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Abstract

An impure public good is a commodity that combipesblic and private characteristics
in fixed proportions. Green goods such as dolphemnflly tuna or green electricity
programs provide increasingly popular examplesrgiure public goods. We design an
experiment to test how the presence of impure pdabds affects pro-social behaviour.
We set parameters, such that from a theoreticait pdiview the presence of the impure
public good is behaviourally irrelevant. In a baselsetting, where the impure public
good provides only small contributions to the palgood, we observe that on aggregate
pro-social behaviour, defined as total contribugida the public good, is lower in the
presence of the impure good. Some individuals doatter their decisions, but roughly
two fifths of subjects make a lower contributionthe@ public good in the presence of the
impure public good. On the contrary, in the casenalthe impure public good favours
the public good component at the expense of prigataings, individuals are unaffected
in their behaviour. We conclude that the preserigge®en goods which have only a small
environmental component may reduce pro-environnhéetaaviour.

Keywords: green goods, impure public goods, praoasobehaviour, social norms,

experimental economics.
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1. INTRODUCTION

So-called green goods involve the joint provisioh a private good and an
environmental public good and are in fact a spedype of impure public good
(Cornes and Sandler, 1994). In market based sesjathany green goods are now
sold as alternatives to conventional consumer goodsarkets as diverse as domestic
electricity, investment funds, office stationerydacars. More widely, green goods
belong to the class of embedded goods that in@ndethical dimension, such as Fair
Trade products as well as RED branded goods fromléApgGap and others. For
parsimony we will refer to them all as impure gadkisthis paper, we report on two
linked experiments designed to test the impact looices of the presence of an
impure good. We seek to examine whether havingrgruie good available in the

choice set raises total contributions to a pubtiody

The public good characteristic of impure goods tayintrinsic to the production or
distribution of the private good or it may be simgimbedded in the private good,
such as a donation to a public good cause. The afadiee intrinsic public good
characteristic encompasses goods whose productiahistibution process is less
environmentally damaging as is the case of grésirgity (which is produced with
renewable energy sources, thus reducing greenlgasseemissions), shade-grown
coffee (whose production preserves the naturalthiabind biodiversity), recycled
stationery (which saves raw resources), dolphie-gaha (whose capture process
minimizes collateral species damage), hybrid cesiqh generate less greenhouse-
gas emissions than conventional cars), organicym®d@whose production process is
claimed to be less environmentally damaging thamventional farming), amongst
others. Meanwhile embedded giving can be foundomekample charity postcards
(which allocate a fixed value of the sales pricethte charity), and carbon neutral
flights (whose price includes the correspondindgoaroffset payment). In effect, as
long as a private good is bundled with a type ofiremmental offset or contribution

to reduce environmental externalities, it can besatered an impure good.

Not only have markets for green and ethical goadsrged recently but there is also
increased demand for these goods. Furthermoren ggeeds and eco-labels are

considered as instruments in an information disslsapproach to environmental



policy advocated for example by the OECD (280Therefore the relevance of

impure goods in all forms is undeniable.

Apart from the growing importance of impure goodemeercially and in
environmental policy, our motives for conducting #xperiment stems from the fact
that there at least two main theoretical perspeston their impact. A straightforward
view is that impure goods simply add to the choigpen to the consumer (Kotchen,
2005, 2006). One can think of the standard goobe&isy one characteristic and the
environmental cause as another characteristic. é®rgigood like a carbon neutral
flight then bundles the standard good and the enmental cause of lower carbon
emissions into one package. A green good mightlalger search costs or reap some
economies of scope in production. Alternativelymight be difficult to combine the
characteristics in the same good. Thus in theosy ithpure good could offer
consumption that was more or less efficient thanpbt purchasing the two goods

separately.

simply purchasing the two goods separately.

Alternative perspectives have a psychological etemé&onsider, for instance,
anchoringwhich refers to a non-intentional phenomenon byctviinal choices and
judgment are dependent on the initial anchor vasewell as to the process of
adjustment that takes place in between (Kahnemah, €t986). Ariely et al, 200x, for
instance show that an anchor provided by the \astdigits of an individual’'s (US)
social security number, influence reservation ige subsequent auctions for real
goods. Impure goods may provide an anchor, paatigulin situations where

preferences are hazy.

! Informational approaches to environmental poliaydibeen called the “third wave” of policy control
policies, as opposed to the first wave of regulatmstruments and the second wave of
economic instruments. Tietenberg (1998) consideas «disclosure strategies seek to enlist

market forces in the quest for efficient polluticontrol» (p. 588).



Another alternative perspective is founded moresagial psychology, allied with
some evidence from recent economics experiments. view suggests that human
behaviour is often contextual and wily. Kunda (1P80ggests that individuals use a
set of cognitive processes that allows them toarat the conclusion they want. This
direction-based reasoning is limited by the juskfiity of the reasoning, that is,
“people motivated to arrive at a particular conduosattempt to be rational and
construct a justification of their desired conctusthat could persuade a dispassionate
observer” (Kunda, 1990, p. 482). This phenomenomofivated reasonin@llows
individuals to justify their actions and act in tbentrary direction prescribed by the
norm. In the context of public good contributiomsdividuals may acknowledge a
norm for altruistic behaviour. However the presenté¢he impure good may guide
individuals towards high or low contributions degerg on the technology
parameters. In this sense, an impure good withwaslmare of the public component

creates a justification for acting less altruidticthan in its absence.

