N

N

Adhésion volontaire versus adhésion involontaire dans la
production d’un bien collectif. Etude expérimentale.
Mohamed Ali Bchir

» To cite this version:

Mohamed Ali Bchir. Adhésion volontaire versus adhésion involontaire dans la production d’un bien
collectif. Etude expérimentale.. Economies et finances. Ecole nationale superieure agronomique de
montpellier - AGRO M, 2009. Francais. NNT: . tel-00559264

HAL Id: tel-00559264
https://theses.hal.science/tel-00559264

Submitted on 25 Jan 2011

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est
archive for the deposit and dissemination of sci- destinée au dépot et a la diffusion de documents
entific research documents, whether they are pub- scientifiques de niveau recherche, publiés ou non,
lished or not. The documents may come from émanant des établissements d’enseignement et de
teaching and research institutions in France or recherche francais ou étrangers, des laboratoires
abroad, or from public or private research centers. publics ou privés.


https://theses.hal.science/tel-00559264
https://hal.archives-ouvertes.fr

MONTPELLIER SUPAGRO - INAT

Formation Doctorale : Economie du Développemeniddig, Agroalimentaire et Rural

Laboratoire : UMR 5474 LAMETA

Ecole Doctorale : Economie et Gestion de Montpeli&D 231 —

Groupes des disciplines Sciences Economiques dui :G¥¢ction 05

Voluntary versus Involuntary adhesion in

the provision of a collective good.
An experimental investigation.

THESE en co-tutelle pour obtenir le diplome de Dodrat

Spécialité : Agro-Economie

Présentée et soutenue publiquement le 13 Mars 2009

par

Mohamed Ali BCHIR

Devant un jury composé de :

. Bernard RUFFIEUX, Professeur, Université Pisviendés-France

. Tibor NEUGEBAUER, Professeur, Université du LoXsourg

. Philippe BONTEMS, Directeur de recherche, INR@ulIouse

. Tahar ABDESSALEM, Professeur, Ecole Polytechrige Tunis
. Marc WILLINGER, Professeur, Université Montpelil

. Mohamed Salah BACHTA, Professeur, INAT

-1 -

Rapporteur

Rapporteur
Examinateur
Examinateur
Directeur de thése
Directda thése



Remerciements

Je tiens en premier lieu a remercier Marc WILLINGER et Mohamed Salah
BACHTA pour avoir bien voulu accepter de diriger cette these. Merci &
Marc pour sa rigueur et sa juste appréciation aussi bien scientifique
qgu'humaine. Merci a si Mohamed Salah pour les différentes discussions
gue nous avons eu et pour m'avoir initié au monde de la recherche en
Tunisie.

Je voudrais exprimer ma gratitude au comité scientifique du projet
SIRMA (Economie d’eau en Systemes IRrigués au MAghreb) qui ont
accepté de financer ce travail. En particulier, je souhaite remercier Sami
BOUARFA (CEMAGREF), secrétaire général de I'AFEID et Marcel KUPER
(CIRAD), coordinateur scientifiue du projet, pour m'avoir accordé
toute leur confiance et de m'avoir soutenu tout au long de cette these.
Je souhaiterai aussi remercier Jean-Marie ATTONATY président du comité
scientifique pour ses remarques et ses encouragements.

Je remercie également Bernard RUFFIEUX et Tibor NEUGEBAUER pour
avoir bien voulu accepté de rapporter ce travail. Mes remerciements
s'adressent aussi a Taher ABDESSALEM et Philippe BONTEMS pour avoir
accepté de faire partie du jury de cette these.

Je remercie chaleureusement tous les membres du LAMETA, laboratoire
dans lequel j'ai été accuellli et réalisé ce travail. Merci aux chercheurs
avec qui j'ai eu des interactions au cours des différentes étapes de la
these : Charles, Mabel, Patrick et Jean-Michel. Merci a Sophie T. pour ses
encouragements et ses conseils.

