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Summary in German

(Inhaltliche Zusammenfassung in deutscher Sprache)

Die vorliegenddoktorarbeit ist als kumulative Dissertation aufgebaut und umfasgtemer
kurzen Einleitung, vier wissenschaftlichufsatze Thematisch befassen sich alle dieser
Aufsatzedamit, unter welchen Umstandevienschenmiteinanderkooperieren.Drei davon
baseren auf 0©Okonomischen Feldexperimenten, die im Rahmen des SASSCAL
Forschungspijektes in der KavangeRegion in Namibia durchgefiihrt wurden. Der
Hintergrund der jeweiligen Fragestellungen ist, neben dem rein akademischen
Erkenntnisgewinn, priméar die Probtatik der nachhaltigen Nutzung natirlicher Ressourcen.
Im konkreten Fall handedts sich dabei um Waldflachen, welche zwecks Landgewinn abgeholzt
werden, was langfristig lokale sowie globale negative Externalitaten nach sich zieht. Die

Fragestellungen unérgebnisse der einzelnéwfsatz sind wie folgt:

Der ersteAufsatz ergriindet, we sich Ressourcenknappheit auf das Enthahmeverhalten der
Nutzer auswirkt.Dazu werden experimentell zwei Zustande eingefihrt, einer in dem die
verfigbaren Ressourcen ausrermh&orhanden sind, sodass sich kein Nutzer Sorgen machen
muss, vor Ende des Exjraentes keine Ressourcen mehr entnehmen zu kénnen. Im anderen
Zustand steht nur die Halfte der Ressourcen zur Verfligungliesthat zur Folge, dass der
Bestand vorzeitig auttbraucht werden kann. Beide Situationen sind als soziales Dilemma
modelliert, kankret als Allmendegut und in jedem Fall ist es sozial optichalRessourcen zu
schonenindividuell jedoch kann jeder Teilnehmer den eigenen Gewinn erh6hen, indem so viel
wie nur moglich enthommen wird, unabhéngig davon, wie die anderen Teilnehmer sich
verhalten. Eine theoretische Vorhersage, welche Auswirkungen die beiden Zustande,
Knappheit und Abundanz, auf das Entnahmeverhalten haven diesem Fall schwierig. Es

ist owohl vorstellbar, dass Knappheit zu einer erhéhten Extraktionsrate der Reasitrt,

da Teilnehmer sich frihzeitig Ressourcen sichern wollen bevor diese aufgebraucht sind. Es ist
jedoch auch denkbar, dass Knappheit zu einem vorsichtigeren Umgarenmgrthleibenden
Ressourcen fihrt, da Nutzer sich nun mehr um den Fortbesteselbéa sowie den daswu
gezogenen sozialen Nutzen sorgen. Erkenntnisse dariber, wie Individuen in derartigen
Situationen entscheiden, werden daher anhand der empirischen cBeolgan im
Feldexperiment gewonnen. Tatsachlich stellt sich heraus, dass Kitappleiner geringeren
Entnahmegeschwindigkeit fuhfEs zeigte siclaul3erdemdass das Verhalten im Experiment
auch davon abhangt, ob die Teilnehmer in einer Region lebeer, tatsachlich Landknappheit

herrscht.



Der zweite Aufsatz untersucht den Effekterner Anreizmechanismen fiir eine nachhaltigere
Ressourcennutzung. Erneut wird hierzu ein Feldexperiment durchgefihrt, welches ein
Allmendegutmodelliert. Teilnehmeentscheidersich tber mehrere Runden hinweg, wie oft
sie ein St¢ck A mwalledk preany amelortielerkeliesFeld anzulegen,
oderob sie auf ihrerbestehendefReldern bleiben underingere Ertrage in Kauf nehmen. Es
handelt sich also auch hier um ein soziales Dilemma, in dem es fur die Allgemeinheit am besten
ist, wenn mogthst wenig Wald gerodet wird. Dies entspricht auch der Realitat im betroffenen
Gebiet und ist den dortigen Menschen auch durchaus bewusst. Adifgya vorherrschender
Armut nehmen jedoch kurzfristig erhdhte Ertrdge einen hoheren Stellenwert ein als die
langfristigen Vorteile, die ein intakter Waldbestand bietet. Aus diesem Grunde bilden
sogenannte Zahlungen fir Okosystemdienstleistungen ein le#sonihteressantes
Politikinstrument. Die Idee ist es, das gewtiinschte Verhalten, im vorliegendeaisbaiinen
nachhaltiga Umgang mit dem Waldbestand, zu belohnkeispielsweisedurch monetéare
Anreize. Dabei kénnen, im Gegensatz zu MalRnahmen zur Bexjrabn unerwinschtem
Verhalten, zwei Ziele zugleich erreicht werden, nambdwohl die Steuerung zugunsten
nachhaltigen Verhaltens als auch eine Komponente zur Bekampfung von Autiet €t al.

2008; Milder et al. 2010 Der vorliegende Aufsatz vergléichierzu sowohl negative (Strafen)

als auch positive Zahlungen, wobei letztere in zwei verschiedenen Varidmtehgefuhrt
werden: Zum einen als individuelle Belohnung, was als direktes Gegenstick zu individuellen
Strafzahlungen verstanden werden kanomZanderen als kollektive Belohnung, welche
dementsprechend auch an einen kollektiven ErftdgErhaltung desValdes geknipft ist.
Kollektive Zahlungen fiir Okosystemdienstleistungen sind besonders interessant, da sich ein
kollektiver Erfolg sehr viel leicter beobachten I&sst als das Verhalten jedes einzelnen Akteurs
zu Uberwachen, was immense Transaktionskosténsich bringen wirde (Engel 2016
Dartber hinaus, waren individuelle Zahlungen in manchen Umfeldern gar nicht méglich, da es
keine individuellen Eigentumsoder Nutzungsrechte gibt, anhand derer entsprechende
Leistungen und Zahlungemugeordnet undmgesetzt werden konnten. Dies ist pedsweise

in der Forschungsregion, dem Kavango, grof3tenteils der Fall. Waldflachen gehdren, genau wie
Ackerland, formal nicht den jeweiligen Farmern, sondern sind Gemeindeland. Von kollektiven
Strafzahlungen als weitemadgliche Mallihahmeehen wir aus etbchen Griinden ab und
vermuten, dass dies aus demselben Grund auch wenig Realitatshteuignhvorliegenden
Aufsatz wird also zuerst die Effektivitat der unterschiedlichen Arten von Anreizmechanismen
vergleichen, wobesich herausstellt, dasdle dreigetesteten MalRnahmen ahnlich gut wirken

Danach werden die externen Anreize wieder weggenommen, um zu untersuchen, ob kurzzeitige



Programme sich auf die intrinsische Motivatiomr nachhaltigen Nutzung auswirken. Hier
ergeben sich heterogene Effekte, wolresbesondere der Wegfall positiver Anreize stter

negativ auswirken kann.

Der dritte Aufsatz beschaftigt sich mit déereits angesprochenen kollektiven, positiven
Anreizmechanismen. Es stellt nur einen sehr kurzesgretischen Beitrag dar und wuride
AConservation Lettersid als Koreisdgsowertheiaz ver
Konditionalitat der Zahlungen an den kollektiven Erfolg geknipft ist, automatisch ein (weiteres)
soziales Dilemma auf diesebé&ne entsteht. Dies muss jedochhhiausschliel3lich negative

Auswirkungen haben.

Der vierte Aufsatz behandelt den Effekt von Kommunikation auf Kooperation. Friihere Studien
haben gezeigt, dass eine vorangehende Diskussion zwischen den betroffenen Treilabbme

die DilemmasSituation dazdiihrt, dass deutlich mehr kooperiert wiidlawes 1980; Sally 1995;
Balliet 2010; Ostrom 20)00bwohl zahlreiche Studien dies bestatigen, wurde bisher nur wenig
dariberherausgefunden, warum genau dies so isiliisatzwird zunachst ein theoretisches
Framework aufgestellt, welches die grundsatzlich méglichen Erklarungen zu diesem Effekt
liefert. Danach werden anhand eines weiteren Feldexperimentes verschiedene Hypothesen
untersucht und es stellt sich heraus, dass demniimikationseffekt in sozialen Dilemmata zum

einen auf verbesserte personliche Beziehungen zwischen den Teilnehmern zurlickzufihren ist
und zum anderen Individuglazu neigen, sich an getroffene Abmachungen zu halten. Letzteres
fuhrt jedoch nicht, wie manrwarten konnte, zu gegenseitigdrpheren Erwartungen der
Kooperation. Die TendenzVersprechen einzuhalten scheint vielmehr eine personliche

Praferenz darzustellen, die unabhangig von Erwartungen an andere wirkt
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Preface

1. Introduction

How doindividualsdecide iftheyhave to choose between a selfish option ithaeasesheir

own benefit and a cooperative option that is better for everyone atbentbut entails a
personal costk i kel y t he answer iwithoui dotibt, dactqne eveys o , w h
economi st 6s f prettp muchary quesiiean wsdrBut@mwhat exactly does it
depend if an individual makes a decision to cooperate or to defect in a social dil@yma?
definition, a social dilemma poses a situation whaffected participats have to decide
between a cooperative and a selfish opf@lson 1965Dawes 198D The overallj.e.,social,

welfare is maximized ieverybody cooperates. On individual level, however, there is always

an incentive to defect, regardless of whether the other participants cooperate or not. In the most
extreme casea freerider benefits from the othd&ysooperativeefforts while personall
decidingto gofor the selfish optionln other words, there is a conflict between individual and

collective interests.

Typical social dilemma situations in economics aretheproner 6 s di | emma, pul
commonpool resourcesAs realworld applicationshere are environmental issueasich as

avoiding pollution and the sustainable use of natural reso(ifaasin 1968, Dawe 1980)

These can pose smadis well as largecslle dilemmas, with climate changerrentlybeing one

of the major challenges humankind has to fdcegeneral economicgooperationrdoes, for

example, become relevant in decisions about thageers or in situations where externalities
occur.On poltical level, it couldnean voting for parties that aim to increase the overall welfare

and not justhosepursungne s own interests. Integrity of
a cooperave dilemma: Despite knowing that the whole system canromyvell if everybody

works towards common goals, individuals might go corrupt for personal daimther
applications span from peacekeepisgchas avoiding arms racedown to group working

together in everyday life on tasks that require cooperationder to achieve common goals.

Recently, in the year of global virus pandentéking personal measursprevent the spread

of air-borne Covidl19 infections poses just another lagyale so@l dilemma: While wearing

a mask oneself causes some in@mence and only minor protection agaioghtracting the
diseasethecombinedeffect of everyone wearing masks can make a gmgadct onreducing
infectionrates.However, doing sonay stand n contrast with maxi mizi

Individuak canfreeride on their peetseffort of wearing maskand taking other measures,



such as reducing social contacts or (soon) getting vaccinaitbedut making any endeaw

themself.

From a broader perspective, the general willingness to help each othieyladytwhen in

need can be seen as a norm(infertemporal)cooperativeness, even without any altruistic
motivation. In this sense, tlsolution to social dlemmasan al so be boil ed d
categoricalmperative: One should always and only aotording to principles that one desires

everybody else to follow, to@ant 1785.

In economics however,the concept of theomo oeconomicugredicts entirely rational and
selfishbehavior agpresumablyall utility is drawn fromo n eo@rsbenefit only(cf. Mill 1836).

Unanimous defection would therefore be the dominant behavior in social dilemma situations.

But can humans, essentially, be consideselfish andrational beings? If that was the case,

thene v e r y Ibehavipravsuld be entirely predictaball decisiongould be forecasted and

any regulative policy measure designed accordinglyrtunately, though, it was rather
unambiguously found that humans do have social prefereibesy car e f or eac
welfare, show aversion to inequaliti€operate in ordeto reachgreaterachievements, and
sometimes evefollow purely altruisticmotives(Smith 1759;Ledyard 1995; Zelmer 2003;

Fehr and Fischbacher 2Q03enrich et al. 2005Batson 2011

Cooperation must further not necessarily be aniamat strategy if the focus @n long term
gains and development rather tleemshort term profits=or example, ifindefinitely) repeated
cooperative interactions, establishing cooperation eviintudly result in higher payoffs for
everyone(cf. Pettt and Sugden 198%6 2005; Normann and Wallace 20£2)ccording to
the concept of conditional cooperation, defection of single participaiglkt cause fragile
cooperative norms to fall apagsulting overall,in lossesalsofor those who tried to feeride
(Fischbacher et al. 2001; Fehr et al. 2002; Croson et &; 200son 2007; Kocher et al. 2008;
Chaudhuri 2011)Further freeriders might face directpunishmentby othersand loss of
reputation makingthe selfish behaviomunattractive(Boyd andRicherson 1992Fehr and
Gaechter 2000;owler 2005; Henrich et al. 2006; Boyd et al. 20R8lliet et al. 201}

Cooperatioralsobecomes a rational option if one does not only loakdividuals interacting
with each other but also at groups interactiith as well as competing against other groups
Within each group, surely, it remains individually optimal to behave selfishly in thetehort

1 Game theory predicts, based on backward induction, a collapse of dempérdinitely repeated cooperative
interactions, but this prediction is not necessarily badkedmpirical observations (cf. Pettit and Sugden 1989;
Andreoni and Miller 1993; Noran and Wallace 2012).

2



Groups consisting of too many selfisluncooperative individuals however, will be
disadvantaged against coog@ive groups in relevant tasks, such as acquisition of resources,
production of goods or even direct, violent conflictkis is an aspect that might have been

quite obvious and relevafor the longestpd of manki nddés hi gotiver y, wh
in smaller groupandcommunitiesFrom an evolutionary point of we less successful groups
wilembl ematically and inevitably #fAdie out o, L
ways of survivalDarwin 1859. Nowadayshowever, some of the aforent®oneddilemmas

take placeon such a large scale thedmpetition between groups beconmesaninglessasthe

whole humankind is affected

2. Methodology

In order to advance insights on decision makingadaialdilemmas, | presentnithis thesis,a
few dudies that experimentally analyzsoperation indifferent specific situations and
environmentsResults may, consequently, help in predicting indivicagkvell as collective
behavior and may be of use for planning of respective policies.

Where theoretial models fail teexplainhuman behavionmaking empirical observations
controlled and uncontrolled environments can fill the gapheatpl learning aboytatterns and
interrelations. The observation of realorld data, however, is usually, with stardlar
econometric methods, limited to discovering correlations. Such corredat@émthen, through
deduction, lead to insights about causal effects, but can often not be proven as the direction

could be reversed or the influence of missing variables migle Ibeen neglected

Especially in the discipline of behavioral economics, obisg and interpreting reatorld
behaviormust be considered as rather cumbersome or even problematic, as along with the
plurality of unobservablside effects and correlationsist difficult to clearly isolate single
influential factors Making statements aboaausal relations atterefore difficult and hardly

ever definite

Methodically, Itherefore base my three main papenexperimental approaelin order to
clearly isolge and identify such behavioral effecibieparticular advatageis thatexperiments

allow creating a controlled environmeh&ollowing the methodsof natural sciences, all

2 Detailed explanation on the reasons for and atdems of conducting economagperiments, and (lain-the-)

field experiments in particulargan be found in ample, available literature and are therefore only briefly
summarized herée.g., Smith and Williams 1992; Smith 1992; Kagel and Roth 1995; Hareed List 2004;
Carpenter et al. 2005; Cardenas and Carpenter 2008; Croson and Gaechter 2010; ViceiSzeeZ¥522016).

3



parameters except orm@e keptconstant. Thereforalespite empirically still oml observing
correlationseffects that follow an induced changgustthe one variable of interest (treatment)
can be interpreted as causal (as longhasandomizationof the samplecan be assumed as
valid).

The backbone ofexperimental (and most ot)eempirical research designis, essentially,
comparingat least two different conditions with each other in order to drawlasions from
observed correlationdf a differencein the dependent variable observedt can then be
attributed to the (indtedor observeflvariationof independent factofsetween the respective
conditions. There are two generic types of comparisonctmmonresearch designs allow:
Firstly, the withinsubject perspective, where theaolge over time within the same entiéyd.,
country or individual) is compared over time. Secondly, the betsabject perspective, where

two different entities are comparadeally, at the same moment in time.

A drawback of pure wthin-subject compar@nsis that apossible timerend is no captured if
there isno control group availableThis could lead to falselattributing any within-subject
effect to changes in the treatmeondition from the baseline to the next periBdrebetween
subject comparisons, on the other hand, might falatribute treatment effects to initial
variatiorsin sample groups, a problem which can be particularly pronouhtieglinumber of

observationss rathedow or if the randomizatiorof the samfe groups did not workroperly.

One particularfeaturetha | thereforeintroduce in my commopool resourcexperiment
which builds the basis for the first two papers in this thesis,designthat combines the
advantages of withiandbetweersubject designd firstly have all participants start off with
abaseline conditioand only introducéhe particular changes (treatments) ingbeonderiod.
Additionally, I use a control group that is not subject to any change in conditiang period.
By doing so, | essentially create a panel design and coasdygend up with data thakhibit

both time and individual dimensions to compare

Potential time trends that happen even without changes in the treatment condifibarnzm
be ontrolled forand nitial variations in treatment allocation do not gadetected, either
Based on this desigma differencen-differences (DID) model can be calculated, which
compares the differences from one period to another across treatment canditierfollowing
Figure (1F illustrates the concept:

3 Own illustration.



Figure 1: Differenc-in-Differencesconcept
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The effectsizeaccording tahe DID modelcan then be calculated as:

Equation (1):

DID(treatment) =within-subject effedtreatment) time effect

Whereaghe within-subject change of the control group is understood asrtteediffect! The

DID approach can be considered as particularly releeaqtanelstudies that include a time
variable,e.g, comparinglongitudinal developments across different entities using empirical
real-world data, but also, as our casefor experments with repeated measur8sich can be
both,repeated statior dynamic designs where the situation in the next round depends on what

happened in the previous ones.

While theDID approach idess sensitive to either type afforementioneerrors,the required
experimental desigis slightly more complexin the firstpaperof this dissertationthe one that
analyzesffects of resource scarcitgll three types ofomparisonswithin-subject between
subject andID, lead to pretty much the same reslitthe second papdhe one on the effect
of external incentives and termination thereof, howether,advantages of tHelD approach

becomeevident.Within-subject or, even more so, betwesibjectcomparisonnly, would,

4The time effect is assumed as a common trend, which also affects the treatment group independently from the
induced treatment condition.



in this caselead topotentally wrong conclusionss he control group changess behavior

over timeandalsoinitial behavioris not entirely equal across all treatment grousth of
theseare fundamental problems that the DID ,dantunately overcomeWhile | am surely not

the first to usalifferencein-differences methods, it has, up to date, rather sparsely been used

in experimental economics.

The public good experimeas applied in the fourth papérowever, is constructed as a single
round (oneshot) game ase did for this studynotintend tomeasur@ny dynamior reciprocal

effects

Taking laboratory experiments into the field combines certain advantages (but also some
disadvantages) from (natural) field experiments wiitbse oflaboratory experimentsThe
advantage are a high level of control in the experiments and fast colleatidata. Compared

to lab experiments, we can expect a higher level of external validity as participants do not
consist of homogeneous student sag)@ee not used to similar, previougpeximents, and are
usually sampled from a specific context thatakevant to the study topic. Field experiments
might also be necessary for sampling participants that bring with them ceetgin (
socioeconomic) characteristics that the research desigiires’ The particulamaspects of the
respective settingand tleir relevance to the research topiadl be explained in the papers

subsequently presented in this thesis.

3. Papers in thisThesis

Next, | will shortly present motivations for each ofetktudies in this dissertation and

consolidatetheir el evance for the thesisd topic.

With the first paper,Prof Dr. Michael Kirk and I try to advance insights othe effects of
resource scarcityThe allocation of scarce resourcemn be considered very central and
universalproblem ineconomicseconomic developmetats well as invelfareeconomicqcf.
Smith 1776Jevons 1879%dgeworth 1881Pareto 1906; Chenery and Kretschmer 1956; Sen
2001;Matrtin and Petersen 2019 heideaof this papers to testusing behavioral experiments,

if scarcity in comparsonto abundangdeadsto higher or lowerextractionby resource users

In this particular application we look at forests as a natural resource that can be converted into

5 As disadvantages there is a more cumbersome data collection than in lab experiments and possibly a lower level
of external validity tharin non-experimental field experiments.



fresh farmland, but behavidraffects found in the study may be relevant for other types of
scarce resources as wellhe hypothesis here is thatyem if a lower, sustainableate of
extractionis socially preferable the prospect of the resource being exploited soon, ragtt
individuals to go and quickly secure excessive amoufrtsearesource. Investigating this could
play a role in the use of naturakources, such as fish, land and forests; particularly considering
future increases in demand and shortages in availalBisides, it haglso shown relevance
very recently in consumer buying behavior regarding stalle foods andathroomtissue
While standard economic theory cannot predict a®finite behavior, the experimeait
approachs able to isolate the effects araleat that external resource scarcity, as modelled in
our study, leads to reduced appropriatidhe particular, novel cdnbution is thatwe do not
compare levels of scarcity evels of abundance, but actually create an abundant and a scarce

envirooment i n order to expose each conditionds

The next papers also ceauthored by Prof DrMichael Kirk and similarly builds onthe
assumption that individuals do not necessarily act entirely rationally. As a research question
with proximity to realworld policy applicationsywe look atpotential external solutioris social
dilemmas inthe form of introducingpositive as well asnegative monetary incentives.
Discussion about whether rewards affect motivations to cooperate in more promising ways than
penalties have long since been a discussion in academic dis¢dolis@ 2008; Travers et al.

2011; Rode et aR015. Also, the comparison between individual and collective rewards can
be relevant, not only from perspectvef feasibility but alscand sgcifically as they might

affect motivationsto cooperatedifferently (Sommerville et al. 2010; Travers et al. 2011;
Narloch et al. 2012; Gatiso et al. 2018uch compensation payments for-&gendly behavior,
termed payments for ecosystem servicesaamntirely realistic scenario and have already been
applied in someedtings Wunder2005; Pagioland Platai2006; Engel et al. 2008; Pattayanak

et al. 2010; Vatn 2010; Engel 2016t is well known that forests entail enormous positive
externalities ona global scale that are, if measured in monetary terms, likely maca m
valuable than what local users can derive from them. It is therefore only logical to offer them
compensation payments for conservatemacheme that, for example, finds particuédevance

in the United Na t®wWedoooace REeDdhga cpmmonrpaolaasaurce

field experiment with rural farmers as participants in order tathest behavioal response to

three different types of external incentiv@ghile all types dtested incentives will turn out as

6 The full name of the REDD+ programiiReducimg emissions from deforestation and forest degradation and the
role of conservation, sustainable management of forests and enhancefloeestofarbon stocks in developing
countrie® .



roughly equally effectivethe particular addition thaiur study aims tanakeis to see what
happens after such external incentives are termimaiteehgain. Such a terminationjisst the
logical corsequence after ¢hintroduction, as any supportiee regulative policy measuan
most likely not be sustaingzbrpetually The hypothesis is that there could possibly be adverse
effects in the long run, in particular intrinsic motivations to cooperatmnserve mighbe

permanentlycrowded out.

The third paper makes a small contribution on tteory of collective incentivesAs a
correspondence to an ongoing discussion, it weautioored by my colleagues Prof. Dr. Bjorn
Vollan and Dr. Tobias VorlaufgGatisoet al.2018, Salkand Traver2018). We argue that the
conditionality of collective incentives is based on collective performarica groupand
therefore necessarily introduces, next to geftacts, another level of a social dilemma to the
respective situatiariFreeriders might consequentipenefit from collective incentives without
making any effort towards the group targétposes, themtically, a suitable addition to the
second paper, in which, amongst others, collective vs. individual incentives aredrejpared.

Finally, I go intomoreabstract theory of individualecisioamakingbehaviorfor my last paper.

When boking for solutions to social dilemma problemgnemunicationbetween affected
individualshas been identifiedy a vast number of previossudiesas a powerful measure to
increase cooperation in groufiawes 1980; Sally 1995; Balliet 2010; Ostrom 201(xtle is

known, however, about the exact mechanisms behind.thjsyhat happens in discussions that
makes group membessibsequentlynore likely to cooperateBuilding on a newly developed
theoretical frameworland results from an unframed puldjood experimet’, | can show the
importance of both, social relationships between participants and the personal obligation of

keeping promisethat lead to the cooperation enhancing effect after communication.

4. The Data collection inthe Field

For the purpose afollectingdatafor my studied went to Namibia twiceBoth research stays
were conducted as part of the SASSCAL project and foooisgte Kavango districts in the
most northern part of the country that borders the Okavango rivetrandby, Angola. The
region is the least developed in Namibia with the majority of inhabitants engaged iscahall
agriculture. There are large fotesovering most of tharea which are home fm abundant

" This study is actually based on just one half of the results fromucted] experiment; the other part analyzes
how anonymity and identification of group members affects cooperative behavior. Resultshase anrn out
as markedly interesting, albeit even more abstract and psychological.

8



flora and faunaFurther details on theegion, its inhabitants anthé sample of participants

selected for the research will be presented within the following papers.

During my first trip, fom June to AugusR016, Iconductedather qualitative research in order

to identify the relevance of ffierent potential topics. In particular, headpersons from rural
villages in the Kavango districts were visited aministructured interviews as well apen
discussion questionsere usedo learn about problems of land tenure, forest use, agricultural
practices and economic development. | also talked to many individual farmers, other local
stakeholder as well as officials and workers from institutions andgines.It turned out that

one of our initially envisaged topics, land tenure security, coulth@oealized as the primary
research objective. Albeit beirachighly relevantopic, empirical data collection was impeded

by reservations among#te local population to freely discuss land tenure issues. Villagers
perceive communal farming land asdrrounding forest as their own and |lgdahditional
authorities are not in favor of official registration of lamalindividual ownership due to the
concern hat doing so might consequently lead to sdllandand, thereby, loss of traditional
land useights® Otherissues were identified, amongst which theeee elephantandwildfires
destroying crops as well as deteriorating climate conditions affeagidgsybut weeventually
decided to focus on throblem of lancconversiorfrom foress intoagriculturally used land.

By doing so | followegrevious researchers from auworking group who conducted field work

on similar topics over the past decade, boould partly build on their experiences and results.
With a sharply growing population, tdemand for land and loss of forestatitgat comes along

with it, poses a highly relevant topic in the Kavango region that local farmers as well as
traditional ad official authorities are very much aware @fisputes about land are not
uncommon, migratio from densely populated areas into more remote villages that still offer
some available land are an issue and, more recently, farmers making claintseamedorest

land in order to secure it for future use were found as increasingly frequent ocesirrenc
according to our qualitative findingBased on our survey data (n=979), 27% of participants
described available land as insuffici€@6% by headpersons) aB@% stated that there has
already been some rivalry or conflict in acquisition of new land (54% according to headpersons).
Regarding the loss of forest, 70% confirm a rapidly decreasing forest in their village (73% by
headpersons)/Ve also asked the headpens in each village in how many years they expect

8 During the guantitative main search (n=979) we included one question to individual farmers as a survey item
that asked about their perceived security of land tel@@3. of participants answered that thely fafe on their

land and @ not worry about losing it. This was confirmed dwr interviews with the headpersons, out of which
97% answered that land in their village was safe. Only 5% of headpersons stataddhattheir villages was
officially registered.



theremainingforest in their village to have entirely disappeared and got an average of 20 years

as an answer.

Before finishing our first trip, we gatherecenmissionsfor largescale, quantitative data
collectionfrom local authorities in preparation tffe main researctwhich then started with
my second trip to Namibia in March 201A&fter assembling a localeam of researchers,
meticulous translation oéxperimental instructiws and survey questionspretesting and
calibration of experimentssavell as preparation of all required logistiteg main quantitative
data collection started in late Ali2017.O0verall, once the experiment started things went pretty
smoothly, which | clearly see as a riesaf detailed and careful plannifg®By early August,

we had visited over 5Gillages;more than 1000 villagers had participated in our experiments
and answered our extensive survey questiding exact proceduralescriptions for each

experiment and suey can be found in the respective pamerd their appendices

The collected data kasince been used to create three of the following papeneanlis have

been presented on several occasions, for examphe aland and Poverty Conference at the

World Bank in Washington, D.C., at the University of Tehran, at the Humhbidtersity in

Berlin andatother conferences. lias also served as the basis for numerous final theses written

by students of various prograthe University of Marburg. Indeethe dataset is much larger

than what | could possibly analyze as part of my doctoral tlesid will in the epilogue of

this dissertation explain what other projects and papers can be produced Witréwere
especially, a lot of data collectean the individual surveys which allostudying topics that

are not directly related to experiments and cooperation like @perp presented in this
dissertation. These do, instead, focus on more applied aspects relevant to the region, such as

agriculture economic development, forestry, climate change and landf nsgfuture position

9 It was particularly helpful to use tablets computers for both cdimdpihe experiments and the survey interviews.
They allowed quick data collection and direct upload into the dataset without wastingrtimaking errors by
transcribing results from paper to compaté&urther, results of the experiments could be auticaily calculated
and presented; consequently, no errors in payments for participants could be made. Thaviaitahility of
collected data allowed fast pamalysis in the field, which saved us time and resources feteptiag and
calibration.

10 As measurements of successful experimentation, a few indicators can be repartézipants from the
commonpool resource experiment have well understood the game (93%), perceived the paymen{§2&fair
or more than expecte@2%), and found the condted game as relevant to reabrld applications (73%)t was
further stated by 98% that they would make simikeisions in real life as they made in the experiment, which is
certainly a highly subjective measure, but a correlation between experimehtiaad clearing behavior is also
confirmed by the data he public good game was not quite as weltlerstood byur participants (81%), which
might be a consequence of the more abstract, unframed nature of the instrédsioris.this game ayments
were perceivedy the majorityas fair(53%)or higher than expectd@6%).
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allows, | would very much enjoy complegithese projects as | am convinced that there are still

manyinterestingresults hidden in there.