Motivated reasoning is a fairly neutral term. Otkecial psychologists have used the
more loaded expressiomoral hypocrisyto refer to the case where “morality is
extolled — even enacted — not with an eye to priodua good and right outcome but
in order to appear moral yet still benefit onesglBatson et al., 1997). This
phenomenon has been extensively documented witriexgnts where subjects try to
give the appearance of acting morally following ra-pocial norm, when in reality
they are acting selfishly (Batson et al., 1997 sBaf 2002).

Some economic experiments have provided evidenceodivated reasoning effects
and apparent moral hypocrisy. Both Lazear et @122 and Dana et al. (2006) ran
dictator games in which subjects had the optionaplay the dictator game and keep
the endowment to themselves without and with a Ipgneespectively. In these
experiments, dictators make their choice beforag@formed that they can opt out
of the game and keep the endowment or part ofidt,44% and 27.8% of participants,
respectively, who had indicated they would haveethaomething with the recipient,
then choose to opt out of the game. Thereforepth bases some subjects who would
have shared something in a straightforward dictgéone, prefer not to play the game

at all, avoiding thus being in a position where sosort of altruistic norm would



compel them to give to the recipient.

Another source of motivated reasoning occurs inpitesence of what Dana et al. (|
2007) have called a moral wriggle room. A wriggteom is present when some
element in the decision allows individuals to jiystacting selfishly, which implies
that if the wriggle room was not present, individuavould act more altruistically.
The wriggle room effect will therefore correspormda selfish behaviour when the
wriggle room is present and an altruistic choickeowise. Several wriggle room
catalysts have been identified, namely uncertaatiyut outcomes and delegation of

responsibility, etc.

In practice with some actual products, the clairharoimpure good are not always
backed by concrete information concerning the aaomatribution to the public good
cause (as in the case where a percentage of tfits pgesaid to be given to particular
cause without further informatiér?). In other cases, with goods such as hybrid cars
which are less environmentally damaging, the comsuneeds to seek specialized
information to fully understand her contributionttee environmental public good. For
example some Christmas cards are marketed as mamig some amount to a
selected registered charity. These are often moqeersive than equivalent
conventional Christmas cards and the charitabléeréifitial may be less than the
markup in pricd Hence, a more efficient solution would be to pase a cheaper
option and donate the remaining to charity, oftatheut much effort (given the

2 For example, two Red products have the followimgjdations in terms of the public good component

(source:http://joinred.com/productsivith no clear monetary quantification: «Giorgiondani is

contributing an average of 40 percent of its grpesfit margin from sales of all Emporio
Armani (PRODUCT) RED Products directly to the GlbBand.» and «5-15% (depending on
the product sold) of the net sales of Converse (PBOT) RED shoes will be contributed to the
Global Fund, to help eliminate AIDS in Africa.»

% The New York Times in December 2007 ran both dtogdl and an article on how some embedded

giving programmes lacked transparency (NYT, 20004T, 2007b).

* For example, in the UK, the Charities Advisory Bb42007) publishes a list of charity Christmas
cards and the respective contribution to the deseghcharity and alerts to the variability in

charity contributions by retailer and to the snaaiounts being donated in reality.



intensive donation campaigns at that time of yddaowever, though they are often an
inefficient option, charity cards are increasinglgpular among card purchasers.
Despite the often blurry definition of the publioag component and the inefficiency
in the implicit technology by which the bundling &hieved, impure goods are
increasingly chosen in settings where it is alsssfile to make direct contributions to
public good causes. Therefore, there are somensdssuspect that an impure good
may be chosen because it provides an easy morapesoute from a social nhorm

prescribing generosity towards public goods.

To sum up, there are some reasons to suspectrinatpure good may be chosen
because it provides an easy moral escape route &osocial norm prescribing
generosity towards public goods. Alternatively,igpure good that fixes the ratio of
private to public good expenditure may provide achar to individual decisions.
Given these considerations, we wish to exploreidbee of behavioural relevance of
these impure goods for the private provision ofljguipoods. Therefore, we design an
experiment where impure goods can be included 4o test their influence on how
individuals allocate their endowment between theggbe and public characteristics.
This type of allocation decision can be studiechimita dictator game setting, as we
will argued. Two related treatments are implemenBaath involve inefficient goods,
which do not expand the choice set for the consunaed should thus be
behaviourally irrelevant. The first treatment cgpends to a within-subject test of the
behavioural relevance of an impure good that favdhe private characteristic (we
refer to these as selfish impure goods) and ecgngl does not impose a high
contribution to the public good (Treatment SIG)nc& selfish impure goods will
prove to be behaviourally relevant, we need to fyewhether this is due to
experimenter demand or simply anchoring on the magood allocation. The second
treatment involves an altruistic impure good, whicbtludes a larger contribution to
the public good (Treatment AIG). Since the impuoedjis not behaviourally relevant
in this case, experimenter demand and anchoringnatelikely to explain the
asymmetric relevance of the impure good, so altemaexplanations, such as

reluctant altruism, are explored.



The plan for the remainder of the paper is as ¥aloln Section 2, we present the
theoretical analysis of impure public goods, and a@esign. In Sections 3 and 4, we
present the results. Conclusions from both experisare discussed in Section 5.

