to studying green or ethical
goods, by introducing a charitable cause or a thady in the design as the public good

attribute. Using this kind of framework makes itnenessary to induce higher preferences

! For simplicity in terms of exposition, we will uske term “green” good to mean a good that causes n
externalities as opposed to a “brown” good thatseauexternalities. Reality is obviously more nuadnce
Furthermore, the terms “green” and “brown” referenvironmental externalities, but both the experital
framework and analysis can be extended to morerigatig named “ethical” goods whereby the publimdo
attribute is a broader social dimension.



for the higher quality good (the green good) siooesumers will prefer it as long as they
have prosocial preferences and producers decidédpit in the market. When a specific
type of good is sold, a third party is impactedifpody (as in the case of a charitable cause
that receives a certain donation) or negativelyirfadbe case of a negative externality on a
third party) and consumers may or may not constter in their utility maximization
decisions. Rode et al. (2008), Valente (2015) aadliBg et al. (2015), for example, have
taken this approach to social preferences in #gderimental studies to study markets for

green and ethical goods.

Both Rode et al. (2008) and Valente (2015) useaaiteliole donation in their experiments
as a differentiating feature of the goods. Valdg®l5) extends the analysis in Rode et al.
(2008) to a simpler market setting but allowing tharket interaction between buyers and
sellers to endogenously determine the ethical demanof the goods sold rather than
exogenously defining how much the ethical costrid awvho can sell those goods. The
results in Valente (2015) show that ethical diffeér&tion is valued by consumers and that
sellers are able to charge higher prices succégsfatiding arguments towards the

existence of a market for ethical / green goods.

A different experimental approach to consider thecfic case for a public bad is used by
Bartling et al. (2017; 2015). In this case, an exipéxternality for a “passive” third party is

experimentally represented, consisting of anothgreemental subject unrelated to the
market interactions. Aiming to study whether indival and corporate social responsibility
is sustained within a market context, Bartling bt(2015) design a market experiment
involving the sale of two type of goods: the “umfaroduct”, which generates externalities

and is cheaper to produce, and the “fair good” tlzets not generate externalities but costs
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more to produce. These authors study had a simgib@ as our own although their
experimental design differed in several aspectgtliBg et al. (2015) implement an
experimental posted-offer market with excess sypplyich means one seller per period
does not sell an item, and where each third partgndomly matched with one of the units
sold. We did not include these features, as det&ilesection 3. Buyers’ private value from
the consumption of both fair and unfair goods & $hme in Bartling et al. (2015), as well

as in our experiment.

Plott (1983) introduces externalities in an expenital market lab. These are represented
as a negative impact on the other subjects in @u&eh when a brown good is purchased, a
procedure we also adopt. However, differently fralinthe other studies just mentioned, it
uses induced instead of homegrown values, wherdsgdiffering in their quality translate
into different utility levels for consumers. That o say consumers prefer the higher or
better quality goods because their consumptiordyiehore utility through the channel of
monetary payoffs. From a social point of view, thigher quality good generates higher
welfare gain than the purchase of a lower qualdgdy considering how monetary payoffs
are parametrised. This option associates a highaity] as well as higher utility levels to
the consumption of a green good than to the morverttional brown ones, which in
reality is not usually the case. Therefore, in ortte achieve the intended parallelism
between our experimental study and the real mafietgreen goods, we resort to

homegrown values in our experiment.
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2.2. Green goods as credence goods: the information asgmatry

problem

Imperfect information about quality of goods andyrametric information between

producers and consumers imply market outcomes reiftefrom predicted for classic

models of perfect competition. In some cases, aoessl can learn eventually about true
quality of the products through experience, ordeéNelson 1970). However, for credence
goods, the solution is not as straightforward, bseafirms do not have the proper
incentives to provide truthful information to comsers who are unable to verify the real
good quality even after experience, as noted byoypand Karni (1973). In terms of

credence goods, two definitions are possible falgwbDulleck et al. (2011). One strand of
literature follows from Darby and Karni (1973)’s fuhétion of goods and services that

consumers need but whose quality they cannot jualyes the case with specialist services
such as healthcare or mechanical repairs (e.ge€luthnd Kerschbamer 2006). We focus
instead on credence goods as goods that “havetigsalihich are expensive to judge even
after purchase [... and] typical examples mentiomethis second strand of literature are
goods vertically differentiated by process attrésu{...) and typical assumption made is
that consumers know what they want or need, buerebsneither what they get nor the

utility derived from what they get” (Dulleck et &011, p. 527).

Credence goods may suffer from sellers’ fraud aeréng the true quality of the good
being sold, with cheap talk announcements in theketaand, consequently, a predicted
market equilibrium with only bad quality goods tead i.e., Akerlof (1970)’s prediction of

a “market for lemons”. To overcome this problemydiparty certification and a credible
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label policy is needed. Several authors have appesh this issue from a theoretical

perspective (e.g., Amacher et al. 2004; Baksi anseR2007; Baksi et al. 2016; Bonroy and
Constantatos 2008; Cohen and Vandenbergh 2008j andMoretto2001; Hamilton and

Zilberman 2006; Karl and Orwat 1999; Krarup and $&is2005; Mason 2006; Mason

2011; Roe and Sheldon 2007; Roe et al. 2014).