Before starting with the firstgper, | will, on the following pagessert some pitographs that
give an impression dhe research site in Kavango ahe data collection in the fiefd.Photos
were taken by Adrian Pourviselames Lukaand myselfPermission for publicationaggiven

by the creators as well as by all persons shiovthe pictures.

5. Photographs

5.1 Kavango Region

Okavango River near Rundu

1 Photos of experiments were taken witkrmpission of participants and only during {tests and calibration.
During the main data collection no photos were taken.
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Forest with tar road
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Gravel road with some fieldsear a village

Okavango river near Muveve

13



5.2 Experiments

Preparing experiments (Iamedesign

14



Team biefing before workshop

Drawing lots forandomsample selection and treatment allocation
MY THY, - am
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Public Good game instruotis (1)
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Semistructurecheadperson interviews

N
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Survey interviews after experiments
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Highlights
1 Competitive vs. noitompetitive appropriation conditions are compared
1 Comma-pool resource field experiment with reedsource users in
Namibia
1 Participants make decisions in the experiment about clearing or conserving
forest
It turns out that resource scarcity slows down extraction rates

Realworld experiences affect experimerdacisions

Abstract

The aim of this study is to analyze how scarcity of resources affects at what rate
users decide to extract or appropriate resources. We investigate this by
conducting an economiab-in-theffield experiment in northern Namibia. The
paticipants in our stuglare smallscale farmers who regularly make decisions
about either staying on their present fields or clearing forest areas for new ones.
We compare environments where the stock of resources is abundant against
environments where thstock of resources iscarce and extraction therefore
competitive. Even though the experimental design allows keeping individual as
well as social costs and benefits equal across both conditions, we find lower
extraction rates in scarce than in abundamtrenments. Resultdso reveal that
having experienced resource scarcity in the real world affects experimental

decisions.

Keywords: commonpool resources, competition, field experiment, resource

scarcity, land use practices, deforestation, conservatigolicy
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1. Introduction

Scarcity of resources is a central problem in economics; natural resources in particular are
expected to become increasingly scarce in the near future considering global economic
development, a growing world population as wellgaswing percapita consumption and
changing consumption styles.g.,Schneider et al. 2011; Haddeland et al. 2014; Mancosu et al.
2015) In case of a resource stock becoming scarce, but not yet depleted, competition for what
is left could increase and dteby extracdbn rates being sped up as users rush to secure
remaining resources (Maldonado afidreno Sanche2009). If there is reason to conserve the
resource, for example when a minimum stock is required for regrowth (like fishing grounds) or
social kenefits fromthe resource accrue (like collectively used forests or pastures), scarcity
could, however, also stimulate a more considerate use of the remaining stock: the smaller it is,
the less can be extracted without endangering the survival of theaegBuamer 989). In

case of abundance, on the other hand, there is no competitive pressure, but also little reason to
use the resource in a conserving manner. Hence, scarcity could, in theory, evoke different and

opposing behavioral effects.

The aim othis study igo empirically examine the effects of scarcity in settings where a natural
resource can be accessed by a group of users. We investigate this by condabtinettae-

field experiment in order to gain insights about decision making behswvimsmmonpod

resource situations. Local smattale farmers in northern Namibia repeatedly have to make
decisions about how often and how much forest area they clear in order to convert it into arable
farmland. The particular advantage of studying faresburces ithat they are immobile, large

and openly visible; their current state can thus be assessed at any time and clearing activities
can be observed by all users. Clearing decisions made by individual farmers have consequences
for everyone in theammunity. Ifindividuals take this into account in their actions, they show,

as termed in the literature, social, or othegarding preferenceKdégel and Roth 1995;
Gsottbauer and Van den Bergh 2011. In a compumi resource situation, neselfish behaior,

which leads to better outcomes for the group as a whole, is called cooperation (Ostrom 1990).

While the focus of this study is set on investigating behaviesgdonses to scarcity, it should

be considered that, depending on the type of resourcegjtgozan also have a direct non
behavioral effect on extraction rates: If increasing scarcity means that further appropriation
requires higher effort, users migliecrease their extraction due to simple economic
considerations and stop entirely when estican costs exceed benefits. Clearing of forests is a

suitable type of resource use to study the behavioral response, as the individual costs and
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benefits of clearig a hectare of forest do not depend on how much forest is left. In other words,
a decline bforest area does not make it more difficult to find another parcel to clear until the
stock is truly close to actual depletion. The analysis of forest resouscthergfore allows
measuring the isolated behavioral response to scarcity. As possiblegupications, results

from this study might allow anticipating effects of increasing resource scarcity and help
designing adequate policies in response. Alsa@ait be deduced if exogenous shocks in
resource availability, such as new conservation gdior the introduction of protected areas,
which limit the amount of usable, extractable resources, may have adverse effects on how

remaining stocks are being used.

2. Background
The research was conducted in the Kavango region in northern Namibia (fiyuténlike
most of the southern, drier parts of Namibia, the Kavango area is-@asdmone with wet and
dry seasons; large forests cover most of the regiaa.t® seasonal rainfall farmers are able to
grow annual crops during the rainy season angidsarnn austral autumn, after the rain has
ceased. The vast majority of the rural population is engaged in agriculture with crop (millet)
farming being the primargomponent of their livelihood and extensive cattle farming taking

the second relevant roldl@mibian Ministry of Lands and Resettlements 2015).

As the soil is mostly sandy, fertility decreases rapidly, and farmers leave their fields after few
years toclear new ones in the adjacent forests (Mendelsohn 2009; Brown 2010). The freshly
cleared forst area is then converted into fields, which are fertile and nutritious again and can
be used for some years of cultivation. This practice is known as shiftitigation? and
together with area expansion for cropping it leads to degradation of fotest iegion and a
reduction of remaining, available land (Brown 2010). This has already become evident in
densely populated areas along the Okavango River (figtiravhere remaining land has
recently become scarce and acquisition sometimes competitivepéerét al. 2015). There

have even been disputes between farmers over the acquisition of land for crop cultivation

(Brown 2010). Further inland, however, foregicks are still more abundant.

1 Made with NaturaEarth. Free vector and raster map data @ naturalearthdata.com.

21n the Kavangarea, villagers do not usually entirely abandon the area and move their whole household and
equipment to another area, but only move their fields further into the forest, asffacent to their old ones.
Cultivation can also be serpermanent if farmenseturn to fields that had been left fallow in the past (Ruthenberg

et al. 1980).

3 Map source: google.com/maps, TerraMetrics map data, 2018.
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Figure 1: The Kavango area in Namibia
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Figure 2: Satelliteimage of a part of the Kavango region
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Yet forests are not just available land for future agricultural use; they also constitute an
important component of livelihoods for smattale farming households and their communities.
Those benefits provided by tkavironment and, in particular, foreseas are called ecosystem
services (Costanza et al. 1997; Millenium Ecosystem Assessment 2005). For Kavango residents
these can include the option of collecting resources like firewood, timber and foods (Flower
and Rooyen 2001;Mamo et al. 2007 Barnes etal. 2010; Luckert and Campbell 2012).
Surrounding forests become particularly important in the slack season before the harvest. Firstly,
because they provide an additional source offedten grain stocks fromther evi ous yea
harvest are depletedI@er and Rooyen 2001). Secondly, because cattle herds are sent into
the forest for grazing to avoid harming the growing crops during that time (Flower and Rooyen
2001) . I ndeed, it i s epyddivalue troemdhe sutrcartdingsstdr o us e h
is much larger than the crop value from their individual fRfldBropperet al. 2015). One
hectare of recently cleared field, however, produces higher yields than a single hectare of forest.
Therefore, clearig forest and cultivating new fields is individually more profitable in the short
term (Propper et al. 2015). Due toneéite and soil conditions in Kavango, regrowth of forest

on fields that were left fallow again is marginal and almost negligible asei$ tzdnturies to
regrow to its previous state (Immanuel 2019).

Our qualitative interviews and quantitative surveys, Whieere conducted as a part of the
research project, confirm that local authorities and villagers are aware of unsustainable clearing
pradices being a problem in the long run and for future generations. As explained above, forests
provide a multitude of beefits to the communitiesWe therefore interpret the forest situation

as a social dilemma, which develops over time. Clearing somarégcif forest does not cause

a big loss at that moment or even year, but after some years of clearing, the danmedgge don

deforestation accumulatesThis circumstance will also be reflected in the design of the

4 According to survey results onrfest use that we collected as part of this study, these include fruits, mushroom
roots, herbs and small game.

5 See also Angelsen et al. (2014) and Wunder et al. (2014) on the role and importance of livelihoods that depend
on forests.

51n our study samle (n=252), 71% of participants stated that they use forest as grazing laneifcattle, 83%

for collecting firewood, 90% for collecting timber, 90% for collecting fruits and other foods, and 40% even use
the forest for monetary profit such as seliiorest products.

70n a larger scale, forests reduce the danger of desertification in dry areas, prevent land degradation like erosion
of soils and further offer habitats for many species, hence preserving biodiversity (Costanza et al. 1997; Daily
1997; Grainger et al. 20Q0Geist and Lambin 2004; Engel et al. 2008; Grainger et al. 2009). Globally, they
contribute to carbon storage and sequestration; thereby playing a crucial role in combating climate change
(Gullison et al. 2007; Pan et al. 2011, Houghet al. 2015; Grisam et al. 2017, Mitchard 2018). Slower rates of
shifting and clearing would therefor®t only bring about benefits to the local communities and allow more
sustainable longerm land use but also contribute to a globally healthier enrient.

8 Note that clearing should in the local context not be considered as bad behavior as agriculture constitutes a major
part of livelihood for most people in the area and poverty might not leave scope for deliberate reductions of
consumption in ordetio conseve environmental resources.
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conducted commapool resource game, whesecial payoffs do not happen continuously but

at the end of the game. Similarly, the time lag between direct private yields and social benefits
that occur later incorporates an uncertainty as villagers do not koevmuch of the resource

will be left by the other users in the long run (Kramer 1989). This uncertainty is particularly
pronounced when resources are scarce.

Land in the Kavangos, forests as well as fields for cultivation, is mostly not privately bywned

the people who use it. Formally, it i®ramunal land owned by the state but traditional
authorities, such as village headpersons, exercise some degree of control over the land
(Mendelsohn 2009). They do, for example, make decisions about granting targtdnts who

wish to settle in their arean many villages there are some rules established about clearing
forest. If so, the headperson usually has to be asked for permission to clear, but clearing is
seldomly denied to local villager@Mendelsohn 209). Mendelsohn (2009) already points out

that the existing communal tenure system provokes individual interests to exploit the
commonage resource to the maximum. Locally, within the village, land that has been cleared
and cultivated is normally considerpdoperty of the respective farm&rHowevey without

formal, private land rights and titles there are little incentives for responsible, sustainable land
use, little longterm investments into land and no possibility to use it as collateral (Mendelsohn
2009; Namibian Ministry of Lands and Resettlmts 2015).

3. State of the art response on scarcity and development of hypothesis

To our knowledge, only few empirical studies have paid interest to how the size of a resource
stock affects its extraction asdrvival. Essential work on natural resousse and ecosystems

that are managed by groups was conceptualized by E. Ostrom in the 499@s(rom et al.

1994; Ostrom et al. 1999; Ostrom 1999). E. Ostrom also formalized a framework of important
variables for analyzing socioecological systems, vthatso includes the size of the resource
system (Ostrom 2009). Some marketing and psychological stedie8(ock 1968; Verhallen

1982; Lynn 1989; Lynn 1991; Verhallen and Robben 1994; Gierl and Huettl 20L07e-
Rodriguez 201Bhave discussed whichsponses scarcity of goods and products could provoke
but according to their findings, no clear picture could be drawn but the results depend on the

respective situations and circumstances. One particulart testilcrystallizes from various

91n our sample, 10.9% stated that they have been denied clearing at least once in the last years.

10 sometimes farmers can make claims on forest parcels they intend to ttesfuiture. These are often adjacent

to their oldfield. Forest areas that have not yet been cleared do, however, in general not belong to individual
villagers.
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findingsist hat scarcity as a consequence of high

potential consumers whereas scarcity due to low supply does not have the same effect.

Uphoff et al. (1990) suggest based ardfhgs from irrigation system managementinLanka

that the relationship between scarcity and the degree of cooperation could -lreeaon
Cooperation is highest when the resource is somewhat scarcegither very scarce nor
abundant. SimilarlyAraral (2009) found that water scarcity imigation associations in the
Philippines has a curvilinear effect on collective action. Bardhan (2000) investigated another
irrigation environment in India and also finds that extreme scarcity has a negatieieosff
cooperationAlso, Varghese et al. (AB) found resources scarcity as the cause for less efficient
usageWhere real world observational datieehard to obtain, scientific insights about decision
making in social dilemma situations have been estaddl and extended with the help of
economicexperiments. Lab and, in the last two decadesjndbe-field experiments have
increasingly been applied as they allow isolating (behavioral) effects and identifying factors
that cannot be explained by startiaconomic theory (Kagel and Roth 1995; Haomi and List
2004). An early experimental study on the effects of scarcity was conducted by Rutte et al.
(1987). They found in a commeool resource experiment with university students as
participants and sequgal decisions on extraction that more rases were extracted in an
abundant environment. A distinction was made between exogenous (environmental condition)
and endogenous (playarduced) scarcity with the result that the differences in extractios rate
between the scarcity and the abundance itiondwere greater in the exogenous condition.
Similarly, OsésErasoand Viladrich-Grau (2007) andOsésErasoet al. (2008) examined
appropriation rates in commegoool resource situations in other classroom arpents. Their
findings also suggest thatfiail, exogenous scarcity reduced appropriation rates. Endogenously
increasing scarcity that iIs caused by the su

rates, albeit to a lesser degree so that tiepleannot be prevented in the long run.

Gaiso et al. (2015), however, found contrasting results in a forésinyed field experiment:

A scarce environment led to higher extraction rates than an abundantlogieacammonpool
resource game. In theidlesign, lower, sustainable extraction wasiaty optimal because of
constant regrowth rates of resource stocks. Higher total harvests could be achieved if players
initially restrained their extraction. Their findings are also in line with Blanco €Gi5) who
conducted a commepool resource xperiment in Colombia that was framed as water
extraction. They compadeifferent levels of reductions in resource availability amahtl that

in the scarcest environment, appropriation rate® highest. Krarar (1989) further noted that

conflict might aise within groups due to scarcity if individuals do not cooperate but try to
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maximize their own share. Prediger et al. (2014) even find that participants, who have
experienced exogenously given resource sgaircitheir livelihood, act more antisocialiy a
field experimental setting.

An important distinction that several of the aforementioned authors make is between exogenous,
as environmentalbgiven, and endogenous scarcity as the consequence okthesame
resource userso6 b etkelywlieas why thée differeneecis precml: By nt u i
unsustainably extracting resources, users reveal themselves as selfish, leading other users, even
those who would have been willing to restrain from excessitraction, to subsequently also

act selfishly andry to secure some resources for themselves before they are taken by others. If
any conversation effort to spare resources can, in the end, not be expected to result in any social
benefit, it clearly beames an entirely unattractive, even unreasonabigegly. Likewise,

Kramer (1989) concludes that if scarcity is a consequence of failed cooperation, then users will
most probably respond by not cooperating either @sfesErasoet al. 2008). Exogenously

given resource scarcity is, on the other hand, mtoan s equence of {its wuser
might, due to the challenging conditions, even be more inclined to realize the need for
cooperation and careful extraction behavior (Gibson et al. 2007). pndbent context, it might

at first seem unclear ifcarcity of forests in Kavango should be considered exogenous or
endogenous. The differences in forest availability between the hinterland, which has only been
populated in the last decades, and the pamulaverside are not directly attributable to
individual behavior of farmers but must be seen as a consequence of decades of clearing by a
higher number of people living at the Okavango river (Mendelsohn 2688y.this study we

hence understand existirggarcity as an external circumstance. At the same further
deforestation should not be considered as inevitable but as gelomgconsequence of
unsustainable individual decision making. This is also reflected in the design of the experiment

in which scarcity is externally introduced as a treatmenttamn. Due to the dynamics of the

game, which goes over several rounds, there is, however, not only externally given scarcity, but

it can additionally worsen by decisions made by playersendogenasly.

1 This should not obscure the fact that due to currently high population growth and potential changes in ways of
life as well as agrictliral halits and methods deforestation is now more than ever becoming an urgent challenge
in the Kavangos.
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The novel contribution of this study now casts of three factors and their combination:

(1) The setting into the field context in northern Namibia with ss@dle farmers as
participants who make similar decision in their real lives. Thereidagers participating who
live in resourceabundantand villagers who live in increasingly scarce areas, which will be

considered in the analysis.

(2) I ntroducing an experiment al Ascarcityo
one. We do notompare levels of scarcity (or levels of abundanegpectively) against each
other, but actually model one competitive environment where resources could be depleted

against an uncompetitive one where resources could not be depleted.

(3) Employing a newl designed, dynamic commguool resource game wherecgl benefits
of the forest accrue at the end, which represents well the situation in the given environment, as
it incorporates the uncertainty and the temporal distance betweerteshogirivate anddng

term social payoffs?
The hypothesis to be testrdthis experimental study is formulated as:

HO: There is no difference in extraction rates from a compmol resource in a scarce

and in an abundant environment

H1: In a scarce environment, extraction rates from a compumi resource are

different fromthose in an abundant environment

The hypothesigs kept neutral as, eante no particular direction of a potential effect is
anticipated. The experimental approach is meant to identify behavioral patterns and isolate the
potential effects induced by scaydrom other norobservable influences that ddie present

in realworld environments.

12 Of course, as all payoffs of the game were done on the same day, there is no substantial delay between private
and social benefits, but since tloekl benefits only happen at the end of each game, there is insecurity about how
much forest will be left ¥ the end. This characteristic would not be as distinct if social benefits occurred in every
round.
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4. Method

In this chapter the empirical approach of this research will be explained, starting with

information on the participants, followed by the experimentat@dure, the commepool

resource game design arfically, the method of analysis.

4.1 Sample

In winter 2016 (Juné August) explorative interviews and surveys were conducted with

Namibian officials, workers from development institutions, traditional aittes and with

local farmers in the Kavango region in preparation of the main researcmtbr @017 (May

T August) the individual surveys and experiments were conducted in 23 randomly selected rural

villages (figure 3°) in two Kavango West district&K@henge and Kapako) and two Kavango

East districts (Mashare and Ndiyona).

Figure 3: Villages visited in the Kavango ar€a
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Some villages were left out in the sampling due to their proximity to the town of Rundu, where
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populatediverside and the inland regions where forests are still more abundant. Figure 3 shows

a map of the selsdrxthe&avangoialéh agesd | ocati on

The total sample of this experiment consists of 252 participants, 126 in each of the two
treatments?® Sccioeconomic characteristics of the sample and a description of variables used
for regression models are showntable 1. Spt samples for the two experimental treatments

can be found in table .

Tablel: Variable and sample ovaew

variable name mean sd min max info

Age 39.41 14.47 18 76 age of participant (min. 18)

Female (d) 0.61 binary 0 1 gender (1 for female)

Schooling_years 6.1 0 406 0 19 years of schooling

Adults_in_hh 3.61 257 0 23 number of adults in house hold
Village_native (d) 0.61 binary 0 1 bornin this village

Bags_farming_yield 10.62 16.40 0 189 bags of farming yield produced last year
Hectares_cultivated 283 260 0 20 hectares currently in use for cultivation

Hectares_cleared 1.72 230 0 21 hectares cleared in last clearing session

Clearing_rules (d) 052 b inary 0 1 rules about clearing present in vil lage
Land_rivalry (d) 0.28 binary 0 1 land acquisition perceived as rivalrous

River (d) 0.46 binary 0 1 village located at river (real scarcity)

Observatio ns 227

Note: values for cleaned dataset
Source: own calculations based on collected data

4.2 Procedure

We visited each villageds headmpeoerdestoarrame ver al
an appointment for a village meeting so that all villagers could be informed and invited. It was
made clear beforehand that some monetary compensation woulceted dfir participating

but also that only a certain number of people @dake part in the workshops. At the beginning

of the village meeting, participants were randomly drawn by lot amongst those willing to
participate, a process which was mostly pemgias fair by everyone. The same lots also
determined the allocation okgerimental treatment groups. The experimenters, together with

local, trained research assistants then explained the procedure and the instructions of the

commonpool resource game/sa by showing posters and giving examples for different

14 The Kavango is administratively divided into Kavango West and Kavango East since 2013. Rundu is the second
largest city of Namibia and the raly developing capital of Kavango East.

5 The total sample size of the data collection was 979, all of wbigk part in economic experiments, but the
remaining 727 participants played different games or treatments that were related to another rdsesech. T
observations and results are therefore not reported here.

16 After data cleaning there are 227 validlarsable ones left. All tables, results and graphs in this paper will be
based on the cleaned dataset of 227 participants.
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decisions but whout valuing or recommending any particular behaVi@pecial attention was
being paid to making clear that the gam@sn ot a fAzer o sumo situat.i
yields, but hat cooperating actually increases the total benefits for the groupradea w

Before the game was played and the particular treatment instructions were read, treatment
groups were spatially divided to treanseotr e th
instructions could not influence the outcome. Tests for understaneimgoarried out with the

group and individually. Our assistants also gave additional help and instructions to those who

did not understand everything right away and to thdse meeded help with using the tablet
computers that were used for decision makiig did, however, make sure that everybody was

fit for the decision making in the real game and did not require assistance once the game started.
Hence, all game decisionsutd be made by the players individually and anonymously. Before

the game startedne trial round was played, yet the restridbm this trial round wrenot made

public.

After finishing the commoipool resource gameach player was asked two control dices
for understanding of the game mechartftH. one or both of the control gqatons were
answered wrongly, the player would still receive their payments but the respective observation

is not considered in the analyé¥s.

Then after a short breakndividual surveys were conducted with each pl&)&ayments
according the particpnt 6 s and their group membersd dec
individually and in private. The whole workshop took abotHours in each village. Payoffs

averaged at 78N$ (~6US$) per participant, which is more thanerage local daily wage. We

also provided snacks and cool drinks to all participants.

4.3 The commonrpool resource game
For the experiment, a dynamic forestrgmed commorpool resource game was designed that
resembled decision making about clearing new fields in real life. Partisigould earn real

money according to their own amawasspeeificaly gr oup

17 Protocols and instruaths were translated by our assistants from English into the respective local languages and
then translateddzk into English by another assistant in order to ensure that all translated instruction were on point.
Also, all wordings and phrases used in thstructions were discussed intensively with our local assistants in
preparation of the experiment as to maleinstructions clear and easily understandable. Protocols for village
meeting and game instructions can be found in the supplementary ma€ials (

8 The game was correctly understood by the majority (90%) of participants.

19 Because of this, sample sizare slightly different between the two experimental treatment groups.

20 Survey questions can be found in the supplementary matg@ijals
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designed to match the given conditions in the study area and to allow experimentally testing

abundance against scarcity conditfdns

Figure 4: Tablet computer screen for making decision about staying or cléaring

[ o

SQEON ~ g EDI123am

KoBoCollect > Forestry_lngame_7p_4rou

(Player 4) : Stay or Clear?

p

1$ 3.50%

\ /

There were alwaysplayers in a group playing the game together. In each of four rounds played,

participants had to decide privately and anonymously whether to clear a new fietday ¢o
their old one (figure #). No communication between players was allowed. The socially
optimal outcomevasreached when everyone dealde stay on their old field only. Staying
mear getting a smaller private yield of one bag, represented by ftbi$, the old field.
Individually, one @uld earn more from clearing new fields as a fresh field piéttiree and a
half bags, represented by 3,50N$ in the gamwatttherefore individually optimal to always
clear (Nash equilibrium). Each clearing of enfield dd, however, decreased size of the

forest by one parcel and after each round, it was announced how many parcels had been cleared

211t was therefore necessary to deviate from the established fofemimgd commorpool resource game as
described by Cardenas et al. (2013) and Janssen et al. (2013) in favor of a design where social benefits accrue from
the forest left at the end and rfodm regrowth rates of forest. Firstly, regrowth of forest in the Kavangos is
marginal due to climatic and soil conditions. Secondly, social benefit generation based on regrowth rate of the
resource could imply that a final depletion of the stock is #p@atimal, which is not a desirable outcome in our
context. Thirdly, a design where social benefits of conservation originate from regrowth rates does allow
comparing different levels of resource stock (e.g., Gatiso et al. 2015), but not a really aear@ienment.

22 Kobo-Toolbox was used for data collection on tablet computers during the experiment as well as for the surveys.
https://www.kobotoolbox.orgfigure own illustration based on Kofimolbox layout.
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in that round by the group as a whole. Forest parcels, represented by trees in a poster (figure
5%%) were then acadingly crossed out so that a@layers could asses the current stock of the

forest at any time, but it was never revealed who had cleared and who had not. At the end of

the game, all players received their benefit from the forest which equals the nipaerets

left, i.e.,1N$ per pacel of forest for each playé#?® The whole gameaskept simple by asking

pl ayers to decide only between the two opti.:
accumulated private yields as well as the social berieéit®ccur at the end agidup linearly2°
Earningsvererepresented with the real Namibian Dollars as paid after the’gantkdecisions

were made with tablet computers where the two optiaese additionally represented by

simple pictures (figure 4).

Fgure 5 il lustrates the fAabundanced stock of
by al |l pl ayers and in the second period by t
for a second time. Due to the total forest stock in the abwedssatment consisting of 28

parcels of trees, themeasno competition in resource extraction: with 7 players per group and

the game being played over four rounds, the maximum thdtl be extracted if all players

always clear is 4 x 7 = 28 parcels.

Figure 5: Poster showing 28 parcels of forést

Forest

23 Ownillustration

24 Even though some households also sell goods that they collect from the forest, most of the forest goods are for
sefconsumpti on and cannot easily be monetarized or the
payoff for ead parcel was therefore chosen as an appropriately calibrated amount for the epauh@source

game and for general simplicity.

25The game design does not incorporate the possibility ofinear social benefits of forest size or a threshold

level, at vhich the forest provides a maximum of social benefits.

26 A more complex game design that incorporated yields decreasintinearly with the age of the fields, was
dismissed due to comprehension difficulties aftertpating in the field.

27 payoffs for aying and clearing were set after intensive-festing for calibration and allowing a reasonable

final compensation for participating in the workshop. For simplicity, we renounced the possibility of introducing

a game currency that must thiee convertethto real money.
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Consequently, no player ¢héo worry about not being able to clear anymore towards the end of
the game. This case was, amongst others, also shown in an example calculation during the

instructions, in order temphasize norscarcity in the baseline condition.

Figure 6: Game andreatmenidesigrf®

. Period 1 Period 2
Perlnd n N n n n
Baseline Treatment
Round Round Round
12 34 12 3 4
Centrel Group Abundance Abundance
"Abundance" Condition (28) Condition (28)
Treatment Group Abundance Scarcity
"Scarcity” Condition (28) Condition (14)

The sequence of rounds and treatments is illustrated in figtirafGer playing the abundance
treatment for the first period the game restarted. In the second geiadritrol (abundance)

groups played the same game again whereas the scarcity treatment groups then faced a reduced
resource stock of 14 parcels of fdresnother poster, which looks similar to the one in Figure

5 but shows only 14 trees, was used fordtercity treatment. By using this treatment design,
scarcity effects can be analyzed from two perspectives: Firstly, as a-suthjigct design where

the same playerds change in behavior from fiab
analyzed.Secondly, as a betwesnu b j ect design where playerséo
environment of the second period is compared to the control group, \@gedpanother
Afabundanceod environment iin the s-sndifferedcsper i oc
model can be calculated, in which the changes in clearing behavior from period 1 to period 2

are compared across the two experimental treatrignts.

28 Own illustration
2®An additional reason for firstly applying an fdabund:

starting with the scarcity environment was to indirectly point out the existence of an abundant arm a sca
condition.
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4.4 The scarcity condition

The distinctive characteristic of the scarcity conditicasthat appropriatio of resourcesvas
competitive: With the r eduweaspadsibfethatthe forésttggtd st o
depleted before the end of the game. In the extreme case of all 7 players always clearing, this
could happen by the end of the second ihuHence, even if a player or a group of players
restrairedthemselves from excessiviearing, the forest stock could easily be depleted by the
other users in the scarce environment. While in the abundance treatment each spared parcel of
forest led to aafe social benefit, in the scarcity treatment tiveascompetition for resources

and wuncertainty about whether conservation efforts actually reduitany social benefits in

the end. If theravasno forest left, no more clearingas possible but all plgers receivd a

yield for staying of 1N$ for the remaining rounds of the game. Befilagng round 3 and

round 4 it ould also happen that theveere less than 7 parcels of forest left. If in those rounds
more players decideto clear than therevere parels left, the yield for clearingrasreduced

from 3.50N$ to 2N$. We set this as a sienplle in order to keep understanding facile and to

avoid calculating with fractional numbers.

Receiving a reduced clearing yield of 2N$, players shbaickebeen theoetically indifferent
between clearing and staying as 1N$ from staying plus 1N$ froial $enefits that accrue
from the spared parcel of forest in the end s@dup to the 2N$ thatauld alternatively be
earned right away by clearing. This consideratimes however not hold for two reasons:
Firstly, no player kaw what the other playersiitheir groupwere going to decide in the
respectiveround. Therefore, theravas still the possibility of getting 3,50N$ and thereby
i ncreasing on e drscasp thenurhbers df playersl cleaaimdtbhexceed the
numbers of forest parceldtieAnd secondly, as indicated before, even if the expected gain from
clearingwasonly 2N$, it could happen that the rest of the foressjust taken by the other
players, leaving no social benefits for anyone in the end. In this casewa$¢sill preferable

to 1$ from staying and clearing hence reradithe individually best option at all timesh&
scarcity treatmentid therefore not change the individually or Edly optimal decisions in the

gamecompared to the abundance environnié#t.