2. IMPURE PUBLIC GOODS AND THE PRIVATE PROVISION OF PUBLIC

GOODS. THEORY AND EXPERIMENTAL DESIGN

2.1. PRO-SOCIAL PREFERENCES AND BEHAVIOURS IN THEORY AND

EXPERIMENTS

In the Economics literature on pro-social behawspgeveral types of preferences
have been identified that may give rise to the gigvprovision of public goods.
Generically an altruistic motivation exists when iadividual’s utility includes the
level of public goods. Another such motivation sdaint to the contribution to a
public good is the warm glow hypothesis of Andre¢®90), according to which
some individuals derive utility from the contribani to the public good in itself rather
than the public good, thus experiencing a “warmaglérom giving. Alternatively,
Hollander (1990) considers that individuals careutlwhat is the social standard of
contribution by others and derive utility from hdlaey compare to this standard. This
has been denoted as the social approval motivagpothesis. Furthermore, Brekke,
Kverndokk and Nyborg (2003) consider that individuaare about their own
perception of their pro-social behaviour relatiee dthers, which is a self-image
assumption concerning preferences. However, regesdbf how we interpret pro-
social behaviour in terms of underlying motivation, these types of preferences
individuals derive utility from the private and pigbcharacteristics and not from the

means by which these characteristics are achieved.

Assuming consumers have preferences towards pgbtids, the choice problem of
the pro-socially motivated consumer involves alto@pincome between private and
public goods. Impure goods combine both a privaig @ public dimension with a

fixed technology, therefore they represent an &ttt option for the consumer’s



choice problem. Within this setting the consumegagyes in the private provision of
public goods when she chooses to purchase eitbgyute public good or the impure

good.

In terms of the Experimental Economics literatype-social behaviours have been
systematically observed in experiments with gamesh sas the dictator game. In
dictator games, one subject (the dictator) is emtbwith money and instructed to
make a decision as to its division between hims@lfl another participant (the
recipient). The subject is thus faced with a ch@uoablem involving her payoffs and
the payoffs of another participant. A robust gemegsult has been for some dictators
to allocate a positive share of endowment to reaisi, despite that fact that a payoff-
maximizing individual should keep the endowment.wdwer if we assume the
individual cares about the payoff of the other iggrant, then sharing a part of the
endowment may be utility maximizing, and regardletshe motivation prompting
individuals to share with the recipient, the fagtthat these types of behaviours are
observed robustly in dictator game experiments (@am 2003). The dictator game
involves no interaction between subjects and isnatly a one-shot choice, so there
are no confounding issues arising from strategibab®ur, reputation building,

cooperation, etc.

To study the behavioural reaction of individualdhie presence of impure goods, we
can take a choice setting, such as a dictator gardereplace the other subject by a
charity, and in this case the subject is askedlltcate the endowment between
herself and a public good cause. In this choicanggtwe can introduce a generic
impure good, and thus study in a controlled envitent whether or not individual

choices are affected by the presence of the imgood.

2.2. S RATEGIC FRAMEWORK

Our basic design starts with the theoretical wdrKatchen (2005, 2006) who models
green goods as impure goods (Cornes and Sandgf, C&rnes and Sandler, 1994)
and uses a broad definition of green good to irelbdth cases discussed above,

namely the intrinsic and embedded public charastieri Kotchen proposes that
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consumer behaviour and the private provision oflipignods in markets with impure
goods be analyzed within a characteristics appro&giecifically, preferences are
based on the consumption of private and the publaracteristic regardless of how
they are achieved (through pure private, pure pudglimpure goods). For want of a

better term, we will call this thetandardview.

The budget constraint faced by the consumer isesgmted by a combination of
private characteristic; and public characteristicé, which can be obtained via a
conventional goodd) generating one unit of and costing 1 monetary unit, a direct
donation to the public goodi() generating one unit of and costing 1 monetary unit,
or via the impure goodg). The impure good generates both characteristicsag
andy = gg with positive technology parametefs >0,3> 0) and costs 1. The prices
of the characteristics are mainly a function ohtemlogy parameters, when obtained
via the impure good. An impure good, whose joirttduiction of the characteristics is
more efficient than the separate production, d.es>1, will be denoted as efficient,
as opposed to the case wheres<1 and o+ =1, which will be called inefficient

and neutral impure good respectively.

The budget constraint faced by a consumir the presence of an efficient impure
good with exogenous wealth of is defined in terms of the characteristics by

equations (0.1) and illustrated by Figure 1.

< B
Ys(w-X)=, 0.1
1= ,/3 '
Yo v X

® Kotchen (2005) suggests that the technology paemelated to the public good characteristic can b
interpreted as an awareness parameter relatedm@dmsumers perceive this component of the

impure public good.
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Figure 1 Budget frontiers in the characteristics space effitient impure good (E)

In the presence of the efficient impure good, &teo$ possible characteristics bundles
Is expanded in comparison with just the combinatibq andd;. Point M corresponds
to the case where individuals allocate all theicome to the consumption of;
through the consumption of conventional private djog. To increase the
consumption ofY;, without the impure good, individuals trade-off eofior one
consumption of; for di. With the impure good, they can increase conswngtf Y;,

by reducingc; and increasing;, thus moving up segment EM. This occurs up to the
limit where all income is being allocated to thepume good yieldingdw; of Y; and
aw; of X;. B corresponds to the case where individuals aleo@ll income to the
public good thus generating=w;. To increase consumption f individuals can
move down segment BE, decreasing donation andasicrg consumption of the
impure good, up to bundle E. So, an impure goodseharoduction technology is

efficient expands the individual consumption poditigs set.