The experimental framework most commonly used talystinformation asymmetries
considers an induced preferences approach (Dejoaf £985; Holt and Sherman 1990;
Lynch et al. 1991; Miller and Plott 1985). Experimed studies referring specifically to
green goods markets and eco-labelling have also lseng the induced preferences
approach to model the environmental attribute asdemmce or experience attribute.
Consumers thus have an incentive to look for infdrom to distinguish between the goods
and this information can either be given by théesegither in what is often referred to as a
cheap talk label (since sellers can simply lie allbe quality of the good) or in a certified
manner. Cason and Gangadharan (2002), one of tlet oted experimental studies
motivated by green goods and labelling of enviromt@equality, also uses the induced
preferences approach - an abstract setting witlpeisti and “regulars”, which give
different levels of utility, and have different ¢®son the production side. These authors
conclude that allowing for reputations, further luting cheap talk, and even further

introducing certification increases the share @iess supplied relative to the baseline.

However, Cason and Gangadharan (2002) experiméasan does not include spillovers
from one consumer’s choice to the other (therefloeeindividual choice problem coincides
with the social problem) neither externalities aomsidered (whereby the choice of one

consumer benefits or harms other consumers). Tdrerehlthough green goods motivate
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this study (goods that cause less or no harm tertkizonment, in comparison to the brown
goods), the authors do not include in their expentrthe external costs they impose, as it
was the case of the experiments mentioned on tlesiqus section. Additionally,
experience, not credence, goods are represent€ddnn and Gangadharan (2002), as their
experiment included end-of-round revelation, iteg type of good offered by all sellers
was revealed at the end of each period. BougharataPiguet (2009) build on Cason and
Gangadharan (2002) but include an outside optiobdgers and variations of the labelling
and certification schemes, using an experimentdingeunder conditions closer to the
credence good nature. However, Bougherara and tRig0@9) do not fully accomplish the
objective of experimentally representing a marketcfedence goods as some end of period

revelation still existed during the experimentasens (although only after some periods).

Previous experimental studies did not simultangousktlude the externalities and
information asymmetry problems for the provisiongogéen goods, i.e. the public good and
the credence good characteristics. One notablep@spen the experimental literature that
addresses externalities and asymmetric informatimfer homegrown preferences is Etilé
and Teyssier (2016). The authors use a market wdetlers can choose how much to give
a charity out of the price (a positive externalityyt also consider the possibility for
asymmetric information. They design a baseline witedence good since donations
associated with the units traded were not obsebyegbarticipants. Additionally, these
authors consider the impact of using a label irtla@rareatment, whereby the label informs
that at least a certain amount is (in fact) dondted¢harity. Etilé and Teyssier (2016)
experimental design includes another treatment aitheap talk label that can be used by

sellers, even if a donation of at least a certamount is not made, but with a positive
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probability of being caught lying. As sellers cae identified, these authors also test a
reputation effect. Etilé and Teyssier (2016) codelefficiency gains in this market can be
achieved through the introduction of a reliableelafthird party certification), whereas
when reputation it is not important, unsubstantiatdaims produce a halo effect on

consumers behavior.

3 Experimental framework and procedures

We study a market where two types of goods ardablaj namely brown goods generating
an externality on others and green credence gddus.experimental design features and
parameters are detailed in section 3.1. Sectionl@&s2ribes the procedures adopted for the
implementation of the experiment and section 3rigfly relates our design features to the

literature.

3.1. Experimental design and parameters

We design a posted-offer market, with three buyerds three sellers, where two types of
goods are available, a green and a brown good,hwdiféer in their production costs and
whether externalities are generated. In terms @fitktructions, the framing is neutral and
goods are referred to as simply A and B, green larmvn good respectively. The
difference between the two goods is presentedrmgef differences in production costs

and the imposition (or not) of external costs dmeos.
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The production cost of a green good is of 50 (erpamtal points) whereas the brown good
is 40, but if the firm does not sell it does notun the production cost. Sellers have no
supply restrictions, which imply that they can offdl the units being demanded in the
market, although they can only produce one typgoaid (A or B) in each period. Buyers,
on the other hand, buy at most one unit per pegiwd receive the same payoff (100) for
either a green or brown good, that is if a unipischased the buyer receives 100 points
(minus the price paid), regardless of the type @ddy Although not rational, buyers are
allowed to accept a price for the goods that ingpiidoss (as the price set can be up to 110
points). They can choose from which producer tacipase their good and are aware that
whenever a unit of a brown good is purchased ativegaxternality of 20 is caused,

implying a 10 points loss on each of the other bugers in the market.

At the beginning of the experiment, firms are giv&®0 experimental points, whereas
buyers are given 20 experimental points in eachdoWVhile this is equivalent in terms of
payoffs, we wanted buyers to be assured an incareach round even if they chose not to
make a purchase (i.e., this is similar to an oetsigtion). Parameters corresponding to the

green and brown goods are summarized in Table 1.

[Table 1 here]

Our experimental setting represents a market focredence good with negative
externalities (REATMENT CREDENCE). In this treatment firms have an incentive toyile

misleading information to consumers (announcingreely good although effectively
producing a brown good) because they know consumm@sot able to distinguish the

quality of the goods. This cheap-talk from sellsrenly applicable for the green good, as
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when announcing the brown good sellers have nativeeto produce a green good but the
opposite is true. Therefore, when deciding to buyr@avn good, buyers know they are
imposing the externality on others, whereas whegmean good is purchased the buyer is
not sure if she is imposing this cost and the otiver buyers do not know for sure if they
will bear an externality cost. This informationressealed only at the end of the session, in
the summary payoff screenREATMENT CREDENCE additionally allows for consumers’
prosocial behavior and sellers’ corporate sociapoasibility, in spite of the information
asymmetry, as consumers can still choose to bugngaed sellers can choose to actually
produce green. On the contrary, this treatment@&ms the possibility of “greenwashing”,
whereby false claims are made as to the true nafugeods, and consumers are misled (or
allow themselves to be misled) into choosing thgseds. However, in theory no green
goods should be produced as these are more expaosproduce and buyers should not

demand them given that their true quality is notfiable.

