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Abstract

Conservation auctions are a policy tool that candssl to cost-
effectively achieve environmental goals, by pronglincentives for landowners
to adopt environmentally friendly beneficial managst practices (BMPs) on
their land. Using a competitive bidding process, party interested in
encouraging BMP adoption selects and enters imitract with landowners, who
receive monetary compensation in return for theéapdion of the new practices.

Previous research on conservation auctions hasddamainly on
various design choices which can impact auctiofop@ance. This study takes a
different approach, examining the influence ofsbeial context in which
auctions take place.

Real auctions may be implemented in communitiel wairying levels of
social capital and leadership. Since these fattave been shown to influence
individual behaviour in a variety of settings, wgbthesize that they may also
influence bidder behaviour within a conservationteun and, in turn, the cost-
effectiveness and environmental outcomes of the@audJsing simulated
auctions in an experimental setting, we sort pigdiats into experimental
treatments based on social capital and leaderslaigacteristics. We find that both
social capital and leadership do indeed have mduttiensional, context-specific
effects on bidder behaviour and auction outcomes.

In addition, real auctions may take place in commnesiwhere some

landowners have already adopted BMPs, driven byspomal or pro-



environmental “internal” motivations. Previous rass has found that such
motivations may be crowded out by the introductétiexternal” motivations
such as fines or regulation. We show, using anmaxyatal approach, that
conservation auctions also appear to cause crovadihgf voluntary pro-
environmental behaviour.

This research contributes to the academic litegdbyrlinking theories of
social capital and leadership to the literatureomservation auctions, and
extending the literature on crowding out to this@fc policy mechanism. In
addition, it provides an innovative way of investigg the influence of social
factors within an experimental setting. There dse anportant policy
implications, as our findings draw attention to timportance of considering

social context when designing and implementing eoration auctions.
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Chapter 1. Introduction

Conservation auctions are a promising new tookefosironmental
management that have drawn attention from botltypatiakers and academic
researchers in the past several years (Latacz-Loh@ad Schilizzi 2005). They
represent a way to address environmental issuearhaffected by the actions of
many individual landowners and thus are often cliffito manage, such as non-
point source pollution and habitat protection.

Conservation auctions are based on the fact thdblaners generate
negative externalitiésf they reduce environmental quality through their
production practices. They can reduce or elimitiaeexternalities, improving
environmental quality, by adopting “beneficial mgament practices” (BMPs).
BMPs include actions such as restoring wetlandsabrtat, or changing farming
practices to reduce agricultural runoff into watays. However, the adoption of
BMPs is often costly to landowners, involving bottportunity costs (lost
production and time) and direct costs (materif®anwhile, landowners receive
at most a portion of the environmental benefiteeréfore, without intervention,
landowners may fail to adopt socially desirable BMP

One means to address this problem, which gainedtaih in the 1980s,
is agri-environmental contracting, also known agnpents for environmental (or
ecosystem) services, or PES. In these programgotiernment, or another party,
such as a forestry company or development agefieysa fixed payment to
landowners in return for the adoption of specifdBs. These are usually cost-
share programs that do not cover the full cosBMP adoption.

However, contracts for BMPs are subject to a segdfieulty: the
purchasing party does not usually know the adoptasts of individual
landowners. Furthermore, these costs are genéretiéyogeneous among
landowners since they depend on land characteriasiavell as existing

management practices. Therefore, payments aré¢ set@ uniform estimate of

! Negative externalities are negative effects otigmwho are not directly involved in a
transaction, such as people living downstream fadiarmer who pollutes a waterway.
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costs, instead of being tailored to the actual adogosts of landowners. This
gives rise to a problem of adverse selection: lamdws who need to make fewer
changes to their management practices are moig tik@articipate, since their
adoption costs are lower; however, the environnédiaaefits resulting from their
participation are smaller (Latacz-Lohmann and $iiR005). Thus, these
programs are unlikely to be cost-effective.

Conservation auctions have the potential to ovarcthis problem of
asymmetric information, by revealing informatioroablandowner costs. In this
type of auction, the government (or other purctapiarty) asks landowners to
submit bids for a limited number of conservatiomtcacts, which involve either
specific BMPs or specific environmental outcomdse Best bids, based on
environmental and cost-effectiveness criteriasafected, and these landowners
enter into contract with the government. Latacz+bhahn and Van der Hamsvoort
(1997, 1998) show that since optimal bids are atfan of the net costs of
adoption, the auction mechanism is able to revdatmation about these costs.

However, a number of factors affect the abilitytlod government to use
conservation auctions to cost-effectively achiewgi®nmental goals. One is the
design of the auction itself. In the discriminatgrce auction analyzed by
Latacz-Lohmann and Van der Hamsvoort (1997, 1988)cost revelation
mechanism is imperfect. Because the governmentmmdanow their actual
costs, bidders have an opportunity to behave gicatily and capture information
rent by over-bidding relative to costs. Bidders’ indees and abilities to take
advantage of this opportunity are affected by almemof design choices
including the use of a reserve price, the infororabffered to landowners, and
the criteria used for choosing bids. While a umifgricing mechanism (where all
bidders are all paid the same amount) gives bidaleiacentive to bid their true
costs, it finally requires overpaying all succekbidders and thus may or may
not be an improvement over the discriminatory pauaetion. Therefore, “success

of conservation auctions depends on having a tigbromderstanding of bidding

2 Information rent, in this case, is income thatlerelowner receives over and above the actual
costs of adoption, which is possible because thédaner has information about those costs that
is unknown to the government.
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behaviour and paying close attention to designildét{hatacz-Lohmann and
Schilizzi 2005: 2).

A second factor which is likely to influence thecsass of a conservation
auction is the social context in which the auctakes place. Social factors such
as norms, reciprocity, leadership, altruism, amché&ss have been shown
empirically to impact people’s behaviour in manifetient aspects of life,
including behaviour related to the environment.(Bguma et al. 2008, Krishna
2001, Nyanena 2006). A number of social factoreHaeen shown to influence
BMP adoption decisions (Pannell et al. 2006). Tiwees these factors may also
impact landowners’ participation in conservatiortaans, and thereby influence
the cost-effectiveness and environmental outcorhésege auctions.

In fact, it is worth noting that social factors mago influence the more
fundamental decision of whether or not to use aensation auction to address a
particular environmental issue. The appropriatécgahechanism for a given
situation is dependent on the public and privatebeaefits of the actions to be
undertaken (Pannell 2008). If social factors afteese benefits and costs, they
may also affect the choice of policy mechanism. lvtiiis study does not address
this issue directly, it does call attention to ilmportance of considering these
factors in research on such mechanisms.

The issue of social factors has seen little atanti the literature on
conservation auctions, thus far. In part, this meylue to the fact that because of
the expense involved with running real conservasioctions, research and test-
bedding of these auctions is often carried outughosimulated auctions in the
laboratory. In this context, concerns for participanonymity and efforts to
control for extraneous factors provide little oppaoity to observe the impacts of
social factors. However, real conservation auctiake place in real social
contexts. Landowners are likely to know each otbbserve each other’s actions,
and interact with each other before, during, amerdhe program. Therefore, it is
important to identify the social factors that méfget behaviour within, and

outcomes of, conservation auction programs.



This study examines three elements of the socrakeso that may affect
the ability of policy-makers to achieve environnagoals using conservation
auctions: social capital, leadership, and the isdderowding out.” Social capital
is a multi-faceted concept that involves conneatsdrand networks between
individuals and groups, trust, reciprocity, andigbgorms. It is likely to be
heterogeneous across different contexts where oatg® auctions may be
implemented, and therefore may be an importanbfacfluencing different
behaviours and success rates from one auctiorotbhem Leadership is another
factor that is likely to be heterogeneous acroBsréint social contexts, since both
the type and strength of leadership may differ semmmunities. Since leaders
influence the behaviour of others through a varadtgtifferent mechanisms,
leadership may also have an impact on auction sacdée issue of crowding out
suggests that the introduction of an external fo@rmotivation to adopt BMPs
may diminish other motivations for adoption, sustsacial norms or altruism.
This implies that conservation auctions may hauwegative impact on voluntary
BMP adoption, especially if the program only pre@sdemporary payments.

As in many other studies of conservation auctitims jmpact of these
social factors is studied using controlled lab expents. However, unlike
existing studies in the literature, these experimane designed to include
mechanisms through which the social factors baimgstigated may play a role.
The experimental treatments simulate the effediféérent social contexts by
varying levels of social capital and leadershif attowing socially-motivated
behaviour to influence individual decisions. Thilnss research improves our
understanding of the social factors affecting bé&havin conservation auctions,
which offers guidance to improve the design of sagttions.

We find that both social capital and leadershipehamnulti-dimensional,
context-specific effects on bidder behaviour anctian outcomes. Group-level
social capital appears to lower bids and positiuelijpence outcomes, while the
individual-level social capital scores of peopleordo not know each other has no
discernable impact. However, even in existing gsutpappears that social norms

have a strong impact on behaviour only when BMPpado directly affects
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participant outcomes, through group bonuses foleaiy an environmental
target.

Leadership, too, has complex impacts; overall,desatend to raise bids
and have a negative effect on auction outcomeghleuthannels through which
this occurs vary depending on the existence obsoetworks among
participants. In particular, when social connediaiready exist, collusion
(“gaming” the auction) appears as a major concene. specific mechanisms
through which BMP adoption affects participantoappears to have an impact,
as the provision of bonus group payments may pigroéset the incentive to
collude.

In the experiments dealing with crowding out, welfthat the
introduction and subsequent removal of a consematuction significantly
reduces voluntary provision of environmental qyaNia monetary donations to
an environmental charity, compared to a controugrtinat does not experience an
auction. This suggests that crowding out may indezd concern for
conservation auctions, and implies that auctiongthess need to pay attention to
social context and motivations to minimize harndtiects on voluntary BMP
adoption.

Besides the policy implications, the experimentthia study also play a
role in linking the literature on social factorsthe literature on market-based
instruments. While a number of studies have linkedal capital and leadership
to conservation decisions, few have looked at ntdvkseed instruments and none
(to the best of our knowledge) have examined thisfbr the particular case of
conservation auctions. Our approach to studyingeli&sues is also unique, as we
use existing characteristics of participants t@atxéhe experimental treatments,
rather than artificially creating social capitalleadership opportunities through
the structure of the experiment.

The crowding out experiment also provides an inguarcontribution to
the literature. While this issue has been previossidied (Reeson and Tisdell
2010), our experiment provides a closer paralleet conservation auctions by

using real BMP adoption costs, framing the auctioterms of conservation, and,

5



most importantly, providing incentives that refléoe fact that most benefits of
BMP adoption go not to the landowners themselvetstdwider society.

The next chapter of this thesis provides an overaéconservation
auctions by reviewing the existing theoretical antpirical literature. The
following three chapters introduce the issues ofaaapital, leadership, and
crowding out, describe the experiments used to eatheir potential influences
on conservation auctions, and report the experiaheasults. The resulting

conclusions are summarized in the final chapter.



Chapter 2. Conservation Auctions

Conservation auctions have been used in the figlddveral years,
although they are still one of the newer toolsdovironmental protection. An
early example of a conservation auction is the €oraion Reserve Program in
the United States, which began in 1986. Anothet kredwn auction program is
BushTender in Australia, which ran from 2001-20@3%wmber of other auctions
have been employed in countries including GermanayZcotland, as well as
several more in Australia. In Canada, the non-porfianization Ducks
Unlimited has implemented auctions aimed at coragmnw easements in the
prairie provinces (Brown et al. 2010) and at restpwetlands on agricultural
land in Saskatchewan (Hill et al. 2011). Promigiesults from several of these
programs have generated an increasing interesh@bmath policy-makers and

academics, in researching conservation auctiorryhdesign and outcomes.

Theoretical Literature and Model

There is a well-developed economic literature octian theory.
Unfortunately, most of this literature does notlggp conservation auctions
since they have a number of unique characteridticsandard theory, the
Revenue Equivalence Theorem (Myerson 1981, RileySamuelson 1981) states
that any auction design that satisfies certaindo@ssumptions will result in the
same expected revenue for the seller. Howeverckdtahmann and Van der
Hamsvoort (1997) argue that conservation auctiaoiate these assumptions in
several ways, making the Revenue Equivalence Theasd its implications for
optimal auction design, inapplicable. First, theuamsption of risk neutrality is
violated if landowners are risk-averse. Secondjibglis not symmetric; land
characteristics and opportunity costs differ actasdowners, meaning that
improvements in environmental quality may diffeeewvhen bid amounts are
identical. Third, payments may depend not onlylentids themselves, but also

on other factors such as making payments conditmmanvironmental



outcomes. Fourth, the cost of bid construction m@ayonzero. In addition,
conservation auctions involve multiple contractsead of a single contract.
Because of these complexities, existing auctionrtheannot determine the
optimal design for a conservation auction.

Thus, the major theory paper relevant to this stadiat of Latacz-
Lohmann and Van der Hamsvoort (1997), who presemb@el of optimal
bidding behaviour developed specifically for conséion auctions. The model is
based on the idea that farmers have some expectdtaomaximum acceptable
bid level. To determine the optimal bid, farmertabae the probability that their
bid will be accepted (which is decreasing in thelbivel) with the net payoff
resulting from the bid (which is increasing in thid level). To provide a
framework for investigating the influence of sodedtors on bidder behaviour,
the model is presented here in detail.

The model assumes that BMP adoption will changetbéts from
farming. Profits from conventional farming argand profits from conservation
farming (with BMPSs) are;. The assumption is thag > n;; otherwise profit-
maximizing farmers would have adopted BMPs on tbein. Profits are an
argument in a monotonically increasing, well-beftawuglity function U. In the
auction, a farmer submits a positive bid amounthe farmer also has
expectations about the maximum bid level that lellacceptedi. He will submit
a bid b if:

U(my + b)Pr(b< B) + U(mo)[1-Pr(b=<p)] > U(mo) 1)

If the farmer’s expectations abdutre characterized by a probability
density function, f(b) and a cumulative densitydtion F(b), then Pr(kf) =1 -
F(b). For a risk-averse decision-maker, since awasien practices and auction
participation may affect the variability of farmimpgofits, Latacz-Lohmann and
Van der Hamsvoort replace the utility function watltertainty equivalent,
expected income minus a risk premium RP. This gikedollowing condition for
submitting a bid b:

[1 + b - RR(D)][1 - F(b)] + (o - RR)F(D) >70 - RRy 2)



This can be rearranged to:

{[m1+ Db -RR(b)] - (o - RRYH1 - F(b)] >0 3)
When the left-hand side of this equation is maxediwith respect to b, keeping
in mind that it makes no sense for the farmer tovgtia bid below the minimum
expected bid caPmin Or a bid that does not cover the opportunity costs
changing to conservation farming, the optimal ekl is found to be:

b* = max {no - w1 - [RPy- RPy(b)] + [1 - ORPy(b)/ob][(1 - F(b))/f(b)],

Brmin) (4)

s.t.m; + b* - RR(b*) > np - RRY

This shows that the optimal bid is increasing ia tiet opportunity costs
of participation, and in the expected bid cap. friaalel also predicts that risk-
averse farmers will offer lower bids than risk-malfarmers to increase the
probability of their bid being accepted, as lon@depting the conservation
practices does not significantly increase the alitg of profits. Thus, bids will
be affected by factors that change the net oppitytaasts of participation,
expectations about the maximum acceptable bidfaotdrs that affect the risk
attitudes of landowners.

A second theoretical paper outlines a differenetgpconservation
auction, which combines a team contract with artiaa¢Taylor et al. 2004). In
this auction, which is intended for non-point s@upollution where individual
actions cannot be monitored, landowners submividdal bids for pollution
abatement. These bids are used to select partisipdn the program. Selected
landowners then decide how much abatement to &cfualvide, and payment is
contingent on group performance. If the group afale achieves the specified
environmental target, each participant is paidrtimglividual bid amount; if the
target is not met, no one is paid. Taylor, Randatl Sohngen (2003) show
theoretically that in this type of auction, theioml bid level is a function of
abatement costs, but again may be an imperfectreestation mechanism.



Empirical Literature

The theoretical models described above leave oty muestions about
the impacts of different auction design featurebioider behaviour and auction
performance. However, several design elements bese tested empirically
using simulations, experiments, and pilot auctidigey include pricing
mechanisms, reserve prices, target constraintsudget constraints, information
provided to bidders, number of auction rounds, guodip vs. individual
payments.

Different pricing mechanisms provide different intees to bidders and
thus affect auction outcomes. The two main optemesdiscriminatory pricing,
where each successful bidder receives their bakpand uniform pricing, where
each successful bidder is paid the same amouen(dfe lowest rejected bid).
Discriminatory pricing gives participants an indeatto overbid, since selected
participants receive their bid amount, while umfigpricing provides an incentive
for truthful bids since lower bids are more likébybe accepted. Hailu and Thoyer
(2006) confirm this prediction using an agent-basaaputer simulation. Cason
and Gangadharan (2005) also confirm this predidoomdividual behaviour;
however, in their experimental study, discrimingtpricing resulted in better
auction outcomes because more projects could lhased under the budget cap.

Auction design can also include a reserve pricechvis the maximum
price per unit that the government is willing toypReserve prices may be
announced to bidders, or unannounced. Little rebdaas been published on the
effects of this design feature for conservatiortians, although Latacz-Lohmann
and van der Hamsvoort’'s (1997) theoretical analyslgates that it may be
important, if it changes bidder expectations allbetmaximum accepted bid.
Reichelderfer and Boggess (1988), in their analykthe Conservation Reserve
Program in the United States, argue that usingreiteve bid selection rules
instead of the existing strategy of selecting lnidghe basis of a reserve price
could have improved the cost-effectiveness of tiogmam. However, a reserve

price could also be combined with alternative l@tkstion rules to increase
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competition among bidders and to prevent the gawent from having to pay an
amount above society’s value of the environmenaldgbeing provided.

A third design issue is the choice between a fixediget and fixed
target. In a budget-constrained auction, bids ecegted until the budget for the
auction is exhausted. In a target-constrained @uichiids are accepted until a pre-
specified environmental target has been met. $iilhind Lactacz-Lohman
(2007) find that when auctions are repeated, budgestrained auctions perform
better, in terms of cost-effectiveness and mininganformation rents, than
target-constrained auctions. More research rentaibe done on this issue.

A fourth factor is the information provided to betd. Glebe (2007)
shows theoretically that concealing information atitbe environmental benefits
of adopting new practices from landowners shoutilice auction costs, but also
reduces the net environmental benefit of the progRevealing the
environmental benefits, but concealing the bid isgprule, provides the best
outcome. Cason, Gangadharan and Duke (2003) coafirpirically that when
landowners are informed about the environmentagfisof their actions, they
earn more information rent; in this case, abaternsealiso lower because high
quality sellers use this information to place higbiels, some of which are not
accepted. Vukina et al (2008) provide an intergstivist on this issue, using data
from a real auction to show that when farmers arerginformation about
specific components of the environmental benefistain benefits can actually
cause them to reduce their bids, since they appanraiue these benefits
themselves.

Sixth, auctions may be repeated or single-shoteRep bidding rounds
may be used to allow bidders to become more familith the bidding process
and the expected benefits and costs of particigasinctions may also be
periodically repeated when contracts expire. Hard Schilizzi (2005) use an
agent-based computer simulation to show that uregestition, auctions may be
less efficient and result in less bidder partidgprathan fixed price programs,
since bidders are able to extract information régtsising information gained in

previous rounds to increase their mark-ups. Sitgil&chilizzi and Latacz-

11



Lohmann (2007) show that although auctions perfoetter than fixed-rate
payments in a single-shot program, auctions lose superiority when rounds
are repeated. However, Rolfe, Windle and McCosk@99), using an experiment
with landowners as well as data from a real corsem auction, find that
holding repeated bidding rounds can increase ti@esfcy of auctions,
suggesting that repetition allows landowners tm gaflormation in a situation
where they may be uncertain about costs and retanasincreases competition.

Finally, auctions may be directed towards individuar may involve
some element of group cooperation. In one typeadg auction (Taylor et al.
2003, Taylor et al. 2004), individual bids are usedelect participants into the
program, while payment is contingent on group pentnce. If the group as a
whole achieves the specified environmental taggth participant is paid their
individual bid amount, while if the target is noetmno one is paid. This
mechanism can be used in cases where individugblcamee is difficult to
measure. Taylor et al (2004) show experimentally this type of auction can be
an efficient way to address non-point source plfutAnother variation of
cooperative auction is described by Windle et BD&. In this auction,
landowners submit individual bids for taking actimm specific land parcels and
are paid individually, but the likelihood of a hing accepted depends on its
location relative to other offered land parcelse©successive bidding rounds,
landowners are able to adjust their bids to coateinvith the bids of other
landowners.

A further set of studies on conservation auctiogslslwith cost
efficiency, the primary justification of introdu@rconservation auctions instead
of fixed price programs. Glebe (2008) shows thecaily that a bidding
mechanism where farmers choose prices and inpelslean be more cost-
efficient than a self-selection contract mechanugth different levels of fixed
payments. Using data from BushTender, a conservatiction carried out in
Australia, Stoneham et al (2003) show that theianechechanism results in
significant cost savings relative to a hypothetfoedd-price program. Connor,

Ward and Bryan (2008) find the same results baseghother Australian auction
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program, Catchment Care, while Windle and Rolf@@@ompare two real
programs, an auction mechanism and a fixed pricgram, and conclude that the
auction mechanism is more cost-effective. Howe8ehilizzi and Latacz-
Lohmann (2007) cast some doubt on these conclussbosving experimentally
that although single-shot auctions are more cdst¥ve than a fixed price
program, the fixed price program actually outperfsithe auctions under
repetition.