Given these budget constraints (in equations (Gahy assuming that individuals’
preferences are defined only on the characterigtfgace, the individual utility

maximization problem over the characteristics ifoflews:

maxy (X, V)
st Y=(w- x)2 (0.2)
Ysw- 2L
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For the case when the impure good is neutral mgef its technology4 + 5 =1), the

same bundle of characteristics is obtainable witlorabination of private and public
goods. In Figure 2, the consumption set is given segment BM only. The
introduction of this impure good is neutral as & the consumer optimization
problem is concerned, since individual preferenege only defined on the
characteristics. If an impure good is inefficiemidahas a technology such that

a+pB<1, it would be possible to spend the same amouirtagime on a combination

of the conventional private and public goods aniobthigher amounts of at least one
characteristic. This is illustrated by Figure 3. &dhthe impure goods are either
neutral or inefficient, the consumer utility maxmation problem implies that the
choice of the impure good is always weakly or ggipndominated, since the
consumer will always prefer more of each charagtierirather than less. In both
cases, when consumer’'s preferences are defineérmstof private and public
characteristics, the introduction of an impure gebduld not alter the allocation to

the consumption of private and public charactessti

YN
B
Wi
E
B,
M
N
7
aw Wi X

Figure 2 Budget frontiers in the characteristics space wéhtral impure good
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Figure 3 Budget frontiers in the characteristics space witfficient impure good

In summary, when we assume that individuals’ pesfees are defined in terms of
private and public characteristics, the introductad an inefficient or neutral impure
good does not affect individual's utility maximi&at problem and therefore does not
affect her utility maximizing choices. The purposkthis paper is to investigate
whether this theoretical prediction holds experitaltyr in other words, we should
still find experimentally that as long as the imp@good is not efficient it should be

behaviourally irrelevant.

2.3. IMPURE GOODS IN A LABORATORY EXPERIMENT

So, from a standard point of view, the introductadran impure good is just another
way of supplying private and public characteristi€she impure good is efficient, it
will expand the consumption possibilities. Howeifethis impure good is neutral or
inefficient it does not alter the consumption set dherefore the ultimate utility

maximizing choices. Therefore our main hypothesis i

HO: The presence of an inefficient or neutral ing@ood is not behaviourally

relevant.

A corollary is that the impure good should not hesen when it is inefficient.

14



To test this hypothesis we use a modified dictgame as the starting point. In the
typical dictator game, the recipient is anotheivittial, usually another player in the

experiment. We use a good cause as the recipieet @ example Eckel and

Grossman (1996) who use a local branch of the ArarrRed Cross as a recipient).
In the baseline decision, individuals can keepethéowment for private purposes or
make contributions to public good causes. In thattnent decisions, the impure good
Is an option with a predefined division of the piiydetween the individual and the
charity. When an impure good is present we wilergb this modified game as an

impure good dictator game.

Subjects are asked to allocate a given endowmeh0 dbkens between themselves
and a charity, which is described before the stdrithe experiment. For this
experiment, the charity is the Hardship Fund at &dyolloway — University of
London, UK (RHUL) which assists students finangialWe choose this charity to
make it relevant to the participants in the expenmm since for the charitable
component of the experiment to be salient, subjeltaild care about it and being
students at RHUL, we expect them to feel more glyotowards this charity than
another broader charity. Therefore their earnimgsfthis experiment correspond to a
private consumption decision and their donatiorthi® charity corresponds to their
private provision of the public good (in this cati®e welfare of fellow students at
RHUL).

2.4. DESIGN

Given a fixed endowment, the underlying budget @t be described by four

parameters:
1. The presence or absence of the impure public good.

2. The value ofx+p — i.e. whether the impure public good is neutficient or

inefficient.

3. The value off/o. — i.e. whether the impure public good has rel&iveore or

15



less of the public good.
4. The pricep, of the public good, relative to the private good.

In the experiment we vary the values of these patars to consider the robustness of
the main hypothesis and to investigate subsidiaepries. We two values gf when
the price of making a donation is high, one tokaptkcorresponds to £0.50 in
individual earnings and one token allocated toctierity corresponds to a donation of
£1; when the price of making a donation is low, omlen kept still corresponds to
£0.5, but now £2 goes to the charity for each takemated to it. We use two types of
Plo. For simplicity we will label impure public goodgth the relatively high value of
Plo. asaltruistic and ones with a relatively low value git: asselfish Obviously these
labels are purely relative. Finally, this experimeancerns only impure goods where

the technology parameters are such that they drefinment @+ 4<1).

For the baseline decision (labeled 1H), we usehtgke price. The budget frontier is
illustrated in Figure 4 (a). The range of potengiglate earnings is [E£0, £5] for the
individual and [EO, £10] for the charity.

In the treatment decision (Decision 2H), individubhve not only the option to make
an allocation of 10 tokens as described above, dsd the option to choose a
predefined allocation, corresponding to an inefintiand selfish impure good. The
inefficient impure good implies earnings of £4.2% the individual and £0.50 for the

charity, corresponding to 8.5 tokens and 0.5 tokespectively (illustrated in Figure

4 (b)).