An additional treatment explores the impact of gsam optional seller label (the so-called
eco-label in the case of green goods) to overconee imformational market failure
(TREATMENT THIRD PARTY CERTIFICATION. This treatment is similar to REATMENT
CREDENCEexcept for the inclusion of the possibility ofrfis to pay a fixed cost of 2 points
(regardless of selling or not, and per round) foesdification label for a green good. In this
case, firms can announce green goods, brown gowllseatified green goods. Participants
know for sure the externalities imposed on eaclmdowhen buying brown good or
certified green goods but not in the case of amgrgeod. Similarly to REATMENT
CREDENCEthere is no type revelation in each round, ang ahlthe end of the 20 periods

are all payoffs computed and displayed.
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Finally, in TREATMENT FULL-INFO the type of good proposed by sellers is truthfully
revealed, so actual externalities imposed on offieasy) are also known with certainty at
the end of each period (round) in the market. Tioeee this treatment allows us to evaluate
whether or not there are social preferences incbiigext and serves as a benchmark for the

results in the two main treatments.

Table 2 summarizes the main features and diffeseatthe three treatments implemented.

[Table 2 here]

All treatments represent a market with twenty raimtluding the three sequential stages
described in Table 3. The appendix includes tweestshots from the Z-tree (Fischbacher

2007) interface for REATMENT CREDENCEaS an illustration. The instructions are included

in the appendix for refereeing purposes.

[Table 3 here]

At the end of the twenty rounds actual payoffsjudimg externalities, are calculated and
revealed to all participants - a summary displayststing of the earnings from the twenty
rounds, rather than per period information. Eargirigpm all the twenty rounds are
converted at a conversion rate of 100 experimeptahts = £1.75, and privately

announced.

3.2. Experimental procedures
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This experiment was run in February 2015 at theeEirpental Economics Laboratory of
Royal Holloway, University of London (UK) using Zee (Fischbacher 2007). As per
Table 4, 120 subjects took part and each subjeticipated in one treatment only in a

fixed group and fixed role.
[Table 4 here]

Each experimental session started with a privatding of the instructions by all
participants for both roles, an oral summary ofitigructions and some practice questions
to verify if all instructions were understood. Ordfter the actual experiment began, were
participants informed of the role they would play twenty rounds. Groups of three sellers
and three buyers were randomly matched in eaclosemsd interacted in fixed groups and

roles for twenty rounds per session.

At the end of the twenty-round market experimehigré was a short questionnaire
concerning the participant and the experiment, Wwitso allowed subjects to make any
kind of comments about the session. Sessions lagiptbximately one hour and thirty
minutes and subjects earned on average £14.24hwilde paid immediately at the end of

the session.

3.3. Design features in relation to the literature

In this subsection we briefly highlight the mainsm features and how they differ from

other economics experiments.
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The first noteworthy design feature concerns how wplement externalities. We
implement negative externalities as the impact le dther subjects that are part of the
market, and whose payoff is affected by the chomkethe other consumers. Etilé and
Teyssier (2016), on the other hand, do not considempact on any agent involved in the
experiment but only on the amount of donations N@®Osld get from their decisions. We
attempt to mimic a situation where a buyer’s pusehdecision impacts those in a similar
situation, which means “browner” choices harm othetividuals not far removed (as
would be the case of a consumer in a developedtigooraking choices that affect those in
poorer countries), but close to her. This procedse differs from that of Bartling et al.
(2015) that implement externalities as the impacaahird party unrelated with the market
setting (i.e., an experimental subject that doaspaoticipate in the market as buyer or
seller). However, our choice is similar to the copted by Plott (1983) where each
subject is hurt when others buy the goods and chase on others whenever engaged on

trade (in our experiment, whenever a brown godchided).

The second feature concerns the information asynymBte main experimental treatments

we implement (BEDENCE and THIRD PARTY CERTIFICATION) mimic a market for credence

goods with externalities in the sense that buyarmot be sure whether they are in fact
buying green or not, unless the good is certifrethe latter treatment. In practice, in terms
of design protocol, at the end of each period egsiare calculated for every buyer and
seller, and externalities from announced brown gommmputed. However, in the case of
green goods, given their credence attribute, bugersot sure of what they purchased, so
potential externalities are not computed. Partitipaare reminded that a purchase of an

announced green good may in fact be brown and aintile end of the experiment, total
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externalities generated and suffered are compurethis sense, our design differs from
Plott (1983) and Bartling et al. (2015) that impkarh externalities but not the credence
attribute, and Cason and Gangadharan (2002) whexgsgience goods (as there is end-of-
round revelation) not credence. Our design aldeifrom Bougherara and Piguet (2009),
that build upon the Cason and Gangadharan (200®)qoi, and try to implement credence

goods, but continue to use end-of-round revelaadthpugh only after some periods.

Third, we opt for homegrown rather than inducedgrences. The same value is given in
our experiment to green and brown goods as we dptést the distinction between them
be via the individual’'s utility function, that ishether the externality on others impacts the
individual’s utility. Like Rode et al. (2008), Vaiee (2015), Bartling et al. (2017; 2015)
and Etilé and Teyssier (2016) we study goods tifeardn their external impact and will
thus be likely to be valued differently by diffeteandividuals rather than impose that their
objective experimental value is different. Thisioptdistinguishes our work from that of
Plott (1983), Cason and Gangadharan (2002) and Hgwap and Piguet (2009), for

instance, as they opt for an induced preferencesoaph.