301n order to avoid lastound effects, players were not told in advance how many periods, i.e., repetitions of the
game they were going to play in total There was indeed a third period of the game played after the end of period
2, but obserations from this third period are paftanother study, and therefore not discussed here.

31 A more detailed treatment description, including formalization of payoff equations can be found in the
supplementary materials (B).

41



4.5 Method of analysis

The development of clearing behavior in all rounds and treatments is firstly presented as a graph
and complemented by a table that includes the avecksgeging in each round plus the
corresponding standard deviations. Tiferentid analysis then consists of three components:
Firstly, a withinsubject comparison, where changes in clearing behavior from period 1 to
period 2 are analyzed. Secondly, clegirates are compared betwemrbjects in the second
period. Finally, panel regssion models are presented that include all periods and treatments at
the same time. Here, changes in clearing from period 1 to period 2 can be compared between
treatments, wich equals a differende-differences approach (DID). Treatment effects are
tesed with simple WilcoxorSignedRank and MamWhitney-U tests, followed by
multivariate regression analys€dearing outcomes as the dependent variable of interest are
alwayspresented on round level in all regression motfeéfsDespite the binary nature of our
dependent variable, the decision to clear or not to clear, we give preference to a linear
probability model (LPM) over logistic regression models due to better intabgiy of
coefficients, in particular of independedichotomous variables, such as the effect of the
scarcity condition. Since the experiment was well calibrated, the average outcome is close to
0.5 (on a scale from 0 to 1), which supports the useedffM model. In the panel data analysis,

we apply bothfixed and random effestmodels. The randoreffects models require any
potentially omitted variable to be uncorrelated with the explanatory variables, which should
ideally be the case due to randomiredtment allocation. The randafiects approach fther

allows the inclusion of timénvariant explanatories, which are also of interest, such as the
presence of clearing rules and the location of the village. Fixed sffectels are additionally
presaited to compare changes within individuals only. Tigeywre any timenvariant control
variables and are necessarily consistent, albeit potentially less efficient (Halaby 2004; Clark

and Linzer 2015; Bell et al. 2013 Both types of panel regressionsfiy include dichotomous

32 An aggregate clearing pernizd (over all four game rounds) maytrime an adequately precise measure in the
scarcity condition: Once all 14 parcels of forest are cleared, which can happen after 2 rounds of playing the game
in the scarcity condition, no more resources can be exttaBSteeer noravailability could then déct clearing
outcomes with the danger of being falsely attributed to resexmaserving behavior on the aggregate level.
However, it turned out that even the scarce stock was never actually completely exhaustethédést round

was played. Endogenswand reciprocity effects as well as reduced payoffs from clearing in later rounds might
nevertheless affect decisions.

33 For this study we are primarily interested in the effect of resource scarcity on a larg€zrieg outcomes

are therefore alwaycompared in absolute numbers and are never set in relation to the size of the stock.

34While, in theory, the randomized treatment allocation should allow the use of the raffdeta model, we

decide to report bothresults from randomas well asfixed effects estimations. We wish to keep the cleaner
interpretability of fixedeffects coefficients, but also make use of theraneifecsmo d el sd capabil ity o
time-invariant exogenous variable, which ardrdgrest. It will later turn outhat coefficients for the designated
treatment conditions are almost identical for both methods. In that way, both models also serve as an additional
robustness test against each other.
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explanatory variables for bothe scarcity as well as the control treatment rounds. In a next
step, the control treatment effect is understood as the general trend and used to calculate the
differencein-differences mode?® It is hence subtracted from the treatment effect of thecity
condition, resulting in DIEcoefficients. Comparisons over time are always against the average
clearing of period 1 as it cannot be assumed that a certain pattern repeats itself in each period
(which would allow comparing the respective single rauadainst each otherg.,the first

round of period 1 against the first round of period 2). Betvsedaject analyses as well as
betweenrsubject variation in random effects models, however, base on-misaccomparisons.

For the multivariate regression dls, standard socioeconomic characteristics are included as

well as a set of indicators for reabrld clearing behavior and land use. While the actual

| ocation of the villragevasi aklpees@baed_biyval

the paticular individual perceives acquisition of new land as competitive according to their
survey answer. Further, rules about clearing forest that have been established in the village may
affect clearing bedwior in the experiment and are therefore addechéoodel® When
separating the sample into the two treatment groups, it becomes evident that not all
socioeconomic variables are evenly distributed over the two treatment conditions (table 2). In
order toavoid confusing the treatment effect with potdhtianfluential initial difference in

treatment allocation, variables described in table 2 are included in the regression models.

Table2: Sample split over experimental treatments and differences

abundance scarcity

mean sd mean sd difference p
Age 40.85 14.92 38.00 13.93 2.84 0.185
Female (d) 0.65 binary 0.57 binary 0.08 0.276
Schooling_years 5.63 4.22 6.56 3.85 -0.92* 0.074
Adults_in_hh 3.96 2.88 3.28 2.18 0.68**  0.028
Village_native (d) 0.60 binary 0.63 binary -0.03 0.685
Bags_farming_yield 11.42 12.91 9.84 19.22 1.58**  0.006
Hectares_cultivated 2.71 1.66 2.95 3.26 -0.23* 0.063
Hectares_cleared 1.53 1.52 1.91 2.86 -0.38 0.766
Clearing_rules (d) 0.58 binary 0.47 binary 0.11 0.111
Land_rivalry (d) 0.30 binary 0.25 binary 0.05 0.459
River (d) 0.39 0.49 0.52 0.50 -0.13* 0.062
Observations 112 115 227
P-values for Mann - WhitneyU -OA OO T O & E OE AtésRitOcask @efiabl®value is binary

Significance levels: * p< 0.10, ** p<0.05, *** p<0.01

Source: own calculations based on collected data

35 By doing so the effect of the cant treatment rounds is absorbexdithe time variables and therefore no longer
included.

36 The dummy variable for the presence of clearing rules was collected on individual and not on village level.
There were some cases where participants from the sliagevinade different statementoabclearing rules in

their village, but for the analysis the variable is kept on individual level and not corrected for village level, as the
single participantés percepti onelegabtdaatdr. t he cl eari ng
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After presentation of the main models, we will also look into endogenous effects, in particular,
if scarcity caused or aggravated endogenous|
decisions in later rounds. For this purpose, an additionalrighdg#s outcomes individually for

both treatments and periods and includes the number of trees that have been cut by the other
group members up to that round as an explanatory variable (table 5). Also, a variable for a
pl ayer 6s own c ltoghe respective roundis added in thelpodel in order to
distinguish between endogenous scarcity caused by the other players and a reduced stock

caused by oneds own previous clearing.

Within-subjectand betweessubjectregression models, including the fixetfeds model are

based on ordinary least squares (OLS) estimations, while the random effects model uses the
generalized least squares (GLS) estimator by default. All reported standard errors are clustered
on individual level. Complementary tables for ihin-subject comparison of the control group

as well as a betweesubject comparison for the first period can be found in the supplementary
materials (A). Rsquared measures anedsts are reported right in the respective regression
tables.Further, test for multicollinearity were conducted for selection of control variables in
order to ava problems with correlated independent variabl2ge to the nature of the LPM

models, tests for homoscedasticity and distribubibresidualsare not reported.

5. Results

Figure 73" shows the average clearing outcomes for each round and treatment condition.
Corresponding values and respective standard deviations can be found in table 3. In the table,

differences withinand betweersubjects are shown complemented by appatetests

It turns out that there is little initial difference in average clearing between the two treatment
groups in the first period, when all players were confronted with the abundance environment.
There are some variations within the single rours, the fnal, aggregate as well as the
average outcomes are almost identical for both treatments: An average of 0.49 parcels were
cleared in abundance control groups and 0.47 parcels in the groups that were later going to be
confronted with the scarcignvironmenitable 3). The difference is not significant according

to a ManAWhitney U-test (table 3).

37 Own illustrationbased on collected data, created with Stata 15 statistical software.
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Figure 7: Average clearing over rounds by treatment gi8up
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Table 3: Average clearing in each round

Abundance Groups Period 1 Period 2 Within - subject difference
(n=112) mean sd mean sd C p
Round1 0.64 0.48 0.46 0.50 -0.03 0.39
Round2 0.39 0.49 0.47 0.50 -0.01 0.69
Round3 0.47 0.50 0.42 0.50 -0.07* 0.08
Round4 0.44 0.50 0.48 0.50 -0.00 0.90
Period_total 1.95 1.47 1.83 1.58 -0.12 0.12
Round aver age 0.49 0.37 0.46 0.39 -0.03 0.12
Scarcity Groups Period 1 Period 2 Within - subject difference
(n=115) mean sd mean sd ¢ p
Round1 0.55 0.50 0.30 0.46 -0.17%+* 0.00
Round2 0.46 0.50 0.39 0.49 -0.08* 0.06
Round3 0.38 0.49 0.26 0.44 -0.21%* 0.00
Round4 0.49 0.50 0.34 0.48 -0.13%+* 0.00
Period_total 1.88 1.37 1.29 1.41 - 0.59%+* 0.00
Round average 0. 47 0.34 0.32 0.35 - 0.15%** 0.00
Between- subject difference
Cp18 p P28 p A Within - subject comparisons use
C'jg Round1 -0.10 0.15 -0.16** 0.01 period 1 aver ages as reference
& Round2 0.07 0.30 -0.08 0.21 B: Between subject comparisons
C'jg Round3 -0.09 0.17 - 0.16** 0.01 use the same round from the other
& Round4 0.05 0.45 -0.14* _ 0.03 reatment as reference
O Period_total -0.07 0.78 -0.54*+* 0.01
O Round Average -0.02 0.78 -0.14** 0.01
Note: Wilcoxon S igned - Rank tests  for p - values in within - subject comparison
Mann Whitney U -tests forp  -valuesinb etween-subject comparison

Signifi cance levels: * p<0.10, ** p<0.05, *** p<0.01
Source: own calculations based on collected data
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5.1 Within-subject analysis

Being confronted with resource scarcity in the second period, players reduced their clearing
significantly in allrounds of thescarcity condition. The total reduction from period 1 to period

2 is 0.59 parcels per player, which equals 0.15 per round and is highly significant at p < 0.01
(table 3). The withirsubject model (C1) of the regression table confirms threagiesponding
coefficients that players in the scarcity treatment significantly reduced their clearing in all four
rounds from period 1 to period 2 (table 4). In the control group, that played the abundance
environment in both periods, there is also asligductionm clearing from period 1 to period

2 of 0.12 parcels, which equals 0.03 parcels per round (table 3, table 4). Even though the
difference is not significant (table 3), it means that players who played the abundance treatment
only, also tend tclear less irthe second period of the game. In other words, they increase their
level of cooperation over time even without any external change in game contitiorisis
advocates the use of a differennedifferences comparison to avoid owestimdion of the

scacity effect based on withisubject comparisons only.

5.2 Betweeri subject analysis

Secondly, differences in clearing in period 2 are to be tested between treatment'Qitoups.
turns out that players, who played the abundance environeieat on averag0.46 parcels
whereas groups in the scarcity environment clear 0.32 parcels per round. The difference is
highly significant at p < 0.01 (table 3). Comparing single rounds, differences are significant in
all rounds except the second onéheTdifferences ineach round are confirmed by the
coefficients of the betweesubject regression without control variables (C2). Adding control
variables to the model (C3) slightly alters coefficients but the overall statements remain the
same. Noteworthythe values andoefficients (table 3 and 4) in the withiand the between
subject comparisons are actually quite similar to each other, which is not really surprising as
there were firstly little initial differences between treatment groups and sectmaligontrol

groy did not change their behavior mucbnh period 1 to period 2.

38 There is no selevident explanation for this, but it can be hypothesized that the reduction in clearing might be
attributable to a learningr redart-effect that occurs when theuge is repeated. Such effects have been found

and discussed in other experimental studies on cooperation (Andreoni 1988; Croson 1996; Cookson 2000; Croson
2001; Croson et al. 2005; Eckel et al. 20C6audhuri and Paichagitvijit 2017).

39 Contrary to abowmentioned increases in cooperation, there is also quite some evidence for decreasing
cooperation in repeated games over ti me, e. g., Ledya
game.

40 An equivalent bateensubject regression for thadt period confirms that there are no significant differences

in clearing rates across treatments in the first period. In other words, the two treatment groups can be considered

to start off as equal (see Supplement A).
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Table4: Regression models

Dependent variable: ( C1) (C2) (C3) (C4) (C5) (C6) (C7)
Clearing per round QA.S Regressions Fixed Effects Random Effects
Within Between Between Plain DID Plain DID
Subject Subje ct Subject
time - invariant controls no no yes no no yes yes
Scarcity_P2_Round1 (d) - 0.174%* - 0.160** - 0.140** - 0.174%* -0.143* - 0.174%* - 0.142%*
(0.00) (0.01) (0.03) (0.00) (0.01) (0.00) (0.01)
Scarcity_P2_Round2 (d) -0.078* -0.082 -0.062 -0.078* -0.065 -0.078* -0.064
(0.06) (0.22) (0.35) (0.05) (0.22) (0.05) (0.22)
Scarcity_P2_Round3 (d) - 0.209%** - 0.159** -0.139** - 0.209%** - 0.142%* - 0.208*** - 0.141%*
(0.00) (0.01) (0.02) (0.00) (0.01) (0.00) (0.01)
Scarcity_P2_Round4 (d) - 0.130%* -0.143* -0.123* - 0.130%** -0.126** - 0.130%* - 0.125%*
(0.00) (0.03) (0.06) (0.00) (0.02) (0.00) (0.02)
Abundance_P2_Round1 (d) -0.031 -0.032
(0.39) (0.38)
Abundance_P2_Round2 (d) -0.013 -0.014
(0.68) (0.68)
Abundance_P2_Round3 (d) -0.067* -0.067*
(0.08) (0.07)
Abundance_P2_Round4 (d) -0.004 -0.005
(0.90) (0.89)
P2_Round1 (d) 0.000 0.000 -0.031 -0.032
() () (0.39) (0.38)
P2_Round2 (d) 0.018 0.018 -0.013 -0.014
(0.73) (0.73) (0.68) (0.68)
P2_Round3 (d) -0.036 -0.036 -0.067* -0.067*
(0.44) (0.44) (0.08) (0.07)
P2_PRound4 (d) 0.027 0.027 -0.004 -0.005
(0.57) ( 0.57) (0.90) (0.89)
Age 0.007*** 0.004** 0.004**
(0. 00) (0.02) (0.02)
Female (d) -0.082* -0.073* -0.073*
(0.08 ) (0.09) (0.09)
Schooling_years -0.003 -0.007 -0.007
(0.71) (0.28) (0.28)
Adults_in_hh 0.008 0.010 0.010
(0.44) (0.33) (0.33)
Village_native (d) 0.064 0.037 0.037
(0.21) (0.44) (0.44)
Bags_farming_yield -0.001 -0.001 -0.001
(0.60) (0.55) (0.55)
Hectares_cultivated -0.020 -0.023* -0.023*
(0.14) (0.06) (0.06)
Hectares_cleared 0.024* 0. 024* 0.024*
(0.10) (0.06) (0.06)
Clearing_rules (d) -0.033 -0.012 -0.012
(0.51) (0.78) (0.78)
Land_rivalry (d) -0.109** -0.086* -0.086*
(0.05) (0.09) (0.09)
River (d) -0.123* - 0.094** - 0.094**
(0.02) (0.05) (0.05)
_cons 0.470*** 0.455*+* 0.307* 0.478*** 0.478*** 0.447*+* 0.447**
(0.00) (0.00) (0.02) (0.00) (0.00) (0.00) (0.00)
N 920.000 908.000 908.000 1816.000 1816.000 1816.000 1816.000
R2 0.046 0.026 0.108 0.028 0.028 0.074 0.074
F 7.92 2.52 3.32 4.41 4.41 67.98 67.98
P>F 0.00 0.02 0.00 0.00 0.00 0.00 0.00

p- values in parentheses

Significance levels: * p<0.10, ** p<0.05, *** p<0.01

Overall R2 and Wald - Chi2 instead of F for random effects regressions
Source: own calculations based on collected data

5.3. Panel regression analyses

The scarcityround coefficients of the fixed effects panel regression (C4) are equal to the values
in table 3 and the coefficients of the withambject egression (C1), but the model also includes
observations and coefficients for the control group. One round of the control group actually
shows a slightly significant reduction in clearing compared to the first period (table 3, table 4).
Overall, the periodaverage of the control group was found to be slightly lower in the second
period (table 3). Hence, the DID model is applied in order to verify that the reductions in
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clearing rates under scarcity are indeed significantly lower than in the cgratg. Adding
time-fixed effects for round 1 to 4 of the second period interprets the reductions found in the
control group as the general tifrend (C5). Consequently, the coefficients for the ttread
effects are the same as for the control grouperfikedeffects regression (C4), but the values

of the scarcity coefficients diminish by the size of the time trend in therBjiession (C5). It

turns out that reductions in clearing attributed to the scarcity conditions remain significant in
all but tre secondound. The results for the random effects regression models (C6 and C7)
show very similar coefficients as both fixed effect models, but also take into account time

invariant variables.

5.4. Effects of exogenous vs. endogenous scarcity

In order toalso find out about effects of endogenous resource scaieityscarcity that is
caused or aggravated by the usersd behavior
explanatory variables for t héusgleaay lgehasiacc. and
One regression calculation is presented for each period and treatment, using 4 rounds in each
block per model (table 5). Consequently, scaftatment dummies can no longer be included

as explanatory variables. It turns out thratll three abundance conditiohglayers tend to

clear less if more forest has been taken by other group members, but not so in the scarcity
condition. Coefficients for this finding are remarkably consistent across all three abundance
conditions. It carbe concludd t hat forest stock reductions
behavior appear to have the same effect as exogenously reduced istqdkad to a more
conserving usage. This only applies to the abundance conditions though, where appropriatio

is never ompetitive. In the scarcity conditions, on the other hand, quickly diminishing resource

stocks do not cause a slower extraction.

Further, it is found that oneds own cleari ng
correlated with th decisiona clear (table 5). The coefficients are larger in the second period
for both treatments, indicating that players likely have decided for and adhere to a particular

strategy by then.

41 That is both treatments in period 1 and the control treatment in period 2.
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Table5. Regressions per period and treatment

Dependent variable: (S1) (S2) (S3) (S4)

clearing per round All Models Random Effects
Abundance Scarcity Abundance Scarci ty
Period 1 Period 1 Period 2 Period 2
Clearedbefore_self 0.236*** 0.222% 0.473*** 0.378***
(0.00) (0.00) (0.00) (0.00)
Cleared before_others -0.013** -0.012** -0.012* 0.002
(0.02) (0.05) (0.04) © 74)
Age 0.003 0.000 0.003 0.007***
(0.14) (0.99) (0.12) (0.00)
Female (d) -0.025 -0.079 -0.060 -0.075
(0.66) (0.14) (0.22) ( 0.11)
Schooling_years -0.008 -0.014 -0.010 0 .012*
(0.30) (0.10) (0.11) (0.09)
Adults_in_hh 0.003 0.021 0.005 -0.002
(0.82) (0.12) (0.57) (0.83)
Village_native (d) -0.010 0.004 0.016 0.097*
(0.87) (0.95) ( 0.75) (0.05)
Bags_farming_yield 0.001 -0.002 -0.000 -0.000
(0.56) (0.14) (0.94) (0.70)
Hectares_cultivated -0.029* -0.007 -0.019 -0.007
(0.08) (0.66) (0.18) (0.58)
Hectares_cleared 0.052* -0.002 0.030* 0.005
(0.01) ( 0.89) (0.08) (0.68)
Clearing_rules (d) 0.007 0 .051 -0.056 0.012
(0.91) (0.37) (0.30) (0.80)
Land_rivalry (d) -0.078 0.029 -0.068 -0.053
(0.27) (0.63) (0.25) (0.29)
River (d) -0.031 -0.104 -0.074 -0.163***
(0.62) (0.13) (0.15) (0.00)
_cons 0 .386** 0.571%** 0.371%** -0.039
(0.01) (0.00) (0.01) (0.75)
N 448.000 460.000 448.000 460.000
R2 0.134 0.096 0.227 0.202
Wald- Chi2 77.62 59.24 216.33 14 9.50
P>F 0.00 0.00 0.00 0.00

p- values in parentheses

Significance levels: * p<0.10, ** p<0.05, *** p<0.01

Overall R2 and Wald - Chi2 instead of F for Random effects regressions

Note that the scarcity groups in peri od 1 played the baseline game, i.e., abundance
Source: own calculations based on collected data

5.5. Realworld scarcity and other variables

The betweersubject and randoneffects regression models (table 4) additionally allow

analyzing correlations witlsocioeconomic variables, which are timeariant in our panel

model. Results show that the age of the participant is positively associated with higher clearing

rates, anddmale participants seem to use the forest resource more carefully than their male

counterparts. There is further a positive correlation between clearing in the game and the

clearing of forest in the real world as stated by our participants in thexpsimental survey,

which supports external validity of the experiment. The tota sizfields cultivated by an

individual is however negatively associated with experimental clearing, which could

potentially be explained by the circumstance that thosealvBady own large areas of land do

not need to clear new fields as often (andmassibly even rotate on their existent fields).

Interestingly, participants who stated to have experienced rivalry in land acquisition in the past

tend to extract less inghexperiment. The River dummy, which represents whether participants

live in a regon of real resource scarcity, confirms this by assuming a negative and significant

value (table 4). Split tables for each round and treatment (table 5) reveal an inguidiBonal
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insight: The reduced clearing associated with the river variable pignsdems from the
experimental scarcity treatment, whereas living at the river does not have an effect on
experimental clearing in the abundance conditions. The implicatitbrat those who are used

to handling resource scarcity in real life and haveegepced competition for resources are
more likely to conserve forest in the respective experimental game sedintpey are more
cooperative, but only under scarcitydanot in general. Other control variables, such as
economic status indicators, hgiborn in the respective village or the level of education do not
show a consistent effect on experimental clearing behavior. Existing/ogl rules on forest

clearing wthin the village do not seem to affect experimental clearing decjsiher.

6. Discussion

To sum up, results from all presented perspectives paint a rather clear picture that shows
extraction being significantly lower in the scarcity environment cexb to the abundance
environment. As a most sedlvident interpretation, we atbtte this difference in behavior to
the usersé concern for the survival of the
experimental findings from Gatiso dt €015) as well as Blanco et al. (2015) and are more in
line with the older clagoom experiments by Rutte et al. (1983%ésErasoand Viladrich-
Grau(2007) andOsésErasoet al. (2008). Cooperation most likely arises in situations where it

is perceived as needed, in this case for ensuring the survival of the resource (Ostrom 1999;
Gibson et al. 2007). This hypothesis finds further support in Kramer (1989), who suggests that
a group facing a common, externally induced threat or challenge, such as resource scarcity,
might be more inclined to cooperate due to increased group idertifieand social cohesion.

From a realworld point of view, which goes beyond the scope andhaeisms of the
conducted experiment, reduced clearing in scarce environments could also be explained by non
linearity of forest benefits: A very large forest inigtill yield sufficient benefits even if parts

of it are cleared. If there is less foredt,I&however, further clearing has a more substantial
negative impact on the benefits that the remaining forest can generate. In such a situation there
would be dminishing marginal social benefits from the forest. In our study private benefits
from clearirg could possibly diminish when the forest was becoming very small, namely less
than 7 parcels, but the social benefit from remaining forest was held constisfitriparcel.

Hence, from a rational point of view, cooperation is at least as reasondb& abundance

condition as it is in the scarcity condition of our experiment. A possible reconciling explanation
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could be found in presuming that participantsiitntely bring considerations from the real

world into the game, even though they do not afipdye.

Reduced extraction of resources was observed under both exogenous asagoign in the
experimental treatment, and under endogenously, through glayecsl e ar i ng behavi i
resource stocks. The combination of both, howewerhigh clearing rates in previous rounds

together with an initially scarce stock, is notasated with reduced clearing rates. Such a
condition could be understood asrexte scarcity and this observation therefore also points
towards a possibly nelnear effect of the resource stock: Once it has become clear that there

is no realistic chander the resource to survive until any social benefits accrue from it, players

will give up any conservation effort (cf. Ostrom 1999). In this context it must be noted that

hi gher conservation as the response IHtyo mor e
somewhat astonishing as the concept of reciprocity and conditional coopevatild predict

the opposite (cf. Fischbacher et al. 2001; Croson 2007; Kocher et al. 2008). It could be
conjectured that the cooperatienhancing effect of endogenous sdgr@s strong enough to

override the effect of reciprocity.

Finally, one particwdrly interesting finding is that having experienced-fgalscarcity makes
participants extract less in the experimental scarcity condition. This could mean that those who
are used to scarcity have already learned to cooperate in situations wheretamogenrsuchly

needed.

7. Conclusion

It is expected that scarcity of resources will pose increasingly severe problems in the near future;
considerations about policy respossmust carefully take into account relevant factors of
locally given environmest According to our findings, competitive scarcity of resources does

not speed up appropriation rates, but more is extracted where stocks are abundant. Potential
conservation masures and programs should therefore not neglect resources or areas that appear
abundant as the total conservation effect might potentially be greater when targeting abundant
stocks or zones first. Measures that restrict access to resources, on thamdhesuch as the
introduction of protected zones or parks, leaving only a estligtock to use, must not
necessarily lead to higher extraction rates due to increased competition. Local users are able to
realize the need for cooperation and-seffanizaton where it arises and act accordingly. This

might, however, not apply to ndacal users, such as large corporations, which seek to
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maximize shorterm profits and have the option of moving to other regions after exploiting the
resource. Also, differenypes of resources that show different characteristics in terms of private
use ad social benefgmight provoke different responses to scarcity. Further research in various

environments, also neexperimental ones, is therefore advisable

X
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Supplement A: Equivalents for regression results: Within and between models

(EQ1) (EQ2) (EQ3)
Dependent variable: within between between_c
Clearing per round b/p b/p b/p
Abundance_P2_Round1 (d) -0.031
(0.39)
Abundance_P2_Round2 (d) -0.013
(0.69)
Abundance_P2_Round3 (d) -0.067*
(0.08)
Abundance_P2_Round4 (d) -0.004
(0.90)
Scarcity_Eq_R1(d) -0.095 -0.075
(0.15) ( 0.25)
Scarcity_Eq_R2(d) 0.068 0.088
(0.30) (0.19)
Scarcity_Eq_R3(d) -0.091 -0.070
0.17) (0.29)
Scarcity_Eq_R4(d) 0.049 0.070
(0.46) (0.31)
Round_1 (d) 0.000 0.000
() ()
Round_2 (d) - 0.250%** - 0.250%**
(0.00) (0.00)
Round_3 (d) -0.170%** -0.170%**
(0.00) © .00)
Round_4 (d) - 0.205%** - 0.205***
(0.00) (0.00)
Age 0.002
(0.43)
Female (d) -0.063
(0.18)
Schooling_years -0.011*
(0.10)
Adults_in_hh 0.013
(0.30)
Village_nati  ve (d) 0.010
(0.85)
Bags_farming_yield -0.001
(0.59)
Hectares_cultivated -0.026*
(0.06)
Hectares_cleared 0.024*
(0.08)
Clearing_rules (d) 0.009
(0.86)
Land_rivalry (d) -0.063
(0.25)
River (d) -0.065
(0.22)
_cons 0.487*** 0.643*+* 0.708***
(0.00) (0.00) (0.00)
N 896.000 908.000 908.000
R2 0.004 0.025 0.064
F 0.85 5.14 3.45
P>F 0.49 0.00 0.00

p- values in parentheses

Significance levels: * p<0.10, ** p<0.05, *** p<0.01

Scarcity_Eq_RX is a dummy variable for players who will later play the scarcity
condition in period 2. This Equivalent variable measures if there is already a
difference in the first period, when all players were actually playing the same
abundance condition.

Source: own calculations based on collected data
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Supplement B: Game mechanics (extended veosi)

I.  The Abundance Environment (baseline and control treatment)

The game is designed as a dynamic conypmol resource game where the social benefit

occurs at the end (ofi¢ period). Since there are no discount rates used over the rounds, each
decision qually affects the final private and social outcome and the personal payoff can, for

the baseline (abundance) game, effectively be written as the sum of all 4 roundsierrad or
decisions does therefore not make any difference in economic terms. Ithovgéner play a
behavior al rol e, as in the dynamic game pl a
decision after each round and possibly respond to that by behavangertain way in the

following rounds.