In a variant of the treatment decision, the selfistpure good is neutral in its
characteristics combination (Decision 3H). This urgpgood implies private earnings
of £4 and donation of £2. The choice set is illgtd in Figure 4 (c).
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Figure 4 Choice set in baseline decision and decisions sdtfish impure goods with high price of

giving

Other decisions can be depicted in a similar mgrasein Figure 5.
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(b) Decision with inefficient impure

(a) Baseline decision (Decision 1L)
good (Decision 2L)

Figure5 Choice set in baseline decision and decision wigffficient impure good with low price of

giving

Subjects are also told they will have to make sawcisions but only one will count
towards their actual payoff and charity donatioméich will be determined by
random draw at the end. This procedure followsrémelom-selection method (Davis
and Holt, 1993, p. 438) with neither feedback betwelecisions nor feedback in
terms of what other participants have chosen. &k, ssubjects have an incentive to
17



treat each decision independently, and are reminu@@ than once that they should

treat each decision as if it were the one thataétermine their actual payoff.

3. EXPERIMENT 1: SELFISH IMPURE GOOD

3.1. IMPLEMENTATION

Subjects were recruited at RHUL by campus and netradvertisements and via the
mailing list for recruitment to economic experimenthe sessions took place in the
Experimental Economics Laboratory using z-Tree dificher, 2007) during the
month of October 2007. Subjects were seated at etanferminals and informed that
their decisions and earnings would remain anonyraodsprivate. In this experiment,
66 students took part, of which 23 were female (Ba%@ the average age was 20.9

years.

To familiarize subjects with the computer interfamed ultimately the allocation
calculations that are later required of them, imdlials are asked to read through a
hypothetical scenario where allocation decisions arade and asked to make
calculations. There is however a clear indicatidrattthis is not the actual
experimental scenario. In case a participant makesstake, she has to wait for the
experimenter to discuss the error privately befsihe can proceed to the actual
experiment. Of the 66 participants who took parthie experiment reported here, 9
required intervention by the experimenter. Howeviligre were no significant
differences in the distribution of behaviour in adgcision between subjects who

made a mistake in the practice and those who did no

For a session that never exceeded one hour, aveagegs were £8.14, with a
minimum earned of £5.40 and a maximum of £9, wimchude a show-up fee of £4.
This is comfortably above the minimum hourly wagethe UK.

3.2. RESULTS

18



Order effects

We implement two treatments, each with 12 decisiasch differ in the order with
which the baseline decision (Decision 1H) and tleislon with impure good
(Decision 2H) are implemented as well as in theeomf other decisions. In order
treatment 1, the first decision is the baselineisi@e (with high cost of giving)
followed by the decision with an impure good (wilgh cost of giving), and the
reverse is implemented in order treatment 2. Réspdg 29 and 37 subjects
participate in each order treatment. The WilcoxoanktWhitney rank sum test
(WMW test) yields no statistically significant déifences in donations in the baseline
decision in both treatments (test statistic of z660 and 2-tailed p-value = 0.504).
Meanwhile, the difference in charitable behaviouthe presence of the impure good
in both order treatments is not statistically siigant, following the WMW test
(z=0.013, 2-sided p=0.985). Similarly there areonder treatment differences for the
other decisions made by subjects in this experintéemce, the data for each decision
is pooled for the following analyses.

Behaviour in the baseline decision

In our experiment, in the baseline decision witghhprice of giving (Decision 1H),
77% of subjects donate a positive amount to chaagycan be seen in Figure 6. On
average the amount donated is £2.42 which correlsptin 24.2% of the maximum
donation possibl¢Table 1 summarizes the donations for this decisiod for the
decisions that will be discussed later). Also, cd&igng only the donors, the average
donation is 31.3% of the maximum allowed.
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Table 1 Donations in Experiment Hescriptive statistics
Standard
Mean | deviation| Median| Minimun} Maxmum
o Baseline Decision Decision 1K 242 2.33 2 0 10
o
(0]
g Decision with inefficient selfish impure good Deoiri2H 1.67 1.86 1 0 9
(o2}
< £
£ 2, | Decision with neutral seffish impure good Decisigh § 1.89 1.56 2 0 10
§ 2 |Baseline Decision Decision 1l 5.30 5.78 4 0 20
23
ERC)
3 5 |Decision with inefficient selfish impure good Deoini2L 2.77 3.99 2 0 20

Note: 66 observations

The results are in line with previous work. Lazedral. (2012) observe in their
baseline treatment (with anonymity) that 67% of fiéeparticipants share something
with the recipient of the $10 with which they areewed; on average subjects share

24.2% of the endowment and considering only théviddals who share something,
the average shared is 37.1%. Meanwhile, Eckel amdggnan (1996) observe that

73% of subjects donate to the charity.
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Behaviour in the presence of a selfish and inefficient impure good

In Decision 2H, the impure good gives an earnin§4R5 to the individual and £0.50
to the charity. In this decision the impure good be classified as both selfish, since
the implicit token allocation favours the individuand inefficient, since it generates

a loss of 1 token, or equivalently £0.50 in privaéenings or £1 in donation

The null hypothesis is that the impure good is lehaviourally relevant. However,
comparing individual charitable behaviour in thegance and absence of the impure
good, we reject this hypothesis. In the baselineistten, 1H, mean donations are
£2.42; in decision 2H, in the presence of the slelind inefficient impure good the
mean donation is £1.67 (refer to Table 1 and Figuie the frequency of donations).
The mean donation is lower because 42.5% of suh(28) donate less to the charity
in the presence of the impure good, whereas onl% 214) increase their
contribution. Comparing donation choices in Decisidd and 2H, we conclude that

this behavioural difference is statistically sigreit (z=2.65, p<0.0%)