Fourth, we represent a competitive market, whellerseare free to propose goods that
differ in their type and price, and able to offérumits demanded in the market, and buyers
are not forced to accept a less valued good asadttractive offer simply because there are
not enough goods available for all buyers. On th@rary, Cason and Gangadharan (2002)
restrict the number of items that can be sold, tvimaeplies in any given rounds there may
not be goods available for certain buyers by theetihey enter the market. Etilé and
Teyssier (2016), on the other hand, opt to haveagket where supply is able to meet all

demand, but on the demand side impose that buygrs minimum amount each period
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rather than allow them not to make a purchase, asdid by giving them a fixed

endowment each period, even if not buying any good.

4 Results

In this section we present the results acrosshitee ttreatments with particular emphasis on
TREATMENT CREDENCE We explore how introducing the possibility of vethg the
information asymmetry, or removing it, impacts n®rkoutcomes, respectively in

TREATMENTS THIRD PARTY CERTIFICATION and FJLL-INFO.

First, we explore market outcomes in terms of thare of green and brown goods and
calculate social welfare for each treatment. Thenfacus on market outcomes but as
perceived by market participants given that productiecisions may not correspond to
announcement decisions. Therefore, false claims greknwashing in REATMENT

CREDENCEare explored. Then, in section 4.2. and 4.3. wedmn the supply and demand
side of the market respectively. Finally, we disctiee main results for each treatment and
how they allow us to understand the potential afléhe market for green goods to help

internalize externalities.

4.1. Overview of results across treatments
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Table 5 presents a summary of the share of green goodsdh treatment. In terms of
social welfare, only goods that were produced gitten technologies are relevant, so we
start by presenting an overview of actual greendggaroposed and purchased, that is of
actual market outcomes. Later in section 4.1.2exmore how actual green goods diverge
from claims of greenness to show that each mardeksl in fact different from the
perspective of consumers. For the following analysie will pool market/ period

observations.

[Table 5 here]

4.1.1. Actual market outcomes

The shares of actual green goods proposed anditeaiden
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Table 5. TREATMENT CREDENCE includes two sessions with three markets eacls #u
groups of three buyers and sellers. The proposeal$oa the twenty rounds for a total of
360 units that can be purchased. We observe th&¥dl&6) of producer proposals are for

actual green goods.

Similarly to the REATMENT CREDENCE in TREATMENT THIRD PARTY CERTIFICATION there

are six groups resulting in 360 proposals and pisteanits sold. There are 106 green
goods proposed out of the 360 potential, correspgni a 29.4%. A first comparison of
these results shows that producers seem more gvitimpropose the production of green
goods than in REATMENT CREDENCE— as expected. When comparing announcements for
green goods in REATMENT CREDENCE and TREATMENT THIRD PARTY CERTIFICATION we

find statistically significant differences followgn a non-parametric rank-sum test

(Wilcoxon-Mann-Whitney test z = -3.12, p<0.01).

In TREATMENT FULL-INFO, of the 480 producer proposals, 31.9% are for rggegoods
while the remainder are for brown goods. In teaingnnouncements of actual green goods
in TREATMENT FULL-INFO and TREATMENT CREDENCE we find statistically significant
differences following a non-parametric rank-sunt teat compares the announcements in
each market per period (Wilcoxon-Mann-Whitney test 4.65, p<0.01). As for the
comparison of REATMENT FULL-INFO with TREATMENT THIRD PARTY CERTIFICATION,
there are no statistically significant differeng®¥gilcoxon-Mann-Whitney test z = -1.06,

p=0.29).

We now explore market outcomes, i.e. the sharectofad green goods purchased in each

treatment. This is illustrated in Figure la ovee tPO periods and in Figure 1b with

23



averages calculated over four periods to smootiat@ns. Both in REATMENT CREDENCE
and TREATMENT THIRD PARTY CERTIFICATION there is a decreasing share of green goods.

Only TREATMENT FuLL-INFO shows relatively high green good market shares.

Figure 1 Share of actual green purchases

a) per period b) per grouped period
60 60
50 50
o P /\ ANN T \<><r
30 4 30 >< — \
20 v,V V ‘}AV ? \
10 — — — 10
0 . . . . . . . . . . . . . . . . . . i 0 T T
123456 7 8 9 10111213 14 15 16 17 18 19 20 1-4 5-8 9-12 13-16 17-20
CREDENCE ——SELLER LABEL ——FULL-INFO ———CREDENCE ===SELLER LABEL ===FULL-INFO

In all three treatments the share of actual gremodg is not high (compared to other
expressions of prosocial behavior in the experialditerature). In REATMENT FULL-INFO

in terms of demand behavior, we observe that 8fhepotential 480 units sold are of green
goods (18.1%). In REATMENT CREDENCE only 10.3% of units were actually green. When
comparing number of green goods sold in each mark@REATMENTS FuLL-INFO and
CRrREDENCEOVer the 20 periods, we find statistically sigraint differences following a non-
parametric rank-sum test (Wilcoxon-Mann-Whitneyt tes 1.81, p<0.10). Also the overall
share of actual greens is significantly differeatoas both treatments following a Fisher

independence test (Fisher exact test 2-tgitedlue < 0.01).
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In the TREATMENT THIRD PARTY CERTIFICATION, the overall share of green is 25.8%. As
for the comparison of number of greens in each etaakd period, there are statistically
significant differences betweerREATMENT THIRD PARTY CERTIFICATION and GREDENCE
(Wilcoxon-Mann-Whitney test z = 2.87, p<0.10) but differences in comparison with

FuLL-INFoO (Wilcoxon-Mann-Whitney test z = 1.27, p=0.21).