Je remercie également Raphaél, Gaston, Dimitri, Sophie L. et Tristan pour
leurs remarques et critiques ainsi que pour les différents échanges
enrichissants. Merci également & Amar mon compagnon de these dans
le projet SIRMA. Merci O ma partenaire de bureau, Sandra, avec quij'ai
été heureux de partager les moments forts de ces dernieres années. Ce
ne sera pas facile de retrouver une telle entente.

Je voudrais remercier les autres confributeurs de ce fravail : Laurent, « le
meilleur documentaliste au monde », Cédric I'informaticien et Abdelaziz
I'homme a tout faire. Merci aussi d Jean Walter, Caroline, Isabelle F.,
Chantal et Isabelle R..

Merci a toutes les personnes et les bonnes volontés avec qui j'ai pu
interagir & un moment ou un autre durant cette thése et qui ont pu faire
avancer cette réflexion. Je pense notamment aux chercheurs dans les
conférences et les séminaires, et aux chercheurs des laboratoires autres

-2-



que mon équipe d'accueil. Merci aussi d tous mes relecteurs
anglophones.

Je voudrais remercier également toutes les personnes qui m’'ont aidé a
la réalisation du travail terrain a Kairouan (Tunisie). Tout d'abord,
Massoued LIMAM, qui m'a accueilli et facilité I'accés aux données.
Ridha BEJI pour sa disponibilité et son ouverture d'esprit O des champs
disciplinaires autres que les siens. Mes remerciements s'adressent
également au personnel du Commissariat Régional du Développement
Agricole (CRDA) de Kairouan en particulier a Abd El Jabber JEMLI, Sami
BEN AYED et Mohamed AOUINET pour avoir faciliter I'acces aux
données.

Je tiens & remercier toutes les personnes qui ont contribué a la réussite
de «l'aventure » field experiment. En premier lieu, Abderrerzak SELMI
pour sa précieuse aide apportée dans le recrutement des agriculteurs,
sa disponibilité aux urgences de toutes sortes et a toute heure de la
journée (et de la nuit l) et enfin pour son sens des relations humaines. Je
souhaiterai également remercier tous les directeurs techniques des
associations d'irrigants pour leur gentillesse et leur hospitalité. Pas une
fois, ce doctorant qui débarquait d'aussi loin et qui posait des questions
sur tous les détails de la vie quotidienne n'a été repoussé. Merci d Faycal
FARHANI, Nizar KALBOUSSI et Homed SALMI pour leur regard analytique
sur les associations d’agriculteurs. Merci & Khaoula MELASSI, Hachmi
MELASSI, Abderrzaek CHOURABI pour leur aide dans I'organisation des
expériences, le recrutement des agriculteurs et la production de
données. Merci a Saber ANIZI pour avoir contribué a I'élaboration de
deux sessions. Mes remerciements s'adressent également a I'équipe
sympathique et débrouillarde d’étudiants qui a aidé a la réalisation des
expériences sur le terrain : Noureddine, Abbess, Slim, Sahbi, Mourad,
Khaled, Wael et Moez. En particulier, merci a Noureddine et a sa famille
pour leur hospitalité et leur totale disponibilité. Je voudrais aussi
remercier toutes les personnes qui ont facilité mes différents séjours a
Kairouan notamment au Docteur Mohamed Ali ELOUANI pour toutes les
facilitations d'hébergement, et Mohamed pour sa disponibilité. Enfin,
merci aux agriculteurs qui ont participé a ces différentes sessions et qui
ont patiemment répondu, parfois sous le soleil, aux capricieux jeux d'un
travail de recherche.

Je voudrais aussi remercier toutes les personnes qui ont participé a
I’élaboration de I'expérience de Tunis. D'abord, Anis et Jamel pour leur
aide dans le recrutement des sujets, la logistique et la saisie des
données. Je remercie également toute I'équipe d'assistants qui a
particip€ a la réalisation de I'expérience : Adel, Chiheb, Jawhar et
Hamdi. Ainsi qu'a toutes les personnes et les bonnes volontés qui ont
contribué de prés ou de loin & la réalisation des différentes sessions.