Thus, several different design features of congEnvauctions have
been studied in the literature, both theoreticakperimentally, and using real
case studies and pilot auctions. However, to tisé difeour knowledge, no
existing studies address issues related to thalsmmtext within which
landowners act. Although some auction designs @Fagtl al. 2004, Windle et al.
2009) do allow landowners to interact to some dxthe potential effects of
social factors and the connections between landmsagretheir behaviour in
auctions have not been directly studied. Howeviaieraresearch (reviewed in the
following chapters) has shown that these factdecabehaviour in many other
aspects of life, including conservation behavidinis suggests that there is a
need to study how these factors might influencddamer behaviour within, and

the resulting outcomes of, conservation auctions.
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Chapter 3: TheInfluence of Social Capital on

Conservation Auctions

Social capital is a multi-faceted concept relatethe social networks
and connections between people (Pretty and Wardl)2Wehile social capital has
seldom if at all been considered in the conseruadiaction literature, a variety of
studies demonstrate its impacts on behaviour iarahpects of life, and thus
suggest that social capital may be important foiseovation auctions as well. The

experiments described in this chapter investidatehypothesis.

Economic Definitions and Theories of Social Capital

As yet, there is little agreement among econonaista precise definition
of social capital (Hayami 2009). Pretty and WardQ®) identify four main
aspects that summarize common themes in the literatelations of trust;
reciprocity and exchanges; common rules, normssandtions; and
connectedness, networks, and groups. Howeveryeliffeconomists place
different emphases on these various themes, aadldlsr on the key question of
whether these elements of social interaction arfeegithed within communities, or
within individuals.

Some economists, following the sociological intetption of, for
example, Putnam (2000), see social capital aspetsonal networks that are
embedded in specific communities, meaning that $tmae individuals will
exhibit different levels and types of social capat@pending on the social
interactions in which they are engaged” (Bowles @natis 2002: F420-21; see
also, Wilson 2000, Durlauf and Fafchamps 2005, Dpsg2005, Hayami 2009).

Others, however, see social capital as an individsset, comprising “a
person’s social characteristics — including soskdlls, charisma, and the size of
his Rolodex — which enables him to reap marketraomdmarket returns from his
interactions with others” (Glaeser et al. 2002: 4 & the individual
interpretation, these characteristics are trareégrbetween the different contexts
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in which an individual may find himself. This indéual concept of social capital
was introduced by Loury (1977) and has given isa humber of economic
studies that measure social capital using indiidnawers to survey questions,
finding significant correlations with other individl-level characteristics as well
as behaviour (Alesina and La Ferrara 2002, Glasts&lr 2002, Anderson et al.
2004, Karlan 2005, Kaasa and Parts 2008).

Given this lack of consensus, this study takeskaitiyapproach to
conceptualizing and operationalizing social capkalr the sake of theoretical
analysis, it adopts the individual interpretatidrsocial capital, which makes
possible the use of typical economic models ofviiaial behaviour to analyze
bidder behaviour in conservation auctions. Theseriks are outlined below.
However, the experimental design allows for bothitidividual and collective
approaches to play a role in creating experimdrgatments related to social
capital.

Because of the multi-dimensional nature of soaglital, economists
have tended to develop theories focusing on indalidomponents of social
capital instead of an over-arching theory of socegital as a whole. Some of
these theories are useful for analyzing the pakimipacts of social capital on
conservation auctions.

One element of social capital that has attractesh&bn in the economic
literature is social norms. Social norms are urtemitgenerally agreed upon rules
regarding what behaviour is socially acceptablewahat behaviour is not. They
are generally modeled by economists as some funofiaverage behaviour or
the frequency of a behaviour in a population.

Most theories of social norms (Akerlof 1980, Hotlen 1990, Lindbeck
et al. 1999, Nyborg and Rege 2003b, Rege 2004 {tlaawil List 2007,
Nostbakken 2009) are based on the idea that arpertso obeys social norms
earns social approval from others, and that disolgesocial norms results in
social disapproval. Social approval and disappravalassumed to be
components in individual utility. A person who attsa way that obeys the norm

thus receives additional utility from her actionsgking her more likely to choose
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those actions. In these models, the impact of bnorans generally depends on
the strength of the social norm, the level of caarmge with the norm, and a
weighting factor that indicates how much the indual cares about following the
norm.

Other theories (Brekke et al. 2003, Nyborg et @0&) follow a similar
argument, but assume that the utility gain frontofwing the norm comes from
one’s own self-image or perception of oneself awaal person, rather than the
approval or disapproval of others. A related thasrikerlof and Kranton’s
(2000) identity model, where social norms are moversal; instead, individuals
gain utility from complying with the norms that dppo their own social
category. Nevertheless, in both these cases, tireesof the norm is the social
context.

A second set of theories related to social capalthe theories of
reciprocity. These are based on the idea thatiehg@s gain utility from treating
others as they have been treated. For exampligy atidy include a reciprocity
term, which multiplies the kindness (positive valoeunkindness (negative
value) an individual has been shown by the kindwesskindness he shows to
others (Rabin 1993, Dufwenberg and Kirchsteige2@@lk and Fischbacher
2006). Thus, if an individual feels that he hasrnbeeated kindly by another
person, his utility is increased by treating thieeotperson kindly; if he has been
treated unkindly, his utility is increased by resg@img unkindly. Reciprocity can
also be modeled by assuming that an individuallgyuincludes the utility of
others (altruism), but that the utility of othessweighted, positively or
negatively, according to the kindness/unkindnedb@if actions (Schmid and
Robison 1995, Levine 1998, Segal and Sobel 2007).

Because of the multi-faceted nature of social eapito one theory fully
captures all its components. However, the two aftiseories above, those
focused on social norms and those focused on wextpy provide a starting
framework for empirical investigation of the impactf social capital on

individual behaviour, in the context of a conseisatuction. The following
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section reviews a sampling of the many empiriaadiists of social capital, with

particular attention to its effects on behaviouated to conservation.

Empirical Evidence on Social Capital

Empirical studies on social capital include laborgistudies that create
artificial settings to isolate specific componeotsocial capital, and empirical
work on real-life situations. Fehr and Falk (20p&)vide an overview of some of
the experimental work. Studies that use lab gamdseaperiments to show that
social norms have an impact on behaviour includeh@a and Fehr (1999), Falk
and Fischbacher (2002), Falk et al. (2003), RegeTatle (2004), Bernhard, et al.
(2006), and Lusk and Norwood (2009). Studies shgwhe impact of reciprocity
include Falk et al. (2008) and Charness and R&flf4). In addition, Ostrom
(2000) interprets commonly observed patterns idipgoods games in terms of
reciprocity as well as social norms. Lab games lzds@ been used to study other
components of social capital, such as trust (Ka2l@ob).

It is not immediately clear how these effects, shanvartificial
situations in the laboratory where participantsxdoknow each other, will
translate into real settings. However, social ebias also been empirically
shown to make a difference in real behaviour relédeconservation and
agriculture, in a variety of settings. In Indiallage-level social capital has been
found to affect individual contributions towardslsmd water conservation
activities (Bouma et al. 2008), and, in combinatiath leadership, is a key factor
in the overall success of these activities andradlegelopment initiatives
(Krishna 2001). Elements of social capital incliglmembership in associations,
trust, and community ties are also found to betpasy related to the adoption of
soil conservation measures in Kenya (Nyanena 200&uatemala, social
capital has been shown to improve collective foneshagement (Katz 2000).
Weak social capital, embodied in a lack of coopenaand trust, is identified as a
factor behind the failure of some forestry managarpayments for ecosystem
services projects in China (Gong et al. 2010). whkngness of landowners to

participate in a Chinese forest restoration progiafound to significantly depend
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on the percentage of neighbours also participatirige program (Chen et al.
2009), indicating the importance of social normsci&l norms also affect
consumer choices regarding the purchase of “grekctricity in Sweden (Ek and
Soderholm 2008).

Social capital is also an important factor in cciiige action to manage
and improve environmental resources, such as wetgssor forests. Collective
action depends not only on the willingness of gromgmbers to trust, cooperate,
and reciprocate the behaviour of others, but afsthe existence of social norms
that provide opportunities for the use of socialcs@mns to promote behaviour
that benefits the group (Ostrom 2000). Programisftitais on building social
capital to enable this type of collective actioa hecoming widespread and
proving successful (Pretty and Ward 2001, Pretty Smith 2004).

Thus, social capital has been shown to make aréifte to individual
decisions in laboratory experiments, and to bevegiein a variety of real
conservation-related activities. The question thecomes whether and how
social capital may be expected to affect landovisdraviour in conservation

auctions.

Linkagesto Conservation Auctions

One potential linkage between social capital arfthbi®ur in
conservation auctions is the concept of social sotmone sense, social norms,
operationally defined as the average or commonwbebha exist in any
community. However, the weight that individualsqadan following social
norms, and the level of social approval resultiregrf compliance with the norm,
is likely to be affected by the level of social tapin the community. If
individuals have little interaction or exchangehiteir neighbours, there is little
scope for others to observe, care about, or resgothbir actions. If, on the other
hand, social networks are strong and individuaguently interact with their
neighbours, there are more opportunities for theiions to be scrutinized and for
social approval or disapproval to be expresseds;TWwhen a high level of social

capital exists in a community, social norms regagdictions that affect
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environmental quality, including the adoption of B§] may play an important
role in affecting the behaviour of individuals.

If the social norm supports the adoption of BMPa improve
environmental quality, abiding by the norm will eaocial approval for the
landowner. Thus, adopting these practices shougl@ase a landowner’s utility,
separately from any payments received through thgram. This may reduce the
net opportunity cost of adoption, relative to agiton where such a norm does
not exist. Latacz-Lohmann and van der Hamsvooi@97) model shows that
reducing the net opportunity cost should tend teelothe optimal bid level. Thus,
in contexts where positive social norms exist, whére strong social capital
causes a high weight to be placed on the norm indimidual’s utility function,
landowners should tend to submit lower bids thacointexts where these norms
do not exist or where social capital is weak. Qirse, if the norm is negative
towards the adoption of the new practices, it have the opposite effect.

This impact of social norms on auction outcomeshmshown
theoretically by building on the framework develdg®/ Lactacz-Lohmann and
Van der Hamsvoort (1997) and described in Chaptészoted above, social
norms can be modelled by including an extra termiménutility function that
represents the social approval resulting from foilhy the norm. Levitt and List
(2007), for example, suggest an additively separablity function which
includes a wealth component and a moral compoiiéiet.moral component
includes the action a, the social norm n, whiclkesak higher value when the norm
is stronger (average behaviour is strongly towartasend of the spectrum), and
the level of scrutiny s, which here is assumedetpdsitively related to the level
of social capital. This moral component to utiliign be included in the model of
Lactacz-Lohmann and Van der Hamsvoort (1997). Ssgloat the moral utility
function is such that utility is positive when unid&ing the BMP if the norm
supports this, and negative if the norm does noe¢nTa farmer will submit a bid b
if:

[U(m1 + b) + U(a,s,n)]Pr(k B) + U(mo)[1-Pr(b<B)] > U(no) ®)
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Substituting in the certainty equivalent and exagohs aboup as described in
the previous chapter, and rearranging, this gikeddllowing condition:

{[m1+ b - RR(b) + U(a,s,n)] - %o - RRY}H1 - F(b)] >0 (6)
Maximizing the left-hand side of this equation widspect to b, given the
assumptions described previously, gives the optbitafunction:

b* = max {np - m1 - [RPo- RPy(b)] + [1 - ORPy(b)/ob][(1 - F(b))/f(b)] -

U(a,s,n) Bmin) (7)

s.t.my + b* - RR(b*) + U(a,s,n) >np - RR

Thus, this model shows that social norms regarthiegadoption of
BMPs may affect both the optimal bid level andlikelihood of submitting a bid
at all? since the change to the constraint affects theiti@od of finding a bid
level b* that satisfies the constraint. When themes positive towards the
conservation activities, the optimal bid will bevier the stronger the norm and/or
the social capital level, and the likelihood of sutting a bid will be higher. The
opposite effects will occur if the norm is negatteevards the conservation
activities.

Social norms may also play a role in auctions wheardowner payoffs
from participating in the auction depend on theosst of others. For example, in
the group payment auction of Taylor et al (200dfgdowners first submit
individual bids, and a “team” of successful biddiershosen by the contractor.
Each team member then decides on their actual iatopitnew BMPs. If the
team as a whole achieves a set environmental (aigegam members receive
their bid amount. Thus, there may be social pressaandowners to adopt the
BMPs, since their choices in this regard affectghgoffs received by others on
the team. However, since this model separatebithéecision from the decision
about actual adoption of BMPs, the theoretical rhadmore difficult to
determine.

Another auction format where this could be relevamine designed to

increase participation of landowners. Pilot studibsonservation auctions often

® This implies that social networks and norms shdgldtonsidered as potential factors behind the
perceived reluctance of landowners to participateoinservation auctions (Whitten et al. 2007).
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suffer from low participation rates, for a varietiyreasons (Whitten et al. 2007).
To increase participation, an auction could begiesi wherall farmers in a
region, community or group receive a lump sum payrbased solely upon the
number of farmers who submit bids. Farmers whosésaaf undertaking the
BMPs are too high to participate in the auctionldatill play a role by putting
social pressure on others to submit bids. Thisi@uctesign would not affect
optimal bid levels but would affect the constrahmt determines whether or not a
bid would be placed; if the increase in the lummgayment to a farmer due to
his own bid submission is g, and the utility froot&l approval resulting from
submitting a bid is U(a,s,n), the constraint wobétome:

m1 + b* - RR(b*) + g + U(a,s,n) >np - RR (8)
Thus, including these components makes it mordylitkeat the participation
constraint will be satisfied, meaning that moredianners are likely to submit
bids.

A second link between social capital and consemnadictions has to do
with reciprocity. This is particularly relevant auctions where landowner payoffs
depend on the actions of others, such as in thepgractions described above.
Landowners who feel that their neighbours are bieigaynkindly by shirking
their contribution to the environmental outcomefaling to submit a bid when
payments depend on participation rates, may respotie same way. According
to the theory of reciprocity, a landowner who peres himself to be treated
unkindly by others will receive positive utilitydm treating others unkindly, but
negative utility from behaving in the opposite wRgciprocity can be included in
the theoretical model similarly to social capita,including an additional utility
term either in the bid function or in its consttaifihe end result would be a bid
function similar to equation (7) above, with aitjiterm representing reciprocity
in place of the term representing social norms.

It is possible that social capital will also promain undesirable type of
strategic behaviour in a conservation auctionusotin. Higher social capital
levels may allow increased communication and caiper among individuals.

Landowners may use this ability to agree to incehsir bid levels. However,
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because this type of behaviour is also likely guiee a strong leader to
coordinate the group, this possibility will be dissed further in the following

chapter, on leadership.

Experimental Design

This section describes a set of experiments thawdhe potential
impacts of social capital on conservation aucti@ssjescribed above, to be tested
in the laboratory. The experiments were simultasgoused to examine the
impacts of leadership, which will be further diseed in the following chapter.
Such simulated auctions are often used to initt@ég design features of
conservation auctions, since real field experimantsexpensive and time-
consuming. Experimental auctions are a low-cost twajesign prototype
auctions which can then be implemented as pilatistuin a field context.

However, laboratory experiments pose a difficuttygrms of testing the
impact of social capital and other social facttmghe field, auctions take place in
real communities where landowners have real seomhections. In simulated
auctions in the laboratory, however, concerns apatticipant confidentiality and
the prevention of confounding factors mean thaeexpenters often eliminate
any kind of social interaction from the experimdparticipants often have no
existing social connections, are not allowed to ©camicate, and are unable to
observe or respond to the behaviour of others. ,T$n@al factors are essentially
unable to play any role in affecting participanh&eour. The challenge of this
experiment is to recreate channels and mechantmmsgh which these factors
are able to play a role. On the other hand, thamtdge of such simulated

experiments is that social interactions can befaliyeobserved.

Auction Structure

In a simulated conservation auction (e.g. CasonGantgadharan 2005,
Schilizzi and Latacz-Lohmann 2007, Rolfe et al. 20@articipants are presented
with individual farm data and told that they remeislandowners who must make

decisions about how to manage their farm. Theyraiged to submit bids using a
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computer program. The program then ranks the hidsrding to the auction
criteria, and informs participants whether thed tas successful or not.
Participants generally earn a small, fixed amosrthair “farm profit” and
additional earnings (or losses) depend on thes ail adoption costs, within the
structure of the auction. For the sake of costetiffeness, multiple independent
auctions are usually conducted with each groupadig@pants.

The experiments used for this study were implentesitmilarly to other
conservation auction experiments. However, the ex@ats were not framed as
“conservation auctions” and the language of “faantl “landowner” was not
used. Instead, participants were told that theyesggnted “business owners” and
that they needed to make decisions about managangltusiness (for full
experimental instructions, see Appendix B). BMPoim was framed as a
“contribution to a social cause that benefits yoummunity.” These alterations to
standard procedure and framing were made becausé sapital and
environmental preferences have been found to brelated (Torgler and Garcia-
Valinas 2007, Jones et al. 2009). To isolate thecebf social capital on
behaviour in these auctions, references to the@mwvient and environmental
benefits had to be removed.

The experiment was programmed using Z-Tree (Fisttidra2007),
software designed for conducting economic experimdfach participant was
seated at an individual computer and all relevaformation was displayed on the
computer screen. All decisions were made anonymasshg the computer.
Participants were allowed to discuss their decsimd outcomes with others if
they wished, but were told that they were undeololg@gation to do so.

In each auction round, participants were told theitribution cost and
the “social benefit” resulting from their contriliah. This information is not
always revealed in conservation auctions for tvasoas: for many BMPs,
farmers do not know the exact environmental bewéfidoption, and revealing
this information has been found to increase reakisg (Cason et al. 2003).
However, in this case, adoption resulted in reah@tary donations being made to

a local charity (for reasons that will be discuskseer). Thus, it was necessary to
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give participants some idea of the benefit of tieemtribution. This situation is
relevant to some kinds of BMP adoption, such a®rason of wetlands or
riparian zones where the farmer knows the areashaging restored. The
benefits and costs for this experiment were, i, fd@wn from real data on
wetlands restoration by Manitoban farmers (Boxallle2009). They were scaled
to an appropriate level for the experiment. Botets@nd benefits were
heterogeneous across participants.

Each participant was invited to submit a bid, whaglecified their
desired payment in return for their contributiorthie social cause. After all bids
had been submitted, they were evaluated and rdmksetl on cost-effectiveness
(dollars per unit of social benefit) and the badshvere accepted up to a fixed
budget cap, which was unknown to participants. Eadtler was informed of the
outcome of his or her bid. Successful bidders werestrained to make the
specified contribution to the social cause; unsssite bidders were given an
opportunity to make an uncompensated contribubathé social cause, after
which each participant was shown their profits anttomes for that round.

The auction used a discriminatory pricing mechanishere each
successful bidder receives their bid amount. Algtouniform pricing
mechanisms provide an incentive for truthful cestetation since the dominant
strategy is to bid at the cost level, discrimingtoricing is more commonly used
in conservation auctions (Latacz-Lohmann and Shi2005). As well,
discriminatory pricing is usually easier for paigi@nts to understand, since they
simply receive the amount that they asked for. Ttakeep the auction design as
simple as possible, a discriminatory pricing mecsranvas chosen.

For each auction, the payments were calculatedllasvs. Each
participant began with a fixed payment of $15 asrttbusiness profit.”
Successful bidders received their bid amount intexfdto this, and their
contribution cost was subtracted from the totalin§uccessful bidders chose to
contribute, their contribution cost was subtradtedh the $15 business profit.

Each group of 10 participants participated in &seof 15 independent

auction rounds, plus one practice round at therivegg. To prevent wealth
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effects from compromising the independence of rgupdrticipants were
informed at the outset that only one round wouldineling, resulting in real
payments and social benefits. This round was chiesstomly using a rolled die,
at the end of the experiment.

The set of costs and benefits were redistributedngnparticipants after
rounds 5 and 10. Thus, each participant saw treparate sets of costs and
benefits, although the complete set of costs anéfiis remained constant
throughout the experiment. This was done to prellergdom among
participants, which could have caused them to bewiking irrational decisions
to liven things up. It is also fairer to participggnsince some sets of costs and

benefits made it impossible to submit a successfdlprofitable bid.

Allowing for Interdependence

For social factors to play a role in influencindhbeiour, it is necessary
to have some mechanism through which individualsieas have some effect on
other participants - some reason why participamdgilsl care about what others
do, not only about their own individual payoffs.dmeal auction, this happens
naturally because the real environmental qualisylteng from BMP adoption has
real effects on landowners and others. In an exygarial setting, this mechanism
IS missing.

Two changes to the standard auction design wektosecreate this
mechanism. First, in all experiments, contributiorede by the participants
during the auction resulted in real monetary damatito a local charity, the
Campus Food Bank at the University of Alberta. Tenetary donations were
equal to the social benefit for each participanbwlther submitted a successful
bid or chose to contribute despite an unsuccebgiuDonations were made for
the randomly chosen binding round. Thus, the angegulted in real social
benefits to the participants’ community, which rang the environmental benefits
to society that results from BMP adoption. Thiseferred to as the “Donations”

treatment in the following analysis.
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Second, in half of the experimental sessions, ditiadal group
payment was offered on top of the individual bigmpants. The donations
mechanism was still in place for these sessionseider, participants were also
told that if the auction achieved a target amodimmomtributions, each participant
(regardless of whether or not they had submittedcaessful bid) would receive
an extra $1 payment. The target, which was revedal@drticipants, was set at the
maximum social benefit that could be achieved withie auction budget if there
was no rent-seeking behaviour by participants. Teshanism is similar to the
gain-sharing payment scheme described by HelpeKmder (2010), which they
show empirically to improve profitability for a mafacturing plant. Other forms
of group incentives have also been used for coasiervprograms (Maille and
Collins 2007, Collins and Maille 2011). For thisdatment, the social benefits of
contributions were scaled down so that severalgiaaints found themselves with
costs greater than the social benefit of contrdutiThe idea is that these
participants, who are unlikely to compete succedlysiin the auction, may put
social pressure on other participants to submitbas and thus earn the group
payment for all participants. This treatment i®redd to as the “Group

Payments” treatment.