To evaluate the different market outcomes obsenepending on treatment, for each
treatment the theoretical net social benefit isculated taking into consideration the
experimental setup in Table 3 and the parameterBable 1. Then, we take the actual
number of green and brown goods purchased in eaatitent and calculate the net social
benefit observed tocompare it with the social optimcase (all greens). The results are in

Table 6.
[Table 6 here]

In TREATMENT CREDENCEthe actual social benefit is 81.2% of the socidlnopm (i.e., the
net social benefit benchmark of all greens). Fuélynoving the information asymmetry
yields social benefit equivalent to 83.1% of so@atimum (in TREATMENT FULL-INFO)
and a partial information scenario results in 84%axial optimum (in REATMENT THIRD
PARTY CERTIFICATION). As such social welfare maximization is not agb in the
presence of negative externalities and credencelsgod/hile the result in REATMENT
CREDENCEIS not surprising, neither the possibility of rethgcthe information asymmetry
via a label nor full information substantially ieases observed net social benefit. The
remaining inefficiency can be attributed to howiunduals value the negative externality,

which does not appear to be enough to countemipact.
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4.1.2. Market outcomes as perceived by market padipants

Given the information asymmetry as to the type obdd)jin TREATMENT CREDENCE and
THIRD PARTY CERTIFICATION, unless the green good is certified buyers and tier sellers
are not sure if the good was produced with greennt@logy. Therefore what they observe

can differ from what is actually produced. A stngiresult in
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Table5 is that market participants throughout the expentrobserve roughly 70% to 77%
of good proposals to be green. Also, in terms afdgopurchased, the shares are 63.6% and

76.2%. To the uniformed observer, these markethigtdy pro-environmental.

In TREATMENT THIRD PARTY CERTIFICATION, a few non-certified green goods are indeed

green (
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Table5). Also in TREATMENT CREDENCE in spite of the information asymmetry 10.3% of
all traded goods were produced with green techiyoldgthin the setup of this experiment
these two cases can be interpreted as examplegrpdrate social responsibility in that

sellers incur higher production costs, even thahghmarket cannot verify it.

We focus more closely inREATMENT CREDENCE in Figure 2 and Figure 3. Given the
information asymmetry, in theory no green goodaughbe offered or purchased. However
as Figure 2 illustrates, out of the 18 units anmednand potentially traded each round, a
significant share is for actual green goods. Im&pf claimed quality of the goods in the
market, “greens” represent 77.8% of the market ancements in period 1 and 66.7% in
period 20 (average of 69.4% over the 20 periodgywéver, only 44.4% of initial
announcements are for actual green goods in pdriathd in the last period no good
proposed is in fact green (average actual greeresbia15.6% over the 20 periods).
Therefore, while the market supply appears to eemr(the corresponding share is in
dashed green in Figure 3a), it is in fact falselg@nced as green (the actual green share is

in solid green in Figure 3b), which is a tacticttisaoften referred to as greenwashing.

Figure 2 Announcements and purchases of green anddwn goods in TREATMENT

CREDENCE
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a) announcements

b) purchases
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Figure 3 Announcements of green and brown goods IRREATMENT CREDENCE

a) greens and browns announced

b) actual greerscaural browns announced
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Note: announcements refer to one unit per sedggndless of whether each seller makes a sald.or no

As consequence of the false claims made by sefeosected by the information

asymmetry, many consumers choose to buy a greah(gsan Figure 4a), which in reality

turns out to be majorly brown (Figure 4b). The castt between how consumers perceive

the market in Figure 4a and the actual reality igufe 4b attests to the existence of

greenwashing in this market as while we know thatdreen share in this market is small,

for consumers this market appears supportive afrggeods.
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Figure 4 Purchases: share of green and brown goods TREATMENT CREDENCE

a) "greens" and browns purchased b) actual greehactnal browns purchased
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4.2. Behavior on the supply side and reputation effects

In all three treatments, subjects are paired inxedf groups, so in each market buyers can
follow the behavior of each of the sellers througihive 20 periods. It is thus possible for
reputation effects to emerge. To capture reputagpacifically green reputation of sellers,
we compute for each period the running sum up &b pleriod (inclusive) of the times a
seller proposed a green good in the margetdn reputatiop In TREATMENT FULL-INFO
this corresponds to goods that were produced webrgtechnology as well, whereas in the
other treatments these are goods announced as git@eris in fact how the goods in the
market are perceived by buyers and sellers. Themctmunt for the relative green
reputation of a seller, we calculate how this vaklates to the reputation of the greenest
competitor in terms of proposalselative green reputation A positive relative green

reputation implies the seller has proposed to produce greeodgy more often than
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competitors. On the contrary, a negatieative green reputatiommplies that at least one

other seller in the market has a greener reputation

Table 7 presents the results from a panel datat lnogdel that regresses the probability of
selling in a particular period on this relative wétion measure. In both cases, we control
for theproposed pricehow the proposed price compares relative todhest price in the
market [owest competitors’ prige whether the proposed good is gregmeén good
proposed and whether at least one competitor is proposingreen goodother green
goods proposadIn TREATMENT THIRD PARTY CERTIFICATION we include a binary variable

for whether the seller opted for certificatiare(tification).

[Table 7 here]

In regressions (1) — (4) the probability of sellimga given period depends, as expected,
negatively on the price proposed and positivelytima competitors’ price. All else being
equal, proposing a green good increases the pidipalbiselling in TREATMENT CREDENCE
and TREATMENT FuLL-INFO. While the coefficient of this variable is not tstécally
significant in TREATMENT THIRD PARTY CERTIFICATION, whether the seller chooses to
certify its proposed green good increases the ibtyeof selling (model 3). Therefore in a
context where certification is possible, simplyesiiig a green good is not sufficient to sell.
Specifically in the case of REATMENT CREDENCE the coefficient of the binary variable
corresponding to at least a competitor proposiiggean good, decreases the likelihood of

selling, but has no statistically significant impaa other treatments.