-3-



J'exprime ma sincére gratitude pour tous mes proches qui ont permis
que cette thése soit aussi une belle période de ma vie. Tant de moments
partagés et de choses apprises. Sylvaine, Aurélie, Elodie, lbou, Mélanie J.
et Kamal. Merci d Imed ma « petite famille » tunisienne de Montpellier.
Mais, aussi Nico, Noél, Goefrroy, Maxime, Mélanie H., Maryam, Solin,
Mourad, Souadou. Merci & mes amis du DEA Arancha, Marie, Mamadou
et Paolo. Enfin, merci a I'équipe de tennis de I'agro avec qui j'qi
partagé de bons moments et en particulier & Michaél et Joe.

Pour finir, je remercie ma famille sans laquelle rien de tout cela n’aurait
puU Vvoir le jour : Mes parents, mes sceurs Emna et Leila et Ali mon beau-
frere.



A mes parents.



Contents

INTRODUGCTION ... .ottt e e 8

CHAPTER 2: PROVISION OF CLUB GOODS WITHOUT REFUND 13

1  INTRODUCTION......iiiiiiiiiiiiii e 13

2 THEORY e 15

3  EXPERIMENTAL DESIGN ... 17
4 CONIECTURES ... ..o et 20

O RESULTS .o e 23

6  DISCUSSION ... 49
CONCLUSION . ...t s 52
REFERENCES ..ot 53
APPENDIX .t r e e e e 57

CHAPTER 3: PROVISION OF CLUB GOODS WITH A REFUND

MECHANISM ... Q.7
1 INTRODUCTION ...ttt emm e et e et e e e et e e e et e e e eaa s eneenns 76
2 THEORETICAL PREDICTIONS ....oiiiiiiitiiiiee ettt e e a e 77
3 EXPERIMENTAL DESIGN .. ..ottt e e e 79
A RESULTS ..ttt ettt e e et e e e e e s sttt e e e e e e snnnne e e e annees 80
4.1 RUBLIC GOOD WITH REFUND VS CLUB GOOD WITH REFUND.......cccuuuiiiiiaennnn. 80
4.2  RJBLIC GOOD WITH REFUND VS CLUB GOOD WITHOUT REFUND.........ccceeeenns 91
CONGCLUSION . ...ttt e e e e e e e e s s s bbbt e e e eeaeeaeaeeeaaaansssnennees 102
REFERENGCES .......ci ittt e sttt e e e ettt e e e e e et e e e e e e snnaaeeesannnes 103
APPEND X Lo 104



CHAPTER 4: DOES SUBJECT'S ORIGIN MATTER IN THE

PROVISION OF CLUB GOODS? ...ttt 125

1 INTRODUCTION.....oiiiiitiiiiiiieaasee e e e e e e es s ame e eeeeaataaaaa e e e aaeaaaeeaaeeeesssssssnnnnes 125

2 EXPERIMENTAL DESIGN... oottt 126

I 11 U1 R 15 S 128
3.1 FROVISION OF CLUB GOODS WITHTUNISIAN SUBJECTS...ucvuiienieeineeeinneennaens 129
3.2  (OMPARISON BETWEEN SUBJECT COOPERATIVE BEHAVIOUR INVIONTPELLIER
AND IN TUNIS et tii ettt ettt e e e s e e e e et e e et e e et e e et e e e e e e e e an e e et e ennan s 143