Social Mechanisms

To allow social capital (and leadership) to affieclividual behaviour,
three additional features were introduced intoahetion design. These features
allow for a closer parallel to real conservatiostaans that are carried out in a
community of landowners, where the participantspanm of existing social
networks and are likely to talk to each other atibatauction and their own
decisions.

First, some information about the decisions madethgr participants
was revealed during the experiment. In most expartmof this type, participants
only receive information about their own adoptiasts and the rules of the
auction, but are not given any information aboetdlecisions made by others.

However, social norms and reciprocity can only @aple when participants
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have some information about these decisions. &abauction, it is quite possible
that landowners will talk to others in the commuyr@bout their participation in
the auction program, and that they will observehaatber's adoption of BMPs
(for example, restoration of wetlands or riparianes results in visible changes
to the landscape). Thus, after each round in tper@axent, all participants were
told who had submitted a bid, and who had contedub the social cause. This
was intended to give some idea of “average” behawidich can be used to
determine social norms, and provides the infornmatieeded for social approval
and reciprocity to play a role. To protect confitiality, this information was
revealed by participant number only and participamtre not told each other’'s
number.

Second, participants were able to communicate tirout the
experiment. This provided an opportunity for soaipproval or disapproval to be
expressed, and for participants (e.g. leadersiy¢émpt to influence the behaviour
of others. Again, this reflects the fact that lawders may communicate with
each other during the course of a real auction. @omcation was facilitated in
two separate ways. Participants were able to daetrenically with the whole
group through the Z-Tree software. This allowedipgrants to comment directly
on the actions undertaken by other participantgeseach person was identified
in the chat by their participant number. Particigamere also allowed to verbally
communicate at any point during the experiments Htlowed communication to
happen in a more natural way.

Third, as in many conservation auction experimentdfiple auction
rounds were carried out with each group of paréiotp. This repetition allowed
individuals to use and be influenced by informatyamned from the previous
rounds regarding the decisions made by others.imscessary for the formation
of social norms, expression of social approvalfgisaval, and reciprocity,
because of the fact that all participants subnairtbids at the same time in any
given auction round. In a real auction, multipletaan rounds may or may not be
used. However, even in a single-shot auction, lumgos have weeks or months

to develop their bid submission, during which tithey may communicate with
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each other and gather information about each @tfaetions and intentions. They
may also have prior information regarding each ishmanagement practices.
The multiple auction rounds in the experiment pdevparticipants, most of
whom did not know each other, to gain some of kingl of information.

Social Capital and Leadership Treatments

Within this basic auction design, which remaineg same for all
sessions, the effects of social capital, as wdkagership, were isolated by
varying the composition of groups participatingeech experimental session. To
do this, prior to signing up for specific experinersessions, potential
participants were invited to fill out a questiomeadlesigned to measure
individual-level social capital and leadership #igi$. The questionnaire was
administered online, through a secure survey server

Social capital was measured using questions frenstitial Capital
Questionnaire (SCQ) designed by Bullen and Ony28).9vhich includes
questions based on the theoretical componentscilsmpital’ Economic
studies have found significant correlations betwaeswers on questionnaires and
individual behaviour related to social capital (€&ar et al. 2000, Anderson et al.
2004, Karlan 2005). The questions are answered Wskert-type scales which
range from one (indicating low social capital) e (indicating high social
capital). Therefore, each individual's total scorethe questionnaire, adding
points for each question, can be used as a nurhsuganary measure of
individual-level social capital. Scores on the syreould potentially range from
29 to 116; scores in our sample ranged from 531g With an average score of
81.12 and a standard deviation of 11.38. The SCG&3tans, with their average
scores and standard deviations, are found in Agpexd

On the basis of their individual scores on thetesting questionnaire,
participants were invited to register for specdiperimental sessions which

created four experimental treatments, illustratedable 1.

* The original survey includes 31 questions. Weteeléwo questions because of issues raised
during the project’s ethics review.
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Table 1: Experimental Treatments

Leadership
Social high, high high, low
ital
Capita low, high low, low

The high social capital treatments consisted alviddals with relatively
high scores on the SCQ (78 or above), while thedowal capital treatments
consisted of individuals with relatively low scoremder 78). The high
leadership treatments included at least one indalidlentified as a strong leader;
further details on the leadership survey are inpdrad.

The results of the pre-testing questionnaire shawatsocial capital and
leadership are correlated, at least as measutbdse surveys (the correlation
coefficient is 0.54). Very few individuals had hitgadership scores and low
social capital scores. Therefore, the divisiomalividuals into the high- and low-
social capital treatments was not exact; some tmatcapital, high leadership
sessions included leaders with high social capttates. However, the majority of
the other participants in these sessions hadvelgtiow social capital scores. To
control for this variation, the individual-level daon social capital allows average
social capital to be used as the explanatory vigriaistead of simply using a
dummy variable for the high social capital treatmen

An additional experimental treatment consistedasfipipants drawn
from existing social groups (student clubs). Themtment allowed for the
alternate conceptualization of social capital asliective or group-level attribute.
The existing social groups, made of participants aheady knew each other and
had formed relationships, were presumed to haatively high levels of both
collective social capital and leadership, compaoeithe treatments in which

participants did not know each other. Participamthie existing groups were also

® The cutoff of 78 was the median score after ttst fieveral pre-testing surveys were completed:
the median score increased slightly (to 80) afteramata was collected.
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asked to complete the social capital and leadergigstionnaire, to allow these

factors to be controlled for in the data analysis.

Participants

The experiment was carried out with student pandicts at the
University of Alberta. The Department of Resouro®iomics and
Environmental Sociology maintains a database afesits and other individuals
who have signed up to participate in economic erpants. Individuals in this
database were invited to complete the pre-screesuoigl capital and leadership
guestionnaire, and those who completed the questicmwere then invited to
participate in the experiment. For the treatmemiscgiing of a pre-existing group,
several student clubs at the University of Albeviae invited to participate. In
total, 28 experimental sessions took place witlpdi@icipants in each, making a
total of 280 participants. Table 2 shows summaagistics for each of the main

experimental treatments.

® Due to difficulty in recruiting participants foome of the sessions, the treatments are not
completely balanced. However, as we will see betbig,does not matter in the analysis, since the
original treatments are not used as explanatoripbi@s in the final econometric models. It may

be helpful to think of the assigned treatments ssuace of variation in social characteristics and
interactions, rather than strictly separate coodgito be directly compared to each other.
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Table 2: Participant Summary Statistics, by Treatment

Low Social Low Social High Sacial High Social

Variable Capital,Low Capital, High Capital, Low Capital, High Eé‘l'r‘zb”g
L eader ship L eader ship L eadership L eader ship P
# of “Donations”
sessions 3 3 3 3 3
# of “Group
Payments” sessions 2 3 2 4 2
Percentage of male 0 0 0 0 0
participants 36% 48% 41% 56% 2%
Average age of
participants 24 23 23 24 22
Average social
capital score 72 ” 86 88 82
Participant had
previously
participated in an 68% 69% 70% 76% 5%
economic
experiment
Participant believes
the Campus Food 0 0 0 0 0
Bank is worth 100% 97% 91% 94% 92%

donating to

Experiment Resultsand Analysis

Analysis of the data collected in these experimbafgpens in two parts.
First, analysis of individual bid functions provglmsight on the specific
mechanisms through which social capital affectsviddal bidder behaviour.
Second, analysis of aggregate auction outcomeb,asicost-effectiveness, shows
how this individual behaviour impacts commonly usaghsures of auction

performance.

Bid Functions Analysis

The analysis of individual bid functions is basedtiee model of optimal
bidder behaviour (Latacz-Lohmann and van der Ham$i®97). The dependent
variable in a bid function is the non-zero béibmitted by an individual
participant in an auction. Based on the bid funcpoesented in Equation 7 (pg.

20), explanatory variables include the contributtost, along with variables

" A model was also run which included individualsondid not submit bids but did adopt BMPs,
with the assumption that this, in effect, represenbid of $0. However, the inclusion of these
individuals made very little difference to the dagénts or their significance.
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related to social capital, as discussed in prevéaesions. These regressions also
include variables representing the effect of leskligr observations relating to
these variables will be discussed in Chapter 4.

Because of the panel structure of the data, anpsereed individual-
specific factors that do not change over the coafske experiment, such as risk
attitudes or previous experience in similar studies be accounted for via
individual-specific effects in either a fixed omdom effects model. However,
random effects regressions are only appropriatenvie unobserved individual-
specific effects are uncorrelated with the explanatvariables in the regression.
In this case, it is likely that this assumptionlwi violated; for example,
individual social capital scores are likely to lmerelated with the average social
capital score for a group, and social capital magdrrelated with other
individual-specific characteristics as well. Theref, this situation calls for a
fixed effects regressichThis requires some creativity in defining explamgt
variables that change over the course of the exyert, since variables that do
not change cannot be estimated in a fixed effecideam

Table 3 presents the results of such a fixed effesgiression. The
dependent variable is individual bid amouhfhese are regressed on individual
contribution costs (UNITCOST) and on variables espnting the experimental
treatments imposed in the auctions. UNITCOST isnedile because costs were

redistributed among participants every five rounds.

8 Unfortunately, the use of fixed effects regressioes limit our ability to test and correct for
problems of heteroskedasticity and autocorrelatighis context. Stata’s test for
heteroskedasticity in a panel, fixed effects regjoes(xttest3) is unreliable when N is large and T
is small, as in this case (Baum 2001). Furthermtata’s robust (clustered) standard errors for
fixed effects estimation are unreliable when thmhbar of clusters is less than 50 (Nichols and
Schaffer 2007), which applies to this case sinasteting of errors could occur on the session
level as well as the individual level. However, gaential inefficiency caused by these problems
is less of a concern than the inconsistency thatdwesult from incorrectly using a random
effects model in this context.

° Throughout the analysis, bids submitted duringpifeetice period as well as periods 1, 6, and 11
are excluded. Since the auction format was newaoynparticipants, it took some practice before
they were confident in submitting bids, and initids involved some trial and error. As costs and
benefits were rotated among participants afterdstmand 10, rounds 6 and 11 also required
participants to adjust to a new set of numberslugkag these rounds reduces the noise in the
data, while having little effect on the estimateefficients.

32



Social capital is represented in this model throtinghvariables
SCADOPT and GADOPT. SCADORPT is the interaction lestwthe average
social capital score in the group and the lag of oM, a variable indicating the
number of participants adopting BMPs in the lastqae This formulation is
intended to capture the effect of social normscWwhas previously discussed, are
closely related to social capital. In the econontitesature, social norms are often
defined as the frequency of a behaviour in a grawggning that the number of
participants adopting BMPs represents a social megarding BMP adoption. If
social capital is expected to influence behavigustoengthening the effect of
social norms, the interaction between average scamtal scores and the social
norm should capture this effect. GADOPT follows #aene logic, but for group-
level (collective) social capital rather than tive@age of individual social capital
scores. This variable interacts GROUP, a dummyleggane if the experiment
took place with an existing student group, with APDas defined above.

LAGLEAD and GLEAD represent leadership variableshé discussed
in the next chapter. Finally, LNPER is the loglo¢ fperiod number; this variable
attempts to control for learning effects that mapjren over time as participants
grow more comfortable with the experimental proceduThere are 2910

observations in this dataset, from 270 particip&hts

9 This analysis excludes one of the existing greegsons, from the “Donations” treatment. Prior
to this session taking place, the subjects hadeddiee pool their earnings and donate them to their
student club. They successfully colluded throughibatexperiment, with the expressed goal of
maximizing their group earnings as well as contiins to the food bank. Their strategy was for
the four participants with the best cost-benetibsato capture the entire auction budget (which
they discovered through trial and error at the ieigig of the auction), with all other participants
sitting out of the auction and collecting their §irbfit. Thus, while these results are still releiva
for auction outcomes, the bids do not representithgial utility maximization and are therefore
excluded from the bid analysis.
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Table 3: Effect of Social Capital & L eadership on Bid Functions

Dependent variable: Individual bid amount

Variable Coefficient (Standard Error)
UNITCOST 0.802*** (0.0765)
LAGLEAD 3.34 (3.10)

GLEAD 19.355** (8.08)
SCADOPT 0.00847 (0.00941)

GADOPT -6.28*** (2.25)

LNPER 2.13 (1.50)
CONSTANT -0.519 (5.69)
sigma_d 23.4
sigma_8 48.6
rho® 0.187
R* within 0.0464

*** = significant at 1% level, ** = significant a5% level, * = significant at 10% level
& Panel-level standard deviation

® Standard deviation af,

¢ Fraction of variance due to individual effect u_i

The coefficient on UNITCOST in this model is posgtj highly
significant and close to 1 in magnitude. This iladiss that participants are
generally behaving as expected in a conservatiotica) they are increasing their
bids in accordance with their contribution cosesanty dollar for dollar. The fact
that bids are not perfectly correlated with conttibn costs is unsurprising and
can be explained by risk preferences, expectatibosit the bid cap, and perhaps
by utility associated with social factors that aog captured in the other
explanatory variables.

This regression produces some very interestindtsesith respect to the
impacts of social capital on bidding behaviourpérticular, social capital and
social norms have no statistically significant irofpan bidding behaviour in
groups of people that do not know each other (SCRDQIin existing groups,

however, social norms appear to have a strong itrgabidding behaviour
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(GLEAD). When a group has existing social tieshleigadoption in a previous
period is associated with lower bids in the follog/period. This implies that
participants see that others are adopting and nespy lowering their bids to
make it more likely that they can receive compdansadnd adopt the BMP as
well. Thus, social capital (via social norms) appgda have an effect on bidder
behaviourponly when participants are part of an existing sbcietwork

This finding supports the conceptualization of abcapital as a group-
level attribute, rather than an individual-levetisute, at least in this context. It
may also imply that the use of individual survaysrieasure social capital is
inappropriate in this context, since this methagliazes that individuals will
transfer the characteristics and behaviours cagharthe survey to a very
different social situation (but see Anderson e2804 for evidence in support of
this approach). The trust games used to measuia sapital in some other
studies (Glaeser et al. 2000, Bouma et al. 200§)present an alternative

method to use in future research.

Auction Outcomes Analysis

The analysis of bid functions has shown that saraagital, in the
collective sense, has a significant impact on iigial bidding behaviour.
However, the question that policy-makers are mastested in is how social
capital might impact overall auction outcomes.

There are several ways to measure auction sucesse key
performance measures are described by Cason argadaran (2005). The first
is the level of environmental benefit achieved, suead as a percentage of the
maximum benefit that could be achieved given thatian budget and landowner
adoption costs, assuming that landowners receiaetigxtheir adoption costs as
compensation (abbreviated as PMAR, or Percentalyagimum Abatement
Realized). Another is cost-effectiveness, the beaehieved per dollar, again
measured as a percentage of the benefit per @allaeved in the optimal
outcome (POCER, or Percentage of Optimal Cost E¥fmress Realized). A third

measure of success is the percentage of total paywiech is captured as rent or
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profit by the landowners (PRENT). This measuresatineunt of over-payment by
the government relative to actual adoption coste gercentage of landowners
who are willing to submit bids, or who achieve sgsful bids, may also prove to
be an important measure of auction success in sases. In experimental
settings such as this one, however, non-particpati the auction is not usually
an issue.

To begin the analysis, Table 4 shows the averagadf outcome over
all auction periods (excluding the practice peaod periods 1, 6 and 11), by
experimental treatment. This table also separateddta by the type of payment
mechanism used. Recall that in the “Donation” tresit, adoption simply
resulted in donations to the campus food bankhéri'Group Payments”
treatment, adoption resulted in donations to tloel foankand participants

received a bonus payment if the contribution tavgget reached.

Table 4: Average Auction Outcomes, by Treatment
(Average values; standard deviations in parentheses

Low Social Low Social High Saocial High Social

Variable Capital, Low Capital, High Capital, Low Capital, High Eé'rztl:”g
L eader ship L eader ship L eader ship L eader ship P

Donation Treatment
Number of 36 34 36 36 35

observations
PMAR 105% (32) 103% (29) 105% (25) 100% (26) 97%) (3
POCER  285% (66) 280% (57) 265% (94) 276% (63) 2588
PRENT -45% (37)  -45% (33)  -36% (53) -40% (35) -388)

Group Payments Treatment

Number of
observations

PMAR 84% (22)  93% (32) 111% (27) 92% (23)  109% (38)
POCER  123%(32) 139% (39) 135% (30) 128% (25) 1489
PRENT  -16% (29) -29% (42) -28% (30) -14% (24) -3(BA)

24 36 24 48 24
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A few observations are immediately apparent. Finstny of these
outcomes appear to be higher than the optimal masoFor the donation
treatment, PMAR is above 100% for almost all tleatiments; POCER is very
high for the donation treatment and still higheartli00% for the group payments
treatment. In all treatments, PRENT is negativeamrgy that on average,
participants were not fully compensated for themtcibution costs in the auction.
In all these cases, the explanation lies in thetfeat many participants in the
experiments submitted bids that were below thamntrdoution costs. Thus, they
made a loss in the auction and had to use paheaf$15 “business profit” to
cover their social contributions. Some participais® donated even if their bids
were unsuccessful, paying for the contributionsaduheir business profit.

While this would be a highly unusual finding in mesnservation
auction experiments, it can be explained by thetfeat in this experiment, BMP
adoption resulted in real monetary donations tacmapus food bank. This is a
popular charity among participants, 95% of whona s@is to the question “Do
you think the U of A Campus Food Bank is a chanityth donating to?” Thus, it
seems that participants who gained utility fromatorg to the food bank
(whether from altruism, social norms, reciprocityother factors) were willing to
take a small monetary loss in order to make thigrdzution. Of course, this is
something that may be observed in the real worldels

However, part of the explanation may also lie irtipgoants’ failure to
immediately grasp the rules of the auction. Seveadicipants initially expressed
confusion about how much to bid and stated that Were using trial and error to
come up with their bids. As they became more cotabbe with the auction
procedures, most participants realized that inraimenake a profit, their bids
would need to be at least high enough to cover ttwaitribution costs. This
learning experience may help to explain the difieesbetween the Donation and
Group Payments treatments. Because there wastadipool of participants for
this experiment, many individuals participated attbtreatments, with the Group
Payments treatment coming after the Donation treatnAfter the experiment,

participants were asked whether they had everggaated in an economic
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experiment before; 45% of participants in the Daratreatment had, while 75%
of participants in the Group Payments treatment Gadrespondingly, the
auction outcomes in the Group Payments treatmemnt@tras unusually high as in
the Donations treatment. This is also supportethbyact that the decline in
auction outcomes is not seen for the experimentdwaed with existing groups,
where very few participants had previously parttgal in an economic
experiment. Fortunately, the panel structure ofd#ie allows us to control for
this difference in previous experience.

A note of caution is needed when comparing POCHRPRENT across
the Donations and Group Payments treatments. Asousy explained,
participants in the Group Payments treatment eacfived a bonus payment of
$1 if the group contribution target was reacheds blonus payment is included in
the calculation of the optimal outcomes; that igha optimal level of adoption,
the contribution target is reached and the bonympat is therefore taken into
account when determining the cost-effectiveneghisfoptimal outcome.
However, if a group fell just short of the targéey would not receive the group
payment. This would result in a minimal reductiarenvironmental benefit, with
a relatively large ($10) reduction in total paynserthe cost-effectiveness of such
an auction could easily be an improvement on tipifizal” outcome. The bonus
payments also increase the amount of rent thatjpamts are able to capture.

Other than these observations, these summarytgEsiti® not show any
obvious patterns in terms of the effect of the masiexperimental treatments on
auction outcomes. To investigate this, further ysialis needed.

Table 5 presents the results of fixed eff€atsodels regressing each
auction outcome on the explanatory variables useld bid functions (omitting
UNITCOST, which is meaningless in these modelsjhis case, the panel data
has session-specific effects instead of individipdeific effects. There are 334
observations for the PMAR model and 333 observationthe POCER and

PRENT models (due to one session where all bidslers unsuccessful, making

! Fixed effects estimation is used for the sameomremexplained above; it is also based on a
Hausman test that rejects the null hypothesisttigatandom effects model using these variables is
consistent, for both the PMAR and PRENT models.
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it impossible to calculate POCER and PRENT), frd@rs@ssions. As before, the

practice period and periods 1, 6 and 11 are exdlude

Table5: Effect of Social Capital & L eadership on Auction Outcomes

Variable Coefficient (Standard Error)
PMAR POCER PRENT
LAGLEAD -9.23* (5.06) -19.1* (10.0) 11.3* (64.8)
GLEAD -3.61 (12.5) 31.6 (24.8) -4.44 (16.0)
SCADOPT  -0.0159 (0.0151) -0.0227 (0.0299) 0.01668194)
GADOPT 6.63** (3.01) 11.8* (6.00) -6.00 (38.9)
LNPER -6.11*** (2.35) ~12.9%** (4.66) 8.66** (3.02
CONSTANT  116*** (8.92) 232%%% (17.7) -53.6%** (11.5)
sigma_( 19.3 0.86.2 26.8
sigma_8 26.0 0.51.4 33.3
rho° 0.355 0.738 0.394
R? within 0.0532 0.0518 0.0461

*** = gignificant at 1% level, ** = significant a5% level, * = significant at 10% level
& Panel-level standard deviation

® Standard deviation af;

¢ Fraction of variance due to individual effect u_i

To interpret the results in Table 5, it is impottemnote the meaning of
the signs of the coefficients. For the PMAR and EBCGnodels, which measure
environmental benefits and cost-effectiveness aasely, relative to the optimal
outcomes, a positive sign means that auction outsare improved. For the
PRENT model, which measures the percentage of patgntieat are captured by
landowners as information rent (in a sense, morested by the government or
other auctioneer), a negative sign indicates imgadaauction outcomes.