Hence, vhile the social benefit of theffest is framed in a way that it occurs at the end of the

game, the payoff of a player (R) can also be written for each round individually: Phagkes

a binary decision in each round to either clear or not clear a ellvlfet ¢ be 1 when player
idecides to clear and Qisthvelsunrof cledrirgyy thkottgiogpe t o s

membelin that roundThen,

Equation(1):
AL gL g zd AL z AL z L
TR 1E E E 1E
x EEAEADOAOAGBIA
1 3k P 8 24 1
Ri = payoff playei in any round
Ci = decision by playeir(0 = stay, 1 = clear)
G = decisions by other playeprs{1,2,3,4,5,6}(0 = stay, 1 = clear)

For the whole game overdunds (r) the total payoff of a player (P) can be written as a function

of all decisions made by theand the other players. Their total payoff (P) then equals the sum

of the payoffs (R) from the single rounds summed up over all four roiNwte thatthese
considerations do not apply for the scarcity treatment as here the possible decisions in the later
rounds depend on all pl ayersd previous deci s

four equal rounds as it can be in the abundance case.
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Therdore:

Equation(2):
. AL, RiL.
o ds b 8 2 4 : T T T
> > > > >
total payoff yield from yield from benefit from benefit from forest
of playeri clearing staying spared forest spared by others

x E EAEA O A A OGIA A

I are P 8 2 dp
> >
Pi = total payoff of player in the game
Cir = decision by playeir(0 = stay, 1 = clear) in round

Cir = decisions by other playejs{1,2,3,4,5,6} (0 = stay, 1 = clear) in rourrd

r =round= {1, 2, 3, 4}
The only remaining variable that can now bampulated by playeiris ¢. It easily becomes
evident that in each round clearing increase
gameit is individually optimal to clear a new field in every round. For the group as a whole on
the other hand, the maximization of total payoffs is readheal player clears any new field.

This becomes evident by setting-ccr, and summing up all playr myoffs asn

Equation(3):
N T
S = social payoff of the group.e., of all players combined
Cr = decision by each player in roun@ = stay, 1 = clear)
r =round={1, 2, 3, 4}
then,
I
& iz
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As clearing in each round linearly reduces the social payoff, the maximum is fourd @&t c
i.e., no clearing. In this case the social benefit2d R$ which equals 32N$ per player per
period. If all players act entirely selfish and always clear, tieeakspayoff sums up to only

98N$, which is 14N$ per playdess than half of what can be achieved by mutual cooperation.

[I.  The Scarcity Environment

After the end of round four the game restarted. For the second period of the game, the control
(abundance) group repeated the same game as in the first period, i.e., starting with a new forest
stock of 28 parcels. The scarcity treatment group, howeveastestwith a reduced stock of

only 14 parcels of forest (50% of the control and period 1 ktddke payoffs remained the

same: 3.50N$ for a freshly cleared field and 1N$ for staying on an old field. At the end of round

4 each player receives 1N$ for evegrcel of forest that is left.

With the reduced Ascar ci teyhatthe forest dets depletetl by p ar
the end of round 2 in the extreme case that all 7 players always clear. Consequently, in case
there is no forest left, no moogearing is possible but all players receive a yield for staying of

1N$ for the remaining routs of the game. Before playing round 3 and round 4 it can also
happen that there are less than 7 parcels of forest left. If in those rounds more players decide to
clear than there are parcels left, the yield for clearing is reduced from 3.50N$ to 2N& We s

this as a simple rule in order to keep understanding facile and to avoid calculating with

fractional numbers.

Receiving a reduced clearing yield of 2N$, playghould be theoretically indifferent between
clearing and staying as 1N$ from staying plo& ¥rom social benefits that accrues from the
spared parcel of forest in the end sums up to the 2N$ that can alternatively be earned right away
by clearing. Thisconsideration does however need to be extended and altered due to two
reasons: Firstly, no py@r knows what the other players in their group are going to decide in

the current round. Therefore, there is still the possibility of getting 3,50N$ and thereby
increasing oneds payoff by clearing in case
numbers of forest parcels left. And secondly, even if the expected gain from clearing is only
2N$, it could happen that the rest of the forest is just takethébypther players, leaving no

social benefits for anyone in the end. In this case, 2 N$lipretierable to 1$ from staying and

clearing hence remains the individually best option at all times.
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Even if a player or a group of players restrain themsdhoes excessive clearing, the forest

stock could easily be depleted by the other users indaeee environment. While in the
abundance treatment each spared parcel of forest leads to a safe social benefit, in the scarcity
treatment there is competitionrfiiesources and uncertainty about whether conservation efforts
actually result in any sociakbefits in the end. In economic terms, this means the marginal per
capita return of cooperating (i.e., of r@itracting) is unknown as it depends on the other
payer sdé deci sions. It can become zero I f the
other players. Note that no mathematical equation as for the baseline (abundance) game is
provided for the scarcity treatment as it would results in too margiipp@€ases once less than

seven forest parcels are left. Even so, the scarcity treatmematageange the individually or
socially optimal decisions in the game compared to the abundance environment. It remains
individually optimal to clear and sociglbptimal not to clear. This also holds if the forest stock
drops below 7 parcels in the latesunds, but then the additional considerations about
potentially reduced yields due to scarcity come into play. In order to avoicblaxd effects,

players wee not told in advance how many periods, i.e., repetitions of the game they were
going to playin total. There was indeed a third period of the game played after the end of period

2, but observations from this third period are part of another study, artbtieenot discussed

here.
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Supplement C: Experimental workshop protocols:

C.1 Villagemeding

Village Meeting

[freely presented by Christian, interpreted by Moses (assistant)]

To begin with, we would like to thank you all for coming here today. liy@ is Christiar
Hoenow. | am from the Marburg University in Germany. Together with the Minist
Agriculture, Water and Forestry we are conducting research under the SASSCAL. |
[NAME OF EXPRIMENTERS] here are also part of the project.
Doing reseath means we are just here to collect data, but we do not bring any t
development project into the village. What you answer in the workshop will not dete
whether villages @& selected for future projects. Also, we are not here to teach yourany
On the contrary, we want to learn from you. About how you do agriculture and how y
the forest. These information will help us identify potential problems and come uf
possible solutions. Such solutions however will not be brought by us. Wewoite down
what we find and then the information can later be used by the Government
Organizations.
Today we would like to conduct a small workshop with a certain numbezofig. At the
end of the workshop, we will also ask you several questiorshy one. Unfortunately, n
everyone from this village can participate since the workshop can only include a
number of participants (28). Since we want everyone to haveatime chance to participa
we have prepared a bag with as many casdseaple present. Each adult that is older {
18 years may draw a card. We will ask you to fully concentrate on the workshop and
be asking many questions. If you alreadyWrtbat you cannot attend for up to 5 hours
do not wish to answer manyestions, you should please not drBarticipation is, of course
voluntary!
1 Ifyoudraw a red card, you will participate in the workshop, which is led by Cyp

1 If you draw a yow card, you will participate in the workshop led by Moses
1 If you draw a blue card, you will participate in the workshop, which is led
Anastasia
If you draw a green card, you will participate in the workshop led by Blondy

If you draw a white card, you unfortunately cannot participate in any of the eve

Do you have anyuwpstions?
[LET EVERY ADULT DRAW A CARD]
[CONTINUE WITH GENERAL INSTRUTIONS]
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C.2 Generalnstructions

General Instructions

To begin with, thank you again for coming here today. We will conduct a workshop where yo
earn real money. Different pasifpants may receive different amounts of mon&lie money that
you can earn is not our private money, but it is provided b@tdrenan government.
All information collected today will be used for research only. Neither the Government of Nai
or Germanynor any other organization will receive the data for other purposes. Also, neither
names nor any villagspecific informaibn will be linked to the results. All decisions made will
remain anonymous to others.
The schedule for today looks as follows:

1. We will explain the procedure of the workshop.

2. We will play small workshop like a game. This is when you can earn money.

3. After the games each of you answers a short stmuegtionnaire.
It is not the purpose of the game to be better than others. Aése,dre no right or wrong answer
and we do not expect anything in particular from you. All payments are determined exawidy th
we will explain to you later.

Before starting, | would like to give you some general information:
1. If at any time, you thik that this is something that you do not wish to participate in for

reason, you are free to leawéu will however only get all money you earned if you §
until the end of the workshop.

2. If you already know that you will notebable to stay for at ést 5 hours, then you shoy
leave right away.

3. We require your complete and undistracted attention. Please, follow the instructions ¢
and do not use your phone or engage in any other distracting activity.

4. ltis not allowed to talk to each other thg the workshop, unless we tell you to. You can
guestions after raising your hand. If you talk to each other when you are not allowed
will be excluded from the workshop and the payments.

5. Every one ofyou has received a unique player ID. Péekeep this ID until the end. Y@

must return the 1D before receiving the money at the end of the workshop.

After knowing these rules, is there anybody who does not wish to participate anymore?
Do you have any @stions?

66



C.3 Gamaenstructions forforestry andagriculture game

[Seat groups 17 in blocks according to their ID color and number]

I will now explain what you will do in the workshop today. Please pay attention to y
say, as it is important that you understand everything. We have atlogati into threg
groups of 7 people each. | am the instructor and will tell you what the atdeanswe
guestions if there are any and let you know about the outcomes. We will play son
similar to a game. | do not participate in the game mysék. Jame is played within yot
group of 7 people only.

In this game you will earn real monelhe amount you receive depends on your decis
and the decision of other players. The numbers we mention in the game are exactly re
We will note foreach of you how much you earn during the game and iertigve will
give you the money in Niaibian Dollars. In total you will earn between 24 and 120 Nami
Dollars at the end of the day.

It is not the purpose of the game to be better than othieese Ts no right or wrong, good
bad. It is possible that some players get more than obiarall players get a lot or that :
players get only little. It all depends on your decisions in the game and the decisions
group members.

The game w play is about agriculture and forest use. You will be making decisions
whether you wartb clear forest in order to clear a new field or if you want to continue (
your old field.
There is a forest of 28 hectares [show at board, TABLE_FORES$®, trees] that belong
to your group. You will play the game over 4 rounds. In the beginning the size of the
is 28 hectares.

As you know, the soil fertility decreases over time.ha jame we have old and new fiel
Each player starts with ardofield that will give you 1$ per round. If you decide to cl
forest to get a new field, you will earn 3,50% in that round. In every round you can de
clear a new field. That meanswyolear one hectare of forest and cultivate a new field tf
Thus, each clearing causes the forest stock to decrease by one hectare. A new field
you 3,50% only once. In the next round, the new field becomes an old field and gives
unlessyou clear a new field again. Clearing means you leave thestiddahd again get 3,50
instead of 13.

We are aware that in reality some of you are cultivating more than one hectare and m
one field at the same time because they have a largerfuddisend better equipment. B
for this game, every player canlg cultivate one field at the same time. That means, v
you decide to clear a new field, you will only be using the new field and leave the o
fallow. Also, we know that the soil felity is slowly decreasing over time, so that in rea
there ae more conditions than just new and old fields.
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However, we want to keep the game simple and are therefore only playing with old a
fields.

For the game this works &sllows: In the first round you have to decide whether you v
to clear a n& field or stick to your old one. If you stay in the old one you will get 13 in
first round. If you clear and cultivate a new field you will get 3,50$ for the first round

Every round you make the decision to start with a new field or stay on tloaeld
[Show example for decisions:

eg, ACl earing twiceo stand39round) : 3, 50
or ACl earing t hr ee®4t2€ ang d"dound) | 3

It is possible to clear a new field in eyeound, which means you get 3,50% in every rou
As you see, each of you will make 4 decisions in total. Remember that there is 28heq
forest and there areplayers in the group. So even if everyone is clearing every round
will be 7player = 7 hectares that they can clear per round. Times 4 rounds equals 28 |
It is therefore not possible to deplete to whole forest before the end of the gamé,
everyone is clearing new forest all the time. [FIGURE_FOREST]

So, this is theagricultural side of the game and obviously it would be reasonable to ¢
new field every round in order to get the highest yields from the fields. The fields ar
own and therefore the yields you receive from your field are your own personay tinaih
you can keep. There is however also another part of the game which is about the for
are aware that forests are not worthless but are valuable natural resouesesyone. Thig
could for example be fruits, mushrooms, timber or firewootytba collect from the fores
Also, cattle can graze in the forest, especially during times of harvest. Finally, fores
an important role in keeping the environmentltgaand sustainable. And a large remain
forest can be used by future genemasi for both forest benefits and leaving options for

fields. These benefits are represented in the game by a payoff that derives from the re
forest at the end of éhgame. In particular, everyone will receive 1$ for every hecta
forest thais left after the end of the last round.

The number of hectares of forest left in the end depends on how much was cleared in
rounds by you and your group members.

It is important to know that the forest benefits go to everyone. Whereas field&aed and
cultivated by one player only, the benefits from the forest at the end go to everyone ¢
as nobody owns parts of the forest.

By each time you clear, you dease the forest by one hectare. Each time you do NOT
it means that therwill be a hectare of forest remaining which will give you and every ¢
player 1% in the end.
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We will now do a test round for the decision making. This is notalledecision that wil
affect your payoffs, but it is just meant to help you undecs how it works.

We will not make the decisions publicly but we will be using the tablet computers.

Therefore, all the decision you will make remain completely anongnithe other player
in your group will not find out how you decided. They will osle after each round, hg
much forest was cleared by the group as a whole.

[Show FIGUR_FOREST & FIGURE_DECISION]

[show TABLE_DECISION].
1 Remember to not show to your neighbors what you decide
Press théeft side if you wish to stay on yowoid field.
Press theight side if you wish to clear mew field.

1

1

1 Only push the tabldightly andshortly. We can also use thigen.

1 The selected answer will be marka@nge You can stilichangeyour decision.
1

When done, swipaght andhand the tablet backto meassistant.

[Let Players try test round on tablet]
Letds now | ook at s aumbersefxegsamgpds ensthe (vitebba
TABLE_EXAMPLES):
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C.4 Examples

EXAMPLE 1:
| will use this table to make examples of how players can decidgldfyar decides tstay,
he/shegets 1§mark]. If a player decides to clear/sbegets 3,50$mark]

[erase again]
Letdébs go through an exampl e:

Imagine every player was justicking to their old field over all rounds. Everyone then
1% in each rond, so 1+1+1+1 = 4% over the 4 rounds.

In addition to that yield, there is the benefit that comes from the forest. Since nothi
cleared, the forest size remains at itsiahistock of 28 hectares. For every hectare, €
player receives 1 Dollarshat is 28x1 = 28 Dollars.

Remember, that the forest benefits are the same for everyone as everyone is using
forest.

Your field on the other hand is your own and ogénerates benefits for yourself.
AAsS no one cl| ear e dlargetr éherd iva e of forest heaebts for
group. o

Summing up the benefit from the forest and the yield from the field, everyone re
4+28=32%.

[ ] [ ] [ ] [ ] [ ] [ ] [ ] |
' ' ' ' ! ' '
Round 1 1 1 “
Round 2 1 1 “
Round 3 1 1 “
Round 4 1 1 “
SUM Yields 4 4 4 4 4 4 4

Remaining Forest = 28

SUM Total 32 32 32 32 32 32 32

70



EXAMPLE 2:
Letdbs go through anot her e x a nspvereplayers deeide
to clear a new field in all 4 rounds. KSkewill then get 3,50% in each round. Over 4 rou
that is 3,50+3,50+3,50+3,50 = 14$. Then the other 6 playleosstay on their old field a
the time still only get 1+1+1+1 = 4$ from théelds.

Since héshecleared in every round and no one else did, the forest decreased by one
every round. Which is 4 hectares in total. The remaining forest in the end of the game
281 4 = 24 hectares. Remember that everyone gets 1&ptara of the remaingnforest at
the end of the game, which is 24$ for everyone.

The 6 players who did not clear do then get their agricultural yield of 4 + the forest |
of 24 = 28% in total.

AThe one player who de césd4from dgacultariyields r the
same 24 from the remaining forest = 38% in total. Which is more than what those w
not clear got.

Those other 6 player who did not clear however, just as in the previous example, noy
in total which is becase the forest siz#ecreased to 24 hectares from the clearing of plz
oneo

[ ] [ ] [ ] [ ] [ ] [ ] [ ]

' ' ' ' ' ' '
Round 1 3.50 1 “
Round 2 3.50 1 “
Round 3 3.50 1 “
Round 4 3.50 1 “

SUM Yields | 14 4 4 4 4 4 4

Remaining Forest = 24

SUM Total 38 28 28 28 28 28 28
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EXAMPLE 3:
But now imagine all 7 players decide to always clear a new field in all rounds. They wi
get 3,50% in each round. Over 4 rounds that is 3,50+3,50+3 50D+« 14$ for everyone.

Since everyone cleared in every round, the forest decreased by 7$heceayeround. Whicl
is 7*4 =28 hectares in total. There is therefore no forest remaining at the end of the g

All players do then get their agricultungkld of 14 + but nothing from the forest, so 14$
total.

ANote that when Akl wAyAYER® adeciede ht @
smaller compared to when most of the forest stock is conserved.

If the whole group does not clear, théx tgroup as a whole get the most. If you persor
decide to clear, you always get more, but the other players in the group will gebde
when everybody decides to clear a lot, the group benefits from #st filmcome smaller ¢
vanishandintotatver ybody is getting |l ess. o

] [ ] o o ]
| I A N A
Round1 |3.50|3.50| *
Round2 |3.50[3.50| “
Round3 |3.50|3.50| *

Round 4 3.50 350 “

SUM Yields | 14 14 14 14 14 14 14

Remaining Forest =0

SUM Total 14 14 14 14 14 14 14
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EXAMPLE 4:

Letdébs go through another example toget
to always clear a new field. Hhewill then get 3.50% in each round. Over 4 rounds th
3,50+3,50+3,50+3,50 £#4$%. 4 Players decide to clear twice, for example in roundl a
round 3. They then get 3,50+1+3,50+1 = 9% from their fields. The remaining 2 playe
clear once and thefore get 3,50+1+1+1 = 6,50% from their fields.

Now the forest has decreasgddbhectares because of the clearing by the first player. By
= 8 hectares from clearing by the four players. The last two players who only cleare
caused a decrease ?fl = 2 hectares over all round. In total the forest size theré
decreasedyp4 + 8 + 2 = 14hecatres. 2814 = 14 hectares of forest that are left in the ¢
Remember that everyone gets 1$ per hectare of the remaining forest at the end of tf
which is 14$ for everyone.
The one player who decided to clear every round resel% from agricultural yields + 1
from the remaining forest = 28$ in total.

The four players who cleared twice each do then get their agricultural yield of 9 + the
berefit of 14 = 23$ in total.

The two players who cleared once each do therhgetagricultural yield of 6,50 + the fore
benefit of 14 = 20,50% in total.

AWe can see that those, who clear a n
however everyone decides to clear all the time, the forest benefits will vanish and g ¢
final pay o[tfommre&@»e3t r easeo

v [ * |0 [ " | @
Round1 |[3.50]3.50 3.50 | 3.50 3.50 | 3.50 | 3.50

Round 2 3.50 1 | 1 1
Round 3 3.50| 3.50 ] 3.50 | 3.50| 3.50
Round 4 3.50 1 i | 1 1

SUM Yields | 14 9 9 9 9 6.50 | 6.50

Remaining Forest = 14

SUM Total | 28 23 23 23 23 120.50120.50

Should we have anothexample?
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C.5 Decision making and debriefing

[spatially separate groups now according to their color, set them in order-7]
(e.g.,at different sides of a buildindpehind the car, under different trees etc.)

Then, before we start with the game, we would like to ask you some questions. This
to test whether you all understood the rules of the game. Remember that durengéheog
are not allowed to talkoteach other. If there is anything unclear please ask us now a
will explain it to you. If there is anything unclear later during the game, you can st
guestions, but you will have to raise your hand and | with€do you to help you in privat
So, are there any questions right now?

[ask and answer if so, give another example if requested]

1. The more hectares of forest the group has cleared, the smaller becomes the
forest stock.True or False?
[True]

2. The benefit you receive from the forests the same for everyonelrue or False?
[True]

3. The more often | clear and start a new field, the more money | will get in the
end. True or False?

[Always True, does not depend on what the other players do]

4. The more often the other players clear, thedlss money | get in the endlrue or
False?

[True, others clearing means decreased forest and decreased forest benefits f

74



The outcome does not depend on chance
decisions. We promise that we db the calculation correctly asxplained in the gam
instructions above and will not deceive you at any stage of the game. Also, there is ab
no possibility of you or any other player cheating or not playing according to the rules
as you ca only decide in every round iby want to clear a new field or not. We will colle
your answers using these tablet computers. They are very easy to use and we will s
how it works. You only have to pr. Eeaewe
have a picture of howt looks like [Show TABLE_DECIDE]. If anything is unclear pleg
ask us for help and do not ask the other players. We will calculate and announce to €
how much of the forest is left after each round. [Show TABLE_FORIESur calculations
are done byhe computer and must therefore not be questioned). You will however no
who cleared or who did not. You only see how much forest is remaining after each
All the decisions you make will be kept anonymous andm®will find out what the otheg
players did. Even after the end of the game, you are not obliged to tell anyone what
the other players decided.

Procedure: You and your group members will make your decision in each round. Her¢
TABLE_DECISON] you have to press whetherwwish to stay on your old field or start
new one in every round. You are not allowed to talk to each other while the others ma
decisions and while we calculate the results. After each round we will tell you oy
forest parcels are left. Aftehe last round (which is after four rounds) the game ends.
will again be informed about the final forest size, which equals the benefits that ev
receives from the forest. kshop.iWe will aftereavde
continwe with another game.

Remember, that you must not talk to each other and your decisions will remain anon

ARE THERE ANY QUESTIONS?

Then let us now start with the game decisions. We start with the first round fout aind
each of you caplease make his/her decision on the talgéiow TABLE_DECISION].
1 Press théeft side if you wish to stay on yowtd field.

1 Press theight side if you wish to clear mew field.

1 Then swipeaight andhand the tablet backto me

1 Remember to not show to your neighbors what you decide
[make decisions]

Thank you. This was the first round. [YY] hectares of forest were cleared. The rem
forest is [XX] hectares [mark on TABLE_FOREST]
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We continue with the™®/ 3/ last @) round out of four and each of you please make
his/her decision on the tablgthow TABLE _DECISION].

1 Press théeft side if you wish to stay on yowoitd field.

1 Press theight side if you wish to clear mew field.

[make decisions]
[YY] hectares dforest were cleared. The remaining forest is [XX] hectares [mark on
TABLE_FOREST]

Thank you for playing. The final remaining forest size is XX hectares. That means
everyone will receive XX dollar from the remaining forest in addition to Hwgiicultural
yields.

Has anything been unclear during the first game? If so please ask .ug/eomill now
continue with another game that works very similarly.

[REPEAT GAME 3x]:
[Period 1: Baseline]
[Period 2: ---See treatment conditions]]

[Period 3:] We will now play the same game again. That means we start again with a
stock of 28 hectares. The decisions, payoffs and results from the first game do in no
influence this second game. However, the rule we introduced in the previous sessior
abolished again [only if treated, nothing abolished for control gr@dipte: This period not
relevant for Scarcity Experiment)
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Debriefingand Control Questions

[AFTER ALL HAVE MADE THEIR DECISION]

Then, before we have a break, we also ask yondwertwo short questionsfor
understanding individually. This is just meant to help us as feedback to check if even
understood the game.

[go to experimenter individually, try to keep groups separated so that previous playe

cannot go back to tallotother$
1. Imagine you @ar a new field once and everyone else in the group clears a ne
three times. Who will get a higher payoff in the end? You, the others, or same

everyone?

2. Imagine you clear a new field two times and everyone else irrtlg gever clears
anew field. Who will get a higher payoff in the end? You, the others, or same

everyone?

This is now the end of the first part of the workshop. You are now allowed to talk to e
other again.

We will have some snacks and drinks aftérwards continueith a short survey
guestionnaire that each of you please answer one after another. When that is done,
do the payments and we are done.
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C.6 Treatment conditions

[Treatment Control Group]

Thank you for your decisions. Wll now play the game again. Again for 4 rounds and
starting with a fresh forest of 28 hectares. All payoffs are as before and you will later
the real money for both the first session that you just played and also for the next seg
that we will ke playing nowYou will still get 1$ in each round for staying on an old fielc
and 3.50% for a round when you decide to clear a fresh one. Everyone also still recei
for each tree that remains in the end.

78



[Treatment Scarcity]

Thank you for youdecisions. We will now play the game again. All payoffs are as bef
and you will later get the real money for both the first session that you just played an
for the next sessions that we will be playing now. You will still get 1$ in each round fg
staying on an old field and 3.50% for a round when you decide to clear a fresh one.
Everyone also still receives 1$ for each tree that remains in the end.

There is however an addition to the game that we will have:

There is now a forestf ONLY 14 hecares [show at board, TABLE_SARCITY, 7 x 2
trees] that belongs to your group. You will play the game oveudds.In the beginning
the size of the forest is 14 hectares.

As there are only 14 hectares of forestight happen that after some rounds om@$t is
left.

If all players decide to clear for the first two rounds for example, then the forest decre
by 7 hectares in each round. This is 2x7 = 14 hectares in total. This means there no
left after the second round.

When there is no foreft, then no one can clear a new field anymore.

Once the forest stock drops below.&,,6 hectares or less, then the yields will be divide
Forexamplewhen there are only 3 hectares left, but 6 piagecide to clear. Then each
the 6 playersvill get 2$ instead of 3.50$ from the new field. This is because they can
each clear and cultivate half a hectare of new field. To keep it simple, we say that wh
the number of players who want t@at in a round is larger than the remainingées of
forest, those who wish to clear only get 2$ from clearing instead if 3.50%.

The game does NOT end when the forest is depleted, but it always goes over 4 roun
When no forest is lefthhowever, themo one can clear new fields anymore but alyeta
have to stick to their old field and get 1$ for the remaining rounds.

If there is enough forest left by the other players, then it is possible for you to clear a
field in every round, which meansyget 3.50% in every round.

[show this in FI’JRE_SCARCITY]
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EXAMPLE Scarcity 1:
Imagine all 7 players decide to always clear a new field. They will then get 3,50% in tf
first two rounds.

Since everyone cleared in every round, the fatesteased by 7 hectares every round.
Therefore, afterite 2nd round no forest is left. As the forest is depleted, all players on
1$ for the remaining 2 rousdOver 4 rounds that is 3,50+3,50+1+1 = 9% for everyone
All players do then get their agritural yield of 9 but nothing from the forest, so 9% in
total.

Round 1 3.50 | 3.50 | 3.50| 3.50| 3.50 | 3.50 | 3.50
Round 2 3.50 | 3.50 | 3.50 | 3.50| 3.50 | 3.50 | 3.50
Round 3 1 1 1 1 1 1 1
Round 4 1 1 1 1 1 1 1

SUM Yields 9 9 2, 9 9 9 9

Remaining Forest =0

SUM Total 9 9 2 9 9 9 9
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EXAMPLE Scarcity 2:

Imagine every player was clearing in the 1st round. Everyone then gets 3.50% in the

round from their yield. There are then14 7hectaredeft after the first round.

In the 2nd round 5 players decide toatleThere are then = 2 hectares obfest left after,

the second round.

In the 3rd round 4Players decide to clear. As there are only 2 hectares left, each play

= 2% from clearing. Then, after the 3rd round, there is not forest left.

For the 4thround there is no decision to make, lzaré is no forest left to clear. Every

player just has to stay on their old field, getting 1$ from it.

[ ] [ ] [ ] [ ] [ ] [ ] [ ]
? ? ' ? ? ? ?
Round 1 3.50|3.50 | 3.50 | 3.50 | 3.50 | 3.50 | 3.50
Round 2 3.50 | 3.50 | 3.50 | 3.50 | 3.50 1 1
Round 3 2 2 2 2 1 1 1
Round 4 1 1 1 1 1
SUM Yields | 10 10 10 10 9 6.50 | 6.50
Remaining Forest = 0
SUM Total 10 10 10 0 9 6.50 | 6.50
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EXAMPLE Scarcity 3:
If everybody however just stays on their old field, then everybody will earn 18%

[] [] [] [] [] @ []

' ' ' ' ' ' '

Round 1 1 1 1 1 1 1 1
Round 2 1 1 1 1 1 1 1
Round 3 1 1 1 1 1 1 1
Round 4 1 1 1 1 1 1 1
SUM Yields 4 4 4 4 4 4 4

Remaining Forest = 14

SUM Total | 18 18 18 18 18 18 18
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IF YOU HAD TO DECIDE BETWEEN THE FOLLOWING TWO OPTIONS WHICH WOULD YOU PREFER? RECEIVING 1000 NAD FOR YOURSELF OR EVERY

HOUSEHOLD IN THE VILLAGE RECEIVING 100NAD INCLUDING YOURSELF?
IMAGINE A LADDER WITH 10 RUNGS. THE RICHEST PERSON IN THIS VILLAGE STANDS ON THE HIGHEST RUNG AND THE POOREST AND THE

DO YOU THINK, GENERALLY SPEAKING, MOST PEOPLE CAN BE TRUSTED OR THAT YOU NEED TO BE VERY CAREFUL IN DEALING WITH PEOPLE?

DO YOU TRUST PEOPLE IN YOUR VILLAGE COMPLETELY, SOMEWHAT, NOT VERY MUCH OR NOT AT ALL?
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Supplement E. Information for data and analysis script request

Dataset and script for the data preparationandgna i 4§ i ( @9 can be made
request to the corresponding author. Game protocol and instruction are also available in the
local languages spoken in Kavango, Namibia.
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Highlights:
1 Commonpool resource field experiment with real resource users
1 Comparing effects of different types @tternal incentives
1 Individual rewards, collective rewards and individual fee payment
incentives tested
Heterogeneous effects after termination
91 Cooperation also incread in a control group that never received

incentives

Abstract

The aim of this fieldexperimental study is to analyze whether external
institutional incentives have a lasting effect on conservation that persists even
after they are terminated. We set upoeestryframed commot+pool resource
game in northern Namibiand introduced individual reward and fee incentives as
well as collective rewards, all of which aimed to increase cooperation. The
participants (n=504) in the game were srsakle farmers anithey had to make
decisions about either clearing new fields ificdonal forest or staying on their

old ones, which resembles decisions they make in real life. The game was played
over several periods and the incentives were ceased after some timefdo tes
lasting effects in a postcentive period. Results showat all three types of
incentives led to an improvement in conservation while implemented. Increases
in cooperation persisted after termination of disincentives (fees). After
termination of bth types of reward incentives, on the other hand, cooperation
decreased, albeit not significantly. Interestingly, cooperation increased over time

in a control group that had never received additional incentives.