15 15

15
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1

Frequency
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Donation in decision with impure good- Decision 2H

Figure 7 Frequency of donations in Decision 2H

® Unless otherwise stated, the reported p-valueshierstatistical tests are 1-tailed p-values amd th

reported test results are for the Wilcoxon matcpaids signed rank test (W test).
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We also observe that the impure good is chosen byt ®f 66 subjects (13.6%) in
Decision 2H. This behaviour is not consistent wagsuming that individuals care
only about the private or public characteristicscldser inspection of the individuals
who choose the impure good reveals that 7/9 giteglaer donation in the baseline

decision.

If we restrict attention to the individuals who dot choose the impure good (57
subjects), the mean donation is £2.29 in Decisidrafid £1.85 in Decision 2H. For
this subsample, the charitable behaviour is siggifily higher in Decision 1H than in
Decision 2H following the Wilcoxon matched-pairsgrsed rank test (z=1.747,
p=0.04). In other words donations are typically éovin the presence of the impure
good.

With a low price of giving we get the same diffezerbetween tasks. A breakdown of
the frequency of donations is presented in FigurBeéxision 1L is the same as the
baseline decision but with a low price of donatilmgDecision 1L the 66 participants
donate on average 2.65 tokens, corresponding 8D£&nd specifically 53 (80%) are
donors (Figure 8), donating 3.30 tokens or equiviite£6.60. Similarly decision 2L
is the same as 2H but for the lower price of giviAgain donations are lower in the
presence of the impure good. The mean donationnlg £2.77 in 2L. Median
behaviour is significantly higher in Decision 1lathin Decision 2L (z=4.37, p<0.01).
Meanwhile in 2L, the impure good is chosen by 22(1%/66) subjects. Considering
only the 51 individuals who do not choose the ingpgood in Decision 2L, the same
behavioural effect from the presence of the impgoed is observed relative to
Decision 1L. The mean donation is lower (£4.66 ®28) and the behavioural

difference between median decisions is statisyicdnificant (z=3.093, p<0.01).

As an aside we can examine the effect of lowering price of donations by
comparing behaviour in 1L and 1H. In terms of takesonated there are no
statistically significant differences in individudécisions (z=-0.143, 2—tailed p=0.88),

whereas, as a consequence, the difference in migndtmations is statistically
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significant between decisions (z = -4.232 and p¥PD.0herefore, subjects do not

change their own earnings as a consequence ofeitreate in the price of giving,

however they are able to become more generous wtitkacrificing any personal

gain. These results are in line with the finding«arlan and List (2007) who find

that an increase in matching has no significareatfébn the amount directly donated

(before matching) by individuals.
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Figure 8 Frequency of donations in Decision 1L

To sum up, both the hypothesis of behavioural exahce of the inefficient impure

good and the corollary of no-choice of inefficiemipure goods are rejected. Not only
do some subjects choose the inefficient impure goatildecrease their donation as a

consequence, but the ones who make an explicitadltm, give a lower average

contribution to the charity in the impure good dior game.
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Figure 9 Frequency of donations in Decision 2L

3.3. S LFISH AND NEUTRAL IMPURE GOOD

We include in the tasks a variation on Decision 2Hjch consists of making the
impure good neutral instead of inefficient (Deamsi@H). Again the standard
theoretical prediction for individuals who care yrdbout the private and public
characteristics is for their charitable behavioot to be influenced by the presence of
the neutral impure good. In terms of implementatitims decision consists of the
choice set representation in Figure 4 (c), wheearipure good has a payoff of £4 for
the individual and £2 for charity, which is equieal to 8 tokens kept and 2 donated.

In this decision, the mean donation is £1.89 asospp to £2.42 in the baseline
decision (Decision 1H). Comparing these two deosiaharitable behaviour in the
baseline is higher with weak statistical significar(z=1.607, p=0.054), which again
corroborates the finding of behavioural relevantea mon-efficient impure good.

Also, 26 out of the 66 participants (39.4%) chotis® neutral impure good, but for
these individuals we observe no significant behandbchange relative to the baseline
decision (z=0.89, 2-tailed p=0.372). On the comtrdhe subjects who make the
allocation in Decision 3H decrease their mean dondtom £2.3 in the baseline to

£1.82 and the median donation pattern is weaklyifsigntly higher in the baseline
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relative to Decision 3H (z=1.402, p=0.08). Furtherey whereas the inefficient
impure good is only chosen by 13.6% (9/66) of sciisjethe neutral good is picked by
39.4% (26/66), even though out of these 26 subjectly 6 donate the same £2 in
Decision 1H that they are implicitly donating in d&on 3H through the impure
good.