These results are consistent with the results thebid functions
analysis, in terms of the effects of social capitaltside an existing group, social
norms, which had no impact on individual bids, dlswe no significant impact on

auction outcomes (SCADOPT). However, in existingugs, social norms do
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appear to improve auction outcomes (GADOPT); threes with the finding that
social norms cause participants in existing grdaopgduce their bids. These
results are significant at the 5% confidence Iéoeboth PMAR and POCER,
and nearly statistically significant (p-value o1B) for PRENT. The magnitudes
are similar for all three outcomes. Environmentdfits are improved by 7%
when one more person adopts the BMP in the preetisd, in an existing
group; cost-effectiveness is increased by 11% rantis reduced by 6%.

It is also worth noting that the coefficients onRER indicate a
significant decline in auction outcomes over tharse of each experimental

session. This is likely due to the learning effatdscribed above.

Effect of Group Payments Treatment

In the preceding analysis, the fact that fixed@Heegressions are used
has made it difficult to determine whether the thiderent incentive mechanisms
used in the experiment, donations and group paysreambined with donations,
have any effect on bidder behaviour or auction @utes. Since these treatments
remain the same over the course of experimenydiay them in the analysis
requires a large number of interaction terms. Hawesince the Group Payments
treatment does introduce an incentive that is giifferent from the donations
mechanism alone, it is important to at least attexmpnalyze its impacts on
bidder behaviour and auction outcomes.

Table 6 presents the results of a fixed effectsaegion of individual
bids, similar to the bid function analysis showTable 4, but with each social
capital and leadership variable also interactel witGroup Payments” dummy
variable (GP)? Thus, GPADOPT is the interaction of SCADOPT and &Rl
GPGADORPT is the interaction of GADOPT and GP, GPLEA the interaction
of LAGLEAD and GP, and GPGLEAD is the interactidnGLEAD and GP.

2 This does introduce some collinearity betweeriniteraction variables, which was not present
in the initial variables. For example, GPGLEAD aBBGADOPT are highly correlated, simply
because there are relatively few observations wiheneare positive (existing groups in the Group
Payments treatment). However, separating the etecariables by dividing the social capital
and leadership variables into separate models nidtke slifference to the variance of the
coefficients, so multicollinearity does not apptabe causing a problem in this case.
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Table 6: Effect of Group Paymentson Bid Functions

Dependent variable: Individual bid amounts

Variable Coefficient (Standard Error)
UNITCOST 0.802*** (0.764)
LAGLEAD 8.89** (4.39)

GPLEAD -11.0* (6.27)

GLEAD -12.6 (12.4)
GPGLEAD 53.2%** (16.7)
SCADOPT 0.0121 (0.0131)
GPADOPT -0.465 (1.49)

GADOPT 1.37 (4.11)

GPGADOPT -9.54* (4.94)
LNPER 1.62 (1.52)
CONSTANT -1.65 (5.71)
sigma_( 22.7
sigma_8 48.6
rho® 0.180
R* within 0.0510

*** = significant at 1% level, ** = significant a5% level, * = significant at 10% level
& Panel-level standard deviation

® Standard deviation af,

¢ Fraction of variance due to individual effect u_i

These results show that while the effect of saumams appears to be the
same as in the previous analysis, having a sigmifig negative impact on bids
only in existing groups, this effect is now isothte existing groups who face the
group payment mechanism (GPGADOPT). This implies social norms are
successful in influencing behaviour when individdatisions have a direct
impact on the outcomes of others (through the glmruses), instead of a more
distant impact on society in general (through domatto the food bank). Again,
the impact also requires that individuals a membg&existing social networks,
giving support to the conceptualization of socegpital as a group-level attribute.
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What impact does the group payment mechanism haaeiction
outcomes? It is important to keep in mind the fhat this mechanism can affect
outcomes in two different ways. As shown abovdp#s have an impact on the
decisions made by individual bidders, which islyk® impact overall auction
outcomes. However, the bonus payments can alsoahdivect impact on POCER
and PRENT, as explained previously. To untanglseahmpacts, two separate
models are presented in Tables 7 and 8. In Talilee&tandard auction outcomes
are regressed on the explanatory variables ustn ibid function analysis. This
shows the overall impact of the group payments raigisim on the auction
outcomes, which is likely the impact that policykaes are most interested in. In
Table 7, however, POCER and PRENT are re-calcylateduding the bonus
payments from both the optimal outcome and fromettteal payments given to
participants. These results isolate the behavionmpécts of the group payments

mechanism, rather than the impacts resulting fioeratuction structure.
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Table 7: Effect of Group Payments on Auction Outcomes, Excluding Bonus

Payments
Variable Coefficient (Standard Error)
PMAR POCER PRENT
LAGLEAD -5.28 (7.28) -39.7%** (14.5) 21.6** (9.51)
GPLEAD -6.82 (10.2) 41.1** (20.3) -15.8 (13.3)
GLEAD 4.50 (17.4) 106*** (34.7) -51.9%* (22.8)
GPGLEAD -10.1 (25.6) -134*** (50.9) 88.2*** (33.5)
SCADOPT  0.00492 (0.0214) -0.0181 (0.0425) 0.08002(19)
GPADOPT -3.15 (2.38) -1.36 (4.73) 2.22 (3.11)
GADOPT 3.10 (4.14) 9.76 (8.32) -3.42 (5.47)
GPGADOPT 2.06 (6.04) -13.7 (12.1) 4.89 (7.94)
LNPER -6.63*** (2.38) -12.6%** (4.74) 8.70*** (3.1}
CONSTANT  117** (8.93) 250*** (17.8) -62.9%** (11.7)
sigma_( 18.3 74.5 34.7
sigma_8& 26.0 51.6 34.0
rho° 0.332 0.675 0.511
R* within 0.0516 0.0753 0.0690

*** = significant at 1% level, ** = significant &% level, * = significant at 10% level
& Panel-level standard deviation
® Standard deviation af,

¢ Fraction of variance due to individual effect u_i

Unfortunately, the results from these tables dopmovide any clear

conclusions regarding the impact of social camitebuction outcomes. In Table

7, which isolates the behavioural effects of soc#gdital on auction outcomes,

none of the variables related to social norms ttessically significant. Since

social capital did have a significant effect in the function, it seems that either

this effect is not strong enough to make a diffeesim auction outcomes, or that

the increase in the number of variables in this @heanply results in a lack of

precision.
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Table 8: Effect of Group Payments on Overall Auction Outcomes
Variable Coefficient (Standard Error)
PMAR POCER PRENT
LAGLEAD -5.29 (7.28) -39.9%** (14.2) 21.8** (9.22)
GPLEAD -6.82 (10.2) 40.9** (19.9) -20.9 (13.0)
GLEAD -4.64 (16.9) 73.3** (32.9) -33.5 (21.4)
GPGLEAD -0.918 (25.3) -96.7** (49.2) 67.7* (32.0)
SCADOPT  0.00464 (0.0214) -0.0186 (0.0417) 0.008B2271)
GPADOPT -3.13 (23.8) -1.06 (4.64) 1.55 (30.1)
GADOPT 7.01* (40.9) 24.2%%* (8.05) -12.0** (5.24)
GPGADOPT -1.84 (6.01) -27.7** (11.8) 14.0* (7.65)
LNPER -6.62*** (2.38) -11.9* (4.64) 8.25*** (3.02)
CONSTANT  116*** (8.94) 232%* (17.4) -5.33*** (11.3)
sigma_( 20.9 87.1 39.0
sigma_8 26.0 50.6 32.9
rho® 0.392 0.747 0.583
R? within 0.0632 0.0914 0.0728

*** = gignificant at 1% level, ** = significant a5% level, * = significant at 10% level
# Panel-level standard deviation

® Standard deviation af,
¢ Fraction of variance due to individual effect u_i

In Table 8, which includes both the behavioural aindctural effects of
the group payments mechanism, the results for lscayatal are somewhat
puzzling. The coefficients on GADOPT and GPGADORPF statistically
significant for both POCER and PRENT in Table 8geveas they were not in
Table 7. It is not clear why this should occurgsiif anything the structural
impacts of the group payments mechanism shoulduobshe behavioural effects,
not accentuate them. In addition, the sign on GPGRD is opposite of what
might have been expected. This variable captueesflfiect of social norms in the
context of an existing group with group paymentshie bid function, it was

negative, meaning that a social norm in favourdafdion appeared to lower bids
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in this context, but here it appears to decreaseeaftectiveness and increase rent.
This finding is probably related to the issue rdipeeviously about the structure
of the group payments treatment. If participantgngroup payments treatment
tended to lower their bids when faced with a stesrgpcial norm in favour of
contributing, the group would be more likely to este the social contribution
target. In this case, the group members would vedbieir bonus payment,
potentially decreasing the cost-effectiveness efahiction (depending how much
additional social benefit was gained), and increg$ne amount of rent captured

by participants.

Conclusion

This analysis has shown that social capital carm laasignificant impact
on bidder behaviour and on the outcomes of conservauctions. In the
experiments described here, social norms in fasb®&MP adoption are found to
reduce bids and improve auction outcomes, in grthgashave existing social
ties. Social norms have no impact, however, whetiggzants do not know each
other, regardless of the average level of individoaial capital scores in the
group. These findings extend the literature onint@ortance of social capital to
conservation issues, to the particular case ofeawasion auctions. They also
provide support for the collective, rather thaniwual, conceptualization of
social capital.

It is possible to interpret these findings in temhseciprocity, rather
than social norms. Instead of responding to somains, it may be the case that
individuals lower their bids out of a desire toipgocate, when others are seen to
contribute. This, in turn, improves auction outcaimeis not possible to untangle
these two explanations within this experiment;Hartresearch may shed light on
this issue. Since both social norms and recipraigycomponents of social
capital, however, the importance of social capiahains clear.

Social capital also interacts, in interesting lmrhswhat confusing ways,
with the specific incentives provided through tlx@erimental design. In

particular, the bid function analysis shows thatithpact of social norms (or
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reciprocity) appears to be isolated to the Growmniats treatment, where
individual bidder decisions have a direct impacttmoutcomes of others within
the group. Interestingly, experimental researclgraup incentives by Nalbantian
and Schotter (1997) also found that social norntebished within a group had a
significant impact on individual behaviour, withéertain group incentive
schemes.

The impacts of the group incentive on auction owones are unclear.
Again, further research on the impacts of theseiBpencentive mechanisms
may prove helpful in solving this puzzle. Neverdss, the distinction is important
for researchers studying the impacts of consemaiations in the lab, since it
introduces another experimental design featurentagtinfluence bidder
behaviour. It is also likely to be important in glterms, since BMPs vary in
their impact on landowners. Some benefit both lanmdys and the rest of society,
while others provide little or no benefit directtylandowners. The impact of
social capital may therefore vary, depending orsghexific BMPs that are funded

through a conservation auction.
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Chapter 4: The Influence of L eadership on

Conservation Auctions

In many communities where conservation auctions bealgeld, official
or unofficial community leaders exist. Leadersuefice the behaviour of others
in variety of ways. It is possible that communigadlers will influence the
behaviour of others, either in terms of participatin the auction or in suggesting
particular kinds of bidding behaviour. This sectitrerefore, investigates the

effect of leaders in the context of an experimeotalservation auction.

Economic Theories of L eadership

In fields other than economics, theories of leduprabound (Bass
2008). In the field of economics, however, literaton leadership is fairly scarce.
Three main theories exist: leadership as informmagignalling, leadership by
reciprocity, and leadership as a means of solvoaydination problems.

One theoretical explanation for the effect of leadmn follower’s
behaviour is the idea that leaders may have infoomahat is not available to
followers, and use this information to intentiogadlgnal the optimal behaviour to
followers. Hermalin (1998) developed this theongusing on the behaviour of
workers in teams. In this model, the payoff to affes to all workers according
to a pre-determined sharing rule, giving individuah incentive to free ride.
Thus, this setup is similar to the public goodshpem typical of many
conservation issues. In Hermalin’s theory, theofletyp effort depends on a state
parameter. The leader, who shares in the team fayaSsumed to have
information about this parameter which is not kndethe rest of the team. Thus,
he seeks to influence the effort provided by folkosvby sending a signal about
the value of the parameter. This can happen iretiways: announcing the value
of the parameter, leading by example (providingrff or leading by sacrifice
(providing a gift to followers in return for effgrtHermalin shows that leading by
example and leading by sacrifice may both be ctediignals, and thus influence

47



follower effort, under certain conditions. Hermal#007) also extends this theory
to a repeated game, where a leader can develqutatien for honesty that may
overcome the need for costly signalling. A simitawdel applies to other public
goods problems, such as charitable donations (Batel. 2001).

A second explanation for the effect of leader®iated to the theories of
reciprocity and fairness described above with ressfgesocial capital. Huck and
Rey-Biel (2006) provide a formal model of leadepshy example where
inequality aversion is the motivating factor. Thessume that some individuals
have conformist preferences; they receive disyftittm differences in effort
between themselves and another agent. Thus, costdotiowers will take the
leader’s actions into account when choosing theim actions. This model could
equally well be framed in terms of reciprocity; atgereceive disutility from
shirking when leaders work hard, or from workingchevhen leaders are shirking,
with the same effect.

A third possibility is that leaders simply take first move in a
coordination problem, thus providing a way for éollers to organize themselves
to achieve the highest payoff. This is the modscdbed in Wilson and Rhodes
(1997). It does not depend on leaders having aioynration that is unavailable
to followers; a leader can solve the coordinatiovbfem simply by taking an
action which, if followed by everyone else, woulktheeve the desired outcome.
The success of leadership signals in this modes depend on leaders having the
same interests as those of followers; if this isthe case, the signal may not be
credible and followers may not obey.

An additional theory of leadership, which lies edésthe economic
literature, needs to be mentioned here since yisparole in the experimental
design for this study. The economic theories meetioabove focus primarily on
themechanismghrough which a leader may have an effect on @mabiour of
others, instead of on the characteristics of tadde himself. Multifactor
leadership theory (Bass 1985), also called transdtional leadership theory,
focuses instead on the individual characteristiacbteaits that give rise to certain

types of leaders. In this theory, transactionadéga motivate followers to achieve

48



defined goals by offering rewards or appealindh&rtself-interest;
transformational leaders, who are personally chaige, inspire followers to
transcend their own self-interest for the goodchefgroup; and laissez-faire
leaders do not lead. This is “perhaps the mostlyicieed comprehensive theory
of leadership that encompasses a range of leatievioeirs” (Tejeda et al. 2001:
31) and — importantly for this study — has giveserio a tool widely used to
identify leaders, the Multifactor Leadership Queshaire. This tool will be
discussed later in this chapter. In the meantitris,important to note that this
theory is not necessarily an alternative to thenendc theories of leadership
presented previously; instead, it may serve asyatvalentify individuals who

are likely to attempt to motivate others through mhechanisms described above.

Empirical Evidence on L eadership

The limited empirical work on leadership, in th@eomics literature,
mainly uses laboratory games to examine the eftddessadership. Some attention
has been paid to distinguishing between the infionaignalling and reciprocity
explanations for the effect of leadership in publimds games. The key to this
distinction comes from comparing the behaviouradibfvers when information is
asymmetric and when it is symmetric. When inforimrais asymmetric,
differences in follower behaviour may be due tbeitsignalling or reciprocity.
When it is symmetric, however, any differencesaltofver behaviour can be
attributed to reciprocity, since there is no raeihformation signalling in this
case. Mixed evidence has been found on this quedtbile Meidinger and
Villeval (2002) find evidence for both reciprocigyd information signalling,
Potters et al. (2001) find that signalling, notipeacity, explains behaviour.
Potters et al. (2007) find that reciprocal behavaes exist, but that it does not
raise overall contributions or earnings; informatgignalling does raise
contributions and payoffs for participants.

The previous experiments focus on public goods gaame use pairs of
participants. Moxnes and van der Heijden (2003Yyipla twist on these

experiments by studying a repeated public bads gatitteone leader (who
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makes the first move) and a group of followers mgldimultaneous moves. They
find that the presence of a leader, who is comstrhto set a good example by
contributing only a small amount to the public bsidnificantly lowers followers’
contributions to the public bad relative to a dituawhere there is no leader. All
participants in this experiment have the same médion, so information
signalling does not play a role here. The studyniable, however, to determine
the exact channel through which leadership hadfaate

A number of studies have addressed the theorydhdership can
provide a solution to coordination problems. Wilsord Rhodes (1997) use a lab
game where payoffs depend on the number of playjyergssing the same option.
Introducing a leader who can send suggestiondlitmafers as to which option
they should choose significantly improves coordoraand thus payoffs. Brandts
and Cooper (2007) take another approach, with @eated team game where
payoffs depend on the minimum effort provided by player. Allowing a
“manager” to communicate with players and providaricial incentives
improves coordination and earnings; interestintylg, effect of communication is
much stronger than the effect of financial inceegivand the specific content of
communication is important. In a similar study wiih explicit manager and no
communication, Brandts and Cooper (2006) find timetfficial leaders
nevertheless emerge and, by setting an examplapé¢o draw others into
higher effort in repeated rounds of the game. Wdsymmetric effort costs are
introduced (Brandts et al. 2007), the same reanét$sound; furthermore, leaders

tend to emerge from among players with the mostheomcost levels.

Linkagesto Conservation Auctions

This overview of the limited economic literaturdateng to leadership
suggests several potential links to conservatiati@os. These linkages may be
both positive and negative from the standpointuaftian success.

The information signalling theory of leadership npdgy a role in
conservation auctions if information relating te #uction is asymmetric and if

the decisions of participants affect not only tlmim payoffs, but the payoffs
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received by others. This could be the case even individually-based auction,
if some of the environmental benefits resultingrirthe adoption of BMPs go to
landowners. A community leader who has knowledgriaithese benefits (which
may not be known to all landowners) could use khiswledge to persuade or
signal other landowners that participation in theteon and adoption of BMPs is
in their own interest. Leaders could play a simitde in a group auction where
payoffs are directly dependent on the actions loéi, if they are better informed
about how the auction works and what the payo#dikely to be.

Information signalling can be incorporated intode#-Lohmann and
Van der Hamsvoort’s (1997) model in a slightly drént way than the social
capital theories described in the previous chajetead of adding an extra
component to utility, information signalling imptiehat leaders are able to
change the perceived net payoff from adoptignr,t;. Thus, the original bid
function from Latacz-Lohmann and Van der Hamsvb®97) holds:

b* = max {no - w1 - [RPy- RPy(b)] + [1 - ORPy(b)/ob][(1 - F(b))/f(b)],

Bmin)

s.t.m; + b* - RR(b*) > np - RRY

Leaders may also affect the outcomes of conservatiations through
reciprocity, in essentially the same way as desdrib the section on social
capital. Community leaders may set an exampletfogrdandowners by
participating in an auction and adopting BMPs.tHews care about reciprocity,
they will then gain utility by following the actienof the community leaders.
Obviously this could work in a negative way as wiglleaders choose not to
participate, followers would then gain disutilitypfm participating. As discussed
in the previous chapter on social capital, recifiyozan be modelled by including
an extra utility term in the model.

A third possibility is that leaders may be ablestdve the coordination
problem related to collusion. Depending on the sgeauction design, some
participants in an auction may be able to incrélasi payoffs by colluding to
raise their bids. Collusion represents a coordimgpiroblem because participants

must agree to raise their bids together; any chgdty individuals who decide to
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offer a lower bid (thus making it more likely thaeir bid will be accepted) can
quickly bring about an end to collusive behaviond ¢hus to the increased
payoffs enjoyed by each participant. A strong leaday be able to encourage
participants to form and abide by a collusive agrest. Clearly, from the
standpoint of auction success, this type of leddensould have a negative
impact on cost-effectiveness, and potentially aahvironmental benefits

resulting from the auction.

Experimental Design

Leadership was studied using the same set of erpats previously
described in the section on social capital (ChapteBecause the experiments
used a 2x2 design which interacted both main exyerial treatments, social
capital and leadership, all elements of the expenmiiad design are exactly the
same as previously described.

Most experimental studies of leadership in the eoun literature create
leaders artificially, by randomly choosing one majpant in the experiment and
providing this participant with different informati or choices than those faced
by the other participants. Our approach is diffeesrd, to our knowledge, unique
in the economic literature on leadership. In thiglg, leaders were created by
placing individuals who had already been identisdootential leaders, based on
their own characteristics and behaviour, into patér groups. These leaders had
the same information and made the same kinds adidas as everyone else; they
were not forced into positions of leadership. Hoarethrough the design of the
experiment, they were able to use their alreadstiexg personal leadership
abilities to behave as leaders, if they wished.

The mechanisms which allowed for leaders to use ldedership
abilities are the same mechanisms that allowedkoapital to play a role in
influencing behaviour. These include the donatiemd group payments incentive
mechanisms. These gave leaders a reason to carethbalecisions made by
others, since these decisions affected both wngety (through donations to the

food bank) as well as the members of the groujf tikeough the group

52



payments). In addition, the information provideauaibthe decisions made by
others gave leaders a means to evaluate the dexisiade by others, providing a
basis for their own leadership decisions. The @it communicate with
followers is especially important for leaders; tteebal and electronic chat
allowed leaders to attempt to influence the behawid the other participants
throughout the experiment. Finally, the multipleton rounds allowed leaders to
respond to decisions made in previous rounds aeddourage behavioural
changes in the future.