Keywords: common-pool resourcesfield experiment, deforestation,

conservationinterventions, conservationpolicy, sustainableland use
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1. Introduction and Development of Hypothesis

Smaltscale farmers in SuBaharan Africa and other regions constantly face the challenge of
sustaining agricultutayields that support their livelihoad In particular those, who live and
cultivate soils where fertility rapidly decreases, will periodically move their fields to fresh, more
fertile grounds, leaving their old fields fallow. In this process, new fieldsuaually being
created by clearingusrounding forest areas. In densely populated areas this practice can result
in destruction of forests and therefore scarcity of untouched land. In less densely populated
areas, where forests are still abundant, tiesso a strong incentive to exteredivuse the

land resource by clearing and shifting oftéfhe conversion of forest into agriculturally used

land is considered the major driver for global deforestation (Benhin 2006; Hosonuma et al.
2012; Kissinger atl. 2012). At the same time, howeyviaitact forests also serve as an important
component of livelihoods for smadkcale farming households and their communitEnefits
that the environment and forest arsearsy,i ciens op
(Costanza et al. 1997; Nehium Ecosystem Assessment 2005). Locally, it can be the option of
collecting natural resources like foods, timber and firewood, using the forest as grazing area for
their animals and, in the long run, preserving foaesas for future use (cf. FlowercaRooyen

2001; Barnes et al. 2005; Mamo et al. 2007; Luckert and Campbell 2012). On a larger scale,
forests reduce the danger of desertification in dry areas, prevent land degradation such as
erosion of soils and offérabitats for many species, hence presg biodiversity (Costanza et

al. 1997; Daily 1997; Grainger et al. 2000; Geist and Lambin 2004; Engel et al. 2008; Grainger
et al. 2009). Globally, they contribute to carbon storage and sequestration and thereby pla
crucial role in combating climathange (Gullison et al. 2007; Pan et al. 2011; Houghton et al.
2015; Griscom et al. 2017; Mitchard 2018).

Slower rates of shifting and clearing would therefore not only yield benefits to the local
communities and allownore sustainable loAggrm land use but also contribute to a healthier
global environment. Where clearing is highly destructive and unsusijreatis for policy
interventions to enforce desired levels of land use might arise. One of the most straggttfo
institutional interventions would be the imposition of a tax or a penalty fee for clearing forest
area. Following the logic of a Pigouvidax, negative externalities caused by deforestation

would be internalized and thus leading to an efficient@ute (Pigou 1920; Baumol 1972).

LIn our setting in Kavango, Namibia villagers do not usually entirely abandon the area and move their whole
household and equipment to another place. They mostly clear and #ieffiglds further into the forest, adjacent

to their old fields. Cultivation can in some cases also be considered apesemainent if farmers return to fields

that had been left fallow for many years (cf. Ruthenberg et al. 1980).
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Feasibility of taxation or commarghdcontrol policies is, however, limited, particularly in
regions without clar, individual land rights and meata:be payers living close to subsistence.
Further, there is little reasorialbasis for denying traditional land users and owners their rights

to consume natural resources, even if this entails advancing degradagehd&L6). Imposing

taxes or penalty payments on the poorest smallholder farmers in order to benefit the general
and possibly global, public surely raises questions about equity and fairness of such approaches
(Pagiola and Platais 2006; Kemkes et al. 2@Ertyel 2016). As an alternative, it has therefore
been suggested and, in some cases, implemented to offévgpowientives to land users for
environmentally friendly behavior (Ferraro and Kiss 2002; Wunder 2005; Wunder 2007; Engel
et al. 2008; Pagiol2a008; Pattanayak et al. 2010; Muradian et al. 2013; Wunder 2013; Engel
2016). This approach is known as paymémtgcosystem services (PES) and can be interpreted

as a Pigouvian subsidy, as a compensation payment for missed revenues or, if environmental
services are traded on markets, as a Coasean arrangement (Wunder 2005; Gullison et al. 2007,
Engel et al. 2008yatn 2010; Engel 2016).

An increasing number of studies addresses the possibilities and challenges of designing and
implementing such PES schemfor environmental conservation (Pattanayak et al. 2010;
Kemkes et al 201@arleyandCostana2010. As in many settings closing individual contracts

with land users would entail extreme transaction costs due to small scale of cultivation areas,
type d land tenure or simply due to remoteness and difficulty to monitor individual land use,
considerations about lbective PES programs have been made (Corbera et al. 2007; Corbera et
al. 2009; Sommerville et al. 2010; van Nordwijk et al. 2012; Wunder Zxigel 2016; Moros

et al. 2019). Kerr et al. (2014) and Hayes et al. (2019) discussed, amongst others, tigeeshalle
and feasibility ofsuchcollective PES programs. As there are only few collective payment
schemes implemented in real settings yet ésgeMufiozPina et al. 2008; Huang et al. 2009;
Corbera et al. 2009; Hayes et al. 2015), scientific insights baea complementetly
economic lab and field experimenftsy example, by Travers et al. (2011) who found collective
incentives to be more efféet than individual ones. Narloch et al. (2012), on the other hand,
found individual incentives to work more eftively and collective incentives to negatively
affect previously existent social norms. Gatiso et al. (2018) also favors individual over
collective incentives for the purpose of rising cooperation. If the conditionality of the collective
reward payments set on the performance of a group of actors, it will introduce another level
of a social dilemma about receiving or not receiving the rewaythents which may result in
potentially ambiguous consequences for conservation behavior (cf. Engel 2016; &tadlia

2018)
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Several studies, including experimental ones, have found adverse effects of external incentives
on effort tasks and also on coogion behavior, a phenomenon known as crowding First
considerations about crowding effects on social peefees can be traced back to a wealbwn
nontexperimental study about payments for blood donations by Titmuss (1970). Titmuss
described how pagents that were meant to encourage more people to donate blood did actually
crowd out Dbl oo dtivadtontamdo sooConsequently, the total blood donations
decreased. At roughly the same time, Deci (1971) conducted some small psychological
experiments and observed that groups that had first received payments which were later
withheld performed worsdnan groups that had never received payments for the same task. He
interpreted that people are no longer intrinsically motivated to do a taskfegleng that they
should receive money for it. Later, Deci (1999) conducted a-stetly about external reward
incentives and found them to potentially reduce intrinsic motivations. Similarly, Frey and Jegen
(2001) as well as Bowles (2008) argue thafiedént types of incentives or policies may affect

intrinsic motivations and undermine altruism.

Another weltknown example for a crowdingut of intrinsic motivation can be found in a study

by Gneezy and Rustichini (200@0ho observed thatfter the intrduction of a fine for parents,

who arrived late at a daycare center to pick up their children, actually moreepts started
coming late. The disciplinary measure did by no means foster compliance, but was understood
as the fair price for being late, whiconsequently replaced the intrinsic responsibility for being
on time. Considerations about crowding effecteee@so been made in the context of payments
for environmental services, where gesting norms and motivations could be lost if
conservatiortasks become monetarized (Vatn 20R&leyandCostanza 2010)n a forestry
framed field experiment, Cardengisal. (2000) discovered that external regulations can crowd
out previously existent social behavior. Vollan (2008) explains on the basis @Eldis
experimental observations how previously existing norms can be crowded out, particularly
when external iterventions are perceived as restrictive or controlling. When perceived as
supportive on the other hand, they will more likely work or even teactowdingin.? This

finding follows a theory described by Frey and Jegen (2001), who argue that a corpmiting

2To our understanding crowdingi N means that an individual és intrinsi
increase in cooperation or conservation due to the purely economic effect of external incentives would thus not be
counted as a crowdifig. Frey and Jegen (2001) debe this as a price or disciplining effect. It has a clear

direction and is to be analytically separated from the effect on intrinsic motivation,, whazintrast might shift

in either direction or remain unaffected. The total effect that is obsesthdn the sum of both effects combined.

Price and motivational effect may have the same direction and add up, or they may compete against each other
with a positive or negative net outcome. Theoretically, they could even exactly cancel out each other.
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may crowd out intrinsic motivation as it impairs s@dtermination as well as safteem. In
other words, a confronted individual rhigfeel reduced freedom in their decisions and also
insufficient acknowledgement of their (previously) existinginsic motivation. Crowdingn

effects on the other hand may happen if the measure is perceived as supportive, leaving freedom

to decide andtrengthening sekésteem in doing the right thing (Frey and Jegen 2001). A-meta
study by Rode et al. (2015) gsan overview over empirical findings on crowd#iects.

As the motivation for this study, we hypothesize that an intrinsic motivatiorofgecate or to
conserve can be permanently crowded out by even a short period of external incentives, and
therebylast beyond the actual period in which such incentives were in effective use. Then again,
a period of incentivization could theoretically alsad to learning and internalization of a norm
with lasting positive effects, which could then be called a crnogvihi. There areafew studies

that experimentally tested a similar research question in a field setting. A fdrasted
dictator game (Kacan and Swallow 2016) andvaluntary contributiongame (Kaczan et al.
2017) were conducted as field experiment§ anzania. There was some evidence found for
crowdingin effects after termination of penalty incentives in dietatorgame. No significant
lasting effects were found for reward incentives in both studies. Another study was conducted
by Salk et al. (202) in Lao PDR. They used a forestramed commo+#pool resource game to
compare different reward incentives in a witlsuibject design. No lasy effects of such

incentives could be found after termination.

OQur researchos nov e tomunatior of thrée uetevaot elemerdsnBrsths t s
we use a set of different incentive types that are being tested, namely collectindiaddal
rewards as well as individual fee payments. Secondly, we employ a-desiyned commaon

pool resource game dhdescribes the commquool resource environment of the study site.
And thirdly, we add a control group that does never receive aeptines so that the analysis

can be conducted both withiand betweersubject. We formulate our hypotheses as:

H1: After the termination of external incentives, there are lasting effects on

conservation

HO: After the termination of external incentives, @re are no lasting effects on

conservation
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Taking into account the possibility that incentivized periods might halerdbeneficial or
adverse effects on future developments, results from this study could be relevant for
policymakers when consideringet introduction of incentive policies. This can, in particular,
play a role when a potential policy can only be maim@ifor a limited period of time, for
example due to political or financial restrictions. Additionally, further disentangling behavioral

motivational effects will help advance insightstbe theory otrowding.

2. Setting of the Research

The research ise$ in the Kavango region in northern Namibia (figufe Unlike most of the
southern, drier parts of Namibia, the Kavango ‘aia semiarid zone with wet and dry seasons
and forests cover most of the region. Due to seasonal rainfall farmers are griole smnual

crops during the rainy season and harireaustral autumn, after the rain has ceased.

Figure 1: Map of Namibia and research area
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3 Made with Natural Earth. Free vector and raster map data @ naturalearthdata.com.
4The Kavango area is administratively divided into Kavango West and Kavango East.
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The vast majority of the rural population is engaged in agriculture with crop farming (millet)
being the primry component of their livelihood and cati#é@ming taking the second relevant

role (Namibian Ministry of Lands and Resettlements 2015). One particular challenge in crop
farming in the region is that the soil is predominantly sandy and not very nutfaragrewing

crop plants (Mendelsohn 2009)epending on the exact location, farmers therefore use to leave
their fields after some years of cultivation and move to fresh grounds to create new fields on
unused soil, which means that they clear some pateoforest (Mendelsohn 2009; Brown
2010). Bdore a farmer claims a parcel of forest with the intention to clear it, the land is not
privately owned. Formally, it is communal land owned by the state but traditional authorities,
such as village headpersoasercise some degree of control over the i@viendelsohn, 2009).

In many villages there are some rules established about clearing parcels in the forest in order to
create fresh fields. If so, the headperson is sometimes supposed to be asked for pammissio
clear, but clearing is not usually dedieo local villagers (Mendelsohn 2009). Mendelsohn
(2009) also points out that the existing communal tenure system provokes individual interests
to exploit the commonage resource to the maximum. Locally, witi@rvillage, land that is
cleared and cultitad by farmers is normally considered as their propenthout formal,

private land rights and titles there are, however, little incentives for sustainable land use, little
long-term investments into land ams possibility to use it as collateral (Mi#isohn 2009;
Namibian Ministry of Lands and Resettlements 2015). This further contributes to an extensive

and unsustainable style of land use.

Qualitative interviewd that were conducted by us prior to the @xmental research, confirm

that local autbrities and villagers are aware of unsustainable clearing practices leading to
adverse living and farming conditions in the near future. Many expect a complete disappearance

of forests in their village area withthe next decade. As explained before, $tsgrovide a

multitude of benefits to the communites 1t i s esti mated that a ho
from the surrounding forests is much larger than the crop value from their individudf fields

(Propperet al. 2015). One hectare of recentlgaried field, however, produces higher yields

5 Sometimes farmers can make claims on forest parcels that they intend to clear inrtheThase are often

adjacent to their old fields. Forest areas on communal land that have not yet been cleared do, however, in general
not belong to individual villagers.

6 Qualitative interviews were conducted in 2016, several months ahead of the erpegrétata collection in order

to identify main challenges in sustainable land use in the region and to verify the relevance of the project.

7 Survey answers collected after the experiments show how households use forest benefits: 66% stated to use forest
as grazing area for their cattle, 84% for collecting firewood, 91% for collecting timber, 91% for collecting fruits

and other foods and 41%evsell forest products for profit.

8 See also Angelsen et al. (2014) and Wunder et al. (2014) on the role anthimap of livelihoods that depend

on forests.
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than a hectare of forest. Therefore, clearing forest and cultivating new fields is individually
more profitable in the short term (Propper et al. 2015). Due to climates@h quality in
Kavango, regrowth of f@st on fields that were left fallow again is marginal and negligible as

it takes centuries to regrow to its previous state (Immanuel 2019).

We therefore interpret the forest situation as a social dilemma, whi@logsvover time.
Clearing some hectaregforest does not cause a big loss in that moment or even year, but after
some years of clearing the damage done by deforestation accumulates. This circumstance is
reflected in the design of the conducted comipod resource game, where social payoffs do

not happen continuously but at the end of the game. Similarly, the time lag between direct
private yields and social benefits that occur later incorporates the uncertainty that villagers face,

not knowing how muchfahe resource will be left by the othesers (cf. Kramer 1989).

3. Data Collection

In winter 2016 (Juné August) explorative interviews and surveys were conducted with
Namibian officials, workers from different institutions, with traditional authesitin the
Kavango region as well as withcal farmers in preparation of the main research. In winter
2017 (Mayi August) the experiments and individual surveys were conducted in 25 randomly
selected rural villages in two Kavango West districts, Kahend&apako, and two Kavango

East districtsMashare and Ndiyona (figuré)2

Villages too close to the urban area of Rundu were left out as the share of villagers practicing

a main profession other than farming is larger. Preconditions were also th#iatieehad more

than 80 inhabitants andavs n o't more than a dayodés drive a
Additionally, the sample was split in two halves in order to get an equal number of villages on

both the more densely populated riverside and furthandhiwhere forests are still more

abundah

Map created with AQGI S Devel opment Team (20620). QGI S
Geospatial Foundation Projebttp://qgis.0osgeo.ory
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Figure 2: Map of research area with visited villades
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The total sample of this study consists of 504 participants, which amounts to 126 per treatment
group. Data cleaning reduced the number of observatiofigdt@alid and usable ones. In the
following, all tables, graphs and calculations in this paper refer to the cleaned dataset of 470
participants. Socioeconomic characteristics of the sample and a description of variables used
for regression models are showrtable 1. Split samples for tlexperimental treatments can

be found in table 2.

Table1l: Summary statistics of sample and variable info

Summary statistic of sample and explanation of variables

mean sd  min  max variable info
Groupcomp 341 245 0 6 no. of family and friends in group
Age 39.85 14.77 18 92 age of participant
Female (d) 0.60 binary 0 1 Gender (female = 1)
Schooling_years 6.07 3.90 0 19 vyears of sch ooling
Adults_in_hh 412 2.85 0 23 no of adults in household
Social_ladder 267 2.07 1 10 self - assessed socioecon. position
Village_native (d) 0.64 binary 0 1 borni n the village
Farmer (d) 0.94 binary 0 1 farming as main profession
Bags_farming_y ield 1155 16.75 0 203 bags of yield produced last year
Hectares_cultivated 267 215 0 20 hectares currently cultivated
Yield_per_ha 495 6.31 0 60 bags of yield produced p er hectare
Hectares_cleared 159 1.72 0 12 number of hectares cleared (real)
Clearing_rules  (d) 0.62 binary 0 1 rules about clearing in village
Field_fallow (d) 0.43 binary 0 1 fields left fallow
Tenure_safety 3.64 0.60 0 4 perceived tenure security (1 -4)

Obsevations 470
source: own calculations based on collected data
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Table2: Summarytatistics of sample by treatments

Summay statistics T1 T2 T3 T4
split by treatment Control Indiv.Reward Coll.Reward Indiv.Fee

mean mean mean mean p -value
Groupcomp 3.48 3.66 3.40 3.08 0.403
Age 40.85 38.59 39.14 40.86 0.495
Female (d) 0.65 0.59 0.56 0.61 0.567
Schooling_years 5.63 6.20 6.15 6.26 0.572
Adults_in_hh 3.96 3.97 4.10 4.43 0.205
Social_ladder 2.77 2. 68 2.66 2.58 0.945
Vill age_native (d) 0.60 0.68 0.62 0.67 0.525
Farmer (d) 0.93 0.94 0.95 0.95 0.887
Bags_farming_yield 11.42 10.39 9.09 15.26 0.612
Hectares_cultivated 271 2.73 2.68 2.58 0.473
Yield_per_ha 4.63 4.94 4.30 5.91 0.379
Hectares_cleared 1.53 1.58 1.77 1.48 0.687
Clearing_rules (d) 0.58 0.59 0.59 0.72 0.089*
Field_fallow (d) 0.45 0.37 0.46 0.42 0.499
Tenure_safet y 3.61 3.62 3 .67 3.66 0.807
Observations 112 119 119 120
P value for Kruskal - Wallis test or Chi2 - test in case variable value is binary

Significance levels: * p<0.10, ** p<0.05, *** p<0.01

source: own calculations based on collected data
We visited each villageds headperson sever al
an appointment for a village meeting so that all villagers couldfbemed and invited. It was
made clear beforehand that some monetary compensation woulttesl dor participating

but also that only a certain number of people would be able to take part in the workshops.

At the beginning of the village meeting, paipi@nts would be randomly drawn by lot amongst

those willing to participate, a process whiwhs mostly perceived as fair by everyone. The

same lots also determined the allocation of experimental groups. Our local, trained research
assistants then explaintee procedure and the instructions of the comyponl resource game,

making the rules verglear, also by showing posters and giving examples for different decisions

but without valuing or recommending any particular behavior. Special attention wa® paid t
making clear that the gamasn ot a fizer o sumo situatthatn abolt
cooperating actually increases the total benefits for the group as a whole. The protocols used

for the village meetings, the experiment instructions as wekheasurvey questions can be

found in the supplementary materials (C and'®).

Before thegame was played and the particular treatment instructions were read, treatment
groups were spatially divided to ensure th

instructions could not influence the outcon@ur assistants also gave additional held an

10 protocols and irteuctions were translated by our assistants from English into the respective local languages and
then translated back into English by another assistant in order to ensure that all translated isstreigion

point. Also, all wordinggnd phrases used the instructions were discussed intensively with our local assistants

in preparation of the experiment as to make all instructions as clear and easily understandable as possible.
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instructions to those who did not understand everything right away and those who needed help
with using the tablet computers that were used for the decision m#éendid, however, make

sure that everybody was fit for the decision making in the reakegamd did not require
assistance once the game started. Hence, all game decisions were made by the players
individually and anonymously. Before the game started,toakround was played, yet the

result from this trial round was not made public.

After finishing the commoipool resource gameach player was asked two control questions
for understanding of the game mechanics. If one or both of the control questiersnswered
wrongly, the player would still receive their payment but the respectiverai®n would not
be considered in the analysi®Out of 504 participating individuals, 470 answered both control

guestions correctly, which equals 93.25%.

Next, individual surveys of about 15 minutes were conducted with each player. Payments
accordingh e participantdés and their group member
individually and in private. The whole workshop took about 4 hours in each village, out of
which the experiment itself and its instruction usually took between 60 and 80 mitayteffs

averaged at about 80N$ (~6US$) per participant, which is more than an average local daily
wage (cf. Propper et al. 2013). We also provided snacks and driakgtoticipants during a

break after the experiments, before the individual surveys sanducted.

4. The Experimental Design

The forestryframed commo#pool resource experiment was specifically designed to match the

given conditions in the study araad to allow experimentally testing different types of external
incentivest? Participan s ear ned r eal money according to -t
decisions. The experiment consisted of three periods of playing the coepuubresource

game overdur rounds each.

' Which led to slightly unequal sample sizes for the foeatments.

21t was therefore necessary to deviate from the established fefiestrgd commospool resource game as
described by Cardenas et al. (2013) and Janssen et al. (2013) in favor of a design where social benefits accrue from
the forest left at the end and rfodm regrowth rates of forest. Firstly, regrowth of forest in the Kavangos is
marginal due to climatiand soil conditions. Secondly, social benefit generation based on regrowth rate of the
resource could imply that a final depletion of the stock is #goitimal, which is not a desirable outcome for

our study.
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Figure 3: Tablet computer used for decision making in the game
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There were always 7 players in a group playing the game todétheeach of four rounds

played, participants had to decide privately and anonymously whether to oarfi@ld or to

stay ortheir old one (figure ). No communication between players was allowed. The socially
optimal outcome was reached when everyone ddc¢astay on their old field only. Staying
meant getting a smaller private yield of one bag, sspreed by 1N$, from theld field.
Individually, one could earn more from clearing new fields as a fresh field yields three and a
half bags, represented by 3,50N$ in the gamwatitherefore individually optimal to always
clear (Nash equilibrium). Eachearing of a new field id, however, decrease the size of the
forest by one parcel. After every round, it was announced how many parcels had been cleared
in that round by the grousa whole and how many there were left in total. It was not revealed
who had cleared and who had not. Forest parcels, represented by trees in the postefJfigure 4
were then crossed out so that all players could assess the current stock of thedoyasinat

At the end of the game, all players received their benefit fluanfarest which equals the

13 Seven was chosen as the optimal group size for the experiment: If there were fewer players the marginal per
capita return of cooperation would become unrealistically large. If there were ageespper group, then
handling of the experiment session would have become more difficult and experiments, in particular decision
making, would have taken too long. Further, it is preferable, to collect data from many experimental groups due
to differencs inintra-group dynamics.

14 Kobo-Toolbox was used for data collection on tablet computers during the experiment as well as for the surveys.
https://www.kobotoolbox.orgfigure 3 own illustration based on Kefi@olbox layout.

15 Own illustration
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number of parcels left,e., IN$ per parcel of forest® The gamewaskept simple by asking
players to decide only betiwdemrtimgot wan @m@tcih
accumulated private yields as well as theiaocenefits that occurred at the end added up
linearly !’ Earnings are represented by the real Namibian dollars as paid after thé€ ayaane

decisions made with tablet computersene the two options were additionally represented by

simple pictures (figuré!?).

Figure 4: Poster with forest parcels used in the g&ime

Forest

Figure 4 illustrates the stock of 28 parcels of forest. Noteworthy, there was no scarcity or
competition in resource extraction: Since there were 7 players per group and the game was
played awer four rounds, the maximum that could be extracted if all players always cleared was
4 x 7 = 28 parcels. The forest could therefore only be depletedextdha the very last round.

If at least one player decided to stay in at least one round, theté stdl be forest left at the

end. Consequently, no player had to worry about not being able to clear anymore towards the

end of the game.

¥ The game design does not incorporate the possibility ofinear social benefits of forest size or a threshold
level, at which the forest provides a maximum of social benefits.

7 A more complex game design over more rajridcorporating yields decreagi nonlinearly with the age of

the fields, was dismissed due to comprehension difficulties duringept®in the field.

18 payoffs for staying and clearing were set after intensiveqsting for calibration and allowing reasonable

final compensatioffor participating. For simplicity, we abandoned the possibility of introducing a game currency
that must then be converted into real money.
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Figure 5: Visudization of experimental desigh

. Period 1 Period 2 Period 3
Period . . ) .
"Baseline" "Incentives” "Post-incentives"

Round

Round
123 4

Round
123 4

Round
123 4

Treatment 1:
Control Group

no external
incentives

no external
incentives

no external
incentives

Treatment 2: no external Individual no external
Individual Reward incentives Rewards incentives
Treatment 3: no external Collective no external
Collective Reward incentives Rewards incentives
Treatment 4 : no external Individual no external
Individual Fee incentives Fees incentives

The sequence of rounds and treatments is illustrated in fig@iréfter playing the baseline

treatment in all groups for the first period, the game restarted. In the second period the control

group played the sangame again whereas the other groups were then confronted with different

types of incentives. In the fti period, all groups played the baseline game again, i.e.,

incentives were removed for all treatment groups. In the following paragraphs, the game

strudure is formalized and the single treatments expthin detail.

I. The Baseline Game (Period 1)
The experiment is set up as a dynamic comsponl resource game where the social benefit

occurs at the end of the period. Since there are no discount saté®ver the rounds, each

decision equally affects the final private and social outcome and the pepsydf can

effectively be written as the sum of all 4 rounds. The order of decisions does therefore not make

any difference in economic terms. It mighowever, play a behavioral role, as in the dynamic

game players will learn about the other group membs 6

deci si

respond to that by behaving in a certain way in the following rotfhds.

We firstly write the equation for the baseline payoff of a player in each individual round (R):

on

after

Playeri makes a dichotomous decision tdneitclear or not clear a new field. Lebe 1 when

19 Own illustration

20 players might also anticipate reciprocal behavior of othatgterefore cooperate more iretharly stages of

the game.
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playeri decides to clear and O when they decide to stay. The 84 0 at t

equation is the total of clearing by the other players in that raureh:

Equation (1):

1 4Rk I O R -
payoff of player yield from yield from benefit from benefit from forest
in one round clearing staying spared forest spared by others

x E EAKA O A BRGR\

1 kP 8 4
Ri = payoff playeri in any round
G = degsion by playei (0 = stay, 1 = clear)
G = decisions by other playejs{1,2,3,4,5,6}(0 = stay, 1 = clear)

For the whole game over 4 rounds (r) the total payoff of a player (P) can be written as a function

of all decisions made by that player andtheigr oup member s. The

equals the sum of the payoffs over all four roufiderefoe:

Equation (2):

o ds b 8 2 s ? T T T
> > | 4 | 4 >
| S | S g | SR
total payoff yield from yield from benefit from benefit from forest
of playeri clearing staying spared forest spared by others

x EEALA A A OQIA A

4o e R O
> > .
Pi = total payoff of player in the game (= period)
Cir = decision by playeir(0 = stay, 1 = clear) in round
Cir = decisions by other playejrs{1,2,3,4,5,6},(0 = stay, 1 =lear) in round
r =round={1, 2, 3, 4}

pl ayer

As cir is now the only remaining variable that playean manipulate, it becomes clear that in

each round clearing increases their individual payoff and also for the whole game it is

individually optimal to clar a new field in every round. For the gocas a whole, however, the

total payoffs are maximized when no player clears any new field, which can be seen by setting

Ci’r = Cj,r .

106



Equation (3):

S
> >
S = social payoff of the groupe., of all players combined
Cr = decision by each player in roun@ = stay, 1 = clear)
r =round={1, 2, 3, 4}
then
boo: e 4
>
b A

As clearing in eachound linearly reduces the social payoff, the maximum is fourmd=a0, i.e., no
clearing. In this case the social benefit is 224 N$ which equals 32N$ per péaymeriod. If
all players act entirely selfish and always clear, the social payoff sutosoapy 98N$, which

is 14N$ per player.

Il. The Incentivization (Period 2)
After the end of round four the game restarted. For the second period of the ganaenehe g
wasthereforestarting with a new forest stock of 28 parcels but now the incentive treatments

were introduced. There were one control and three incentive treatffiguts 5).
U Treatment 1: Control Group

In the control treatment players played the sagame as in the first periode., without
receiving any additional incentives. The payoff equation is therefore the same as in the baseline

game of period 1 and cée written per roundsequation (4a):
- hE 8 3 “ T
and over all four roundasequation (4b):

(FRSL N 8 z 4y Ly
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U Treatment 2: Individual Reward

In the individual reward treatment, players were receivimgndividual bonus of 1N$ for each
round of not clearing-or this treatment, payoffs per round can be wriskeequation (5a):

g1 "HHId14 " "HH

i | .
e |

TR T T
x EEALEADAAOGIA A
I OACH ODOIOAE M A OE G\G4uation (5b):

Ik 2ke P h oz T

U Treatment 3: Collective Reward
All players in the group were receiving a bonus payment of 0.50N$ in each round, as long as

the total forest stock remained larger than 50% of the initial faresiarger than or equal to

14 parcel§. Payoffsper round are therefore given bguation(6a):

{1 M 8 2 = £ 2 F £ &7 HHE TR rm v«
x EEREA DA A ORIA A
13k B 8 24 % 8 AN rmv<

~ rr o~

I OADH ODOIOA® KA A O E G\GBuation (6b):

I e e h 2 T w h oz o,
with «: , = 1 if stockremains 14

= 0 otherwise

21 The bonus payment was set to only 0.50$ per round in order to achieve a comparable final outcome as the other
treatments. The collective rewards are always paid in the first two roundssamitpossible for the group to

clear more than 14 parcels of forest after two rounds.
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U Treatment 4: Individual Fee
In this treatment players had to pay a fee of 1N$ for clearing forest in the respective round. The
fee was not framed specifically as a punishment, penatgxpbut was just neutrally called a

fee?? Consequently, payoffs pesund are as iequation (7a):

JLRL 1 i i
1 9Mhe 8 2 2 o1 B o1 B

| -
=

g1 "HHIq1445 H
x EEAEA DA ADOAIA A

1. hE 8 3 1

I OADHI ODOIOA®E M A OE G\ddation (7b):

L. RIL h =z

”’ e "HED J||'=r> J|r"‘t>

> >

It is important to note thaall incentive treatments do not change the individually or socially
optimal decisions. It remas individually optimal to always clear and socially optimal to never
clear. The gains from clearing are just smaller now than in the baseline game. Thiualdivi
reward and the individual fee treatment are directly comparable against each other aththey b
reduce the gains from clearing by 1N$. The collective reward changes the structure of the game
as it then depends on the current remaining size of faedtthereby on the decisions of all
group members and not just one player, whether the rewardsecachieved in the respective

round or not.

lll. The postincentive period (Period 3)

After the end of the last round in the second period, players afdkative treatments were
informed that for the next period the incentives were going to be removed again. For this third
period, all players thus once more played the game without inesnlike in the first period.