Given that we observe the same type of donatioredse in the presence of either an
inefficient or a neutral selfish impure good, ititderesting to further investigate if
there is any further change in generosity whergtia is neutral relative to when it is
inefficient. For this purpose we can compare behavin Decision 3H involving a
neutral impure good and Decision 2H involving arefiicient impure good.
Charitable behaviour in the presence of the fonis@reakly significantly higher than
in the presence of the latter (z=1.5, p=0.065¢ah be the case that overall subjects
become more generous towards the charity or tlainéfficiency is in fact being
passed on to the charity. In fact we observe thareas donations are lower relative
to the baseline, private payoffs are similar to ltaseline (z=0.99, 2-tailed p=0.321),
so the slight increase in donations comes fromfdlee that the impure good is no
longer inefficient. Also, the result is mostly dgiv by the behaviour of the individuals
who choose the neutral impure good, since the mn@i40 subjects do not
significantly alter their donations between Deamsi®dH and 3H (z=0.332, 2-tailed
p=0.7395), but decrease them relative to DecisidnZ=-1.402, p=0.08). Therefore
even though we observe an overall increase in aomgatvhen the impure good loses
its inefficiency, this is not driven by a behavialichange by those who are making

the active allocations but by the fact that thedmoneutral.

In summary, relative to the baseline decision, itltiedduction of the neutral selfish
impure good decreases charitable behaviour, mbstiguse subjects not choosing the
impure good decrease their donation. On the contthose individuals who pick the
neutral impure good remain on aggregate considtertheir donation behaviour
relative to the baseline. Also, when the impuredymoneutral donation behaviour is
slightly higher than when it is inefficient, sintiee inefficiency in the impure good is

being brunt by the charity.
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3.4. ANCHORING OR EXPERIMENTER DEMAND

This experiment extends the dictator game to ireltlte option of a transparent
impure good. Even though, we would expect selfiapure goods, either neutral or
inefficient to be behaviourally irrelevant, we hawgected both the behavioural

irrelevance hypothesis and its corollary of no-ckaf the inefficient impure good.

One possible explanation for this behavioural raéhee of the impure good may be
due to a cognitive process of anchoring and/or exm@ater demand.Anchoring
refers to a non-intentional phenomenon by whiclalfichoices and judgment are
dependent on the initial anchor value as well abégorocess of adjustment that takes
place in between (Tversky and Kahneman, 1978jnce the impure good in this
experimental setting provides a defined allocatiériokens and earnings, this may
provide some anchoring bias in the individual decis in the presence of the impure
good, especially given the consecutive nature ef diecisions, even if within a
random lottery of decisions for payoff determinatidlternatively, decisions may be
driven by experimenter demand, whereby subject®topmply with what they see as

the wishes of the experimenter.

Since anchoring is typically defined as a non-naid phenomenon, if it is present it
should occur in an experiment setting such asahesregardless of the nature of the
impure good. We therefore run a second experimdtht an altruistic impure good,

designed to test the following null hypothesis:

HO: The presence of an inefficient or neutral img@ood is not behaviourally

relevant when the impure good is altruistic.

If we reject this null, then anchoring or experinegndemand appears to be a likely
explanation of our results. Alternatively, if we capt the null then we reject

anchoring and experimenter demand explanationgtdaour in Experiment 1.

" The wider significance of our results would differtween these explanations. If impure goods caused
an anchoring effect, their presence could lowera@se pro-social behaviour depending on the
value of the anchor. If on the other hand are tesuére driven by experimenter demand then

they would have no obvious policy implications.
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4, EXPERIMENT 2: ALTRUISTIC IMPURE GOOD

4.1. DESIGN

This experiment is similar to Experiment 1, excgptthe fact that in the treatment
decision, the impure good favours the charity nathan the individual. From the
standard theoretical point of view the null hypatilseof behavioural irrelevance of the
inefficient impure good should hold. Individualseafaced with 9 decisions and
informed that only one of these decisions will laadomly picked at the end to
determine their payoff from the experiment. Theu®of this experiment is to study
the effect of an altruistic impure good in a simgatting to Experiment 1. Therefore

the first two decisions correspond to the basali@sion and the treatment decision.

In the baseline decision, participants can allod&xe¢okens between themselves and
the charity. The price of donating is low, which ane that every 1 token the
individual donates, corresponds to £2. Since eakknt is worth £0.50 in private
earnings, this low price of giving is equivalentd@omatching ratio of £1: £3. The
choice set in this decision is illustrated in paf@@lof Figure 10. The treatment impure
good is altruistic because it favours the chanitytarms of the allocation (Decision
4L). In this case the individual earns £2 and tharity receives £11, which

corresponds to 4 tokens kept and 5.5 donatedjsmtpure good is inefficient.

2% 2@
g N S N
£9 £%
Oz Oz
o o
E |
> S
5 Private 2 5 Private
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(a) Baseline decision (b) Decision with inefficient impure good

27



Figure 10 Choice set in baseline decision and decision withiatic impure good with low price of

giving

4.2. RESULTS

Subjects were again recruited at Royal Holloway riversity of London during

December 2007. In this experiment, 33 individuadstipipated, of which 16 were

female (48%) and the average age was 21.3 yeatise Inaseline decision, 78.7% of
subjects donate a positive amount to charity (28/83d the mean donation is £4.90

for the whole sample and £6.23 for donors only. d@beation choices are illustrated

in Figure 11 and descriptive statistics are in €&bl
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Figure 11 Frequency of donations in baseline decision in Erpant 2

Table 2 Donations in Experiment 2tescriptive statistics
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Standard
Mean | deviation| Median| Minimun} Maxmum

Baseline Decision Decision 1l 4,90 5.07 4 0 20

Low price of
giving

Decision with inefficient altruistic impure good Deion 4L 5.54 5.67 4 0 20

Note: 33 observations

In the presence of the impure good (decision 4hg, mean donation is £5.54 and
72.7% of subjects donate something to charity @¥/8Bhe impure good is chosen by
5 out of the 33 participants (15.2%). Experimenestablished that participants
decreased their donations in the presence of thshsinpure good. But for these two
decisions in Experiment 2, there is no statistycalfnificant behavioural difference
(z=-0.981, 2-tailed p-value=0.326).