To identify potential leaders and place them i appropriate
experimental treatments, leadership characterigtere measured in the pre-
screening survey. This was done using the Mulitiaceadership Questionnaire
(MLQ) (Avolio and Bass 1995), which identifies thegmary leadership style
(transformational, transactional, laissez-fair@mon-leader) of individuals, as well
as numerical scores for several dimensions of lshgebehaviour. Because this
pre-testing was intended only to identify indivitkievith characteristics that
would make them likely to behave as a leader duhegexperiment, not to
identify the leadership style of each participaimé questionnaire included only
those questions from the MLQ that make up the foamsational and
transactional leadership style scores. A samptaeoMLQ questions is included
in Appendix A.

Our survey included 28 questions from the MLQ itakowith 20
guestions for the transformational leadership sayle eight for the transactional
leadership style. All questions are answered uaihikert-type scale ranging
from zero to four, which allows scores for eachividuial to be totalled. Thus,
potential leadership scores on the survey couldedrom zero (indicating that
the individual is not a leader) to 112 (indicatstgong transactional and
transformational leadership characteristics). Score@ur sample ranged from 46
to 107, with an average total score of 75.98 asthadard deviation of 12.94. The
average score on the transformational leadersheptmuns was 55.65 and the

average score on the transactional leadershipiqnsstas 20.33.
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Each high leadership treatment group includedastlene individual
identified as a transformational or transactioralder by the MLQ® While the
MLQ provides a continuum of scores, aimed not gepnholing individuals but
at identifying particular leadership characterstior the purposes of this
experiment it was necessary to identify particuddividuals who were likely to
behave as leaders. Thus, individuals with higheson the MLQ questions
overall (above 91), or in the transformational (&b@0) or transactional (above
27) questions on the questionnaire, were identigdtrong leadefé.The
existing student groups which took part in the expent were also assumed to
already have one or more leaders within their gr@mpassumption which was

confirmed by observed behaviour in the experimasiwill be seen shortly).

Resultsand Analysis

As in the previous chapter on social capital, thpacts of leadership are
studied through bid functions as well as analySsuation outcomes. While some
of the analysis uses the same models estimatée iprevious chapter, this
chapter also goes into detail on different kindgeaflership that were observed

during the experiments.

Measuring Leadership

The key variable for this part of the analysisliserved leadership
rather than the high leadership treatment itsdisédved leadership is defined as
communication that could potentially influence trehaviour of others. This
included, for example, explanation of the experitaeprocedures and their social
implications, suggestions regarding bid amountd,@aise or criticism of
individual behaviour or auction outcomes. Verbahoaounication during the
experiment was noted by the researchers, and comatiam via electronic chat
was recorded as part of the experimental data.mnayvariable, LEADER, was

3 Three “high leadership” individuals were assigt@each session. However, in some sessions,
some individuals failed to show up. Each sessientified as a high leadership session did have at
least one high leadership individual.

1 These cutoffs were set at levels which would piea sufficient number of individuals

identified as strong leaders for the experimemétments.
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used to code periods during which this type of be&ha was observed (1 =
leadership was observed; 0 = no leadership observed

Observed leadership, rather than the high leadetstatment, is used as
the explanatory variable in this analysis for twasons. First, because fixed
effects estimation is used, the impact of the hegldership treatment cannot be
estimated since it does not change over the caldr@e experimental session.
Observed leadership, on the other hand, can arsl\@wg from period to period.

Second, and more importantly, the MLQ questionnagie found to do a
poor job of predicting which individuals were likdio actually behave as leaders
during the experimental sessions. Table 9 preskatsesults of a random effects
probit model that regresses observed leadershigvimir (LEADER) on the
experimental treatment3 The data are in panel format with session-specific

effects.

Table 9: Effect of Experimental Treatmentson Likelihood of Observed
L eadership

Dependent variable: Observed leadership (1 = yexd)

Variable Coefficient (Standard Error)
HIGHSC -1.11* (0.552)
HIGHLEAD -0.247 (0.557)
GROUP 3.71*** (0.856)
GROUPPAY -0.194 (0.501)
CONSTANT -0.467 (0.522)
sigma_( 1.14 (0.243)
rho® 0.567 (0.104)

*** = gignificant at 1% level, ** = significant a5% level, * = significant at 10% level
& Panel-level standard deviation
® Fraction of variance due to individual effect u_i

15 This regression includes data from all periodsluiding the practice period. There are 446
observations from 28 experimental sessions.

55



These results show that observed leadership iffismmtly less likely in
high social capital groups, and significantly mbkely in existing groups. Once
this factor is accounted for, however, the presem@bsence of an individual
predicted to be a leader (either an individual withigh MLQ score, or a
leadership position within an existing group) daesappear to be a significant
predictor of actual leadership behaviour in thegeeements. This may be
because the experimental setting is a very diftezentext from the everyday
situations at work, school or home which individuate asked to consider while
answering the MLQ questions. For example, indivisweho behave as leaders
within a group of people they know well may not esgarily be willing to lead a
group of strangers.

However, we are primarily interested in measurhmgimpact ofictual
leaders on conservation auctions. While pre-scngenith the MLQ appears to
have been unsuccessful as a means to encouraggorain leadership among
experimental treatments (an observation which nadiyfar further research on
alternative means of identifying and predictingdieis), leaders did nonetheless
emerge in some groups and not in others. This alleswto use observed
leadership as a variable in the analysis.

To provide a general overview of observed leadprbehaviour in the
experiment, Table 10 shows the number of periodghiich various types of
leadership were observed, separated by the magriexgntal treatments.
LEADER is a dummy variable indicating that leadgedtehaviour (of any kind)
was observed during the period. The remaining béetaseparate LEADER into
specific types of leadership behaviour. Four comth@mes were identified in
the verbal and written communication: explanatmmilusion, influence, and food
bank reminders. Explanation (EXPLAIN) involves diaation of the rules of the
auction, without specific suggestions for behavi@ug. explaining that bids are
accepted up to the budget limit). Collusion (COLLE)Dnvolves a suggestion to
other participants that they raise their bids; thian attempt to have individuals

work together to capture more rent. Influence (INFHNCE) involves intentional

1% This table includes all data, as in the previagsession.
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efforts to get other participants to behave in sepexific way. This category
includes attempts to collude, but also includegiogluggestions for behaviour
such as aiming for a low ratio between a partidisand and their social benefit.
Food bank reminders (FOODBANK) are verbal remindergarticipants about
the social benefits resulting from BMP adoptionjakhin this case are real
monetary donations to the campus food bank. Thesads are not necessarily
mutually exclusive (for example, collusion is a setof influence), and more

than one of them could, and often did, take placa given auction period.

Table 10: Percentage of Auction Periodsin which L eadership was Observed,

by Treatment

L ow Social L ow Social High Social High Social

varible B Loy SN Gl o CHULNG G

(n=80) (n=94) (n=80) =112 (=80
LEADER 18% 47% 23% 4% 88%
EXPLAIN 9% 24% 8% 4% 29%
COLLUDE 11% 23% 1% 0% 43%
INFLUENCE 13% 41% 18% 0% 76%
FOODBANK 4% 4% 4% 1% 30%

These summary statistics show differences in ledgeibehaviour
between the different treatments. Observed leagedftall types is much more
common in existing social groups than in groups dé not know each other (it
may also be worth noting that most communicatiotiwviexisting groups was
verbal, while the vast majority of communicationdiier groups was through the
electronic chat). Leadership was also observetyfim@quently in low social
capital, high leadership groups, but very rarelfigh social capital, high
leadership groups — a puzzling finding.

One specific type of leadership behaviour of gnet&trest to policy-
makers is collusion. If individuals successfullylade in an auction, the amount
of information rent captured by participants iglikto increase and the cost-

effectiveness and environmental benefits resuftiog the auction are likely to
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be reduced. While these potential outcomes areidenesl later in the analysis, it
is interesting to see whether the likelihoodatiempteccollusion depends on the
experimental treatments studied in this experimEable 11 presents the results
of a random effects probit model that regressesIQMME (observed
encouragement to others to raise their bids) oexiperimental treatment

variables, again using all data.

Table 11: Effect of Experimental Treatmentson Likelihood of Attempted
Collusion

Dependent Variable: Observed attempts to colludeyés, 0 = no)

Variable Coefficient (Standard Error)

HIGHSC -0.100 (0.0627)
HIGHLEAD 0.775 (0.829)

GROUP 1.90** (0.902)
GROUPPAY -1.51** (0.727)
CONSTANT 5.55 (4.87)

sigma_( 1.37 (0.393)

rho® 0.654 (0.129)

*** = significant at 1% level, ** = significant &% level, * = significant at 10% level
& Panel-level standard deviation
b Fraction of variance due to individual effect u_i

As before, groups that were predicted to have gtteaders based on the
MLQ are no more likely to attempt to collude thahey groups. Attempted
collusion is significantly more likely to occur @xisting groups. However, this
regression also shows that the group payment mechawhere participants
receive a bonus payment if the group meets itsakoontribution target, has the
effect of reducing attempted collusion. This magesse, since the higher bids
resulting from collusion mean that fewer bids #@kel{ to be accepted, making it
more difficult to reach the contribution targetpHrticipants value receiving this
bonus payment, they have a lower incentive to gitemcollude. Finally, there is
weak evidence from these results that higher scejgital may reduce attempts to
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collude (the p-value for the coefficient on HIGH&®.11). This result, which is
nearly significant at a 10% confidence level, dafalthe puzzling finding that
observed leadership behaviour in general is l&s$ylin high social capital

groups.

Analysis of Bid Functions

The analysis of the effect of leadership on biccfions begins with the
same model estimated in the previous chapter dalsmpital’’ The results of
this fixed effects estimation are shown in Tablgthis is the same as Table 3 in
Chapter 3). In this case, we are particularly edezd in the variables LAGLEAD
and GLEAD. LAGLEAD is a dummy variable indicatingat leadership
behaviour was observed during threviousexperimental session (the lag of
LEADER in Table 10). This variable is lagged be@adsring each period,
participants generally submitted their bids quitéckly and then chatted while
waiting for and viewing the auction results. Thilng effect of this
communication is likely to affect bids in the sutpsent period. GLEAD is the
interaction term between LAGLEAD and a dummy intliogithe existing student
group treatment. It is included to see if the dff#fdeadership is stronger in an
existing social group.

General observations regarding UNITCOST, LNPERthedsocial
capital variables need not be repeated, sincewleey discussed in Chapter 4. In
terms of leadership, this regression shows thalevdtiserved leadership
behaviour has no statistically significant effenttmds by itself (LAGLEAD), it
has a strongly significant and large impact wheakes place in an existing
social group (GLEAD). When a leader in an exisgngup attempts to influence
the behaviour of others, participants respond lagtitrally increasing their bids. It
appears that, at least in this context, an existowgal network is necessary for
leaders to have an impact on the behaviour of sthémfortunately, it also

appears that leaders have a negative impact oioasidty inducing other

7 As noted in Chapter 3, this analysis and all felftg analysis excludes periods 0, 1, 6, and 11.
This regression also excludes the session in wthiglgroup perfectly colluded throughout.
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participants to raise their bids. This is likelyntegatively impact the auction

outcomes, an effect which will be further explotattr in this chapter.

Table 12: Effect of Social Capital & Leadership on Bid Functions

Dependent variable: Individual bid amount

Variable Coefficient (Standard Error)
UNITCOST 0.802*** (0.0765)
LAGLEAD 3.34 (3.10)

GLEAD 19.355** (8.08)
SCADOPT 0.00847 (0.00941)

GADOPT -6.28*** (2.25)

LNPER 2.13 (1.50)
CONSTANT -0.519 (5.69)
sigma_d 23.4
sigma_8 48.6
rho® 0.187
R* within 0.0464

*** = gignificant at 1% level, ** = significant a5% level, * = significant at 10% level
& Panel-level standard deviation

® Standard deviation af,

¢ Fraction of variance due to individual effect u_i

What specific types of leadership behaviour arpagsible for this
increase in bids? To answer this question, the megxession splits observed
leadership into the four kinds of leadership bebawrthat were summarized in
Table 10: collusion, explanation, food bank remmsgdand influence. Each
variable is lagged by one period, giving the vdaalh AGCOLL, LAGEXPL,
LAGFOOD, and LAGINFL. Each of these variables isogpresented as an
interaction with GROUP, to see how the effectshee specific leadership
behaviours differ when taking place in an exisgngup; these variables are
GCOLL, GEXPL, GFOOD, and GINFL. Other variables #re same as in the

previous regression. The results are presentedteTL3.
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Table 13: Effect of Specific Types of L eadership on Bid Functions
Dependent variable: Individual bid amounts

Variable Coefficient (Standard Error)
UNITCOST 0.798*** (0.0762)
LAGCOLL -0.368 (6.54)
LAGEXPL 8.76** (4.04)
LAGFOOD -3.13 (5.59)
LAGINFL -1.77 (4.46)

GCOLL 36.7*** (10.7)

GEXPL -8.37 (6.76)

GFOOD 4.28 (9.01)

GINFL 13.3 (9.60)
SCADOPT 0.00927 (0.00939)
GADOPT -4.12* (2.26)

LNPER 1.88 (1.52)

CONSTANT -1.56 (5.68)
sigma_( 21.7
sigma_8 48.4

rho® 0.167
R* within 0.0568

*** = significant at 1% level, ** = significant &% level, * = significant at 10% level
& Panel-level standard deviation

® Standard deviation af,

¢ Fraction of variance due to individual effect u_i

From these results, it appears that leadershipptggem different ways
depending on whether it takes place in an exigowal group or not. One impact
appears to come from providing explanations. Theffament on LAGEXPL is
positive and significant, indicating that leadeisovexplain the rules of the game
to other participants cause them to raise thes,dhether or not there is an
existing social group. Presumably, participants whderstand the auction better

are more confident in submitting higher bids. Thereo statistically significant
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difference when such explanations take place iexésting group. The second
impact appears to happen only in existing groupd,rasults from collusion. The
coefficient on GCOLL is statistically significant@ large in magnitude. This
indicates that leaders of existing social grougsadnle to successfully convince
their followers to collude by raising their bidsittAbut these existing social
connections, however, attempts at collusion arellksly to be successful.

These findings appear to point to the importanceust in the
functioning of both leadership and social capitate would expect that in an
existing group, there would be a higher level aéthetween participants and
leaders than in a group of individuals who do noaw each other. Successful
collusion requires trust between individuals, siagen one defection from the
agreement can cause a complete breakdown of amilushus, in this
experiment, leaders are seen to successfully eagewollusion in existing
groups, but have no significant impact in termsafusion in groups that did not
know each other. Explanation of the rules of thegaon the other hand, requires
a lower level of trust, especially since the otb@rticipants can also hear what the
leader says and are quite likely to step in ifldeler says something misleading.
Thus, leaders are able to have an impact on bidagh explanation, even in

groups that do not know each other.

Analysis of Auction Outcomes

As for the bid functions, we begin analysis of ittngact of leaders on
auction outcomes by reproducing, in Table 14, thedf effects estimation from
Table 5 in Chapter 3% Recall that the three dependent variables are PMAR
(percentage of maximum abatement realized), PO@ER¢ntage of optimal
cost effectiveness realized) and PRENT (percerdatsal payment captured as
rent. Again, the variables of interest are LAGLEABd GLEAD, as defined
above.

18 As noted in Chapter 4, this analysis excludesogerD, 1, 6, and 11. It includes all experimental
sessions.
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Table 14: Effect of Social Capital & Leadership on Auction Outcomes

Variable Coefficient (Standard Error)
PMAR POCER PRENT
LAGLEAD -9.23* (5.06) -19.1* (10.0) 11.3* (64.8)
GLEAD -3.61 (12.5) 31.6 (24.8) -4.44 (16.0)
SCADOPT  -0.0159 (0.0151) -0.0227 (0.0299) 0.0166194)
GADOPT 6.63** (3.01) 11.8** (6.00) -6.00 (38.9)
LNPER -6.11%* (2.35) -12.9%** (4.66) 8.66%* (3.0
CONSTANT  116*** (8.92) 232%%* (17.7) -53.6%** (11.5)
sigma_( 19.3 0.86.2 26.8
sigma_8 26.0 0.51.4 33.3
rho° 0.355 0.738 0.394
R? within 0.0532 0.0518 0.0461

*** = gignificant at 1% level, ** = significant a5% level, * = significant at 10% level
# Panel-level standard deviation

® Standard deviation af,

¢ Fraction of variance due to individual effect u_i

These results show that leadership appears to warssion outcomes,
as the coefficients on LAGLEAD are statisticallgrsificant at a 10% confidence
level for all three outcomes. That is, observeddgeship in a previous period
reduces the environmental benefit achieved by tla@dost effectiveness of, an
auction. It also increases the amount of infornmatent that landowners are able
to capture. The magnitudes of the impacts on eaplact are quite similar;
environmental benefit is reduced by 9% in an auctidlowing observed
leadership compared to an auction where no leaigensts observed in the
previous period; cost effectiveness is reducedd®p,land rent is increased by
11%.

These findings are roughly in agreement with thezeding analysis of
bid functions. That analysis found that leadersl tencause participants to raise
their bids, by explaining the auction procedured layyencouraging collusion in

existing groups. While there appears to be no sogmt difference between
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auctions run with existing groups and auctions wlparticipants did not know
each other in this case, this lack of precision simply be a result of having
fewer observations in this dataset.

As in the bid analysis, the various types of lealdigr can be separated to
investigate the specific ways in which leaders maffect bidder behaviour.
Table 15 presents the results of fixed effectsaggjons for each auction
outcome, using the specific leadership variablémee in the bid functions
analysis above. Unfortunately, it appears thattita do not provide any strong
evidence regarding specific leadership mechanipnodably because of the large
number of variables required for this model. Wiile conclusions for GADOPT
hold, albeit more weakly, the only leadership Valeahat is statistically
significant is GEXPL (for POCER and PRENT). Furthere, the implications of
GEXPL are opposite of those found in all previonalgsis; here it appears that
the provision of explanations in an existing gramproves cost-effectiveness,
while reducing the amount of rent that participaares able to capture. Given the
overall weaker results from this model, it is prolyaunsafe to draw many

conclusions from it.
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Table 15;

Effect of Specific L eader ship Typeson Auction Outcomes

Variable Coefficient (Standard Error)
PMAR POCER PRENT
LAGCOLL -0.249 (10.8) -26.1 (20.9) 16.8 (13.7)
LAGEXPL -5.47 (6.58) 0.756 (12.8) 1.55 (8.38)
LAGFOOD 5.86 (9.38) -25.0 (18.2) 11.3 (11.9)
LAGINFL -7.72 (73.5) 7.24 (14.2) -5.47 (9.35)
GCOLL -7.13 (15.9) 34.4 (31.3) -21.6 (20.5)
GEXPL 6.16 (10.4) 54.4%* (20.2) -26.5** (13.2)
GFOOD 12.4 (13.0) 31.6 (25.6) -16.2 (16.8)
GINFL 12.9 (15.1) -4.28 (29.5) 7.23(19.3)
SCADOPT  -0.0168 (0.0152) -0.0234 (0.0295) 0.0178194)
GADOPT 5.36* (3.17) 10.4* (6.29) -5.27 (4.13)
LNPER -6.21*** (2.40) -11.6** (4.67) 7.94%* (3.06)
CONSTANT  114** (8.99) 227** (17.5) -49.3*** (11.5)
sigma_( 21.6 87.4 29.0
sigma_8 26.1 50.6 33.2
rho° 0.406 0.749 0.432
R? within 0.0639 0.0990 0.0687

*** = gignificant at 1% level, ** = significant a5% level, * = significant at 10% level
# Panel-level standard deviation

® Standard deviation af,

¢ Fraction of variance due to individual effect u_i

Effect of Group Payments Treatment

Finally, some interesting results are obtaineddmking at how
leadership interacts with the group payments treatpwhich provided bonus
payments to participants if they reached a tamyedllof social contributions. As
before, the estimations are reproduced from Ch&pteaying attention this time
to the leadership variables.

Table 16 presents the results of a fixed effe@sassion for individual

bids, with each social capital and leadership éeialso interacted with a
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“Group Payments” dummy variable (GP). In particu@PLEAD is the
interaction of LAGLEAD and GP, and GPGLEAD is timaraction of GLEAD
and GP.

Table 16: Effect of Group Paymentson Bid Functions

Dependent variable: Individual bid amounts

Variable Coefficient (Standard Error)
UNITCOST 0.802*** (0.764)
LAGLEAD 8.89** (4.39)

GPLEAD -11.0* (6.27)

GLEAD -12.6 (12.4)
GPGLEAD 53.2%** (16.7)
SCADOPT 0.0121 (0.0131)
GPADOPT -0.465 (1.49)

GADOPT 1.37 (4.11)
GPGADOPT -9.54* (4.94)
LNPER 1.62 (1.52)
CONSTANT -1.65 (5.71)
sigma_( 22.7
sigma_8 48.6
rho® 0.180
R* within 0.0510

*** = gignificant at 1% level, ** = significant a5% level, * = significant at 10% level
& Panel-level standard deviation

® Standard deviation af,

¢ Fraction of variance due to individual effect u_i

First, note that the average impact of leadership previous period
(LAGLEAD) is positive and significant, indicatingat participants tend to raise
their bids as a result of communication intendemhfioence them in some way.
However, adding a group payment mechanism (GPLE#i3ts this effect, with
bids decreasing by a slightly greater magnituda tha original effect. This
finding makes sense, since higher bids mean lelssdain be accepted within the
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auction budget and therefore make it less like&t the group target will be
achieved. Leaders who want to reach this targdilaly to encourage
participants to lower, not raise, their bids. Thetfthat these coefficients offset
each other probably explains why LAGLEAD is notrsfigant when the group
payments mechanism is not taken into account.