4 CONCLUSION. . .tttttiiiei ettt eeee s e e e e e e e e e e e e e aeeeesesnesnnnn e 150

REFERENGCES ... .o sttt e e e e e e e e e e e aeeanr e e e 151

APPENDIX ... e 152

CHAPTER 5: VOLUNTARY VERSUS INVOLUNTARY ADHESION
TO A SELF-GOVERNING IRRIGATION SYSTEM. A FIELD

EXPERIMENT ... e 169
1 INTRODUCTION ...ttt eem e e e e e e et e e e et e e e esaeaaees 169
2 CHOICE OF THE IRRIGATION SYSTEM .....ccoiiiiiiiiiee e 171
3 EXPERIMENTAL DESIGN.....ouiiiiiiiiiis et e e e 180
A RESULTS ..ttt sttt e e e e et e e e e e et e e e e e e snnneeeeeanns 190
4.1 DEMOGRAPHIC VARIABLES .....ccttuiiitiietetiaaetataeeeataeeeen s aseenmn e eesnaeeennnes 190
4.2  FROVISION OF CLUB GOODS WITH FARMERS .....ceiiuttieieeeesesnrireneeesasnnnnneeess 03l
4.3 SAMPLE OF FARMERS AND THE PROVISION OF COLLECTIVE GOODS............ 206
4.4  THE COOPERATIVE BEHAVIOUR OF FARMERS.......cuutiieiiiiirieeiaeesannineeneasaans @1
CONCLUSION ...ttt e e e e e e e s e s bbbttt e e e eeaeeaeaeeanaaanssssennees 218
REFERENGCES ......cci ittt sttt e e e ettt e e e e e e snsate e e e e e e snnnaeeesannnes 221
APPEND X Lo 225
CONCLUSION . .. e e 248
REFERENGCES ... ..ot ettt e et e e e e e e e rea e e e eaan s 254
APPENDIX ...ttt e et e et e e e e et e e e e e e e e e nrees 260



Introduction

Introduction

International norms classify a country as “poowater” if the potential water available
is inferior to 1000m per habitant. In Tunisia, this ratio is 450m3 pabitant. In order

to face this constraint, Tunisian policy makersénadopted a supply-side policy: every
shortage of water is compensated by an increasheotcapacity of mobilizing the
resource (dams, artificial lakes, etc.). After Bangs of independence, more than 90% of
Tunisia’s water resources were mobilized. Howewsr,the policy began facing its
limits, policy makers started to recommend bettemagement of the demand side.
Since 80% of the water resources are consumedebggdhicultural sector, one of the
main reforms concerned irrigation systems. The @&roentralized management system
was reformed into a decentralized system wheredesrwere asked to self-organize
(Bchir and Bachta, 2007). Existing irrigation systecan be partitioned into one or
several self-governing sectors. It is the statd thefines the membership of self-
governing irrigation system i.e. associations afjators. This reform, carried out in a
top down manner, obliged farmers to adhere to fise@ations created to manage the
irrigation systems. Associations have to enablaribstenance and the management of
the infrastructure of the irrigation system. By 2007, 67% of the &g irrigation
systems were transformed into self-governing systdaowever, several field studfes
pointed out that farmer’s involvement was poor anyassociations.

In this research we investigate whether a voluntgrgroach in the creation of self-
governing irrigation systems affects a farmer's pmative behaviour. When
membership to an association is imposed (e.g. dgtdte), the context is one where the
state implements the provision of a collective ganda decentralized manner. In
contrast when farmers have the choice to adherengby to an association, the
collective good that is provided has the statua ofub good. If voluntary adhesion is
not feasible, the collective good has the status pfiblic good. Hereafter, we focus on

the provision of club goods. Our research is dididego two areas of interest. First, we

! Code des eaux Art. 154

2 (Bchir and Bachta, 2006; Chraga and Chemak, 2Bayisse, 1999; Treyer, 2002)
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Introduction

examine the voluntarism of adhesion. An agent wédmdzks to join a club, expects a net
benefit as a member, through his consumption oftcthle good. Therefore, depending
on his expectations he voluntarily decides whethrenot to become a member of the
club. Secondly, we are interested in the issuerdaga the level of contribution. Field

observations show that a critical level characesimany club goods. Below this
critical level, the club fails to exist, (e.g. a mmum number of members for the
creation of an association, or a minimum contrimuteffort) while contributions in

excess of this critical level, improve the club dofbetter quality, larger amount of

goods and/or services).