In order to avoid endame effects, lpyers were never told how many periods., repetitions

of the game, they were going to play in total. Clearing behavior in this third period will be
particularly relevant and compareaboth the first period, before incentives were introduced,

as wellas the second period, when conserving behavior was incentivized externally.

2The reason for selecting the rather neutral term QAf
treatmentds framing as cdrm@mdr ablsd r @ giEpwls méoly id@ .nogWalrs el
sounds overly deterring, possibly creatingaderaridf ect i n participantsd behavior
hand shifts framing towards amarlea s ed appr oac h; under praceidongorhel fae
not exactly the treatmentds intention. I n conclusion,
Airewar dso.
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5. Analysis Method

Before analyzing possible lasting effects in period 3 it should be determined if therdiffe
types of incentives are effective in reducing clearing ratesglperiod 2. Generally, crowding

out effects could already occur during the incentivized period and antagonize or even outweigh
the intended effects of external incentives. Clearingamés are measured as the individual
clearing per period,e.,how many parcels a player clears on average in all 4 rounds of a period.

In the next chapter thegredescriptively presented in a graph (figure 6) that shows the average
clearing rates over all treatments and periods. For the inferential analysis, the selected
experimental design (figure 5) allows comparing the effectiveness of incentives as well as
potertial lasting effects from two perspectives: Firstly, as a withibject design where the
same playerodés change i n behawiThisisdonmebysingene pe
Wilcoxon signeerank tests (table 3). Secondly, differences in clggbetween the treatments

can be compared in each period. Such a betsabject design is, however, susceptible to
being distorted by initial variations and @a®ot incorporate potential time trerfd#\s a better
measure, we therefore compare the chamgetearing between periods, which follows the
logic of a differencen-differences approach: Changes in clearing from one period to another
serve as the depesut variables for an ordinafgastsquares (OLS) regression model with
robust standard erroniSor facilitated comparability, differences are additionally reported in per
cent, but statistical tests and regression models always rely on comparing amnsoibéss.
Relative (percentual) differences in the analysis would result in extremely inflaheesvif
clearing changes from or to zero in one or another period and the regression results according
to the ordinanjeastsquared model would not be an admgu measure. Tests for
multicollinearity of the regression models as well as tests for noynzald heteroscedasticity

of standard errors can be found in the supplementary materials (B).

23 periodwise betweersubject regressions can be found in the supplementary matéals
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6. Results

Figure 6: Average clearing in each period and treatn?ént

Average clearing
2.25
S
= 2_
(0]
o
o)
o
o
£
@ 1.75-
Q@
@)
155
T T T
Period 1 Period 2 Period 3
wesse@eeese | CoONtrol —©—— 2. Individual Reward
----g---- 3. Collective Reward —#&— 4. Individual Fee

6.1 Effect of Incentives

Figure 6*and table 3 show that all three types of incentives led to a significant reduction in
average clearing per player from period 1 to period 2. The average reduction of 0.33 parcels
(-18%) that came along with the indiual fee payments as well as the ager reduction of

0.31 parcels-(5%) in the individual reward payments are significant at p < 0.01 (table 3:
Difference P1P2). The average reduction by 0.32 parceld%) as in the collective reward
treatment is sigificant at p < 0.05. In the incenti\ad period, incentives hence worked the way
they were supposed to and no immediate crowdutgoccurred. In the control treatment there

is also a small decrease from period 1 to period 2 but it is not significanp with1.Period

wise betweefsubject comparisons are not presented here as the initial differences in average
clearings in period 1, in particular between the control group (1.95 parcels) and both reward
incentive groups (2.02 and 2.12 respectively) migitede dair betweersubject comparison

of effects in later periods. Instead, comparing the changes in clearing from one period to another
across treatments is less susceptible to being biased by initial variations. This diffierence

differences appro#cis presated in table 5 for each combination of periods.

24 0wn illustratbn based on collected data, created with Stata 15 statistical software.
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Table 3: Average clearing and withisubject comparison

Periodl Period2 Period3 Difference Difference Difference
mean me an mean | P1 -P2 P2 -P3 P1 -P3
(std.dev) (std.dev) (std.dev) | (p -value) (p -value) (p - value)

Treatment 1 1.95 1.83 1.69 | -0.12 -0.14 -0.26%**
(control) (1.47) (1.58) (1.55) | (0.12) (0.23) (0.01)
Treatment 2 2.02 1.71 1.85 | -0.31¥*  0.14* -0.17
(indiv. reward)  (1.56) 14 7) (1.57) | (0.00) (0.09) (0.19)
Treatment 3 2.12 1.80 194 | -0.32** 0.14 -0.18
(coll. reward) (1.40) (2.47) (1.60) | (0.01) (0.13) (0.29)
Treatment 4 1.92 1.58 1.61 -0.33**  0.03 -0.31%*
(indiv. fee) (1.53) (1.53) (1.52) | (0.00) (0.91) (0.00)
Standard deviations in parentheses for mea n values,
P- values in parentheses for test results according to Wilcoxon Signed - Rank tests

Significance levels: * p<0.10, ** p<0 .05, *** p<0.01
Source: own calculations based on collected data

Table4: Differencein-Differences OLS estimation

Dependent va riable: Changelto2 Change2to3  Changelto3
Change in clearing (p - value) (p -value) (p - value)
Indiv.Reward -0.222* 0.290** 0.068
(0.09) (0.03) (0. 64)
Coll.Reward -0.207 0.265* 0.058
(0.14) (0.08) (0.72)
Indiv.Fee -0.282** 0.174 -0.108
(0.03) (0.19) (0.47)
Groupcomp -0.008 -0.008 -0.016
(0.69) (0.72) (0.52)
Age 0.005 -0.002 0.003
(0.17) (0.57) (0.51)
Female (d) 0.072 -0.139 -0.067
(0.49) (0.15) (0.55)
Schooling_years 0.019 0.008 0.027
(0.20) (0.58) (0.13)
Adults_in_hh 0.032* -0.00 2 0.030*
(0.05) (0.91) (0.05)
Social_ladder -0.061** 0.047* -0.014
(0.01) (0.07) (0.65)
Village_native (d) 0.094 -0.090 0.004
(0.38) (0.42) (0.98)
Farmer (d) 0.3 63 0.052 0.415
(0.22) (0.82) (0.15)
Bags_farming_yield 0.003 -0.001 0.002
(0.43) (0.72) (0.60)
Hectares_cu ltivated -0.006 -0.004 -0.009
(0.87) (0.89) (0.82)
Yield_per_ha 0.001 -0.005 -0.005
(0.97) (0.39) ( 0.69)
Hectares_cleared 0.011 -0.006 0.006
(0.73) (0.88) (0.90)
Clearing_rules (d) -0.044 0.052 0.008
(0.67) (0.63) (0.95)
Field_fallow  (d) -0.269** 0.128 -0.142
(0.01) (0.23) (0.24)
Tenure_safety -0.045 0.015 -0.029
(0.66) (0.85) (] .79)
_cons -0.547 -0.183 -0.730
(0.31) (0.72) (0.20)
N 470.000 470.000 470.000
F 1.417 0.932 0.642
R2 0.046 0.035 0.023

Significance levels: * p<0.10, ** p<0.05, *** p<0.01
Source: own cal culations based on collected data
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In the regressius, treatment dummies for each type afeintive are included as explanatory
variables. In the first model (Changelto2) the coefficients for all the incentive treatments
assume a negative value with the coefficients for the individual reward and theluadlifge

being significant at p < 0.1 apd< 0.05 respectively. In accordance with the observations from
the graph, the fee treatment is the most effective one with an average reduction of 0.282 parcels,
followed by the individual rewards with an averagduction of 0.222 parcels. The colleetiv
rewards are slightly less effective causing a reduction of 0.207 parcels on average and the
coefficient remains below any threshold significance level. Most socioeconomic and other
control variables do not seemafiect how players react to the introéddncentives. Since the
regression coefficients are based on the differemckfference method, they do not reflect the
average reduction in clearing caused by each respective treatment in absolute termg, but the
indicate the reduction greater than teduction achieved by the control graiifPure between

subject regression models can, in addition to the differandédferences model, be found in

the supplementary materials (A) but do not yield much additinsght excepfor the fact that
clearing in the experiment correlates with realrld clearing behavior, which verifies the

experimentos ®external validity.

Finding 1: Individual rewards, collective rewardsand individual fee payments are
about equallyeffective in increasing cooperation

6.2 Effect of removing incentives

As the mmediate effect of removing external incentives, changes in average clearing from
period 2 to period 3 are compared. In absolute terms, clearing increased by 0.14 paf6gls (+ 8
after both reward treatments, while it remains virtually unchanged afteertmenation of
negative incentives (+ 2%). From a witksabject perspective, only the increase in clearing
after termination of the individual reward treatment is signifieat < 0.1 (table 3: Difference
P2-P3). Interestingly however, average clearimghie control group decreased further by 0.14
parcels { 9%) (figure 6, table 3). This development plays an important role in the difference

in-differences regression as pretsl in the second column of table 4 (Change2to3). According

25This equals the total reduction effect minus the reduction effect achieved by the control group.

26 Both, survey gquestions about whether fields have been left falldvirensize of learing in hectares show a
positive and significant coefficient in all three periods. Confusion about experimental and real world behavior
during the survey interviews can be ruled outt a&s explicitly asked in which years (from the 2800 onward)

the participant remembers fields being cleared by her household (see supplementary materials D).

27 For the collective rewards, it depends on the respective method of analysis if they can be considered as effective
or not. Withinsubject theylso lead to &ighly significant reduction in clearing. According to the Di€gression
however, the coefficient remains slightly below the 10% significance threshold.
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to the regression,varage clearing rates did not change significantly after termination of
negative incentives. After termination of both reward payments on the other hand, average
clearing inceased significantly in comparison to the control group. The increase is slightly
larger after the termination of individual rewards with 0.290 parcels (significant at p < 0.05)

than for the collective rewards with 0.265 parcels (significant at p < 0.1).
Finding 2: Cooperation also increases over time in the absence of external wesenti
Finding 3: Cooperation decreases after termingtindividual and collective rewards

Finding 4: Cooperation remains elevated after termination of individual fee payments

6.3 Lasting effects after removing incentives in comparison to the initiaituations

Comparing changes from the first period to the third period, clearing most importantly never
rose above its initial level from the first period in any treatment (figutabée 3: Changelto3).

It stands out that clearing decreased the most tfe fee treatment, by 0.31 parcel&§%).

Both rewards treatment groups also end up at a point below their initial clearing levels, with a
reduction of 0.17 parcels 8%) for the individual rewards and 0.18 parcels8%o) for the
collective ones. Thi is, however, smaller than the 0.26 parcels reductid3%) that was

attained by the control group.

Therefore, from a withisubject perspective, only the negative incentivethaaontrol group
show a significantly lower level of clearing in period@npared to period 1 at p < 0.01 (figure

6, table 4. Changelto3). After termination of individual and collective rewards on the other
hand, average clearing rates are, despitegdeiner than in their respective first periods, not
significantly differentfrom them. From a differenee-differences perspective, the changes in
clearing from the first to the last period are not statistically different from the control group for

any ircentive treatment (table 2: Changelto3).

Finding 5: Comparing preto postincentivization periods, there is a significant
increase in cooperation after terminated fee payment incentives as well as in the control

group without incentives

Finding 6: Increags in cooperation from the préo the postincentivization period
after all types of incentive schemes are not significantly different from a control group

that never received additional incentives
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7. Discussion and Interpretation

External incentives imur experiment were designed invay that, after their introduction,
defection (clearing) led to an only marginally higher individual payoff in comparison to the
baseline game without incenti¥8sThe effect found can, however, intuitively be considered

as relatively small at an averagsluction of about 0.3 parcels per player and period for each
type of incentive treatment. With regard to the discussion about effectiveness of negative vs.
positive as well as collective vs. individual incentives, difiess found in our results are rath

small so that no particular type can be considered superior. In either way, the decision between
implementing negative or positive as well as individual or collective incentives will most
probably depend on other, extally given factors in a given emenment, such as the
possibility of monitoring, land rights, or political and economic agendas. At least, it can be said
that neither type of incentive that was tested is entirely ineffective.

While all three incentivesatise a rather similar increasecimoperation while implemented,

there appear to be heterogeneous lasting effects after termination. Positive effects of individual
as well as collective reward payments seem to erode when terminated. After negativessicentiv
on the other hand, cooperatistays at roughly the same level as during the incentivization. It
also remains above the level that was achieved by the control group which, somewhat
surprisingly, managed to increase their average cooperation over tspgedeever being
offered any addiional, external incentives to do so. There has been quite some evidence in
experimental literature that cooperation does not increase but decreases over time in repeated
social dilemma game®.g.,Ledyard 1995; Neugebauet al. 2009Fischbacher and Gachter
2010; Smith 2015). The most obvious explanation is that participants only slowly learn that
defection always leads to the highest personal payoffs and subsequently adapt to it. Andreoni
(1995) on the other hand argubat, rathertian slowly learning about the personal benefits of
free riding, frustration about failed cooperation with other participants causes the continuous
decrease. Further, even those, who aim toricee might initially, in early rounds, decide
cooperate irorder to motivate others to do so, too (Neugebauer 2009).

While there is strong conssusfor decreasein cooperation over repeated (and identical)
rounds, some studies have found empirical evidence for increases in cooperation when
coopeative games areestarted (Andreoni 1988; Croson 1996; Cookson 2000; Croson 2001,
Croson et al. 2005; Eckel et al. 2016; Chaudhuri and Paichayontvijit 2017). What seems to be

28 Subtracting the social return of 1N$, the surplus gained from clearing amountniy ®5N$ pedecision in
the individual reward and the individual fee treatment.
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the relevant difference is that the restart is not just playing another round actually
presented to the participants as a restart, even if technically the rules do not change. This would
also apply to the control group of our experiment. Andreoni (1988) as well as Cookson (2000)
interpret this as a psychological effect that slates a new smpt of establishing a high
cooperation norm. In any case, such a restart took place in all treatment conditions and there is
no reason to assume that the control group in our experiment does not correctly portray the
development of coopetian without exernal incentives. The results at hand therefore seem to
rather discourage the use of external reward incentives if they cannot be sustaiviethony

are only intended as a supportive measure for a short time. The increase in cléaritige af
termindion of reward incentives can be interpreted as a potential crovedingaused by
monetarization of the conservation task and subsequent disappointment over the lack thereof.
This would confirm Deci 6s (ark Ao/mbre, oat leastdesspr et at
intrinsically motivated to do a task when feeling that they should receive money for it. Findings
from this study speak in favor of this explanation, as a crowditgeffect caused by the
intervention being perceived as calling shouldotherwise also be present in the negative
incentive case. The latter can be expected to exert an equally if not more restricting perception
on decision makers than positive incentives. Unlike the termination of rewards incentives, the
termimation of fee pgment cannot be expected to cause disappointment amongst participants.
On the contrary, if negative incentives are terminated, it could be perceived as an improvement
in freedom and selfletermination, and thereby even creindintrinsic motvation. Under

certain circumstances, lifting negative incentives or policies that are perceived as restrictive
could potentially be used as a tool to crenvdntrinsic motivation. While in our experiment
negative incentives were framed rather neutrally aa fi f hm®to betpdidafor clearing,
lasting effects might depend on how exactly they are implemented and presented. If the fee is
seen as a highly controlling punishment measure, termination might more likely-icrowd
intrinsic motivation due to perceived relate increase in selfietermination. If the fee is on

the other hand understood as a tax or the price for taking resources, appropriation rates might
shoot up after termination as the respective policy could have caused a fortified

commodifiation and monetization of the resource.

Our results therefore match the previous findings by Kaczan and Swallow (2016) who found
some evidence for crowdifg after termination of negative incentives. They are also in line
with Salk et al. (2016) and Kaan and Swallo2016) as well as Kaczan et al. (2017) who did

not find significant lasting effects after external reward incentives.
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8. Conclusion

In all conditions, including situations where no external incentives were offered, cooperation
rates weredund to be welabove the Nash equilibrium that would be the predicted outcome if
all actors wereentirely selfish, rational and profihaximizing homines oeconomigcf. Mill
1836).Increases in cooperation over time were observed in groups that wereffierad any
external incentives, which experimentally confirms that communities are, at least in certain
environments, able to sustainably sgfvern their resources (cf. Ostrom 1990; Ostrom 2005).

If considering the use of incentives for a short periodexample in order to spur conservation
behavior or to achieve shedrm goals, it should be taken into account that the particular
intervention might affect existing motivations or norms in o& ar another. Results at hand
cannot rule outhat pogive incentives in particular, such as PES programs, have the potential
to permanently crowdut intrinsic motivations to cooperate or to conserve. This could be
interpreted as corroborating intuitiveservations against commodifying and monetarizing the
provision of ecosystem services. In order to draw concrete policy implications about the effects
of external incentives for cooperation or resource conservation and possible lasting
consequences aftegrmination of such, more research is advisable wifferdnt population
samples and possibly also rRexperimental empirical data. Also, our experimental design
tested only one period with four rounds of playing after termination of incentives. lhewill
worthwhile to investigate whether cooperation ra@msverge again over time or whether post
incentive differences are permanefthile contemplating factors that affect selfish or
cooperative land use behavior, predominant drivers for advancing dégmaafdorests in the
Kavango research area are likalgo found in widespread poverty as well as rapid population
growth, both of which tremendously limit the scope for individual decision making in land and
resource use. In this regard, well and cdhefilesigned PES programs may play a double role
by opeating as a tool for environmental conservation as well as for poverty alleviatiangsee
Bulte et al. 2008; Milder et al. 2010)
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Supplement A: Betweenrsubject regression

Dependent variable: Period1 Period2 Period3
Clearing per period (p - value) (p - value) (p - value)
Indiv.Reward 0.161 -0.061 0.228
(0.39) (0.75) (0.25)
Coll.Reward 0.152 -0.055 0.210
(0.41) (0.78) (] .30)
Indiv.Fee 0.066 -0.216 -0.042
(0.73) (0.28) (0.83)
Groupcomp -0.059* -0.067* -0.075**
(0.06) (0.03) (0.02)
Age 0.001 0.007 0.004
(0.81) (0.24) (0.45)
Female -0.200 -0.127 -0.267*
(0.15) (0.37) (0.08)
Schooling_years -0.067*** - 0.049* -0.041*
(0.00) (0.02) (0.06)
Adults_in_hh - 0.071%** -0.039 -0.041
(0.00) (0.12) (0.12)
Social_ladder 0.011 -0.049 -0.003
(0.77) (0.17) (0.95)
Village_native -0.216 -0.122 -0.212
(0.15) (0.44) (0.19)
Farmer -0.417 -0.055 -0.003
(0.14) (0.84) (0.99)
Bags_farming_yield -0.004 -0.001 -0.002
(0.51) (] .89) (0.74)
Hectares_cultivated -0.003 -0.009 -0.012
(0.95) (0.82) (0.76)
Yield_per_ha -0.008 -0.007 -0.012
(0.54) (0.57) (0.33)
Hectares_cleared 0.106** 0.117* 0.111*
(0.03) (0.02) (0.03)
Clearing_rules 0.034 -0.010 0.042
(0.81) (0.95) (0.78)
Field_fallow 0.485*%** 0.216 0.343**
(0.00) (0.16) (0.03)
Tenure_safety 0.208* 0.163 0.179
(0.06) (0.19) (0.17)
_cons 2.316%** 1.769%** 1.586**
(0.00) (0.01) (0. 02)
N 470.000 470.000 470.000
F 3.604 2.472 2.459
R2 0.110 0.082 0.086
Significance levels: * p<0.10, ** p<0.05, ** *p<0.01

Source: 0 wn calculations based o

n collected data
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Supplement B: Info on regression models

B.1: Distribution of dependent variable and test for multicollinearity
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Distribution of residuals

B.2
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Residuals plot and test fobomoscedasticity

B.3
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Supplement C: Experimental workshopprotocols:

C.1: Villagemeeting

Village Meeting

[freely presented by Christian, interpreted by Moses (assistant)]

To begin with, we would like to thank you all for coming here today. My name is Chr|
Hoenow. | am from the Marburg University in Gemny. Together with the Ministry ¢
Agriculture, Water and Forestry we are conducting research under the SASSCAL. |
[NAME OF EXPRIMENTERS] here are also part of the project.
Doing research means we are just here to collect data, but we do not lyribgpearof
development project into the village. What you answer in the workshop will not dete
whether villages @& selected for future projects. Also, we are not here to teach you any
On the contrary, we want to learn from you. About how yoagftculture and how you ug
the forest. These information will help us identify potential problems and come uf
passible solutions. Such solutions however will not be brought by us. We only write
what we find and then the information can later used by the Government or
Organizations.
Today we would like to conduct a small workshop with a certain numbezofig. At the
end of theworkshop,we will also ask you several questions one by one. Unfortunately
everyone from this village can p&ipate since the workshop can only include a cer
number of participants (28). Since we want everyone to haveatime chance to participa
we have prepared a bag with as many cards as people present. Each adult that is ¢
18 years may drawa card. We will ask you to fully concentrate on the workshop and we
be asking many questions. If you alreadyWrtbat you cannot attend for up to 5 hours
do not wish to answer many questions, you should please notRhewipation is, of cose,
voluntary!

1 Ifyoudraw a red card, you will participate in the workshop, which is led by Cyp

1 If you draw a yow card, you will participate in the workshop led by Moses
1 If you draw a blue card, you will participate in the workshop, which is et
Anastasia
If you draw a green card, you will participate in the workshop led by Blondy
If you draw a white card, younfortunately cannot participate in any of the even
Do you have any questions?

[LET EVERY ADULT DRAW A CARD]
[CONTINUE WITH GENERAL INSTRUTIONS]

133



C.2: Generalnstructions

General Instructions

To begin with, thank you again for coming here today. We will conduct a workshop where y
earn real money. Different participants may receive different amounts of mbneynoney thagou
can earn is not our private money, but it is provided byGtienan government.
All information collected today will be used for research only. Neither the Government of N4
or Germany nor any other organization will receive the data for othpoges. Also, neither you
names nor anyillage-specific information will be revealed in the results. All decisions made
remain anonymous to others.
The schedule for today looks as follows:

4. We will explain the procedure of the workshop.

5. We will play small workshop like a game. Thisvidien you can earn money.

6. After the games each of you answers a short stouegtionnaire.
It is not the purpose of the game to be better than others. Also, there are no right or wrong a
and we do not expect anyily in particular from you. All paynms are determined exactly the wg
we will explain to you later.

Before starting, |1 would like to give you some general information:
6. If at any time, you think that this is something that you do not wish to partiéipédaeany

reason, you are free toalee.You will however only get all money you earned if you §
until the end of the workshop.

7. If you already know that you will not be able to stay for at least 5 hours, then you
leave right away.

8. We require youcomplete and undistracted attentiBhease, follow the instructions carefu
and do not use your phone or engage in any other distracting activity.

9. ltis not allowed to talk to each other during the workshop, unless we tell you to. You @
guestios after raising your hand. If you kaio each other when you are not allowed to,
will be excluded from the workshop and the payments.

10. Every one of you has received a unique player ID. Please keep this ID until the ern

must return the ID beforeceiving the money at the end of therkshop.

After knowing these rules, is there anybody who does not wish to participate anymore?
Do you have any questions?
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C.3: Gamanstructions forforestry andagriculture game

[Seat groups 17 in blocks accoding to their ID color and number]

I will now explain what you will do in the workshop today. Please pay attention to y
say, as it is important that you understand everything. We have allocated you int
groups of7 people each. | am the instractand will tell you what the rules are, ansy
guestions if there are any and let you know about the outcomes. We will play son
similar to a game. | do not participate in the game myself. The game is played with
group of 7 people only.

In this game you will earn real money. The amount you receive depends on your de
and the decision of other players. The numbers we mention in the game are exactly re
We will note for each of you how much yourealuring the game and in tieed, we will
give you the money in Namibian Dollars. In total you will earn between 24 and 120 Na
Dollars at the end of the day.

It is not the purpose of the game to be better than others. There is no vighhgr good of
bad. It is possible thaome players get more than other, that all players get a lot or tf
players get only little. It all depends on your decisions in the game and the decisions
group members.

The game we play is about agriture and forest use. You will be magidecisions abol
whether you want to clear forest in order to clear a new field or if you want to continue
your old field.
There is a forest of 28 hectares [show at board, TABLE_FOREST, 7 x 4 trees] tmayst
to your group. You will play the gae over 4 rounds. In the beginning the size of the fq
is 28 hectares.
As you know, the soil fertility decreases over time. In the game we have old and new
Each player starts with an old field thaill give you 1$ per round. If you decide téear
forest to get a new field, you will earn 3,50% in that round. In every round you can de
clear a new field. That means you clear one hectare of forest and cultivate a new fiel
Thus, each clemng causes the forest stock to decrease leyhactare. A new field will give
you 3,50% only once. In the next round, the new field becomes an old field and gives
unless you clear a new field again. Clearing means you leave the old field angea@a50%$
instead of 13.

We are aware that reality some of you are cultivating more than one hectare and mor
one field at the same time because they have a larger household and better equipn
for this game, every player can only cultivatee field at the same time. That means, w
you decide to clear a new field, you will only be using the new field and leave the o
fallow. Also, we know that the soil fertility is slowly decreasing over time, so that in re
there are more conditns than just new and old fields.
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Howeer, we want to keep the game simple and are therefore only playing with old ar
fields.

For the game this works as follows: In the first round you have to decide whether yo
to clear a new field or stick to your old one. If you stay in the oldyonewill get 1$ in the
first round. If you clear and cultivate a new field you will get0® %or the first round.

Every round you make the decision to start with a new field or stay on the old one.
[Show example for decisions:

eg, NCIl eariicnegd t w stand 39%Gqurdd + 1+
or i Cl e aB50r8,50t+H + 25 421, anel "dound) ]

It is possible to clear a new field in every round, which means you get 3,50% in every
As you see, each of you will make 4 decisions in total. Remember that there is 28heg
forest and there are 7 players in the group. So even if eveigalearing every round the
will be 7player = 7 hectares that they can clear per round. Tintesds equals 28 hectars
It is therefore not possible to deplete to whole forest before the end of the game,
everyone is clearing new forest #ik time. [FIGURE_FOREST]

So, this is the agricultural side of the game and obviously it would sonedle to start

new field every round in order to get the highest yields from the fields. The fields ar
own and therefore the yields you receive from your field are your @nsopal money thg
you can keep. There is however also another paneofame which is about the forest. Y|
are aware that forests are not worthless but are valuable natural resources for every
could for example be fruits, mushrooms, timbefir@wood that you collect from the foreg
Also, cattle can graze in thferest, especially during times of harvest. Finally, forests

an important role in keeping the environment healthy and sustainable. And a large rel
forest can be used by tut generations for both forest benefits and leaving options fol
fields. These benefits are represented in the game by a payoff that derives from the re
forest at the end of the game. In particular, everyone will receive 1$ for every hec
forest that is left after the end of the last round.

The number of hdares of forest left in the end depends on how much was cleared in pr
rounds by you and your group members.

It is important to know that the forest benefits go to everyone. \V@bdields are owned ar
cultivated by one player only, the benefits frtme forest at the end go to everyone equg
as nobody owns parts of the forest.

By each time you clear, you decrease the forest by one hectare. Each time you do NC
it meanghat there will be a hectare of forest remaining which will give youeaedy other
player 1% in the end.
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We will now do a test round for the decision making. This is not the real decision th
affect your payoffs, but it is just meanttielp you understand how it works.

We will not make the decisions publiclytowe will be using the tablet computers.

Therefore, all the decision you will make remain completely anonymous. The other j
in your group will not find out how you decidetihey will only see after each round hc
much forest was cleared by the goas a whole.

[Show FIGUR_FOREST and FIGURE_DECISION]

[show TABLE_DECISION].
1 Remember to not show to your neighbors what you decide
Press théeft side if you wish to stay on youwtd field.
Press theight side if you wish to clear mew field.

1

1

1 Only push the tabldtghtly andshortly. We can also use thgen.

1 The selected answer will be marka@dnge You can stilichangeyour decision.
1

When done, swipaght andhand the tablet backto me/assistant.

[Let Players try test round on tablet]
L et 6 slookhat some examples (write down numbers of examples on the white
TABLE_EXAMPLES):
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C.4: Examples

EXAMPLE 1:
| will use this table to make examples of how players can decide. If a player dest®es
he/shegets 1§mark]. If a player deides to clear Hehegets 3,50$mark]

[erase again]
Letdébs go through an exampl e:

Imagine every player was just sticking to their old field over all rounds. Everyone the
1% in each round, so 1+1+1+1 = 4% over the 4 rounds.