However, when leadership occurs in the contexnadxsting group
facing a group payment mechanism (GPGLEAD), theltésto drastically
increase bids. This may imply that the leaderfi@sé groups expected a greater
overall benefit to be achievable by collusion ratiwan the group bonus payment,
and therefore encouraged individuals to raise thids. The coefficient on
GLEAD is not significant in this case, implying tithe previous findings
regarding GLEAD are mainly driven by the effectsegfsting groups within the
group payments treatment.

Tables 17 and 18 reproduce Tables 7 and 8 fromt€hapRecall that
Table 17 isolates the behavioural impacts of tleeigmpayments mechanism,
while Table 18 includes the effects of the bonugpents themselves on cost-

effectiveness and other auction outcomes.
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Table 17: Effect of Group Paymentson Auction Outcomes, Excluding Bonus

Payments
Variable Coefficient (Standard Error)
PMAR POCER PRENT
LAGLEAD -5.28 (7.28) -39.7%** (14.5) 21.6** (9.51)
GPLEAD -6.82 (10.2) 41.1** (20.3) -15.8 (13.3)
GLEAD 4.50 (17.4) 106*** (34.7) -51.9%* (22.8)
GPGLEAD -10.1 (25.6) -134*** (50.9) 88.2*** (33.5)
SCADOPT  0.00492 (0.0214) -0.0181 (0.0425) 0.08002(19)
GPADOPT -3.15 (2.38) -1.36 (4.73) 2.22 (3.11)
GADOPT 3.10 (4.14) 9.76 (8.32) -3.42 (5.47)
GPGADOPT 2.06 (6.04) -13.7 (12.1) 4.89 (7.94)
LNPER -6.63*** (2.38) -12.6%** (4.74) 8.70*** (3.1}
CONSTANT  117** (8.93) 250*** (17.8) -62.9%** (11.7)
sigma_( 18.3 74.5 34.7
sigma_8& 26.0 51.6 34.0
rho° 0.332 0.675 0.511
R* within 0.0516 0.0753 0.0690

*** = significant at 1% level, ** = significant &% level, * = significant at 10% level
& Panel-level standard deviation
® Standard deviation af,

¢ Fraction of variance due to individual effect u_i
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Table 18: Effect of Group Paymentson Overall Auction Outcomes

Variable Coefficient (Standard Error)
PMAR POCER PRENT

LAGLEAD -5.29 (7.28) -39.9%** (14.2) 21.8** (9.22)

GPLEAD -6.82 (10.2) 40.9** (19.9) -20.9 (13.0)

GLEAD -4.64 (16.9) 73.3** (32.9) -33.5 (21.4)
GPGLEAD -0.918 (25.3) -96.7** (49.2) 67.7* (32.0)
SCADOPT  0.00464 (0.0214) -0.0186 (0.0417) 0.008B2271)
GPADOPT -3.13 (23.8) -1.06 (4.64) 1.55 (30.1)

GADOPT 7.01* (40.9) 24.2%%* (8.05) -12.0** (5.24)
GPGADOPT -1.84 (6.01) -27.7** (11.8) 14.0* (7.65)

LNPER -6.62*** (2.38) -11.9* (4.64) 8.25*** (3.02)

CONSTANT  116*** (8.94) 232%* (17.4) -5.33*** (11.3)

sigma_( 20.9 87.1 39.0

sigma_8 26.0 50.6 32.9

rho° 0.392 0.747 0.583
R? within 0.0632 0.0914 0.0728

*** = gignificant at 1% level, ** = significant a5% level, * = significant at 10% level
# Panel-level standard deviation

® Standard deviation af,

¢ Fraction of variance due to individual effect u_i

Looking first at Table 17, it seems that the bebaxal impacts on the
auction outcomes are generally in agreement weHitidings from the bid
function analysis, although there is a loss inigien of the estimates. Since none
of the treatment variables are significant for PMAIRalysis will focus on the
POCER and PRENT models. By itself, leadership (LA&BD) has a negative
impact on both these outcomes, reducing the césttefeness and increasing the
rent captured by landowners. However, leadershiguthe group payments
mechanism (GPLEAD) offsets this effect, at leastf®@CER. These effects
mirror the observed effects in the bid function endleadership by itself raised
bids but leadership with group payments loweredthesadership within an
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existing group (GLEAD) significantly improves bablatcomes; this finding is in
agreement with the negative sign of the coefficierihe bid function analysis,
although this variable was not statistically sigraht in the bid function. Finally,
auction outcomes are significantly worse when lestdp occurs in an existing
group with a group payments mechanism (GPGLEAD3jrgaghis agrees with
the positive sign on this coefficient in the bichétion. Thus, the behavioural
impacts of leadership show up in the same way th thee bid function and the
analysis of outcomes.

Looking now at Table 18, it appears that the eff@ttthe group
payments mechanism also show up quite similarthénmodel presenting overall
outcomes. The signs, magnitudes, and p-valuesafdhbfficients for the
leadership variables are quite similar in the twarlels, indicating that the
structural impacts of the group payments mechaeisimer work in the same

direction as the behavioural effects, or haveelitthpact.

Conclusion

Leadership has been shown to have a significar&iatgn bidder
behaviour and conservation auction outcomes, isetle@periments. However, the
impact of leadership is also found to interactiteiesting ways with social
capital. In particular, within existing groupsappears that leaders can
successfully convince followers to collude, raisthgir individual bids. Outside
of existing groups, however, such collusion dodsoeaour. It appears that a
certain level of trust, an element of collectiveiabcapital, is necessary in order
for a leader to promote collusion.

However, even in groups without existing socialwueks, leaders can
have an impact by clarifying the rules of the gakivden leaders do so, other
participants have a tendency to raise their bitisisTin combination with the
collusion in existing groups, leaders have an diveegative impact on auction
outcomes, reducing cost-effectiveness and enviroteheutcomes, and

increasing the rent captured by bidders.
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The addition of the group payments treatment taatraysis adds
complexity to these findings. In groups of partasips that do not know each
other, leaders seem to encourage followers to Ite2r bids when they have the
incentive of a group bonus for achieving the cdmition target. This is the only
context in which leaders have a positive impacin{fthe government’s
perspective) on behaviour within the auction, dreldssociated auction
outcomes. However, when social networks exist, indsase even when group
payments are offered, probably indicating succéssilusion; the impacts on
auction outcomes are likewise negative.

Thus, these findings contribute to the sparse enanbiterature on the
impacts of leadership, showing that leaders cae hasignificant impact on the
behaviour of followers in the specific context af@servation auction, and
highlighting different types of leadership whicmaarove effective in this setting.
The experiment has also shown that, given the appity, individuals can and
will behave as leaders even if they face the safeemation and choices as other
participants. This opens up a new way to studyrtipact of leaders in an
experimental setting, by varying the compositiomafups taking part in the
experiment. Given the apparent weakness of the ML@edicting individuals
likely to behave as leaders in this context, howelugther research into
alternative ways of identifying leaders may prosgeful.
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Chapter 5. Do Conservation Auctions Cause
Crowding Out?

So far, this study has shown that the social camtewhich a
conservation auction takes place, specificallyi¢ivel of social capital and
leadership among auction participants, makes areéifice to both bidder
behaviour and auction outcomes. In this chaptershifé focus slightly to
examine how the existing pro-social or pro-envirental motivations of
landowners may affect their response to the impigat®n of a conservation

auction.

Crowding Out and Conservation Auctions

Conservation auctions represent an “external” naditim for landowners
to adopt BMPs. They are useful in situations whanelowners provide less than
the socially optimal amount of environmental impgment; it is hoped that the
financial incentive provided by the auction wilthease the willingness of
landowners to contribute to societal goals.

However, in any given situation, it is possibletthame landowners will
already have adopted BMPs, based on their ownrtiatépro-social or pro-
environmental motivations. Individuals may voluitaundertake pro-social
activities, including improving environmental quglifor a number of reasons,
including altruism, a concern for social normsaaroncern for fairness (Nyborg
and Rege 2003a). A recent survey of Australian ésnfiound that environmental
stewardship was rated higher as a motivation faseovation adoption decisions
than economic considerations (Greiner and Gregd 2@lvariety of other
studies have found that farmers highly value corad@m and stewardship
(Ahnstrom et al. 2009). Thus, it is possible thmhe farmers may adopt
conservation activities without external monetangentives being provided.

Unfortunately, a growing body of evidence shows fira-social
motivations appear to be crowded out by the intetida of external mechanisms,
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including market-based instruments that providaritial incentives to change
behaviour (Goeschl and Perino 2009, Reeson an&lT&@t10). In other words,
external incentives may actually reduce the amotisbcial or environmental
benefits that individuals are willing to provideluntarily. This paper contributes
to the evidence on this issue by examining whdthisris also the case for
conservation auctions, which represent a spegifie bf market-based
instrument.

Crowding out has been studied in the case of catiyeetenders, using a
public goods game in an experimental setting (Reasal Tisdell 2010). While
this study follows Reeson and Tisdell's generaifat, it provides a closer
parallel to a real conservation auction by havildgMBadoption result in real
donations to an environmental charity, rather tleahistributing contributions
among participants in the experiment. This refléio¢sfact that in conservation
auctions, the benefits of BMP adoption are prinyaiperienced by wider
society, not the farmers who participate direatlytie auction.

We find that conservation auctions, like some othéernal incentives,
do appear to cause crowding out of voluntary emvirentally friendly behaviour.
After an auction is introduced and then removed FBAdoption by participants
who experienced the auction fall in relation to @tttm prior to the auction. In
contrast, in a control group that does not expegehe auction and is only given
the option of voluntary adoption, average adoptises slightly over the course
of the experiment. Thus, it appears that the desgaf conservation auctions will
need to take the possibility of crowding out intm@unt and seek to minimize the
potential negative impacts on voluntary environraiyntriendly behaviour.

Theoretical Insightsinto Crowding Out

The phenomenon of crowding out has been extensstetlied in the
social psychology literature, and has more recegdlyed attention among
economists. Bruno Frey (1997) has played a roleigging the two fields
through his “motivation crowding theory.” This thigdollows social psychology

in drawing a distinction between internal motivasand external (often
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monetary or regulatory) motivations. Introducingexternal motivation is
thought to affect the internal motivations for penhing a task, and thereby to
influence individual behaviour (Frey 1993, 19979r Example, providing a
monetary payment for performance of a task can drowt internal motivation to
perform the task. By shifting the supply curvetloe behaviour to the left, a
monetary payment can reduce the amount suppliedtbeeigh the price is higher
(Frey and Jegen 2001).

Economists have developed a range of theoriesctmuat for voluntary
pro-social behaviour, putting some flesh to Fregacept of internal motivations
(Nyborg and Rege 2003a). Each of these theoriesda® insight into why
voluntary pro-social behaviour may be crowded guinitroducing external
motivations through a market-based mechanism. Befescribing these theories,
a simple conceptual model may help to focus theudsion.

Levitt and List’s (2007) model that incorporatesrai@oncerns into
utility can be adapted for this purpose (for a moare comprehensive
theoretical model, see Benabou and Tirole (20@&)jowing Levitt and List
(2007), we will assume that the utility associatgth a particular action includes
both a wealth component and a moral component,hndrie additively separable.
The moral componem includes the actioa, the magnitude of its impaet and
the social motivations for undertakingsitThe wealth componefV includes the
action and its impact. The moral component caaiegight ofb and the wealth
component is weighted This gives the following utility function:

Ui=bM(a, v, s) + cW(a, v)

The moral component of utility can be interpreted-eey’s “internal
motivation.” The following discussion suggests aefty of interpretations for
how this portion of utility may be diminished byetintroduction of external
incentives.

The theories of social norms and social approvall@ider 1990, Rege
2004, Nyborg et al. 2006, Levitt and List 2007, tha&ken 2009) argue that
individuals gain utility from undertaking actionswhich society approves. For

example, individuals contribute to public goodsdese the social approval
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resulting from obeying a social norm in favour ofitributing provides them with
positive utility. Thus, landowners may adopt BMRs&use the gain in the moral
component of utility, resulting from obeying a sdaiorm in favour of these
practices, outweighs the utility loss from the Wealomponent.

However, it is possible that when landowners rexgiayment for
adopting these practices, such as through a catgamauction, others will
assume that landowners are motivated not by soorahs, but by external
financial rewards. This may be interpreted as radugin the model above.
Benabou and Tirole’s (2006) theoretical model ofating out explicitly
addresses this issue and shows that the supplg éuryro-social behaviour can
actually be downward-sloping in some circumstanbethis model, rewards
introduce “noise” into the observation of pro-sbatitudes. This makes it more
difficult for individuals to achieve a good reputet by undertaking pro-social
behaviour, and thus reduces the motivation for figttaviour.

Theories of fairness or reciprocity (Rabin 1993yibe 1998, Falk and
Fischbacher 2006, Segal and Sobel 2007) holdrkatiduals contribute to
public goods because they gain utility from recgatting the “kind” actions of
others who have also contributed. Thus, landowmeng adopt BMPs because
others are doing so, and the utility of reciprawgiby contributing to
environmental quality that is enjoyed by those mtheutweighs the loss in profit.
In the model above, this implies that the moralghieb would have a positive
sign if others show kindness by adopting BMPs, anégative sign if they do
not.

When landowners gain individual financial rewards their adoption
of BMPs, however, this may detract from the periogpthat the actions are being
undertaken out of a sense of other-regarding kissirend thus reduces the
incentive to reciprocate. In the model above,dueesh. In fact, landowners who
have already adopted the BMPs are excluded froticypeation in the program,
this may be perceived as unfairness or unkindneskeopart of the program
administrators. This may giia negative sign, inducing these landowners to

negatively reciprocate by stopping their contribotto the environmental good.
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Fairness theories also include theories of inetyualiersion (Bolton
1991, Fehr and Schmidt 1999, Bolton and Ockenf@l®®, which argue that
individuals receive disutility from being much wersff or better off than others.
Thus, if others contribute to a public good, anvitlial may contribute as well
because this decreases inequality. Landowners neagfore adopt BMPs
because others are doing so, and this reducesdhaality resulting from lost
profits. Introducing external financial paymentewever, may eliminate this
source of inequality and thus the motivation totabate. Furthermore, because
excluding landowners who have already contributeg make them significantly
worse off in relation to those who are includedhe program, they may have an
incentive to stop implementing the BMPs in an afieto reduce this inequality.

A third set of theories explains contributions tdfic goods in terms of
altruism (Schwartz 1970, Becker 1974, Schmid anbigdm 1995). In this view,
the well-being of others contributes to an indiatisi utility. If contributions to a
public good increase the well-being of others,rahvidual has an incentive to
contribute. Thus, farmers may adopt BMPs in ordeniprove the well-being of
others in the community who benefit from the imgoent in environmental
quality. A variant, impure altruism (Andreoni 1998)ates that individuals
receive utility (“warm glow”) simply from the acf gontributing to a public
good. In this case, farmers would adopt BMPs bexthesy receive utility directly
from doing so which, again, outweighs the lossrfip In either case, the
variablesin the model above can be interpreted to represdamism.

It is possible that inducing other farmers to addlgtPs through a
conservation auction will crowd out these motivasipthat is, the moral
component of utility (M) may be satisfied by thdiags of others. It can be
shown (Warr 1982) that in the case of pure altryisnvate contributions to a
public good are (theoretically) completely crowded by government
contributions. Thus, landowners may stop implenmgnBMPs when others, paid
through the auction, adopt them instead. In the cAsmpure altruism, crowding

out does occur, but incompletely (Andreoni 1990).
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Finally, theories of commitment (Sen 1977, Sugde8¥]l Nyborg 2000)
argue that individuals contribute to a public ges&n when it does not increase
their utility, because they are willing to placenstraints on their own private
utility maximization for the sake of the common dotn this view, farmers will
adopt BMPs simply because they believe it is tktrihing to do, from a societal
perspective, even if it decreases their individugity. In this case, it is not clear
whether introducing a conservation auction will &aarowding out to occur,
since this will depend on the form of the constréieing adopted by the
landowner. If the landowner simply believes that@thg the BMP is the right
thing to do, crowding out is unlikely; howevertliie landowner believes that
environmental quality should meet a certain thré&shbis possible that achieving
this threshold through the auction will remove ldn@downer’s self-imposed
responsibility to use the BMPs. Tenbrunsel and M&q44999) offer an
interesting variation on this argument, suggedirag the introduction of
sanctions for environmental damage changes thesfaimeference from an
ethical to a business decision. In our model, ¢isates to reducing the weight on
the moral component of utility to zero. A conseratauction, which introduces

payments for providing environmental benefits, dauhve the same effect.

Empirical Evidence on Crowding Out

A broad range of studies have found evidence tithtidual motivations
for action may be crowded out by the introductibexternal incentives. These
include both social psychology studies (Deci eil8P9) and economic studies
(Frey and Jegen 2001). A number of these studeepaaticularly relevant to the
current research since they deal with environmearttatexts and/or market-based
instruments.

Environmental problems are often addressed threogimand-and-
control regulations. Cardenas, Stranlund and W#300) study the effect of
regulation on crowding out through a laboratoryexxpent in rural Colombian
villages. The experiment is set up as a public lgaase where time spent

collecting firewood in a shared forest damagesl! laeder quality. The
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introduction of an imperfectly enforced regulatitimiting the time that can be
spent collecting firewood, causes participants twentowards more self-
interested choices and away from the other-reggrchoices that are socially
efficient. In a similar experiment carried out iaMibia, where a common pool
resource game is framed in terms of livestock ggapin communal lands, Vollan
(2008) draws the same conclusion. Tenbrunsel arssiglés (1999) study with
business students also finds that weak sanctiahgeecooperative efforts to
prevent pollution. Reeson and Tisdell (2008) stildyimpact of regulation, using
a public goods game. Partway through the gamegwdaion is introduced that
specifies a minimum contribution to the public go@éhen the regulation is
dropped later in the game, contributions to thdipmod become significantly
lower than contributions before the regulation waioduced, and significantly
lower than contributions in a comparison treatnveittiout regulation. Thus,
command-and-control approaches appear to causelicrgwut effects.

Market-based instruments, on the other hand, useetany incentives to
induce pro-social behaviour. Gneezy and Rustiq2d00) study this in a field
experiment involving daycares. They find that wiaemonetary fine is imposed
on parents who are late picking up their childtée,number of late pickups
doubles. Furthermore, when the fine is removednthmber of late pickups
remains higher than it was before the fine wa®diced. This result appears to
indicate that the monetary incentive representethéyine has crowded out
social norms for picking children up on time. Iro#lrer study of monetary
incentives, directly related to the environmengyand Oberholzer-Gee (1997)
survey two samples of Swiss citizens about thdiingness to accept a nuclear
waste repository in their community. When no congagiion is offered, 50.8% of
respondents in one sample and 41% of respondeatwiher state that they
would accept the repository. When compensatiofffesex, the acceptance rate
falls to 24.6% and 27.4%, respectively. They sugtied the reason for the
decline is a loss in “public spirit” due to the @féd compensation.

Goeschl and Perino (2009) compare crowding outeffior both these

types of external motivations. In a laboratory gtudhere participants have the
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ability to give up monetary rewards in return feakcontributions to carbon
offsets, they find that command-and-control mecémmsido not exhibit crowding
out effects, but that taxes do.

Finally, one study has examined the effects of diog out in the
context of a competitive tender (auction). In aolabory public goods game,
Reeson and Tisdell (2010) introduce a tender waliichws participants to submit
bids for financial payments in return for contriimgg to the public good. They
find that contributions from unsuccessful biddexd$ significantly during the
tender periods, and do not recover after the teisdemoved. In contrast,
contributions in a control treatment with no tendemot vary significantly over
the course of the experiment. Thus, there is a ij@wody of evidence showing
that market-based instruments, along with othezrexl motivations, can cause
crowding out of pro-social behaviour.

The current study adds to this body of evidenc#) particular attention
to conservation auctions. It follows the general&ure of Reeson and Tisdell's
(2010) study. However, it is designed specificédlsimulate a conservation
auction, rather than a general public goods gaingt, Bur experiment is framed
explicitly as a conservation auction. Participaares asked to think of themselves
as landowners and are asked to make a decisiordnegdhe adoption of BMPs
on their land. Second, the BMP costs and benedidl in the experiment are
drawn from real data on the costs of BMP adoptiphnadian farmers. Third,
BMP adoption in the experiment results in real dimms to an environmental
charity, instead of contributions that are redmtted among participants in the
experiment. This provides a closer parallel to oeaiservation auctions, where
many of the environmental benefits of BMP adopteorue to wider society, not
primarily to the farmers who take part in the ametiConservation auctions are
appropriately used for BMPs where the public netdiés are greater than the
private net benefits (Pannell 2008). For exampMPB aimed at water quality
improvement benefit downstream water users, whildPB for habitat protection
benefit individuals who value the species thusequtatd. The following section

explains the experimental design in more detail.
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Experimental Design

To examine the effect of conservation auctionsanntary pro-social
behaviour, two experimental treatments were desigBeth treatments create a
situation where individuals have the opportunityrtake voluntary contributions,
that are costly to them but that provide beneditsdciety. Multiple rounds of the
experiment were conducted with each group of ppeids. The control treatment
asked patrticipants to make voluntary, uncompensaigattibutions throughout.
The auction treatment began with the same mechaasstime control, but then
introduced an auction mechanism to compensateibatudrs during the middle
rounds of the experiment, and removed it for thalfrounds. Analysis focuses on
differences in voluntary contributions betweenfttie treatments, both during
and after the auction.