How a seller fares relative to competitors in tewhgreen reputation has a positive impact

in TREATMENT FULL-INFO and TREATMENT THIRD PARTY CERTIFICATION. Having proposed
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more green goods than competitors up to a partiqeaod increases the probability of
selling in that period. However, given the inforiloat asymmetry in REATMENT

CREDENCE this reputational measure has no impact on bugkasces, as expected.

4.3. Behavior on the demand side and prices paid for ge: goods

It is also relevant to analyze buyers’ behaviorténms of how they value a good’s
greenness. We present in Table 8 a random effertsl| pegression of the price paid by
each buyer as a function of the type of good (Wgigreen good purchasefiom the
perspective of buyers) and ilREATMENT THIRD PARTY CERTIFICATION a dummy variable
captures whether the purchased good is certifigde good certified Additionally we

include a linear time variable.
[Table 8 here]

In all three treatments, there is a statisticalgngicant and positive coefficient on the
dummy that indicates if the good purchased is gr&meen goods are thus more highly
priced relative to brown goods. Additionally thesea price premium for being certified
green in REATMENT THIRD PARTY CERTIFICATION. Concerning the period variable, there is
a significant decrease trend in the price paid odets (1) and (3). This is consistent with

the results in Bartling et al. (2015) for example.

In all treatments green goods accrue a price pramiglative to brown goods. This is
corroborated when comparing prices. Goods thabam®unced as green have an average

price of 51 experimental points and brown good4@®® in TREATMENT CREDENCE There
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are statistically significant differences betwebka prices of green goods and brown goods
(Wilcoxon-Mann-Whitney test z = 6.15, p<0.01). Ow tcontrary, in REATMENT THIRD
PARTY CERTIFICATION the differences are not significant (Wilcoxon-MaWhitney test z =
0.53, p=0.600). However when certified green gandscompared to the other goods in the
market, the prices are higher (Wilcoxon-Mann-Whitrtest z = 9.43, p<0.01), which

indicates that the market attributes a price premti certification.

Furthermore, we can compare prices for green gaodsss treatments. When comparing
green good prices inREATMENT CREDENCE with each of the other treatment, there is
evidence that those are lower namely comparing eéttified green goods iNREATMENT
THIRD PARTY CERTIFICATION (Wilcoxon-Mann-Whitney test z = -7.44, p<0.01) and
comparing with green goods iREATMENT FULL-INFO (Wilcoxon-Mann-Whitney test z = -
3.62, p<0.01). So a consequence of the informa&ymmetry in REATMENT CREDENCE

is that green goods accrue a lower price in theketahan when the asymmetry can be
partially removed (or is removed all together). sTHs consistent with the fact that buyers
cannot be sure of the true quality of the good thind prices cannot reflect the good’s true

quality.

4.4. Discussion of results

Several of the results from this experiment conféonheoretical expectations. However
there are surprising results that expand our kndgdeas to the degree to which green

preferences and goods can help mitigate exteresliti
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In TREATMENT CREDENCE given the information asymmetry, false claims dbthe

greenness of goods are abundant, when in factlagtean goods produced are few. In
terms of the perception of market greenness, irh @atind, markets appears quite
environmentally concerned. This observation attesthe pervasiveness of greenwashing
taking place on the part of sellers, and to bugdisving themselves to be deceived. In
fact, even in this setup, proposing a “green” gounteases the probability of selling in a
given period. An additional result is that prices §reen goods are lower in this treatment,

so the pervasiveness of green choices may be agdlaily the lower prices.

Furthermore, while that low share of actual greeads is not surprising, the fact that it is
non-zero is. Given that buyers cannot ascertairtrtieetype of the good, the fact that some
goods are actually produced with green technolegyounterintuitive. This corresponds to
CSR given that producer could have simply lied ahbe true quality. As consequence, in
spite of the information asymmetry some sellersfoptmore expensive technologies that

do not impose externalities.

These are good news both from the supply and frmdéemand side of the market for the
potential of voluntary approaches to help solvexsternality problem. Therefore voluntary

approaches can be a part of the solution to solxtgrnalities.

On the contrary, the results from the other treatsxdimit that potential. With no
information asymmetry, or with the option to rematyave observe a share of green goods
produced of just around 1/5 to 1/4 of the market. TREATMENT THIRD PARTY
CERTIFICATION there is also the appearance of pervasive greeavimehStatistically, prices

of green and brown goods do not differ, howevetifesnl green goods do accrue a price
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premium. Therefore, the introduction of an optiormo-label partially helps market
participants internalize externalities. Howevelséagreen claims and purchases are still

abundant. This is not surprising given that pricksertified goods are higher.

Finally, TREATMENT FULL-INFO serves as a benchmark as it presents the unieélist-
best solution. With no information asymmetry, ntséaclaims can be made and buyers
need not be wary of uncertified green goods oradist them in the market. The results
from this treatment thus provide a reference iimgef the potential of the voluntary
internalization of externalities. Given the shafd®.1% of green purchases overall, we can
conclude that there appears to be a limit to hawgfaen preferences and CSR can solve

the externality market failure.

5 Conclusions

Green and ethical goods are now available in coesumarkets as alternatives to more
conventional goods and offer a pro-socially mogdatonsumer the option to care for a
public good cause through her consumption decisidosvever without an eco-label it is

not possible for the consumer to check both beéore after the purchase if the claims
really are legitimate and the purchased item iscagsing externalities on the environment.
In economics these types of goods are said to Aaredence attribute. The current paper,
using an experimental approach, explores precigedy credence attribute in a context
where consumers are given the possibility to chieitaithe externalities caused by their

purchase decisions and sellers can produce gooals db not cause externalities.
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Theoretically, both features individually imply theocial welfare maximization should not

be achieved and this is in fact observed in theerEent reported here.