In addition to that keld, there is the benefit that comes from the foresiceSnothing wag
cleared, the forest size remains at its initial stock of 28 hectares. For every hecta
player receives 1 Dollars. That is 28x1 = 28 Dollars.

Remember, that the forest bengfiire the same for everyone as everyone is using the
forest.

Your field on the other hand is your own and only generates benefits for yourself.
AAs no one cleared, the forest size
group. o

Summing up the benefit from the forest and the yielanftbe field, everyone receive
4+28=32%.

[ ] [ ] [ ] [ ] [ ] [ ] [ ] |
' ' ' ' ! ' '
Round 1 1 1 “
Round 2 1 1 “
Round 3 1 1 “
Round 4 1 1 “
SUM Yields 4 4 4 4 4 4 4

Remaining Forest = 28

SUM Total 32 32 32 32 32 32 32
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EXAMPLE 2:

Letds go through another example toget
to clear a new field in all 4 roundseldhewill then get 3,50% in each round. Over 4 rou
that is 3,50+3,50+3,50+3,50 = 14$. Then the other 6 players who stay on their old f
the time still only get 1+1+1+1 = 4$ from their fields.

Since héshecleared in every round and no one algk the forest decreased by one hect
every round. Which is 4 hectares in total. The remaining forest in the end of the game
281 4 = 24 hectares. Remember that everyone gets 1$ per hectare of the remaining
the end of the game, whieh 24$ for everyone.

The 6 players who did not clear do then get their agricultural yield of 4 + the forest |
of 24 = 28% in total.

AThe one player who decided to clear €
same 24 from theemaining forest = 38%$ in total. Which is more than what those whc
not clear got.

Those other 6 player who did not clear however, just as in the previous example, noy
in total which is because the forest size decreased to 24 hectares frdeatirgof player
oneo

[ ] [ ] [ ] [ ] [ ] [ ] [ ]

' ' ' ' ' ' '
Round 1 3.50 1 “
Round 2 3.50 1 “
Round 3 3.50 1 “
Round 4 3.50 1 “

SUM Yields | 14 4 4 4 4 4 4

Remaining Forest = 24

SUM Total 38 28 28 28 28 28 28
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EXAMPLE 3:
But now imagine all 7 players decide to always clear a new field in all rounds. They wi
get 3,50% in each round. Over 4 rounds that is 3,50+3,50+3,50+3,50 = 14$ for every

Since everyone cleared in everynal, the forest decreased by 7 heca&neery round. Whicl
is 7*4 =28 hectares in total. There is therefore no forest remaining at the end of the g

All players do then get their agricultural yield of 14 + but nothing from the forest, so
total.

ANote that when Akl wAyAYER®adeciede ht @
smaller compared to when most of the forest stock is conserved.

If the whole group does not clear, then the group as a whole get the most. If you pel
decide toclear, you always get more, but thtéher players in the group will get lesSo,
when everybody decides to clear a lot, the group benefits from the forest become sn

vani sh and in total everybody is getti
[ ] [ ] [ ] [ ] (-3 [ ] [ ]
? ? ' ? ' ' '

Round 1 3.50 | 3.50
Round 2 3.50 | 3.50 “
Round 3 350 (| 3.50 “
Round 4 3.50 | 3.50 “

SUM Yields | 14 14 14 14 14 14 14

Remaining Forest =0

SUM Total 14 14 14 14 14 14 14
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EXAMPLE 4:

L e t 6 sough anothen examplegether: Now imagine one out of the seven players de
to always clear a new field. Hhewill then get 3.50% in each round. Over 4 rounds th
3,50+3,50+3,50+3,50 = 14%$. 4 Players decide to clear twice, for example in rauohdi
round 3. Theyhen get 3,50+1+3,50+1 = 9% from their fields. The remaining 2 players
clear once and therefore get 3,50+1+1+1 = 6,50% from their fields.

Now the forest has decreased by 4 hectares because of the clearing by the first plyge
= 8 hectares frorglearing by the four players. The last two players who only cleared
caused a decrease of 2*1 = 2 hectares over all round. In total the forest size tf
decreased by 4 + 8 + 2 = 14hecatresl 28 = 14 hectares of forest thare left in the end
Remember that everyone gets 1$ per hectare of the remaining forest at the end of tf
which is 14$ for everyone.
The one player who decided to clear every round receives 16 from agricultural yielg
from the remaining forest 28%$ in total.

Thefour players who cleared twice each do then get their agricultural yield of 9 + the
benefit of 14 = 23% in total.

The two players who cleared once each do then get their agricultural yield of 6,50 + th
benefit of 14 =20,50$ in total.

A Wean see that those, who clear a new field more often, get higher payoffs in the
however everyone decides to clear al/|l
final pay o[tfommre&@»e3t r easeo

v [ * |0 [ " | @
Round1 |[3.50]3.50 3.50 | 3.50 3.50 | 3.50 | 3.50

Round 2 3.50 1 | 1 1
Round 3 3.50| 3.50 ] 3.50 | 3.50| 3.50
Round 4 3.50 1 i | 1 1

SUM Yields | 14 9 9 9 9 6.50 | 6.50

Remaining Forest = 14

SUM Total | 28 23 23 23 23 120.50120.50

Shaild we haveanother example?
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[spatially separate groups now according to their color, set them in order-7]
(e.g.,at different sides of a building, behind the car, under different trees etc.)

Then, before we start with the game, we woute lio ask you some questions. This is |
to test whether you all understood the rules of the game. Remember that durengéheog
are not allowed to talk to each other. If there is anything unclear please ask us now
will explain it to you. If bere is anything unclear later during the game, you can stil
guestions, but you will have to raise your hand and | with€do you to help you in privat
So, are there any questions right now?

[ask and answer if so, give another example if request]

1. The more hectares of forest the group has cleared, the smaller becomes the
forest stock.True or False?
[True]

2. The benefit you receive from the forest is the same for everyornEtue or False?
[True]

3. The more often | clear and start a new field,he more money | will get in the
end. True or False?

[Always True, does not depend on what the other players do]

4. The more often the other players clear, the less money | get in the efidue or
False?

[True, others clearing means decreased forest anr@ased forest benefits for me

142



The outcome does not depend on chance
decisions. We promise that we do all the calculation correctigxpiined in the gam
instructions above and will not deceiveuyat any stage of the game. Also, there is absol
no possibility of you or any other player cheating or not playing according to the rules
as you can only decide in every roundafiywant to clear a new field or not. We will collg
your answes using these tablet computers. They are very easy to use and we will sh
how it works. You only have to press
have a picture of howt looks like [Show TABLE_DECIDE]. If anything is unclear pleg
ask us for help and do not ask the other players. We will calculate and announce to €
how much of the forest is left after each round. [Show TABLE_FOREST] (Our calculs
are done byhe computer and must therefore not be questioned). You wikveEwot learr]
who cleared or who did not. You only see how much forest is remaining after each
All the decisions you make will be kept anonymous and no one will find out what the
players did. Even after the end of the game, you are not dhbigell anyone what you ar
the other players decided.

Procedure: You and your group members will make your decision in each round.. Her
TABLE_DECISION] you have to press whetheuywish to stay on your old field or star
new one in every tnd. You are not allowed to talk to each other while the others make
decisions and while we calculate the results. After each round we will tell you how
forest parcels are left. Adt the last round (which is after four rounds) the game ends
will again be informed about the final forest size, which equals the benefits that ev
receives from the forest. 't is howev¢
contirue with another game.

Remember, that you must not talk to eatier and your decisions will remain anonymo

ARE THERE ANY QUESTIONS?

Then let us now start with the game decisions. We start with the first round out of fo
each of you caplease make his/her decision on the talgéiow TABLE_DECISION].
1 Press thdeft side if you wish to stay on yowotd field.

1 Press theight side if you wish to clear mew field.
1 Then swipeight andhand the tablet backto me.

1 Remember to not show to your neighbors what you decide

[make decisions]
Thank you. This was #hfirst round. [YY] hectares of forest were cleared. The remai
forest is [XX] hectares [mark on TABLE_FOREST]
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C.5: Decisionmaking anddebriefing

We continue with the"/ 39/ last (4" round out of four and each of you please make
his/her deision on the tablefshow TABLE_DECISION].

1 Press théeft side if you wish to stay on yowoid field.
1 Press theight side if you wish to clear mew field.
[make decisions]

[YY] hectares of forest were cleared. The remaining forest is [XX] hedtauaak on
TABLE_FOREST]

Thank you for playing. The final remaining forest size is XX hectares. That means
everyone willreceive XX dollar from the remaining forest in addition to their agirulcutr
yields.

Has anything been unclear during the first ganieso please ask us now. We will now
continue with another game that works very similarly.

[REPEAT GAME 3X]:
[Period 1: Baseline]
[Period 2: ---See treatment conditions]|

[Period 3:] We will now play the same game again. That means we stant\aijla a forest
stock of 28 hectares. The decisions, payoffs and results from the first game do in no
influencethis second game. However, the rule we introduced in the previous session
abolished again [only if treated, nothing abolished for cognaup]. (Note: This period not
relevant for Scarcity Experiment)
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Debriefingand Control Questions

[AFTER ALL HAVE MADE THEIR DECISION]

Then, before we have a break, we also ask you to atsweshort questionsfor
understanding individually. Thiis just meant to help us as feedback to check if everyo
understood the game.

[go to experimenter individually, try to keep groups separated so that previous playe

cannot go back to talk to othérs
1. Imagine you clear a new field once and everyose &l the group clears a new fieg
three times. Who will get a higher payofftine end? You, the others, or same for

everyone?

2. Imagine you clear a new field two times and everyone else in the group never
a new field. Who will get a higher payoff the end? You, the others, or same fo

everyone?

This is now the end of theréit part of the workshop. You are now allowed to talk to ead
other again.

We will have some snhacks and drinks and afterwards continue with a short survey
guestionnaire thataeh of you please answer one after another. When that is done, we
do the pgments and we are done.
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C.6: Treatment conditions

[Treatmentl: Control Group]

Thank you for your decisions. We will now play the game again. Again for 4 rounds &
stating with a fresh forest of 28 hectares. All payoffs are as before andiljdater get
the real money for both the first session that you just played and also for the next seg
that we will be playing now. You will still get 1$ in each round farysig on an old field
and 3.50% for a round when you decide to clear a sashEveryone also still receives 1
for each tree that remains in the end.
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[Treatment 2: Individual Rewards]

Thank you for your decisions. We will now play the game agagain for 4 rounds an
starting with a fresh forest of 28 hectares. Ayqi#s are as before and you will later get

real money for both the first session that you just played and also for the next sessi
we will be playing now. You will stilget 1$ in each round for staying on an old field

3.50% for a round wheyou decide to clear a fresh one. Everyone also still receives
each tree that remains in the end.

There is however an addition to the game that we will have:

In each round that you decide NOT to clear forest, you will receive 1$ as additional

reward

Letbés |l ook at an exampl e:

Example:
Imagine a player was clearing a new field in round 1 and in round /Bhélaen gets
3,50+1+3,50+1 = 9% over the 4 rounds from'hesfields. And héshegets 1$ Reward i
Round 2 and Round 4, when/$lgedid not clear, which is 2$ that get added to the 9 $

In the end, in addition to that yield and the reward, there is still the benefit that come
the forest which is left after trend of round 4.

Another player who cleared in all 4 rounds, does not get any rewardheHgets
3,50+3,50+3,50+3,50 = 14% from Hisryields + 0$ Reward

A player who never clears however gets 1$ reward for every round, which is 4 iH&ghe
getsl+1+1+1 = 4$ fronthe yields and 1+1+1+1 = 4$ from reward, total = 8%

[ ] [ ] [ ] [ ] [ ] [ ] [ ]
| A I I A N A A
Round1 |3.50[3.50 | 1+1 | 1+1 1+1 | 1+
Round2 | 1+1 | 3.50
Round3 |3.50 [3.50 | 1+1

Round 4 1+1 | 3.50

ol el el
AN i) U i

SUM Yields | 9+2 [14+0| 4+4 | 444 | 444 | 414 | 444

Remaining Forest = 22

SUM Total [31+2] 36 [26+4[26+4]26+4[26+4]26+4
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[Treatment 3: Collective Rewards]

Thank you for your decisions. We will now play the game again. Again for 4 round
starting with a fresh forest of 28 hectares. All péyafe adefore and you will later get th
real money for both the first session that you just played and also for the next sessi
we will be playing now. You will still get 1$ in each round for staying on an old field
3.50% for a round when vodecide @ clear a fresh one. Everyone also still receives 1S
each tree that remains in the end.

There is however an addition to the game that we will have:

As a group, you will receive an additional reward in each round when there are at lea
14 hectares of forest left. If 14 or more hectares of forest are left, everyone will recei
0,50% reward per round additionally to wha he/shegets from the fields and from the
forest.

Letds | ook at an exampl e:

Example:

Imagine again the following situah [See table]. Now, if there is at least 14 hectares of f
left, after round 1, everyone receives 0,5$% additionally. It does not depend on who
how much as long as the whole foresnains at 14 amore hectaes.

If the remaining forest in Bound is less than 14, then no one would get the extra rewa

Round 1 3.5+0.5 | 3.5+0.5 | 3.5+0.5 | 3.5+0.5 | 3.5+0.5 | 3.5+0.5 | 3.5+0.5
Round 2 35+0.5|3.5+0.5|3.5+05|35+05| 1+05 | 1+05 | 1+0.5
Round 3 3.5 3.5 35 35 3.5 T 1
Round 4 3.5 1 1 1 1 1 1

SUM Yields | 14+1 9+1 9+1 9+1 9+1 ]6,50+1]6,50+1

Remaining Forest = 11

SUM total 25+1 | 20+1 | 20+1 | 20+1 | 20+1 |17.5+1]17.5+1
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[Treatment 4: Individual Fee]

Thank you for your decisions. We will now play the game again. Again for 4 round
starting with a fresforest of 28 hectares. All payoffs are a&fdye and you will later get th
real money for both the first session that you just played and also for the next sessi
we will be playing now. You will still get 1$ in each round for staying on an old &ad
3.50% for a round when you decidedear a fresh one. Everyone also still receives 19
each tree that remains in the end.

There is however an addition to the game that we will have:

In each round that you decide to clear forest, you have to gal$ for doing so.

Let6és | ooke:at an exampl

Example:

Imagine a player was clearing a new field in round 1 and in round/Shétken gets
3.50 +1+3.50 +1 = 9% over the 4 rounds fromhesfields. But héshehas to pay 1$ fo
clearing in round 1 and in round So,in total héshegets 9 2% = 7$

In the end, in addition to that yield and the reward, there is still the benefit that come
the forest which is left after the end of round 4.

Anotherplayer who cleared in all 4 rounds, has to pay 1% in every round for doing/she
gets 3.50 +3.50+3.50 +3.50 = 14% from/hisryields- 4$ payment for clearing = 10$

A player who never clears however does not have to pay anytiéghegets 1+1+1+E
43 from the yields

[ ] [ ] [ ] [ ] [ ] [ ] [ ]

' ' ' ' ' ' '

Round 1 |3.50-1|3.50-1| 1 1 1 1 1
Round 2 1 |3.50-1] 1 1 1 1 1
Round 3 |3.50-1|3.50-1| 1 1 1 1 ;
Round 4 1 [3.50-1] 1 1 1 1 i
SUM Yields | 9-2 | 144 4 4 4 4 4

Remaining Forest = 22

SUM Total | 31-2 [ 36-4 | 26 26 26 26 26
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Supplement E: Information for data and analysis script request

t Ha | kadt)a cmrme hbaer anaiden &

or

f

i pt
request to the corrpending author. Game protocol and instruction are also available in the

SCrTr

and

Dat aset

local languages spoken in Kavango, Namibia.
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Incentive payments for conservation activities, also known as PaymerdsydtenServices

(PES), are increasingly being adopted worldwide (Saizet al. 2018). However, if land is
under joint ownershigpayments conditional on individual performance are either too costly or
impossible to implement. This is also the case if activities are difficult to monitor at the
individual level and/or ecosyamh services are only observed on an aggregate level (Zig.

In other cases, where both group and individual performbased payments are feasible, the
guestion arises as to which of the two types lead to better conservation outcomes. Table 1
illustrates four combinations of performaroased payments witiespect to the conditionality

and the recipient. Payments can be made either to a group or to individuals and can be
conditional on the individual or the group performance. As three combinatiohgléna
collective dimension (categories A, B, C in Tal), we consider these as group payments.
Gatiso et al. (20)8implement two group treatments (A and B) and compare them to fully

individual payments (D) with the result that conservation effort is highest with D > B % A.1.

Table 1: Individual vs. groupgyment characteristics

(grey shaded cells represemhat canbe consideregroup payments)

Payment Recipients
Group Individual
)
% Group Type A Type B
S
s [
8 Individual Type D

Group conditionality (as in A and B) introduces two oppgsimechanisms that potentially

affectconservation outcomes:
1. Peer effectwithin the group that increase compliance with conservation.

2. Freeriding incentives since necomplying individualscan benefit from group payments

while not bearing the co&tr conservation. This represents a classical social dilemma situation

L Own illustration.

2Type A of Table 1 is often implemented in practice due to lower transaction costs or equity concerns when
donating money to schools or infrastructure projects irvillege and can be easily compared to B. Gatiso et al.

(2018) include three treatmenfeommunitybased paymenigtype A),ii e q tbhiatsyed i ndi vtypaual pay |
B),andiiper f obh smmaed ei ndi v i(tghba B)| Weptlank that ealleative paymentenditional on

individual performance (type C) offer few advantages and are of litthecisit
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In their response tGatiso et al. (2018 Salk and Travers (20)18rgue that the comparison by
Gatiso et al. (201)8vetween type B and D is not entirely reasonable due to highedinge
incentives in B. They state that any ceteris paribus comparison between group (B) and
individual conditionality (D) should solely ffier with regards to peer effects and not to peer
effectsandfreeriding incentives. As pointed out I8alk and Tragrs (2018, peer effects are
indisputably a strong driver of compliance in group settings. However, we argue that any group
conditionality also inherently introduces freeriding incentives. Therefore, ceteris paribus
comparisons as advocated $glk and Traers (2018 provide little evidence for reatorld

PES schemes. Economic experiments are being increasingly applied as they are usédul tool
single out specific aspects of PESY.,Andersson et al. 2018). Nevertheless, when looking at
the positives ofyroup conditionality (peer effects), we should not forget the negatives (free
riding incentives in groups). For policy recommendations,ridative importance of the two
effects depends on the specific context at hand. Future research could look wvaddbe
aspects behavioral economists and others have identified to harness peer effedisliE.gt,

al. 2015) and how these can h&oduced in growperformance PES schemes

159



ReferencesChapter lli

. Andersson, K. P., Cook, N. J., Grillok., Lopez, M. C., Salk, C. F., Wright, G. D., &
Mwangi, E. (2018). Experimental evidence on payments for forest commons conservation.
Nature Sustainabilityl(3), 128 135.https://doi.org/10.1038/s893-018-0034z

. Engel, S. (2016). The Devil in the Detail: A Practical Guide on Designing Payments for
Environmental Servicesnternational Review of Environmental and Resource Econgmics
/9, 131 177.https?/doi.org/10.1561/101.00000076

. Gatiso, T. T., Vollan, B., Vimal, R., & Kuhl, H. S. (201&) Possible, Incentivize
Individuals Not Groups: Evidence from L-al-the-Field Experiments on Forest
Congervation in Rural Ugand&onservation Letterd 1(1), e12387.
https://doi.org/10.1111/conl.12387

. Midler, E., Pascual, U., Drucker, A. G., Narloch, U., & Soto, J. L. (2018)avelingthe
effects of payments for ecosystem services on motivations for collectiva.&cological
Economics120, 394 405. https://doi.org/10.1016/j.ecolecon.2015.04.006

. Salk, C., & Travers, HW. L. (2018). Not all group incentives are created equally.
Conservation Lettey 11(1). https://ora.ox.ac.uk/objects/uuid:931539286420a8a4b
b37b18bc916b

. Salzman, J., Bennett, G., Carroll, N., Goldstein, A., & Jenkins, M. (20h&)global t&atus
and trends of Payments for Ecosystem Servidature Sustainabilityl(3), 136 144.
https://doi.org/10.038/s418931800330

160


https://doi.org/10.1038/s41893-018-0034-z
https://doi.org/10.1561/101.00000076
https://doi.org/10.1111/conl.12387
https://doi.org/10.1016/j.ecolecon.2015.04.006
https://ora.ox.ac.uk/objects/uuid:9315352f-1986-420a-8a4b-b37b18bc916b
https://ora.ox.ac.uk/objects/uuid:9315352f-1986-420a-8a4b-b37b18bc916b
https://doi.org/10.1038/s41893-018-0033-0

Chapter 1V:

The Effects of Communication in Social Dileama Situations:

Evidence from a Public Good Field Experiment

Nils Christian Hoenow(hoenow@staff.unmarburg.d@

JEL-classification: C71, C93, D83, H41, Q5

Funding and Acknowledgements
Funded lp the Southern African Science Service CeifiverClimate Change and Adaptive
Land-Use Management (SASSCAL) through the German Federal Ministry for Education and
Research [grant number 01LG1201B]. Special thanks go to all participating communities for

their hospitality and to all research assistaintparticular Adrian, Anastasia, Blondy, Cypriaan,

James, and Moses.

1School of Business and Economics, University of Marburg, Am Plar35a32 Marburg, Germany

161


mailto:hoenow@staff.uni-marburg.de

Highlights:
1 Publicgood field experiment
1 Framework disentanglingpmmunication effect on cooperation
1 Comparing unrelated against coordinative communication
1 Relevance of interpersonal relationships
T Norm to keep onebs own promi ses mor

expectations after communicating abthé sociadilemma

Abstract:

Communication is well known to boost cooperation rates in social dilemma
situations, but the exact mechanisms behind this have not yet been entirely
understood. This paper studies the role of two forms of communication bo pub

good prawisioning in a field experiment conducted with farmers from small, rural
communities in northern Namibia. In line with previous experimental findings,
observe a strong increase in cooperation whenttat@ce communication is

allowed beforedecisionmaking. | additionally introduce a condition where
participants cannot discuss the dilemma but talk with their group members about

an unrelated topic prior to learning about the public good game. It turns out that
this condition already leads tmsificantly higher cooperation rates, albeit not as

high as in the condition where discussions about the social dilemma are possible.
This partly contrasts previously existent theories and findings. After ruling out
better comprehension of the game ancréased expet at i ons of one
member sé6 contributions as the lmaldn dri
instead identify the relevance of interpersonal relationships and the personal norm

of keeping promises.

Keywords: communication, cooper&on, field experiment, public good,
norms

162



1. Introduction

One particular measure that has been observed to increase cooperation rates remarkably is
allowing participants in social dilemma situations to talk to each other prior to making their
decisions Dawes 1980; Sally 1995; Balliet 2010; Ostrom 2010). Despitee some research

on the topic, exact mechanisms for this effect still remain mostly unclear (Lopez and
Villamayor-Tomas 2017; Koessler et al. 2020). This study adds to solving the puzzle of
identifying what determines decisions to cooperate and cotdsbto understanding how
communication is able to raise cooperation in social dilemma situatdissntangling single
elements may help harnessing the potential of communication in solvinigetinend: Does the

simple act of talking reduce social distangenerate mutual trust and affect social preferences?
Does talking about the social dilemma problem increase comprehension and create norms of
cooperation? Or does it require mutual commitmerdooperate from all members in order to

build positiveexp ct at i ons about the othersd behavior?
| hypothesize that communication, in particular feméace communication, affects
cooperation over various channesyme of which go beyond the mere content of the
conversabn. | develop a theoretical framework, shortly review relevant literature and then
present results from a field experiment that compares three conditions: no communication as
the baseline (Treatmenl), unrelated communication (Treatment 2) and coordi@ativ
communication (Treatment 3). The crucial distinction between the two communication
treatments lies in whether or not group members already know about the upcoming public good
game when they talto their group members. This design therefore allovego distinguish

what| call the norcoordinative elements in communication from the coordinative dngs.

study is conducted as a field experiment in northern Namibia with villagers from small, rural
communities which brings about two advantages: Firstly,gyants do already know each

other, so that a communication effect cannot only be attributed to simply identifying and getting
acquainted with oneds g rneetogompee moty eomsunicaBomc on d |
interacts with different levels of primusly existing social ties between participants, which has,

to my knowledge, not yet been investigated before.

I Communication, in particular in experimental settings, usually refers to unrestrictetb-face discussions

between a group of participants that face susbcial dilemma (Bicchieri and L&dn 2007). Procedural standards

in economic experimés further ensure anonymity of individual decisions which allows all individuals to reveal

their true preferences without having to worry about retaliation by othicipants during or after the experiment.

Participants consequently only get to knowirttevn and the group outcome but are unable to discover the
individual decisions of the other group members (unless all group members unambiguously defect or cooperate

in which case the otherds behavi or c asoffebedineendmicct ed fr
experiments to make preferences and decisions salient.
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2. Theoretical framework

In their seminal researches on the topic, Dawes et al7)1@&ntified three possible origins for

the communication effect on cooperatidngetting acquainted®. discussions as exchange of

relevant information and appeal to cooperaad3. commitmen t o r eassure oneo
intentions Endorsing its simigcity, | basemy theory and experimental design on their concepts.

As a substanti al refinement, Dawes et al . 06s
Aappeal 0; f our ipnechaenald consdquemtly build the first naajor parpf

framework (cf. Dawes et al. 1977; Kerr and Kaufa@iliiland 1994)? These four channels

identify as relevant are depicted on ke-handside of Figuredas (a. ) rel ati onsh
group members, (b.) comprehension of the dilemma situatiompiegal to cooperate, and (d.)

commitment.

However, communication can change outcomes in social dilemmas only by affecting individual
motivations to cooperate. Beyond the four communication chanmsjn the next step, also
consider how these chanselffect such motivations. Relevant elemdrgre are expectations

of othersd behavior, social and persolheal nor
framework is based on existing literature insofar as the elements included have beardugges
as motivational drivers relevant for qmration, but they have not yet been set in relation with
each other. While the study attempts to decompose and structure single communication
channels, they are, @nte, not meant to be distinctly linked to sifie motivational factors.

Next to motivatonal factors that affect cooperation, any decision about cooperaton
depends on other, independent as well as certain intermediate variables, most of which will not
be considered in detail. For a comprehleledbuild-up of the frameworH, will, in the following
paragraphs, firstly introduce and structure the motivational factersthe middle part of

Figure 1) as they will later become relevant for discussing the suggested communication

channels.

2Dawes et al. (1977) as well as Kerr and Kaufrililand (1994) mention that communidan may improve
comprehension of the dilemma situations.
3 Own illustration.
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Figure 1: Theoreticalframework ofdecision making after communicatfon

Communication Motivational
Channels Factors

Intermediate variables:
e.g. concern for others' welfar

non-coordinative fairness preferences, altruisny

l. Expectation of

others' behavior

a. Relationship

Il. Social norms

coordinative

|:> Decision to
cooperate

ll. Personal norms

b. Comprehension

c. Appeal IV. Group identity

d. Commitment &

Independent variables:
e.g. personality traits, mood,
framing, payoff stakes, mpcr,

social distance

R

. Expectations of othersé behavior

As the first motivational factor, include expectations of how the other participants

behave in the social dilemma. It seems intuitive that an indvid® s wi | | i ngne
cooperatés higher if everybody else is also cooperating, even though it does not change

the fact that defection still results in the higher payiodf (the dominant strategy). In a

situation where nobody else cooperates, on the bided, said individual will likely

not want to cooperate either. This is based on the concepts of conditional cooperation

and reciprocity, which is widely acknowledged in ecmic literature on cooperation

(Axelrod and Hamilton 1981; Fischbacher et aD20Croson 2007; Kocher et al. 2008,
Fischbacher and Gaechter 2010; Chaudhuri 2011). If an intervention, such as
communication, is able to increase (mutual) expectations,itheifl likely lead to

higher cooperation outcomes (Kerr and Kaufa@liland 1994). Expectations about

ot hersé behavior are al so teg.Fischlhchérbnell i ef s
Gaechter 2010).
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II. Social norms

As the second factor, tliemework considers the role of norms in coopera#osocial

norm is understoods what is believed to be the appropriate conduct, or what someone
believes that others expect them to do (Berkowitz 1972; Schwartz 1977, Cialdini et al.
1990; Cialdini et al1991; Brewer and Crano 1994; Kallgren et al. 2000, Fehr and
Gaechter 2000). Is not formally composed or enforced, but can be socially enforced,
also through sanctions (Brewer and Crano 1994; Fehr and Gaechter 2000; Bicchieri and
Lev-On 2007). In shorit can also be considered an informal rule. Communication may
introduce,activae or strengthen such norms. Since social norms are believed to be
foll owed by the majority, this wildl al s«
behavior. Next to direcgtlaffecting the decision to cooperate, they therefore also have
an indirect, angrresumably positive, impact through elevating beliefs, which triggers
conditional cooperation. Breaking norms may result in the feeling of guilt, which can
be interpreted asnaintrinsic cost that individuals try to avert (Posner and Rasmusen
1999; Ostron2000; Charness and Dufwenberg 2006, Kessler and Leider 2012).

[ll. Persoral norms

For the purpose of the presented framework, there is reason to distinguish lseivialen
andpersonalnornfd. n contrast to soci al noromxd, whi ¢
how they are expected to behave or of what is considered as normal behavior, a personal
norm describes what one believes the right thing to do according t@weipersonal

standards (Schwartz 1973; Schwartz 1977; Ajzen 1G#dini et al. 199). If either

or both types of norms prescribe cooperation as the right conduct, individuals who abide

to such norms will likely act accordingly.