Both treatments were framed in terms of environm@gntriendly
conservation decisions made by landowners. Paatitgowere told that they each
represented a landowner with a hypothetical farmmamage (for full instructions,
see Appendix C). They were asked to make decisegerding the adoption of
(unspecified) BMPs on their farm, and were told tha adoption of BMPs
results in environmental benefits for society. €present this in the experiment,
participants were told that if they chose to ad®igPs, the experimenters would
make a real donation to an environmental charityherr behalf.

Each round, participants were endowed with $2 (tfi@im profits”).
Each participant was told their individual costsVarious levels of BMP
adoption (0%, 25%, 50%, 75% and 100% of “the pcastithat will work on your
farm”). These costs were drawn from real data orPBadoption by Canadian
farmers (Boxall et al. 2009), scaled to match tAefdowment, and ranged from
$0.04 to $0.76 per 25% increment. The costs wdfereint for each participant
and the set of costs was redistributed among pgaatits each round. Participants
were also told the social benefit associated vinédsé levels of adoption, which
was fixed at $0.50 per 25% increment. Thus, eaé @8option level resulted in
a real donation of $0.50 to a Canadian environnehtzity. Based on these

costs and benefits, participants were invited wosk their desired level of BMP
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adoption. The cost of the chosen adoption level deshicted from the $2
endowment, and participants were told their easiog that round and the
monetary donation that would be made on their lieRalticipants were not
allowed to adopt BMPs that they were unable tofpaput of their endowment.

The control treatment used 12 rounds, each follgule procedure
above. This simulated voluntary conservation afgtjwith no compensation
provided. In the auction treatment, the first féaunds also followed the
procedure above. Between the fourth and fifth reutite auction mechanism was
introduced (participants in both the control aretment groups had been told
that the procedures might change during the exgerinut not how or when).
Participants were told that the government was widling to provide
compensation for the adoption of BMPs. They wevgéa to submit an offer
specifying the adoption level they would commitdagd their desired
compensation. They were informed that the offerald/be ranked according to
the per-unit compensation desired, and that thedsfess would be accepted up
to an (unrevealed) budget cap.

The auction was implemented during the middle founds of the
auction treatment. Participants submitted theis laidd were then told whether or
not their bid was successful. Successful biddersived their desired
compensation, in addition to their $2 endowmentsugeessful bidders, or
participants who chose not to submit a bid, reabmaly their $2 endowment.
Each participant was then asked to choose theptamfolevel for that round.
Successful bidders were required to choose attleastdoption level specified in
their bid, but were also allowed to choose a hidéeel; however, additional
adoption did not result in additional compensatidnsuccessful bidders could
choose any adoption level, as long as they cowdqrat using their endowment.
Thus, voluntary adoption behaviour was still aniapfor any participant.

After round eight, participants were informed ttte government would
no longer provide compensation for BMP adoptiom #re procedure then went
back to the original design. This continued for final four rounds of the auction

treatment.
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The experiment was programmed using Z-Tree (Fistidra2007),
software designed for conducting economic experimdfach participant was
seated at an individual computer terminal and ntlaeie decisions anonymously,
using the computer software. Their screen displayidmation about their costs
and benefits, decisions in past rounds, and aninggally of earnings. Total
earnings were paid in cash at the end of the exygerti and participants were also
informed about the total donation to be made oir thehalf.

Because social factors such as altruism, sociahs@nd reciprocity are
thought to play a role in voluntary pro-social bebar, the experiment included
several elements designed to simulate a real ssitugtion. First, participants
were told the adoption level chosen by each othdigipant in the past round. To
protect confidentiality, this information was digpéd by participant number,
which was unknown to the other participants. Thisrimation allows for the
formation of social norms, which in economic thearg generally represented as
arising from the “average” behaviour of members gfoup. It also allows for
reciprocity or fairness to play a role, which carychappen if participants know
the behaviour of others.

Second, participants were allowed to communicatautjhout the
experiment, both through an electronic chat fumciiothe experimental software
and by simply talking out loud. This allows for e&psions of social approval or
disapproval, which are an important part of thecpes through which social
norms are thought to affect behaviour. The eleatrohat allowed participants to
relate communications directly to actions of otparticipants, since individuals
were identified in the chat by their participantwher. Allowing verbal chatting
provided participants with a more natural way tmmoaunicate, especially for
those who might not have been comfortable usinglietronic chat.

Third, the repeated experimental rounds allowediddals to use and
be influenced by information from the previous rdsimegarding the decisions
made by others. This is necessary for the formaif@ocial norms, expression of

social approval/disapproval, and reciprocity, beeaof the fact that all
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participants made their adoption decision at tmeesame in any given auction
round.

Four sessions for each of the two experimentatrireats were held.
There were 10 participants in each experimentaigesmaking a total of 80
participants in the experiment. Participants weeawh from a database of
volunteer experimental participants at the Univgrsf Alberta. Most participants
were students, although a few were staff or factdtynected with the university.
The sample is approximately gender balanced, v@tfefales and 42 males.

Resultsand Analysis

Based on the experimental design described abloeerowding out
hypothesis implies that voluntary (uncompensatdd)PEadoption will be lower
after an auction is introduced and then removeat th the corresponding rounds
for the control treatment with no auction. The mrathat behaviour in the auction
treatment is compared to behaviour in the conteatment, instead of simply
comparing behaviour before and after the auct®that there may be other
factors (such as boredom, fatigue, satiation, altieeffects) that induce changes
in behaviour over time. Because these factors shioeithe same for the control
and experimental treatments, comparison of thetteaiments allows us to take
these factors into account.

This means that the analysis of behaviour will @tya difference-in-
differences approach (Card and Krueger 1994). appsoach accounts for the
effects of time trends which are common to bothugsoand do not depend on the
experimental treatment. It also accounts for affgiinces between the groups
unrelated to the treatment, although we do not expere to be any selection
bias or consistent unobserved differences betwsetwo groups. Although
participants did self-select into the experimetitak-slots, these slots were varied
to ensure there was no consistent pattern in thiegi of experimental treatments,
and participants were not told which treatment tveye signing up for.

The behaviour that we observe, level of BMP adapti® censored at
both ends. There are five possible levels, cormeding to 0%, 25%, 50%, 75%,
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and 100% adoption. Thus, the lowest level of adwoppiossible is 0% (with an
adoption cost of $0.00, resulting in a donatio$@{00) and the highest possible
level is 100% (with a variable adoption cost, réaglin a donation of $2.00).
These levels are coded as 0, 1, 2, 3, and 4. Bhlsbit model with a lower limit
at 0 and an upper limit at 4 was used to estinfealifference-in-differences
model.

To account for the panel structure of the dataofiservations for each
participant), a random effects Tobit model was u3ée random effects model is
appropriate since the dependent variables arelatied to the externally imposed
treatment, and thus should not be correlated wethridividual-specific effects.

The econometric model is:

ADOPTION; = fo + p1UNITCOST; + B,BIDPAY; + BsTREAT; +
B4sSECONDL + BsTHIRD;: +B6 TREATZ2; + B7TREAT3; + &

UNITCOST and BIDPAY account for, respectively, twest per
adoption level (25% increments) and the total camp#&on received from the
auction, if present. We expect the coefficient diUCOST to be negative and
the coefficient on BIDPAY to be positive. The resthe variables implement the
difference-in-differences design. TREAT is a dumvayiable equalling one if the
observation comes from a session using the autteatment. This accounts for
any unobserved group differences. SECOND is a dunepresenting the second
four periods during the experiment (during whick #uction was implemented in
the auction treatment). THIRD is a dummy represgntine third four periods
during the experiment (after the auction was rerdamehe auction treatment).
TREAT?2 is the interaction between TREAT and SECOBDY captures any
change in adoption behaviour during the periodsiwimcluded an auction, that
is unaccounted for by the bid payments received.

TREATS3 is the variable of main interest, as it egants the interaction
between TREAT and THIRD and thus captures any ahangdoption behaviour
during the periods after an auction is removedh@auction treatment. Thus, the
coefficient on TREAT3 represents the crowding dteéat. Our crowding out

hypothesis implies that the coefficient on TREATH e negative.
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Two sets of results are presented in Table 19 helbw first column
presents results for the complete dataset: 12 wisens from each of 80
participants, making 960 observations in all. Teeosid column presents results
of a regression excluding periods 1, 5 and 9. Thaadbe considered as “practice
rounds” for each of the three main segments oatlaion treatment. In
experiments, it often takes a round or two bef@eigipants are familiar and
comfortable with the experimental procedures, sduehkng these initial rounds
may result in more reliable estimates. In fact|ediong these rounds results in
stronger statistical significance for the key vales, despite the fact that this

model has less data (720 observations in all).

Table 19: Crowding Out of Voluntary BMP Adoption
Dependent variable: Chosen adoption level

Variable Coefficient (Standard Error)
Full dataset Excluding periods 1,5,9
UNITCOST -6.756 (0.338)*** -7.251 (0.415)***
BIDPAY 2.210 (0.297)*** 2.292 (0.369)***
TREAT 0.597 (0.420) 0.702 (0.444)
SECOND 0.282 (0.225) 0.209 (0.269)
THIRD 0.344 (0.226) 0.370 (0.269)
TREAT2 -0.189 (0.349) -0.056 (0.416)
TREAT3 -0.635 (0.317)** -0.808 (0.378)**
CONSTANT 2.788 (0.313)*** 2.931 (0.336)***
sigma_d 1.580 (0.156)*** 1.581 (0.165)***
sigma_8 1.703 (0.068)*** 1.746 (0.082)***
Log likelihood -1235.135 -926.814
Wald y?© 465.41 355.85

*** = gignificant at 1% level, ** = significant a5% level, * = significant at 10% level
# Panel-level standard deviation

® Standard deviation af,
¢ Test of null hypothesis that all coefficients agpial to zero
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The results of the analysis confirm the crowdinglogpothesis for this
experiment. As hypothesized, the coefficient on ARE is negative and
statistically significant at the 5% level. This medhat crowding out does in fact
occur in this case; participants are less williogdopt BMPs after an auction has
been introduced and then removed, compared toathieot group.

It is also interesting to note that the coefficientTREAT?2, which
represents the difference in donations during tltian for the treatment group
versus the control group, is not statistically gigant. Once we have controlled
for the fact that some participants in the aucteceive compensation for their
contributions (via BIDPAY), there is no significagnidence of any difference in
behaviour between the treatment and control groups.

The results also indicate that participants aregpsensitive, as one
would expect, with a negative coefficient on thetqeer unit of adoption. The
positive coefficient on BIDPAY indicates that paifiants are more likely to
adopt BMPs when they are compensated (which isrprising, since they were
constrained to do so).

To see the magnitude of the effect of the explagatariables on
observed behaviour, the adoption decisions mag®hicipants, it is necessary to
calculate their marginal effects. These are regadrerable 20 below, for the
model excluding rounds 1, 5, and 9 (the resultsHerfull dataset are similar).
The first column reports the marginal effects ctindal on ADOPTION being
between 0 and 4; the second column reports thengiitcmnal marginal effects.
Marginal effects are calculated at the means ferctintinuous variables
(UNITCOST and BIDPAY) and for the dummy variabldses difference in
E(ADOPTION) when the dummy equals 0 and when iaé|.
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Table 20: Marginal Effects

Variable Marginal effect (Standard Error)
Conditional Unconditional
UNITCOST -1.547 (0.149)*** -4.083 (0.254)***
BIDPAY 0.489 (0.089)*** 1.291 (0.213)***
TREAT 0.150 (0.095) 0.394 (0.248)
SECOND 0.045 (0.058) 0.118 (0.153)
THIRD 0.079 (0.058) 0.210 (0.154)
TREAT2 -0.012 (0.089) -0.032 (0.233)
TREAT3 -0.170 (0.079)** -0.434 (0.193)**

*** = gignificant at 1% level, ** = significant a5% level, * = significant at 10% level

The dependent variable is ADOPTION, which refldists possible
levels of BMP adoption (0%, 25%, 50%, 75% and 1Q0&djled as O, 1, 2, 3, and
4. Focusing on the conditional marginal effectsnase relevant (since the limit
on BMPs applicable to a given farm is a limit thatds in reality for farmers),
these results show that the magnitude of the crogvdut effect is not very large,
although it is certainly present and statisticalynificant. The average adoption
level in the whole experiment, combining both treants, is 1.47 units,
corresponding to a donation of $0.74. Participarite have experienced an
auction, which was then removed, provide on ave@agjé units less of adoption
(corresponding to a donation of about $0.09) themtigpants who are at the same
point in the experiment but did not experience @ctian. Thus the auction
appears to crowd out a small, but statisticallygigant, amount of voluntary
pro-environmental behaviour.

The magnitude of the effects of adoption cost ardian payments
show that the correspondence between the costs ligcearticipants and the
donations they provide does not appear to be oed¢o An extra dollar of
adoption costs reduces donations by 1.547 unitsserage (corresponding to a
donation of $0.77), which implies that even papigits with fairly high costs are

still sometimes willing to make donations. Howe\aar,extra dollar in auction
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payments increases donations by, on average, of8@ Qinits ($0.24). This may
indicate that some of the participants receivingnpents would have donated
anyway, meaning that the auction did not increaseations by a great deal on
average.

It is possible that crowding out is more likely fme groups than
others. Although the panel structure of the modebants for unobserved
individual-level variables that might influence lagfour, their effect can be seen
directly by including these variables explicitlytime model. Each participant in
the experiment filled out a short survey providdemographic data. Because
these variables are most likely correlated withdtieer, unobserved individual-
level effects, they cannot simply be included ia tandom effects Tobit model.
However, some insight can be obtained by splittirigsample into groups based
on demographic variables. Age is excluded sinceetisdittle variation, with
almost all participants being university studeftsme interesting results are
obtained by splitting the sample by gender, angreyious participation in an
economic experiment.

Table 21 reports on model results obtained fronits the sample into
males and females. The dataset excludes peridgdarid 9 as above. There were
42 male and 38 female participants. The resulfaisle 21 show that crowding
out appears to be more prominent among males. Whaleoefficient on
TREAT3 is negative for both males and females gtatistically significant for
males but not for females. Other results appebetquite similar between the

genders.
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Table 21;

Effects of Gender on Crowding Out

Variable Coefficient (Standard Error)
Males Females
UNITCOST -8.406 (0.709)*** -6.298 (0.491)***
BIDPAY 2.343 (0.535)*** 2.149 (0.508)***
TREAT 0.779 (0.575) 0.459 (0.651)
SECOND 0.361 (0.411) 0.023 (0.350)
THIRD 0.279 (0.415) 0.417 (0.348)
TREAT2 0.020 (0.648) -0.035 (0.534)
TREAT3 -1.290 (0.619)** -0.506 (0.468)
CONSTANT 2.704 (0.433)*** 3.305 (0.508)***
sigma_d 1.247 (0.202)*** 1.705 (0.252)***
sigma_8 1.967 (0.138)*** 1.534 (0.097)***
Log likelihood -451.27 -461.30
Wald y? ¢ 172.21 180.54

*** = significant at 1% level, ** = significant a5% level, * = significant at 10% level
® Panel-level standard deviation

® Standard deviation af,

¢ Test of null hypothesis that all coefficients agpial to zero

Table 22 reports results from splitting the samiple participants who
had previously participated in an economic expenitmand participants who had
not. Because participants came from a databaselwfteers, some had previous
experience in laboratory experiments. Experimamtsusing this database in the
past have been of various types, including somsawation auctions (it is not
possible to determine precisely which type of expents these participants had
taken part in). All, however, involved individuatécision-making and monetary
payments based on these decisions. In this expetjtiere were 26 participants
who had previously participated in an experimermt 5 who indicated that they
had not.

The results in Table 22 show that the crowdingesfgct appears to be
stronger in the group that had previously parti@dan an economic experiment.
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The coefficient on TREATS3 is significant at a 5%édéfor those who had
participated and only at a 10% level for those Wwhd not. The magnitude of the
coefficient is also much greater for the group tiread previously participated.
Thus, it appears that the crowding out of intrinsiativations may take place
more readily among participants who had previoeslyerienced a situation

where they received monetary rewards for makingviddal decisions.

Table 22: Effects of Experience on Crowding Out

Variable Coefficient (Standard Error)
Have Participated Have Not Participated
UNITCOST -15.034 (1.474)%** -5.506 (0.398)***
BIDPAY 5.192 (2.495)** 2.041 (0.332)**+
TREAT 0.465 (1.230) 0.288 (0.450)
SECOND 0.335 (0.522) 0.266 (0.307)
THIRD 0.470 (0.496) 0.399 (0.312)
TREAT2 -0.408 (1.358) -0.171 (0.434)
TREAT3 -1.960 (0.982)** -0.667 (0.403)*
CONSTANT 3.878 (0.709)*** 3.016 (0.375)***
sigma_& 2.326 (0.437)*** 1.257 (0.158)**+
sigma_8 1.804 (0.201)*** 1.579 (0.082)***
Log likelihood -200.39 -681.12
Wald y? ¢ 109.39 24451

*** = gignificant at 1% level, ** = significant a5% level, * = significant at 10% level
& Panel-level standard deviation

® Standard deviation af;

¢ Test of null hypothesis that all coefficients agpial to zero

Conclusion
The results of the experiment confirm that crowdbug may be a
problem in conservation auctions, adding to themgrg body of evidence that
demonstrates crowding out in other experimentalfeatd situations. The present
experiment is designed to simulate a conservatictian as closely as possible in
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the laboratory, while controlling for extraneousttas that may affect behaviour
and providing a counterfactual through the connedtment. The incentives
provided to participants, including both individumbnetary compensation and
real environmental benefits to wider society (viendtions to an environmental
charity) mirror the incentives faced by real farser the field, though on a
smaller scale. The experiment also provides charthebugh which social factors
can play a role in influencing behaviour, as thewld in a real field situation.

Thus, these results draw attention to an issuestiaild be carefully
considered when designing and implementing conservauctions. The
possibility that conservation auctions may causevding out of voluntary pro-
environmental behaviour means that they may neée implemented with
caution in some circumstances. For example, theybaanore useful in
communities where there is little voluntary pro-eammental behaviour in the
first place, than in communities where there isenaluntary behaviour to be
crowded out.

Crowding out is also most likely to be an issuéhim case of temporary
or short-term programs, where funding for BMP adwpis discontinued after a
few years. Although initial BMP adoption costs héeen covered and the
landowner has gained knowledge about the new mamageoractices, there may
be ongoing maintenance or opportunity costs foresBMPs. If the auction has
crowded out voluntary pro-environmental or pro-abaoiotivations, the
landowner may not be willing to bear these ongaiosts and continue with the
BMP. Designers of such auction programs shouldidenshis possibility and
implement measures to minimize crowding out. F@meple, information
reminding landowners of the social and environmdreaefits of their auctions
may help restore the motivations that induced tlantary behaviour in the first

place.
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Chapter 6: Conclusion

While a number of studies have examined internsigtefeatures of
conservation auctions and their impact on auctimteass, this study takes
research on such auctions in a different diredbypexamining the social context
within which they take place. The experiments descrin this study support the
hypothesis that social factors are likely to playiraportant role in the success of
conservation auctions. Social capital, leadersdnpl, the pro-social or pro-
environmental motivations of landowners all havagaificant impact on
behaviour within, and the outcomes of, conservadiactions.

These findings play an important role in linking tconomic literature
on both social capital and leadership to reseanctoaservation auctions. This
study incorporated economic theories related teaboapital into conservation
auction theory, to predict that the bid functiofparticipants should have an
extra term capturing either the utility derivedrfrgocial approval associated with
BMP adoption, or impulses toward reciprocity. Timgplies that the overall level
of BMP adoption in a previous period should hawggaificant effect on both
bids and the auction outcomes resulting from thds. The experimental results
confirm this prediction, with variables represegtsocial capital having a
statistically significant impact both on individuaidls and on auction outcomes.

The economic literature on leadership provided leciinfg predictions
regarding the impact of leaders on bidder behawaorauction outcomes.
According to the theory of reciprocity, leaders hiigave a positive impact by
setting a good example for other participants, @npifoviding information that
was not accessible to others. On the other haadets might have a negative
impact by solving the coordination problem relatingollusion, and encouraging
others to raise their bids. Indeed, leaders waraddo have a multi-dimensional,
context-specific impact in the experiment. Unfostely, their effect was also

found to be largely negative in terms of auctiotcomes.
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Interestingly, this study also draws attentionht® important role that
social networks may play in conservation auctidie experiments dealing with
social capital found that social norms in favouBdMP adoption had an impact
on bids only when participants were part of antexgssocial group, and had no
discernable effect in groups of participants withexisting social ties. This
finding supports the conceptualization of sociglita as a collective, group-level
attribute, rather than a characteristic that irdirails carry with them between
different contexts. Social networks appear to iafice the ability of individuals to
behave as leaders as well. In groups of participtat knew each other, leaders
were able to encourage successful collusion, segmifly raising individual bids.
In groups without existing social connections, gsibn did not appear to be a
problem, although leaders did raise average bids simaller amount by
explaining the auction processes to other partitga

Previous studies have shown that crowding out tefimal motivations
for pro-social or pro-environmental behaviour canchused by regulation, fines,
and taxes. Crowding out has also been demonstrated case of a competitive
tender in a public goods game (Reeson and Tis@&DR This experiment, which
builds on Reeson and Tisdell's work but more clpgarallels the incentives
found in a conservation auctions, shows that crogzdut can also be a problem
in this tool for environmental conservation.