We study a market where brown goods cause an ektgron others and where green
goods have a credence attribute, and allow forviddals to choose according to their
preferences, rather than induce preferences. A¥sodo not restrict supply as has been
done in similarly motivated experiments. As a capusmce all buyers in the market are
able to buy from just one firm, and are not foroedestricted to buy from the remaining

offers available.

Our main research question concerns the simultanempact of the information

asymmetry (credence feature) and the existencetefralities on others when a brown
good is consumed. Furthermore, while informatiognasetries may prevent the social
optimum from being achieved, consumers need to ahoait the external costs of their
actions on others. A standard economic assumpsofori consumers or firms not to
voluntarily internalize externalities. A seller &bor a full information setting may help
overcome the inefficiencies in REATMENT CREDENCE but only as long as market

participants value not causing externalities orersth

As expected theoretically we observe that REATMENT CREDENCE the share of actual
greens sold is the lowest of all three treatmenit®re is a marginal improvement in the
market outcomes of the other two treatmentSEATMENT THIRD PARTY CERTIFICATION
and TREATMENT FULL-INFO) relative to 'REATMENT CREDENCE Social welfare
maximization is however not achieved, as it woufgly that all market participants value

the burden placed on others from their consumptimices. Indeed the green market share
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is only roughly 1/5 to 1/4 in this experiment whée information asymmetry is partially or

totally removed.

Therefore theoretical predictions are verified amdobserve the expected results. However
we find a level of actual green consumption belbat bf other experiments (e.g., Bartling
et al. 2015 report 44% of market share for the gbatl does not impose externalities) and
believe this is driven by non-trivial design optsorbut which are aligned with more
realistic market conditions. As we mentioned, wease features that closely resemble the
type of good that motivated our experiments. Ashswaar protocol in the main treatment
mimics credence goods by not revealing informatibout the actual externalities caused,
until the end of the experiment when payments rnieetle disclosed. Also, as in Plott
(1983) we implement externalities of consumptiorthesimpact on other buyers, namely
similar participants who are asked to make sindkeisions within the same group, which
means the decisions are reciprocal. Finally, wenalointroduce supply restrictions which
could have led to “forced” green consumption oleast not being free to buy the preferred
choice. All of these features combined may haveced prosocial behavior throughout the
experiment in comparison to other experiments aliterature, but we believe that has in

turn made both our design and our results morésteal

Moreover, the reduced market share for green gobderved within our experimental

setting is in line with studies on consumers’ atté-behavior gap (e.g. Boulstridge and
Carrigan 2000; Devinney et al. 2010). In fact, pites of widespread support in surveys for
pro-environmental consumption choices, actual pasel make green goods still part of a
niche market. These results conform with a recé&hsHrvey whereby 26% of respondents
indicated that they bought green goods (Europeann@ssion 2013), even though support
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for green goods is much higher (89% agree thatiffgugnvironmentally-friendly products

can make a difference to the environment”, p. 6).

In the broader study of sustainable developmerstagwable consumption and individual
choices can play a major role (EU Commission 2@ECD 2001, 2002). It is often argued
that information provision as to the environmeraatibutes of goods can foster sustainable
consumption, notably “consumers should be empoweradiake informed choices through
better information on green credentials of différproducts” (EU Commission 2014, p.7).
Our experimental results do not challenge this @ggnr but caution as to the limits of
voluntary individual and corporate social respoifisyb Also, given the results concerning
greenwashing and false claims as to the greentieg®ds, we can go as far as saying that
from a societal perspective it is worth for greéimas made in the market to be frequently
audited or else we all run the risk of assumingrttaeket is addressing externalities, when

in fact it is not.

Plott (1983) challenges the belief that given thatividuals exhibit some forms of
prosocial behavior, markets will not ignore extditiess, or alternatively “people are aware,
sensitive, and concerned about others so why shibilg behave in such an atomistic
fashion?” (p. 106). Furthering this conclusion, experimental results show that voluntary
measures relying on consumer choices and potgntiaficern for others, even if supported
by eco-label solutions, are not enough to provide@al optimum equilibrium. The market
share for the green goods still remains residuanevhen the asymmetric information
market failure is solved with reliable certificatioThis suggests that more conventional

policy approaches are needed to address the el prablem.
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In conclusion, in this paper we propose a novel mode realistic experimental design to
studying green goods market and assess to whattexigividual and corporate social
responsibility can voluntarily address the extdtpaharket failure. The results point to the
limited role that this type of voluntary approactem play in tackling externalities. A
natural extension of this experimental setup wdaddo test different policy instruments to

address the externality problem.
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Table 1 Parameters for the green and brown goodsn(iexperimental units)

green brown
(-) production cost 50 40
(-) externalities 0 20
(+) benefit 100 100
(=) net social benefit 50 40
(-) certification cost (if
applicable) 2
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Table 2 Treatment features

THIRD PARTY
CREDENCE CERTIFICATION FULL-INFO

Truthful announcements

brown good 4 4 v
green good v
certified green good v
Certification v

Externalities known with certainty

brown good 4 v v
green good ? ? v
certified green good - v -

Legend: “-“ not applicable;¥” present; “?” uncertain from the buyer’s perspesti
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Table 3 Stages within each round

Stage 1: Firms’ proposals

All treatmentsfirms choose to produce green or brown goods and price for the good.

Additionally for REATMENTCREDENCEand TREATMENTTHIRD PARTY CERTIFICATIONfirms
decide the type of good to be announced (which ditigr from the one

being produced).

Additionally for TREATMENTTHIRD PARTY CERTIFICATIONWhen choosing to produce a green

good, firms are asked if they wish to pay for diieation of the good.