In contrast to pure public goods, some club goodsabso characterized by congestion.
This is due to partial rivalry in the consumptidngomods and services provided by the
club (e.g. crowding in a swimming pool, traffic tfe highway). In addition to the

congestion issue, club goods are also charactebyean exclusion mechanism that
monitors the utilization of the club (fine exclusigs. coarse exclusion) (Cornes and
Sandler, 1996). In this research, we do not addiresgonsumption issue of the club
and the instruments that regulates the club. Idstea focus on the provision side of

club goods.

In this research we rely strongly on the experimentethodology, which was chosen
for its relevance for our investigation. Voluntapdhesion to an association is
commonly observed in many fields (e.g. sport clah,association). However, in the
specific case of the irrigation systems of Kairqualhthe associations are being created
in a Top down strategy. There are no other exam@esompare to. Field and lab
experiments offer cheap alternatives to small-spaliicy implementation. They also
allow the experimenter to test different scenaregardless of whether the examined
case occurs in the real word (Barr, 2003). Besidles, voluntary adhesion to an
association is a complex decision. Several factars affect a farmer’s choice (e.qg.
technical choices, political choices). The proagfgsroducing data in the lab permits to
examine specifically the cooperative behaviourhi@ provision of the collective good
ceteris paribusrelationships and hypotheses can be separatdédign rather than by
statistical methods. (Cardenas and Carpenter, 20GQB)hermore, the examination of
the voluntary adhesion in our case is a hypothesitaation. Farmers are already in
associations. Such investigation is therefore esqos$o the hypothetical bias

(Carpenter, 2002), according to which that indialdu respond differently to
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Introduction

hypothetical and real situations. The experimem¢ghnique, in contrast to survey
methods, allows for direct observation of particis preferences or revealed
preferences. Finally, many countries are commitiedthe decentralization of the
management of their irrigation system. The expeniaetechnique allows to share the
results of such investigation thanks todtsnparabilityandreplicability characteristics

(Camerer and Fehr, 2001). The highly controlled mam protocols can be compared
across nations. It therefore permits to create msewsus about the fact and its
interpretation. Moreover, it permits to isolate thiects of cultural variables giving

more robustness to the findings.

In this research we started from a field observatiexamined it theoretically and
experimentally in the lab, and finally, went back the field. This approach is the
specificity of this thesis. The remainder of thedis is organized into four chapters,
which report three experiments in the lab, andiorike field.

Chapter 2 starts by addressing the question ofheheboperative behaviour is affected
by voluntarism in the provision of a collective gboThis is accomplished by

comparing the provision of a public good and thevion of a club good, both of

them with a provision point. The chapter first @@s a model of the provision of a
club good. Next, we describe our experimental desiggo treatments are compared,
both of which are tested at three different thréshevels (low, medium and high). Our

results reveal that voluntary adhesion increasespgcontributions, provision success
and welfare. Furthermore, voluntary adhesion irsgedhe number of contributors, and
moderates “cheap riding”. These findings are steong the low threshold than in the
medium threshold. No difference is observed betwthenbaseline and the voluntary
adhesion treatments for the high threshold. Thelteare explained by the reduction of
strategic uncertainty induced by voluntary adhesisrtompared to a pure public good.
Voluntary adhesion, through the achievement ofaation of the Nash equilibrium,

facilitates coordination among players. In a folloyw experiment, we show that this

hypothesis cannot be rejected.
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Chapter three describes an experiment where weaadefund mechanism to the
voluntary adhesion game, which eliminates the wmkension by providing full

insurance to the players. Using the experimentaigdefound in chapter two, we
capture the combined effect of voluntary adhesiod dskiness of the contribution

decision. By removing the risky component with tiee of a Money Back Guarantee
mechanism (MBG), we are able to observe the efééctoluntary adhesion alone.
Chapter three is organized as the previous onst, ke introduce the model then we
describe the design and finally we present theltesiwo comparisons are conducted
in this chapter: One, we compare a step level gaitteMBG to a step level game with
MBG and voluntary adhesion; and two, we comparevtientary adhesion mechanism
(without MBG) to the MBG mechanism (without voluntadhesion). Our experiment
reveals that voluntary adhesion no longer increasé&her group contributions, nor
success of provision or welfare in comparison tstep level with MBG. The main

effect shows a significantly lower variance of gvocontributions for the high and
medium threshold levels. In addition, the number cohtributors is larger under

voluntary adhesion and cheap riding is lower fer lthw threshold level.