Therefore, the hypothesis of behavioural irreleeant an altruistic and inefficient
impure good is not rejected. As such, if the resuitExperiment 1 had been driven
by either anchoring or experimenter demand we wewdjoect a similar influence of
this more altruistic impure good, generating moeaeegous behaviours. However, as

observed the altruistic cue is ignored by subjects.

S. DiscussiON

From a standard point of view the presence of goune good that is not efficient
should not affect individual charitable behavio@ur experiments introduce
inefficient and neutral impure goods in a choic#tisg and test the behavioural

irrelevance hypothesis in a laboratory environment.

Experiment 1 introduced an impure good that favdutee individual in terms of
earnings. As shown, the presence of the selfishuiengood decreases individual
charitable behaviour (Decision 2H). On the one hamdividuals who were donating
more money to charity decrease their donation; ifpaity 31.8% (21/66) of
participants make active allocations that implpwaeér donation in the presence of the
impure good. On the other hand, we saw that 13.8%6] of subjects opt for the
impure good despite its inefficiency and therelar& in fact being less generous than
before. These individuals who choose the impurelgoe in a sense opting out of the
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dictator game before them and taking a conveniehitisn, for which they are
willing to sacrifice some donations. Given that thgure good is inefficient, while
many subjects were influenced, most did not chaipsghich does not mean, as we
showed, that they were not impacted by the preseiite impure good.

Maintaining the inefficiency of the impure good, g&iment 2 tests the behavioural
irrelevance hypothesis but with an impure good thaburs the charity. In this case,
the impure good did not generate statistically ificent behavioural changes.
Therefore what we observe in Experiment 1 does se@m to be the result of
experimenter demand or, a mostly unconscious phenomsuch as anchorfhgince

we would expect similar results in Experiment this were the case.

It seems the presence of the impure good actudlyspa role in the decisions, even
when it is inefficient. However its role is asymmesince it becomes relevant when
it favours the individual but irrelevant when theadtable component is more
important. We see that when a selfish impure gaogresent, either neutral or
inefficient, it is chosen by some individuals. Evemen the impure good is not
chosen, the amount donated to the charity is low@omparison with the decisions

where it was not present.

Green goods are becoming increasingly availablearkets for private goods. When
the technology is efficient, their presence acyuakpands the choice set of
individuals and may have a positive effect on thegbte provision of environmental
public characteristics in equilibrium. However, meality not all green good
technologies are more efficient than the simple woation of consumption of private
goods and donations to charity, and yet consumtlls demand green goods.
Therefore, despite the appeal that green and étlgoads may have for a
decentralized private provision of public goods, wender if impure goods foster or

discourage pro-environmental or pro-social behagiou

8 Anchoring may still be driving the results in Exipeent 1 since we cannot be sure how individuals
are being influenced by the cue implied by the imppublic good allocation. However,
individuals only seem to be influenced by an evah&uinchor when it is in their self-interest to

do so, so if we assume anchoring is not self-sgrvirshould be present in both Experiments.
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As our experiment reveals, the introduction of liseimpure good, either neutral or
inefficient, is behaviourally relevant, not onlydagise it alters median behaviours, but
also because the impure good is chosen despiteeifsciency or neutrality. In sum,
for a non-negligible part of the sample their poaial behaviours in the presence of
the impure goods are not consistent with pro-soomdtivations as normally
interpreted, for example assuming altruistic mdtoszs. From a theoretical point of
view if individuals are assumed to have pro-somativations and derive utility from
a public good, they should care about the levethef public good regardless of
whether it is achieved via a donation to a chaltalause or via an impure good.
However, in our experiment some individuals deaeéiseir donations, choose
inefficient and selfish options, despite the prvand public characteristics being
transparent in all decisions. Thus individuals @pge care about more than the two

characteristics.

Authors such as Lazear et al. (2012), Dana e28Dg) and Dana et al. (2007) have
recently hypothesized that part of the altruisteh&viour previously observed in
economic experiments may in fact be some sortlattant altruism, i.e. were these
individuals to be given the possibility to “get agvawith not being altruistic they
would seize it. Given the conclusions of our expent, the selfish impure good
seems to be acting as an option to opt-out of ittatdr game or providing leeway for
a motivated reasoning process by which individimlose to behave less altruistically
than in the absence of the impure good. Thereforthé absence of these impure
goods, choices are transparent and there is no toonriggle, so individuals who
acknowledge an altruistic norm are more generousoducing a selfish impure good
provides wriggle room and decreases pro-social \netes. In the case of green
goods, though their emergence appears appealingthtrprivate provision of
environmental public goods, they may ultimately rdase pro-environmental

behaviours.

In summary, the results from our experiments amldhe growing literature on

contextual effects in experiments on pro-socialaveur, where altruistic behaviours
become less prevalent than in previous experimamismore context-dependent. On
the other hand, our experiments provide an apprtastudying the impact of impure

goods on pro-social behaviours and by generatingeadat unexpected results create
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room for future explorations of this topic.
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