4 Cialdini et al. (1990) further distinguishes social norms into what is believed to be the normal (descriptive norms)
and what is believed to be the appropriate behavior (itiggncmorms). Beliefs about what is normal should
consequently be reflected by pectations, whereas this is not necessarily the case for norms of appropriate
behavior. In social dilemma situations, however, the concept of conditional cooperation rendgkelit that

social norms can be effective if they are not expected to twed by others as well. In this sense, a norm that

is believed to prescribe the appropriate behavior but is not followed by the majority can somewhat overlap with
the conceptioa personal norm. If an individual abides by a norm without believing infbeis doing so as well,

then that individual adheres, accordingg understanding of the concept, to a personal norm. In similar terms,
Ajzen (1991), Smith and McSweeney (ZQ00Rivis et al. (2009), Schram and Charness (2015) as well as Mittelman
and RoasMéndez (2018) distinguish between social and moral norms.
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IV. Group identity and social distance

The fourth factor irmy framework is built by group identity and soaigétance amongst
participants. Group identity is in this context understood in a rather narrow sense as the
perception of being part of a social group (&gt al. 1971; Turner 1982; Spears 2011).

It is somewhat similar to social distance, which dessrithe relationship between
groups or individuals, how close they amegt spatially but in the degree of
understanding and intimacy in their personal alé agesocial relationships to each other
(Park 1924%.1n theory, these two factors can be kept s&#ed In practice, however

social distance and group identity are mostly interdependent and affect each other. For
example, members thslhare a common group identity feel socially closer to each other
and socially close individuals likely develop soraen of group identity (cf. Park 1924,
Driedger and Peters 1977).

With decreases in social distance or elicitation of group identig/, s gr oup me mb
become more relatable so empathy and concern for their welfare may increase (cf.
Schelling et al. 198, Kerr and KaufmaiGilliland 1994, cf. Bouas and Komorita 1996;
Bohnet and Frey 1999A number of studies have observed higher coojperahtes

and willingness to help each other with socially closer individuals (Esgibale and
McGuire 1985; Yamagishand Sato 1986; Thompson et al. 1998; Kollock 1998;
Monsutti 2004; Peters et al. 2004; Bowles and Gintis 2004; Goette et al. 200€; Ruffl
and Sosis 2006; Haan et al. 2006; Castro 2008; Boone et al. 2008; Apicella et al. 2012;
Chuah et al. 2014). Similargferences have also been found in increased trust and
altruism (Glaseser et al. 2000; Buchan and Croson 2004; Rachlin and Jones 2008;
Goeree et al. 2010; Cadsby et al. 2008; Etang et al. 2011; Binzel and Fehr 2013; Candelo
et al. 2018). Such preferenceancalso be explained with evolutionary theories
(Caporeal et al. 1989).

5| prefer this pristine definition of social distance, whereas other studies sometimes describe socials distance
through actual manifestations, such as social and ethical affiliations, shacédgzrand customs or conformity

in behavior (Akerlof 1997; Leeson 2008). Obviously, this overlaps with the concept of group iddgtijudy

does, however, neither claim tiefine terms nor does it intend to empirically examine the differences between
group identity and social distance.

6 Group identity could, for instance, also evolve withsidentified group members, e.g., being member of a large
group, in which case it mht not directly affect social distance (cf. Driedger and Peters 1977; KrachBrewwer

1986; Bicchieri 2002). Similarly, being friends with or being related to someone might affect decisions to
cooperate without the formation of a specific group identity

"Most | iterature on the communi dalteinan tefof eantd tdhoe rneofto rc
di stancedo as an additional factor.
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According to the social identity theory and thelf-categorization theory, a stronger
identification with the group shifts the focus of attention away from the individual
towards thecollective target, which means that members of a group with a strong
perceived group identity are more likely to seek«imézing the group benefit instead

of their individual payoff Turner 1975Tajfel et al. 1979 Turner 1982Kramer and
Brewer 1984; Brewer and Kramer 1986; Dawes et al. 1990; Kerr and Kaui@idiland
1994).

As depicted in Figure 1, the introduced matignal factors must not be understood as separate

and independent, or even mutually exclusive. On the contrary, if communicationsgscrea

social distance or strengthens group identity, norms may become more salient and expectations

of

ot her 6 behaviorongle riseBrewer and Kramer 1986; Roth 1995; Hoffman et

al. 1996; Bohnet and Frey 1999; Bicchieri 208&imilarly, estabkhing or strengthening

norms may also raise expectations, I n part.

condut are being projected onto others.

Next, the four communication channels will be explained, which can be divided into

Acoordi nafna@mor dainndat i v eiflustragddée me nRisgua e - 1. As

c o or di Icangidenary gonversation content that is not about the social dilemma, whereas

i c oor didesaribesthesechannels that include discussions about the actual dilemma. For

each channel, it will be considered how, in particular, they magipulate afrementioned

motivational factors and thereby, ultimately, affect the decision to cooperate.

a. Relationship (norcoordinative)

The first channel of interest is what considert h e Arel ationshipo
communication. It encompasses any conversational content that affects each group

, thei

and the others in the group. This can entail-coordindive topics like greeting each

member 6s relationship to each other

other, introducing oneself or others, and any type of small talk that is not about the social

dilemma and the upcoming decision. However, also coordinative discussion topics, such

8 So far, the discussion about the communication effect in cooperation has indeed focused mokgy grosaji

identity or norms as the relevant explanation, with some authorsrigube latter (Kerr and Kaufma@illiland

1994; Bicchieri 2002).

lnstead of HAcoordinativeo on coul d alrseol autseedibe hteo tdeersr
this condition.
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as explanations, appeals and comreitis arenot excluded from potentially affecting

the group memberso6 relationship% to each

The relationship channel primarily decreases social distance and creates or strengthens
the feeling of belonging to the group, ,afh resuls in higher cooperation outcomes, as
suggested byny framework (Kramer and Brewer 1984, Brewer and Kramer 1986;
Dawes et al. 1988; Orbell et al. 1988; Kerr and Kauf@dlland 1994. A direct and,

even more so, an indirect impact on norms axuketatios is (to some extend) also
possible.Finally, the social effect of communication could, in theory, also have a
negative effect on cooperation if participants only learn through communication that
they do not like their group members or do nodlfinem trgtworthy.

b. Comprehension (coordinative)

As the second potential channel, communication can increase comprehension of the
situation if some participants have not entirely understood the nature of the social
dilemma. Inexperimental settings, discussiaren help clarifying the rules and game
meclanics Dawes et al. 1977; Kerr and Kaufm@illiland 1994). It is, however, not

clear what effect increased understanding could possibly have on cooperation outcomes.
Conceivably, comprehending how mutual cooperat s i n everyoneds L
could egablish it as the preferable option, from a normative point of view. On the other
hand, better comprehension of the social dilemma could also cause an individual to
realize that defection always leads to a highdividual payoff and consequently to
switch from an intuitive intention to cooperate to a deliberate decision taittedcf.
Kahnemann 2011).

0 The communication channelsresented in thisstudyhow a stri king -siidned amodegl G oo
general communicain by Schulz von Thun (1981). In his model Schulz von Thun states that each message in a
conversation inclues not only the factual content, but also transmits information about the relationship between

the participants, a setbvelation of the sender aad appeal to the receiver(s). To be precise, it needs to be clarified

that in Schul z vdenl ,Thtuhned st foed egli smtad e smofis @r £1 at i onshi pc¢
contained, mostly indirectly, in the actual words that are transmlitteady mo d e | on the other h:
and fAicommitmento happen, p r i experinnehtwas pantly mativatedaby Schudz | | eve

von Thunés concept.
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c. Appeal(coordinative)

The third relevant channel to consider is the (mutual) appeal to cooperatéehat li
arises in group discussions (Dawealel977). Such an appeal to cooperation is ideally
supported by all group members and can thereby create or activate a social norm to
cooperate in a very direct way (cf. Orbell et al. 1988). The direction céftbet on
cooperations generally expected to be positive. The important distinction to the first
channel lies in whether individuals make their decision to cooperate out of their own
deliberations or whether they are persuaded by the others to do swetidadly,
however there could also be a crowdhagt if an individual feels pushed too harshly
by the othersdé prompt for cooperation.
threats of punishment. Even if such threats are not plausible, they cduhd\ati an

effect ona sociepsychological and interpersonal level and that could go into either

direction, from timid obedience to defiant defectién.

d. Commitment (coordinative)

The fourth and last potential channel is commitment, which has repedteety
suggested as ¢hmost influential one in explaining the effect of communication on
cooperation (Orbell et al. 1988; Ostrom et al. 1992y and KaufmarGilliland 1994
Bicchieri 2002). Commitment happens in group discussions if one or several members
state their intentins to cooperate or even promise to dd’Such statements are not
necessarily binding and plausible as the actual, individual decisions can, depending on
the setting, not be enforced or monitoréd** A cunning freerider might even

ddiberately lie about their intention to cooperate in order to gain higher payoffs from

1 1n repeated games, threats can be plausible: Conditional cooperators may euscadnoing the discussion

their willingness to cooperate in further rounds but only if the other group ereratso cooperate. Even from a

freer i der 6s per s p e edbwnwkintrageomp caoperation is bot desirBible and threats to cease
coopeation are therefore plausible if decisions in the social dilemma have to be made several times with the same

group.

12While the theory in this framework distinguishes between appeal and commitment, in practice, these two are
likely strongly linkedtoeacbht her . Announcing oneds willingness to
otherstodosoaswedlnd an appeal for mutual cooperation can
own intentions to do so.

1 Since norbinding commitment isechnically not really commitment, it is often referred to in relevant studies

as

fcheap tgbkofornfishnhghnahsn

1 The actual decisions as well as the final payments to each participant are generally kept anonymous in economic
experiments. Fredders do therefore not need to fear social sanctions or reputational effects. This might be
different inreal situations where monitoring and enforcement are possible and sometimes, economic experiments
also allow (costly) punishment deviators within the mechanics of the game. This as well as any other particular
alterations in the cooperation scenario will then likely also play a role in the respective conversation. Similarly, if
decisions are to be made over several rounds, reclfbeets are possible and will likely affect decisions as well

as the content of the conversations.
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t he ot her s6 cKeepipgpromises ané noteying to pebpte are, however,
considered strong and rather universal soawins. Indeed, Bicchieri (2002) argd

that the communication effect in cooperateasbased on the norm of promise keeping
rather tharageneral nornto cooperag or increased group identity. Commitments made
during group discussionsiight thereforeevoke trust and rise expectations ofghi
cooperation, even if they are not technically bindifigose, who condition their
deci sions on the expectation of their gro!
(Orbell et al. 1988)In other words, the effesteness of noiinding commitments

based on the premise that a deliberate lie is a violation of norms far worse than simply
not cooperating (cf. Orbell et. al. 1988). For participants in experiments, it might be
difficult to distinguish the consequencdsoeaking norms in the experimahsetting

from doing so in reality. Lying, in particular, was found to be psychologically similar in
experiments as in the real world and is therefore easily associated with the danger of
negative consequences and retalia (Dawes et al. 1988). It waipted out that
keeping promisesouild be both a social and a personal norm (Kerr et al. 1Bi@chieri

and LevOn 2007)

To sum up, there may well be a double effect of commitment: Firstly, individuals who

made a commitent during the group discussionght feel bound to fulfill their own

promise due to social and personal norms. Secondly, based on mutual trust in such
commi t ment s, expectations about the ot heil

increase, which recipoally further boosts cooperation.

3. Discussion of empirical literature and development of hypotheses

Several previous experimental studies have tried to disentangle Huoominative elements

of the communication effect from tlveordinative ones. Most of them follow an approach that

is complementary to ours as they minimize any unreled@dmunication while only leaving

the option to coordinate by sending written messages, partly anonymously, for example on
paper or in chats thugh computer terminals. Summing up findings, it turnstbat, while
written communication also significantly increases communication, it is not quite as effective
as faceto-face communication (Frohlich and Oppenheimer 1998; Bochet et al. 2006; Bicchieri
and LevOn 2007; Balliet 2010). In his meta study, B=l(2010) observes the same across a
large number of studies and points out the relevance of this finding: The mere content of

conversations can easily be exchanged by modern communication meaeméike and
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telephone, yet on many occasions in busingstktics and science, meeting in person remains
important, even though it involves higher costs and consumes more time for travelling in order
to meet each othé?.Jensen et al. (2000) and Broosigal. (2003) test even finer nuances by
comparing varios communication modalities like written messages, phone and video calls as
well as facedo-f ace communi cati on. It is found that
medium is, the better it is abto increase cooperation outcomes (Bicchieri and@e2007).

The missing pieces in written communication in comparison tettatace communication are
commonly explained by body language, facial expressions, eye gaze, the tone of voice and
possibly oher, more subtle cues (Roth 1995; Kurzban 2001; BicchigtiLevOn 2007)°

On the other hand, it must be considered that, by allowing only written messages,-the non
coordinative channel is not necessarily entirely eliminated. Visual and tonal cuesotigbt
available, but phrasing style and choice of warsstill able to transmit information that go
beyond the pure content and can further affect the relationship between the conversation
partners. Wilson and Sell (1997) tested communication in &cpgbod experiment over a
computer terminal, where playgecould say nothing verbally but only signal their intended
contributions as numbers. By doing so communication was truly reduced to tHeiridog)
commitment channel. Interestingly, they did rioid an increase in contributions; on the
contrary, (fore d) signaling of oneds intentions resu
without any communicatid. Similarly, Chen and Komorita (1994) as well as Bochet et al.
(2006) conducted experimisrthat allowed participants to state their intended dmuticns to

a public good, but there were no positive effects on cooperation comparedammnunication
conditions, either. Also, Dawes et al. (1977) already added public signaling in addition to
unrestricted communication about the dilemma but it didaisé contributions above the level

of unrestricted communication without signaling. Results from these studies indicate that non
binding commitmentsr stated intentions to cooperate alone asefiicient in explaining the

communication effect.

In orderto find out about the role of interpersonal relationships affecting cooperation, attempts

have been made ttest the effect of neooordinative communication only, without the

15 0One could even interpret communication as a second order dilemma: everyone wants to enjoy benefits of higher
efficiency after communication, but nobodkds to bear the cost of establishing communication.

16 Kurzban (2001) tested some of these cues individually and found some evidence for increased cooperation after
group members exchange mutual eye gaze or light physical contact, but this observaseemslyalid in male

sample groups.

71n the literature thistype ofnemi ndi ng si gnal i ng i sldo,fhdwever, avoidithmterch as fc
as the reader might easily confuse fcheaposttedntksd wi t h
context.
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possibility of coordination. A promising way to do so is to allow only unrdl&te., non
coordinative) communication between participaffEhis can be understood as the counterpart

to the studies previously discussed, as the idea is not to eliminate tbeardmative channel

but to remove the coordinative elements; testing tidreunrelated discussions without
coordination already affect decisions to coopef@agaves et al. (197 yere the first to test this

by asking groups of participants to estimate the population proportions of different income
levels of a particular US daas a communication task. Similarly, Bouas and Komorita (1996)
hypothesized that finding consensus on topic thatwasrelevant to the participants could
evoke group identity in group discussions. Both studies, however, found no effect of unrelated
discussions. Higher cooperation rates in comparison to no talking were only achieved by groups
that could actally discuss the dilemma. On the other hand, Kurzban (2001) found an increase
in cooperation after allowing unrelated, nrooordinative communicatiorvia computer
messages, which indicates that there can still be some effect even if the communication does
not happen fact-face, but leaves us with an inconclusive overall picture on the role of non
coordinative communicatiolf.Looking at trust games olwever, there is empirical evidence

supporting a positive effect of unrelated communication (Buchan 20@#6)

In conclusion, coordinative communication alone, without free, unrestricted discussion, is not
found to be effective in increasing cooperatemg evidence for the effect for nonordinative,

social communication without the possibility to coosatm is, at best, mixed. Possibly,
coordination is only effective, if both the coordinative and the relationship channels are
activated. In particulagppeals to cooperate and commitments made during discussions might
only be salient in groups that haveilba certain amount of social closeness and trust to each
other Hardin 2003; Simpson 2007; Barbalet 2009)

18 This is sometimes termed as irrelevant communicatfdhe communication was truly irrelevant, however, one

would not need to bother testing its effect. What is
is not about the social dilemma, but about some other topic. Indtead, e fiunr el -abeddi nat Ained
communication as preferable terms.

¥ Kurzban (2001) admit that there were some methodical problems with the implementation of the unrelated
communicabn treatment. Participants were allowed to write in a chat for 30 seconds just before decision making

and they were told not to discuss dilemma or make pledges in this chat. Some participants did, however, not obey

this instruction.
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For my experiment,| extend and improvéhe previously applied approaches by asking
participating groups to discuss a given buatelated topic with their group members before
instructng them about the public good game. The particular advantage is that, even though a
discussion topic wag\en in order to homogenize conversations, the content was not externally
restricted and, paghly more importantly, not perceived by participants as restricted in any way.
Previous studies have prohibited coordinative talk as participants were alreadychlze
upcoming game (cf. Bouas and Komorita 1996; Kurzban 200Xhylaiew, this could hve
detrimental and incalculable behavioral side effectshéfield settingof this study social
relations are partly prdefined, as participants do alreadyokv each other. If communication
effects on cooperation are found in this setting, themitbgaconcluded that they derive from

the actual interaction in the conversation and not just from mere identification and-getting
know each othef® Also, preexisting social ties between participants measured as the number
of family members anétiends in their group are considered as one scalable manifestation of
social distance, which is considered as a central elemeny inamework.Lab-experiments

with stucent samples do not usually take into account existing social relationships between
paticipants. Effects of communication can be expected to be different in field settings, where
participants come from small communities, knowing each other rather wededngrevious
evidence on the communication effect from field experiments is moezolgeineous than
results from the lab. While positive effects of communication on cooperation are regularly
observed€.g.,Cardenas et al. 2004; Cardenas and Ostrom 20£ldz et al. 2010), this was

not always the case (Velez et al. 202hate et al. (@13) found that communication was not
necessary to increase cooperation if participants already show a high level of trust. Having a
closer look at the interaction betwesncial ties and communication might therefore be
worthwhile and could help findingub from which factors in particular communication effects
originate. Ingroup favoritism is a rather wedistablished finding in economic psychology
(Tajfel et al. 1979; kerlof 1997; Buchan et al. 2006)o my knowledge, this has not yet been

consideredn studies on the effect of communication on cooperation.

P%Dawes etal. (1970 onsi der fAgetting acgquaintedo as one possib
This condition is sometimes understood as identification of fellow group members (Kerr and K&ifliheamd

1994). However, in all treatment cotidns of this study group members are able to see and identify each. If

identities were kept anonymous in theec@mmunication treatment, then the effect of communication could not

be distinguished from effects of identification, which ismgunderstading, not supposed toe part of studying
communication. The distinction between identification and anonymity was actually also examined by us as part of

the same research project and results will be reported in another paper (Hoenow and Pourvisehaiiopyep
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With the experiment presented in this paper three hypotheses will be tested: Firstly, it is
compared if norcoardinative communication is able to increase cooperation compareuto a

communication baseline group as established in hypothesis 1:
H1: Non-coordinative communication in groups has an effect on cooperation

Secondly,] compare between two distinct formsammmunication, namely coordinative and

noncoordinative discussion$he second hypothesis is therefore formulated as:

H2: The effect of nonacoordinative communication is different from coordinative

communication

And thirdly, | test for interactions be®en both communication conditions and-présting
social relations agiven in the villagecommunity setting otheresearch sites.

H3: Communication effects depend on or interact with previously existent social

relations in groups

4. Method

4.1 Researclsetting and participants

The experiments were conducted from April to June 2017 in 12 randomly selected rural villages

in Kapako district (Kavango West) and Ndiyona district (Kavango E&&tfor the selection,

villages that had formerly been visitedr feimilar research projéx were left out. Further
preconditions were that there were more than 80 inhabitants and the village was not more than

a dayos drive away 2. Menorigndh otal sample size was 2Er r o
participants, 72 in eaabf the three treatmentéfter data cleaning and dropping observations

from participants that failed to answbecontrol questions correctlyended up with 172 valid
observations. All tables, figures and results reported are based on the cleanddfdatase

otherwise indicated. Table 1 summarizes the socioeconomic characteristics of the#sample.

21 The expeiment was embedded in a bigger study about cooperation, deforestation und development in rural

Kavango, which, in turn, constituted a part of the SASSCAL research project (see funding and acknowledgements).
22The names and the positiofor all villages ae shown in the supplementary materials (A.1).

23 A sufficiently large number of inhabitants was necessary in order to allow a comparable and random sampling.
Distance from the tar road had to be limited asi@aarly villages that were hidden deep instte forests were

not only difficult to find but also usually rather small and sometimes deserted. For logistical reasons and due to
limitations in time and resourcdsgould therefore not make the endeavwimiclude them in the sample to draw

from.

24 A table for socioeconomic characteristics split by treatments conditions can be found in the supplementary
materials (A.2). Therd, also test for equality of subsamples and it turns out that most, but nadrables are

equally distributed. It is therefe reasonable to add these as control variables in the regression models.

175



Table 1: Summary statistics and variable description

Variable Obs Mean Std.Dev. Min Max Variable Info

Control_wrong* 21 6 0.20 binary 0 1 Control question wrong answer
@D AAOAOQET T sWi st yts R A dz s dz
Trustingroup 171 250 083 0 3 Trustingroup members (0 -3)

Family 172 119 1.18 0 3 Relativesin group
Friends 172 069 098 0 3 Friendsin group

Age 172 35.99 1449 18 84 Age of participants
Female 172 0.60 binary 0 1 Gender (1 for female)
Schooling_years 172 7.15 3.64 0 14 Years of schooling
Head_of _hh 172 0.41 binary 0 1 Head of household
Migrant_10 172 0.18 binary 0 1 Moved to village (<10years ago)
Socialladder 172 2.72 237 1 10 Self - assessed social status
Cattle_own ed 172 9.16 17.16 0 120 Number of cattle owned
i OAOEAAT A 2AT1 60T I mx26 dbewatiadg | xi®., A indludes uncleaned data
Source: own calculations based on collected data

The majority of the rural population Kavango is engaged in agriculture with crop farming as
the primary component of their livelihood and cattle farmirkgn the second relevant role
(Namibian Ministry of Lands and Resettlements 2015). Farming is often on subsistence level
and only partlymtegrated into markets. The Kavango region is further characterized by a young
and growing population, most of whichjeyed some years of formal school education. The
addressed particular advantage of choosing Kavango villagers as participahnitsrésearch

are preexisting social ties between them. Villages are small in populatiof? size villagers

do usually livein the same place for many years or even a lifetime, which means that the
majority oftheparticipants could be expected to have knoacheother before the experimental
workshops. In addition, there are village meetings as well as social and religibesres

held regularly and some households work together in certain agricultural tasks. Kinship

relations can also be found between miaoyseholds.

Il n preparation of the experimental workshops:s
days ahead inrder to arrange an appointment for a village meeting so that all villagers could

be informed and invited in time. It was made clearobefand that some monetary
compensation would be offered for participating but also that only a certain number of
participants would be able to take part in the research workshops. At the beginning of each
village meeting, 24 participants were randomlyvehraby lot amongst those who expressed
willingness to participate. This selection procedure was considered fair byt @weogbody.

The same lots also determined the allocation to one of two treatment groups per village. These
treatment groups of 12 playgeeach were then spatially separated and we explained to them the

procedure of the workshop as well as the instructidnise public good game according to the

250n average 642 inhabitants.
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respective treatment conditié??’ Each treatment group was supervised by one experimenter
ard one local research assistant for interpretation. The allocation of both waseex
randomized, so that all treatmewinditions were played by all combinations of experimenters
and assistants. For the public good game the 12 persons per treatmeatervagain split into

three groups of 4 players.

The rules of the game were made very clear with the help of postegivarglexamples for

outcomes, but without valuing or recommending any particular behavior for the game (Figure

2)%8. Special attentiowas paid to making clear that the gaw@sn ot a fizer o s umo
about dividing the money, but that cooperating dituacreasel the total benefits for the group

as a whole. Tests for comprehension were carried out with the group and individpaiaie

before the game starté¥while individual control questions were asked, research assistants

also asked about thel ayer 6s bel i ef about their other ¢
Correctly stated beliefs were incentivized with an additic2@N$ reward in the final
payments?® The assistants also gave additional help and instructions to those who did not
undersand all instructions right away. We did however make sure that everybody was as fit as
possible for the decision making in the rgaine and did not require assistance once the game
started. Hence, all game decisions could be made by the players indiyvahabdnonymously.

For the decision making in the public good game, plastic coins were used as game currency.
These were to be punto two differently colored envelopes, one of which represented the
individual and the other one the group account. Plaaggrgentially movedith both envelopes

to a separate location to make their contribution decision in private. The envelopes that
cont ained the playerso6 decisions were then pl
anonymous and could afterwardsby be attri buted to the playce
some degree of anonymity in decision making not only towards the grombere but also

towards the researchers. Participantsd names

26 Protocols and instruatis were translated bige localassistants from English into the respective local languages

and then translated back into Eisglby another assistant in order to ensure that all translated instructions were on
point. Also, all wordings and phrases usedhe instructions were discussed intensively whthlocal assistants

in preparation of the experiment as to make all in§oos clear and easily understandable.

27 Experiment protocols and game instructions can be found in in the supplementary sn@grial

28 Own illustration.

29 1f one or both of the control questions were answered wrongly, the player would still partioiphie
experiment and receive their payment but the respective observation would not be considered in the analysis. This
led to slightly unequal sample siZfes the two treatments

30 Stated beliefs were considered correct if the actual average (natinalug t he pl ayer ds own ¢ o]
a range of £ 1 coin of the estimation. For example, if a player guessed 7 coins and the average contribution of the
other three group members was 6.33 coins, the 20N$ bonus was granted. Getting correct infatroation
expectations is important in order to gain insights about reasons behind potential effects. The additional incentives
mean to make participants put seeffort into guessing the correct number and not just give a short, thoughtless
statement.
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to their ID-numbers in the game. A research assistant stayed with the remaining group members

to make sure they did not talk or communicate in\any while waiting for their turn. After

making their decisions, players proceeded to go to the snack area for a breakeatitewe
interviewed individually forthe survey Survey questions can be found in the supplementary
materials (C.) andhclude, amongst others, questions about socioeconomics, the relationship

with their group members and trust. Following Bogardus (19p8§existent social
relationships were measured in thP~Pelaustmat egor
onegdgroup members was coll ected as an ordina
(Atrust completelyorxtiRaymantsd andon dieng tghe
were done in the very end individually and in private. The whole wogksbok about 4 hours

in each village. Payoffs averaged at 97N$ (= 7.32US$) per participant, which is more than an
average localwagefar dayodés work. The theoretical range

11 US$), including the bonus payment for corsesthted expectatioris.

4.2 The public good game

For the experiment, an unframed, singdend, standard public good game was chosen.
Participants could earn real money according
There were always glayers in a group playing the game together. Each player received a
private endowment of 10 coins and had to decide about how much to kekpvamauch to

contribute to a group account. The game was framed neutrally with coins, private and group
accounts,so that associations towards any particular applications were avittedias

possible to contribute any number of coins between 0 and 1€Y. #f players had made their
decision, contributions to the group account got doubled and then distribugdiy emall four

players regardless of how much each player contributed individually. The socially optimal

S10rigi nal ly, there were two more subcategories fAacquain
there were so few strangers mentioned thaécided & group these two categories together into one. Fewer
categories also reduce problems with multicearity of explanatory variables in the regression model.

32 payoffs were set after ptesting for calibration and allowing a reasonable final compendaiigrarticipating.

A game currency was used in order to keep the number of coins used in thewyamd with a range of possible
contributions between 0 and 10 it can easily be compared to similar studies. On the downside, is required an
additional stepo calculate how much one unit of game currency was in real money. The conversation rate was
oneto five (1coin =5 N$ and 1 US$ = 13N$).

331t happened twice that some participants asked the experimenters about what the game is supposed to represent
and sarted to discuss possible applications during the game instructions. These discussed appidatieas

collecting money for building a new well or a school for the community, witiahy view, equals a framing. We

made the decision to drop all observations from these two villages right there in the fieldsanapted two

randomly selected vilges as substitutes. If, on the other hand, similar discussions and suggested applications
occurred m the group discussion in treatment 3, we could firstly not find out as conversations were private and
secondly, it would be considered a legitimate elemértch group discussions.
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outcome was reached when everyonedisrLto contribute all of their endowmeng,, 10 coins.
Individually, however, one could always reach a higiay off by not contributing at all (Nash
equilibrium). Since the public good game was-shet and anonymous, no reciprocity effects

over roums were possible and contributions supposedly measheggar t i ci pant s o

preferences (Rand and Nowaki3p3*

Figure 2: Poster used to explain the public good g&me

The public good game payoffs can be formalized with the following equatiandiwiduals
Ui (equation 1) and for the group as a whelgquation 2):

Equation 1:
ratit ow b -+
Equation 2:
{ mi T mt T mbE 'w ot = F

Ui = Utility of player i

e = endowment player i
¢ = contribution decision of playert{ 0 , é 10}
¢; = contribution decision of player j { 5
m = multiplier of group account

n = number of players in the group
S= Sum of all ©playersbé

o
(0]
H
o
—

(@)
c
—
—
(¢
(72}

%I'n a repeated game, on t he o tsthoecoopenate mdhe begitningin ogdert b e
to keep cooperation rates up and benefit from sustained cooperation.
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