Stage 2: Market proposals and buyer decision

All treatments:proposals of each seller concerning the price(andounced) type of good
are revealed. Each buyer can choose from whom tochpse one unit or

whether not to make a purchase.

Stage 3: Information about market outcomes

All treatments:participants are informed about the choices ahttaaisactions made in the

market. At this stage no decision has to be made.

Producers learn about the price, announced typgoofl and sales of the
other firms, as well as their own. Period and cwativé earnings are

calculated and revealed to sellers.

Buyers learn about the price, announced type ofdgand sales of each
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producer. Period and cumulative earnings, as welleaternalities, are

calculated and revealed to buyers as far as islpess each period.

TREATMENTFULL-INFO: all relevant information is known with certaintpdarevealed in

stage 3 (including externalities imposed).

TREATMENT CREDENCE and TREATMENT THIRD PARTY CERTIFICATION participants are
informed their payoffs may be lower if other buydseught good B,
consequently imposing an external cost on the othsers in the same
group. Externalities known for sure are calculaaéthe end of each period
but actual externalities are only revealed at thd ef the experimental

session.
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Table 4 Sessions overview

Treatments

# groups # subjects # selers  # buyers
CREDENCE 2 sessions *3 groups 36 18 18
THIRD PARTY CERTIFICATION 2 sessions *3 groups 36 18 18
FULL-INFO 2 sessions *4 groups 48 24 24
Total 20 120 60 60

46



Table 5 Share of green goods in proposals and purabes

Actual Market Perceived Perceived
Treatment Actual Proposals
share proposals Market Share
CREDENCE 15.6% 10.3% 69.4% 63.6%
THIRD PARTY CERTIFICATION 29.4% 25.8% 76.4% 76.2%
Only certified greens 25.3% 24.2%
FULL-INFO 31.9% 18.1%
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Table 6 Social welfare: benchmarks and actual outenes

TREATMENT CREDENCE # greens # browns net social benefit
benchmark: all greens 36( 0 18000
actual market outcome 37 319 14610
TREAT. THIRD PARTY CERTIFICATION # gree.n's # grggns # browns net social benefit
non-certifiec __ certifiec

benchmark: all greens non-certified 360 0 18000
actual market outcome 6 87 266 15116
TREATMENT FULL-INFO # greens # browns net social benefit
benchmark: all greens 48( 0 24000
actual market outcome 87 390 19950
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Table 7 Panel data Logit model for the probabilityof seller selling at least one unit

TREAT TREAT THIRD PARTY  TREAT FULL-
CREDENCE CERTIFICATION INFO
VARIABLES (€D)] (2 3 (4
Proposed price -0.304*+* -0.135%* -0.173* -0.334**+*
(0.0434) (0.0459) (0.0685) (0.0549)
Lowest competitors' price 0.332%** 0.175%* 0.198*+* @31*+*
(0.0549) (0.0491) (0.0703) (0.0696)
Green good proposed (1:yes 0:no) 0.913* -0.0654 8.48 0.964**
(0.465) (0.591) (0.535) (0.317)
Other green goods proposed (1:yes 0:no) -1.005** 410. -0.229 0.00440
(0.371) (0.702) (0.675) (0.224)
Relative green reputation -0.0976 0.200*** 0.203*** o5t
(0.0933) (0.0391) (0.0393) (0.0414)
Certification (1: yes 0:no) 1.612**
(0.762)
Constant -0.185 -0.576 0.0637 1.006
(1.484) (0.946) (1.000) (1.467)
Observations 360 360 360 480
Number of unigue subjects 18 18 18 24

Notes: dependent variable: dummy variable for sdlldling or not in a given period; Robust

standard errors in parentheses; levels of statistignificance: *** p<0.01, ** p<0.05, * p<0.1
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Table 8 Random effects panel regression of price jhby each buyer

TREAT THIRD
TREAT
PARTY TREAT FULL-INFO
CREDENCE
CERTIFICATION
@) 2) 3
Green good purchased (1: yes 0: no) 6.278*** 5.¥11* 8.520***
(0.958) (1.980) (1.266)
Green good purchased is certified (1: yes;
0: no) 7.394*
(4.346)
Period -0.621*** -0.538 -0.299*
(0.158) (0.386) (0.173)
Constant 51.81*** 49.90*** 47.44%*
(2.542) (3.417) (2.294)
Observations 356 359 477
Number of unique subjects 18 18 24

Notes: dependent variable: price paid for a goodabfpuyer; Standard errors in parentheses

clustered by group; levels of statistical significa: *** p<0.01, ** p<0.05, * p<0.1
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Appendix
Figure A. Screenshots for the experiment

Al. TREATMENT CREDENCE Input screens for sellers (Stage 1)

You are Producer 1

Price (per unitin points) 88

Mate that you may announce ta buyers a differsnt type of good from the one you actually producad;
(the cost of production refers to the one you actually produced)

Type of good to be announced: Type Alhigher production cost, no impact an ather buyers
Type B (lower production cast, negative impact an other buyers)

Please indicate here the Type of Good you wish to produce in this Period Type Athigher production cost, no impact on other buyers)
* Type B (lower production cost, negative impact on ather buyer:

A2. TREATMENT CREDENCE Input screens for buyers (Stage 2)

You are a Buyer.
The Producers announce the fallowing propasals of Price and Type of Good (recall the announcement of Type may not carrespond to the true Type):

Producer 1: Price 70; Type of Good: A (higher production cost, no impact on other buy

rs)

Producer 2: Price &

A (higher production cost, na impact on other suyers)

Producer 3: Price 95; Type of Good: B (lower production cost, impact on other buyers)

Which of these offers do you wish to accept?
w Buyfrom Producer 1
Buy fram Producer 2
Buy from Producer 3

Do not buy in this period
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