This study also presents a new approach to inasimthe impact of
social factors within an experimental setting. déast of artificially producing
leaders or social connections through the experiaheesign, these experiments
provide channels through which the already exissiogjal characteristics and
motivations of individuals can influence their betoair. As economists become
more mindful of the importance of social contextifalividual behaviour, this
approach may prove useful for experimental resesasch

Finally, the findings regarding social capital,deaship and crowding
out have important policy implications for designef conservation auctions.
They show that besides the design of the auctsatf,tthe auction’s social

context is also likely to influence its success.
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For example, when selecting an area in which tdempnt an auction,
policy-makers will want to consider the strengtlesisting social networks in the
community, as well as existing norms regarding BAdBption. In a closely-knit
community, a positive norm regarding BMP adoptietikely to improve the
outcomes of an auction; conversely, a negative riomards BMP adoption may
have adverse effects. In a community where soeorks are not as strong,
such norms may be less important.

Auction designers should also be aware of the poesef leaders within
communities, particularly those with strong societworks. In these situations,
collusion is a real possibility and the designha awuction should include
measures to discourage collusion, such as resepgsplt may also prove helpful
to make a priority of convincing these individuafshe importance and benefits
of the auction and BMP adoption, in an attemptrevent them from having a
negative influence.

It is important to be aware that the impact of b&abial capital and
leadership are affected by the specific incentieemanisms through which BMP
adoption affects auction participants. In particuila this experiment, the impacts
of both social capital and leadership were diffesgnen the “group payments”
incentive mechanism was used. In existing groupgaknorms had a strong
impact when BMP adoption had a direct impact onnldeviduals participating in
the auction, rather than a more distant effectamnesy at large. Leaders in the
group payments treatment appeared to encourage es in groups that did
not know each other; unfortunately, collusion remadia problem in existing
groups. These findings imply that policy-makers mayt to consider some kind
of group incentive when implementing auctions toenmunity with strong social
networks, if measures can be taken to protect ageailusion. Or, since group
bonuses are likely to increase auction costs,doresBMPs it may be possible to
capture these benefits simply by educating landosvaleout the benefits they can
receive from adoption of these BMPs in their area.

The fact that crowding out is shown to be a po&mtioblem for

conservation auctions provides a cautionary nofmtey-makers. Again, it is
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important to consider the existing social contéxta situation where there is a
relatively high rate of voluntary BMP adoption,emriporary conservation auction
that introduces, then removes monetary incentivag actually prove harmful.
Conservation auctions may be better suited to avbase voluntary BMP
adoption is uncommon, and used with caution wheanitial support is only
available for a short time.

The research described here is only a starting painnvestigation into
the impact of social factors on conservation ansticGeveral extensions of the
research could potentially strengthen the conchssdrawn about these factors,
and provide further insight into the mechanismsulgh which these factors play
arole.

Based on the findings regarding the importanceoiad capital and
leadership to both bidder behaviour and auctiosaugs, further investigation of
these factors would seem to be important. Firstidooting experimental studies
with landowner participants, rather than studemisy provide stronger evidence
that social capital and leadership are importatiéandividuals who actually
participate in auctions. Second, it would be irgg@ng to examine how auction
design features may interact with the social carteaffect bidder behaviour and
auction outcomes. Factors such as the informatiovigied to bidders, the
process through which bids are submitted, and dyenpnt mechanism may all
affect the way that bidders interact with each o#rel thus have an additional,
indirect effect on the decisions that they makerd; twhile it may be difficult to
isolate the effects of social context in field sasowith real auctions because of
other confounding factors, investigation of theseia factors could at least be
incorporated into evaluation and analysis of thégomance of such auctions. For
example, some real auctions (e.g. Brown et al 2BilDet al 2011) have seen
relatively low landowner participation rates. Exaation of the social norms
regarding BMP adoption and auction participatioroagilandowners in the area
may shed some light on the reasons for these fijsdin

The crowding out experiment described in this stiadlpws previous

research on crowding out quite closely in termthefgeneral experimental
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strategy used to draw conclusions. One limitatibmoch of this research,
including this study, is that it provides little wo insight into which specific
“internal” motivations are crowded out by the vaisgolicy mechanisms. Thus,
further research could attempt to isolate thessrmad motivations (norms,
reciprocity, altruism etc.) by varying the typessotial interaction provided
within the experimental design, as has been dosenme of the leadership
research (Meidinger and Villeval 2002, Pottersle2@01, 2007). This would
improve our understanding of why, precisely, cravgdout occurs.

This study has drawn together a number of dispatea@ds in the
economic literature, including both theoretical @mapirical work on social
capital, leadership, and crowding out and the lsrgmpirically-based, policy-
oriented research on conservation auctions. Ingdea it has shown that our
understanding of how people respond to practicitypmechanisms like
conservation auctions can be significantly enhargealttention to the
importance of social factors in individual and gsdaehaviour and decision-
making. It is hoped that this fuller understandafigpeople’s behaviour will
provide guidance for better design and implemewatif policy mechanisms to

improve the environment.
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Appendix A: Questionnaires

For the social capital and leadership experimgradjcipants were pre-
tested for social capital and leadership charasttesi using questions from the
Social Capital Questionnaire (Bullen and Onyx 1998]) the Multifactor
Leadership Questionnaire (Avolio and Bass 1999)gAéstions from the SCQ
used in this study, and a selection of questions from the MLQ, apeaduced
below.

The social capital and leadership portions of thestjonnaire were
separately scored by summing the points from eaelstepn (in both, higher
scores indicate stronger social capital/leadersRigiticipants were divided into
the experimental treatment categories with cutclfiigsen so that the number of
individuals in each category was roughly propomidio the number of
participants needed for each treatment.

For each question from the SCQ, the mean respanksstandard

deviation are reported in parentheses in the fomatn, standard deviation).

Social Capital Questionnaire, Selected Questions (Bullen and Onyx 1998)

1. Have you ever picked up other people’s rubmsipublic place? (2.91, 0.80)
No, never Yes, frequently
1 2 3 4

2. Some say that by helping others you helpsaltim the long run. Do you
agree? (3.64, 0.56)

No, not much Yes, very much
1 2 3 4
3. Do you help out a local group as a volunte2r87, 1.03)
No, not at all Yes, often (at least onaeezk)
1 2 3 4
4. Do you feel safe walking down your street aftark? (3.05, 0.94)
No, not much Yes, very much
1 2 3 4

¥ Two questions from the SCQ were omitted due taeors raised during the ethics review for
this project.
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5. Do you agree that most people can be trusd?,(0.79)
No, not much Yes, very much
1 2 3 4

6. If someone’s car breaks down outside your hadsgou invite them into your
home to use the phone? (2.71, 1.02)

No, not at all Yes, definitely
1 2 3 4
7. Can you get help from friends when you nee(Bit23, 0.57)
No, not at all Yes, definitely
1 2 3 4
8. Does your area have a reputation for beingeagace? (3.13, 0.94)
No, not at all Yes
1 2 3 4

9. If you were caring for a child and needed tagbfor a while, would you ask a
neighbour for help? (2.57, 1.04)

No, not at all Yes, definitely

1 2 3 4
10. Have you visited a neighbour in the past we@k®?1, 1.11)
No, not at all Yes, frequently

1 2 3 4

11. Have you attended a local community evenhéngast 6 months (e.g., church
bazaar, school concert, craft exhibition)? (2.8341
No, not at all Yes, several (at least 3)
1 2 3 4

12. Are you an active member of a local organsatir club (e.g., sport, craft,
social club)? (2.80, 1.13)

No, not at all Yes, very active
1 2 3 4
13. Does your local community feel like home? 82.@.89)
No, not at all Yes, definitely
1 2 3 4
14. In the past week, how many phone conversatiams you had with friends?
(3.05, 0.97)
None Many (at least 6)
1 2 3 4
15. How many people did you talk to yesterday2530.78)
None at all Many (at least 10)
1 2 3 4
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16. Over the weekend do you have lunch/dinner wtitier people outside your
household? (2.97, 1.00)
No, not much Yes, nearly always
1 2 3 4

17. Do you go outside your local community to wy&iur family? (2.76, 1.03)
No, not much Yes, nearly always
1 2 3 4

18. When you go shopping in your local area arelikaly to run into friends and
acquaintances? (2.67, 1.00)
No, not much Yes, nearly always
1 2 3 4

19. If you need information to make a life decisida you know where to find
that information? (3.33, 0.77)

No, not at all Yes, definitely
1 2 3 4
20. In the past 6 months, have you done a favaua ick neighbour? (1.94,
1.01)
No, not at all Yes, frequently (at EEasimes)
1 2 3 4

21. Are you on a management committee or organsangmittee for any local
group or organisation? (2.02, 1.07)
No, not at all Yes, several (atleast 3)
1 2 3 4

22. In the past 3 years, have you ever joined @ lmemmunity action to deal with
an emergency? (1.63, 0.90)
No, not at all Yes, frequently (at leasindes)
1 2 3 4

23. In the past 3 years have you ever taken partacal community project or
working bee? (2.07, 1.05)
No, not at all Yes, very much
1 2 3 4

24. Have you ever been part of a project to orgaaisew service in your area
(e.g., youth club, scout hall, child care, reci@afor disabled)? (1.90, 1.05)
No, not at all Yes, several times(at |&)st
1 2 3 4

25. If you disagree with what everyone else agmedvould you feel free to
speak out? (3.04, 0.83)
No, not at all Yes, definitely
1 2 3 4
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26. If you have a dispute with your neighbourg.(eover fences or dogs), are
you willing to seek mediation? (3.12, 0.81)

No, not at all Yes, definitely
1 2 3 4
27. Do you think that multiculturalism makes lifeyour area better? (3.41, 0.81)
No, not at all Yes, definitely
1 2 3 4
28. Do you enjoy living among people of differdife styles? (3.36, 0.79)
No, not at all Yes, definitely
1 2 3 4

29. If a stranger, someone different, moves imor\street, would they be
accepted by the neighbours? (3.21, 0.75)
No, not easily Yes, definitely
1 2 3 4

Multifactor L eadership Questionnaire, Selected Questions (Avolio and Bass
1995)

In total, there were 28 questions in this parthef questionnaire, chosen
from the MLQ. Permission was given by the surveplighers to reproduce five
sample questions only. All questions were answasatg a five-point rating

scale, where 0 indicates “not at all” and 4 indsdifrequently, if not always.”

1. | provide others with assistance in exchangétfeir efforts
2. | re-examine critical assumptions to questiortivar they are appropriate

3. | focus attention on irregularities, mistakes;eptions, and deviations from
standards

4. | talk about my most important values and bslief

5. | seek differing perspectives when solving peot
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Appendix B: Social Capital & Leadership

Experimental Instructions

Prior to the social capital and leadership expenisieall participants

were given the following instructions in the forrhaoPowerPoint presentation

which they read through individually. One additibsigde was included in the

Group Payments treatment. The instructions aldodied screenshots from the

experimental software and a brief explanation abowut to use it. The

experimenter then invited and answered questiagerdeng the experimental

procedure.

Instructions Given To All Participants

Introduction to the Experiment

Today’s experiment is meant to study economic datimaking.

You will represent a business owner, and will hovenake decisions
about how to manage your business.

Your business earns profit that benefits yourdeladdition, you have the
ability to contribute (in terms of time, money, &dgoods) to social
causes that benefit your local community. Howetlregse contributions
are costly for you. As a business owner, you mastdtt whether or not to

contribute to these social causes.

How It Works

At the beginning of each period, you are assumedéaonage your business
in a conventional way that generates profits of fit5ou that period.
You may choose to contribute to a social causeldaefits your local
community. This contribution costs you money, whiekleducted from
your profits. However, the government is willinggmovide some
compensation to businesses that make these cdmirnbu
In real life, businesses that contribute to soc@aises provide real benefits
to society. To represent this in the experimérd,a@xperimenters will
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make a monetary donation on your behalf to the 8 Gfampus Food
Bank.

There will be several periods during this experitn&n the end of the
experimentpne period will be randomly chosen as the binding queri
You will receive your earnings from this period,dash, plus your $5
show-up fee. If you chose to contribute to a samdalse during this
period, the experimenters will makeaal monetary donation on your
behalf to the Campus Food Bank.

The earnings and contributions from the other mariwill not result in
real payments or donations. However, rememberythatio not know
ahead of time which period will be binding — theide®n you make
duringanyround could be the one that results in real paysnamnd

donations.

Your Decision

Each period, you have to choose whether or nobméribute to a social
cause that benefits your local community.

The cost of making this contribution will be disyal on your computer
screen. If you decide to contribute, this cost iéldeducted from your
$15 profit for that period.

The social benefit of this contribution will alse Hisplayed on your
computer screen (this is the value to the commuafiggour contribution
of time, money, and/or goods). If you decide totdbnte, the
experimenters will make a monetary donation, etu#te social benefit,
to the Campus Food Bank on your behalf.

The costs and social benefits are different forgwmee, and will change

from time to time during the experiment.

Government Compensation

The government recognizes that contributing toaaauses is costly to
businesses. To increase the amount of these caindrils, the government

has designed a program to compensate businesdegdercosts (similar

114



to the tax refunds that individuals receive for mgkcharitable
donations).

« Each period, you will be invited to submit affer which specifies the
amount of compensation that you would like to reeen return for
contributing to the social cause.

« The government evaluates each offer by calculdtiedgollowing:

compensation requested

social benefit

« The lower this ratio, the better the offer, sinuis Bllows more businesses
to be compensated for making contributions. Theeguwment will accept
the best offers first, until the fixed budget tisaallocated to this program
has been used up. The rest of the offers will feered.

« If your offer is accepted, you will receive the qmensation you asked for,
in addition to your regular business profit ($1%9u will be required to
contribute to the social cause, and the cost ofglthis will be deducted
from your earnings.

« If your offer is rejected, you will not receive angmpensation, but will
still receive your regular business profit ($15puy¥can still contribute to
the social cause if you wish, and the cost wildeducted from your $15
profit.

« You do not have to submit an offer. If you do naty still earn your
regular business profit ($15). You can still cdmtitie to the social cause if
you wish, and the cost will be deducted from yoli rofit.

A Note

« The most you can be paid for this experiment is $8Bs your $5 show-up
fee. Even if your net earnings are greater thanféB8the period that is
randomly chosen to be binding, $30 is the mostwibilbe paid (plus the
$5 show-up fee).

Other Participants
« Your computer screen will display information abthg decisions made

by each of the other participants. For examplaay show that
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Participant 1 submitted an offer in the last peaod that he/she made a
contribution to the social cause.

However, no one knows anyone else’s participantbarnrso, no one will
know which person in the room is Participant 1. Ydounot have to tell
anyone your participant number or anything abouwt ywvn decisions,
even if they ask.

Throughout the experiment, you can communicate thighother
participants, if you wish.

There will be a chat box on your computer screesu ¥an chat
anonymously with all other participants througtsthox. The chat box
will disappear whenever you have made a decisidreas waiting for
others to make their decisions, so don't click OKtlee decision screen
until you are done chatting.

You may also feel free to talk with the other papants at any time
during the experiment. Please do not leave yompeder, just talk from

your place.

Additional Instructionsfor Group Payments Treatment

This slide was included after the “Government Conga¢ion” slide.

Group Payments

The government would like to achieve at least aimmim amount
($72.42) of social contributions.

Each period, if this target is reached, the govemmwill pay a bonus
payment of $1 each to all business owners. Everyglheeceive the
bonus, regardless of whether or not they subméttei or whether their
bid was successful.

If this target is not reached, no one will receavMeonus payment.
However, successful bidders will still receive thgovernment
compensation.

Depending on your costs and benefits, you may edttbe to participate

successfully in the compensation program. Howexegryone has the
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opportunity to contribute to reaching the targeebgouraging others to

make appropriate offers and contributions.
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Appendix C: Crowding Out Experimental

| nstructions

Prior to the crowding out experiments, all parteifs, in both
treatments, were given the following instructionghe form of a PowerPoint
presentation which they read through individuallge instructions also included
screenshots from the experimental software andehdaplanation about how to
use it. After participants had read through thérutdions, the experimenter
summarized the instructions verbally and answetesstipns regarding the
experimental procedure. During the experiment,igpents in the auction
treatment also read through the additional instmastpresented below, and were
invited to ask questions if they needed furtherifitation. Participants in the

control treatment received no additional instrutsioluring the experiment.

Instructions Given To All Participants
Introduction to the Experiment

» Today’s experiment is meant to study individualisiens about allocating
resources between contributing to one’s own wellidp@nd contributing
to public goods. Public goods are goods that bemefhy people in a
society. Some examples are roads, a clean envimanare fire safety
services.

* You will represent a farmer, who has to make denisiabout land
management. You can manage your farm to provideflie that support
you and your household, or you can adopt environatigririendly
management practices that provide environmentadfiisrio society. You
can also choose a combination of these objectives.

How it Works
» At the beginning of each round, you are assumedaoage your farm in a

conventional way that generates benefits to yowy. dihyou do not change
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your management practices, you earn $2 (to beipaidsh at the end of
the experiment).

* However, each round you have the opportunity tdrdmute
environmental benefits to society by adopting emvinentally friendly
management practices.

» Adopting these practices costs you money, whiceducted from the $2
that you would otherwise earn. However, adoptireggéhpractices also
benefits the environment. To represent this, #peementers will make a
real monetary donation on your behalf to a charity thetks to improve
the environment in Canada.

Your Decision

» Each round, you can choose to adopt a certain tharivironmentally
friendly management practices. In real life, thpseectices vary from farm
to farm so we will not tell you exactly what theneaThey might include
things like nutrient management, restoration oflavets, and crop
rotation. Farmers can adopt some or all of theaetjges, depending how
much they are willing to spend.

* In this experiment, you can choose to adopt 0%, ,Z8%p0, 75%, or 100%
of the practices that will work on your farm.

Costs of Adopting

* Your cost of adopting these environmentally frigngilacticeswill change
from round to roundEach round, you will be told the per unit cost for
adopting each 25% increment. For example, youupgrcost in one
round might be $0.20. This means your options wbelés follows:

| adopt Adoption cost
0% $0.00
25% $0.20
50% $0.40
75% $0.60
100% $0.80

* Each round, the cost of your chosen level of adopuill be deducted

from the $2 that you would receive for conventioiaaining.
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Benefits of Adopting
* The environmental benefit of adopting these prastieill be reflected by
real donations to an environmental charity, which tkeegimenters will

make on your behalf, as follows:

| adopt Charity receives
0% $0.00
25% $0.50
50% $1.00
75% $1.50
100% $2.00

* These environmental benefits are the same in everyd of the
experiment, and are the same for everyone. Theytohange, even if
your adoption cost changes.

Some Notes

» Each round, you cannot spend more than your faconie ($2) on
adopting environmentally friendly practices. Thegmam will let you
know if you are trying to spend too much.

* The program will keep track of your earnings eammd (farm income
minus adoption costs) in an experimental bank aticéu the end of the
experiment, you will be paid the money in this agtpin cash.

« The most you can be paid for this experiment is $8G your $5 show-up
fee. Even if your bank account contains more thz0 $30 is the most
you will be paid (plus the $5 show-up fee).

OtherParticipants

* Your computer screen will display information abthg management
decisions made by each of the other participamisekample, it may
show that Participant 1 chose an adoption levél08t in the last round.

* However, no one knows anyone else’s participantbamso, even though
everyone knows that Participant 1 chose 50%, noaxsth&now which
person in the room is Participant 1. You do notehtvtell anyone your

participant number or anything about your own deoss, even if they ask.
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* Throughout the experiment, you can communicate thighother
participants, if you wish.

* There will be a chat box on your computer screen dan chat
anonymously with all other participants througtsthox. The chat box
will disappear whenever you have made a decisidreae waiting for
others to make their decisions, so don't click QKtlee decision screen
until you are done chatting.

* You may also feel free to talk with the other papants at any time
during the experiment. Please do not leave yompeder, just talk from
your place.

A Note

* There will be several rounds in this experiment.iié&y or may not
change the procedures later in the experimentr@searcher will let you
know!
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Instructions after Round Four of Auction Treatment

We are now going to change the experimental prae¢du

Starting now, the government is offering compeisato farmers who
adopt environmentally friendly practices that b&rsdciety.

Before you make a decision about an adoption lgweei, will be asked to
provide an "offer.” This offer specifies the lewdladoption that you will commit
to, and the PER-UNIT amount of compensation thatwould like to receive for
each 25% increment of adoption. For example, yaghtrepecify an adoption
level of 50% and a per-unit compensation level@B8. If your offer was
accepted, you would receive $0.60 in compensa$or80 for the first 25%
increment and $0.30 for the second 25% increm&hty compensation is in
addition to your regular farm earnings.

There is a certain experimental budget that wilubed to pay
participants for their offers. The offers with th@WEST per-unit compensation
will be accepted first, until the budget is used Tipe rest of the offers will be
rejected.

If your offer is accepted, you will receive the qoensation you asked
for, in addition to your regular farm earnings (8ihus adoption costs). You will
be required to provide at least the level of adwpthat you specified in your
offer. You can provide a higher adoption levelauywish, but you will not
receive compensation for the extra adoption levels.

If your offer is rejected, you will not receive apgtyment on top of your
regular farm earnings. You can still choose to ad@opironmentally friendly
practices if you wish, and the costs will be dedddtom your $2 farm earnings
as usual.

If you don’t want to submit an offer, just click ¢ime "do not participate”
button. You can still choose to adopt environméyfalendly practices if you
wish, and the costs will be deducted from your&2nfearnings as usual.

All the other rules regarding costs, donations, reimain the same as

before.
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Instructions after Round Eight of Auction Treatment

We are now going to change the experimental prae¢du

Starting now, we are going to go back to the oapprocedure. The
government will no longer provide compensationddopting environmentally
friendly practices.

You will no longer have the opportunity to provide offer. You will
simply be asked, each round, to make a decisiontastmpting environmentally
friendly practices. As before, the costs will beldeted from the $2 you could

earn from conventional farming.
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Screenshots from Exper

Appendix D

Social Capital and L eader ship Experiments Decision Screen (sample)
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Crowding Out Experiments Decision Screen (sample)
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