In chapter four, we address the provision of clalods with respect to the subject’s
origin. Many experiments found that demographicialdes affect the outcome in
various experimental settings, for instance germ®l culture. For this particular
research interest, we simply wanted to know whetferesults obtained with a French
student-subjects sample extends to a Tunisian stis@enple. The finality was to gain
some control before moving to the field. The expemt involves a comparison
between public and club goods with Tunisian stusleahd differences of the
cooperative behaviour between Tunisian and Freriadests in the provision of
collective goods. The experiment reveals that tha&nnfindings are unchanged:
voluntary adhesion increases significantly grouptbutions, provision of success,
welfare and the number of contributors. There avedver some subtle differences
when comparing the two samples: in the French sanwaluntary adhesion does not
lower the variance compared to the baseline, amtktis no significant decrease of
cheap riding in the voluntary adhesion treatmehis Tifference might be due to the

significant increase of the number of contributolserved in the baseline treatment
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with Tunisian subject. We conclude that the pransof club good is not dramatically
affected by the origin of the subjects.

Chapter five provides a test of the external vglidif the findings obtained in the
laboratory. This was achieved by moving to a fiekgheriment, related to the particular
context of the Tunisian irrigation management syst&wo important factors might
affect the behavior of subjects who are exposedhw field context. First, the
decentralization policy deals with a non-standandlpand second, the decentralized
irrigated systems involve farmers communities wh® @sed to interact, in contrast to
isolated individuals randomly selected from a lasyebject-pool of students. The
chapter begins by explaining the selection of fasn€he second section describes how
we managed to guarantee the internal validity efekperiment to the conditions of the
field. The last section discusses the result. Thiiferent samples participated to our
experiment depending on their pre-existing inteoact Two samples from irrigated
system and oneontrol sample of independent farmers. Farmers were chagtn
respect to the performance of the irrigation systdihe performance is defined
according to the Institutional Analysis DevelopméD) of Ostrom et al. (2004)
(Tang, 1992). Data was collected through self-atstreted surveys and expert
opinion. The field experiment reveals that farmexaibit a high level of sustainable
cooperation over time. This is in line with otheeld experiments with farmers
(Cardenas and Carpenter, 2008). However, noneeotiéfmographic variables had a
significant impact on contributions, except the iafale “farm ownership” which
increases cooperation. Voluntary adhesion is mdfecteve with farmers from low
performing irrigation systems, followed by indepent farmers and finally by high
performing irrigation systems. Voluntary adhesionreases group contributions and —
weakly- the success of provision only in the lowfgening irrigation system. It raises
the number of contributors within the three sampdésfarmers. The field data is

comparable to the lab data mainly for the low peniag irrigation system

-12 -



Chapter 2 Provision of club goods without refund

Chapter 2: Provision of club

goods without refund

1 Introduction

The issue of public goods provision has receivedsicterable attention by
experimentalists. Most research was concerned tiviltase of pure public goods even
though this is not the most relevant case in practRecently, a growing literature has
started to investigate impure public goods by tgkinto account the possibility of
exclusion. Different exclusion mechanisms have begamined so far. They are
implemented in three ways: (i) a voting procedufgary and Chun-Lei, 2006;
Margreiter, 2004), (ii) an institutional rule, suah an endogenous threshold (Koobier
al., 2005), granting power to a leader (Levati et a007), a serial cost share
mechanism (Gailmard and Palfrey, 2005), or exclgdire lowest contributors (Croson
et al, 2006), or (iii) a selection rule implemented by texperimenter himself, to sort
out types of contributors (Gunnthorsdottral, 2000).

In this research, we investigate another possitolitexclusion by means of club goods.
Club goods (also called toll goods) are voluntargugs of individuals who derive
mutual benefit from sharing at least one of thdofeing: production costs, the
members’ characteristics or a good characterizedxojudable benefits. (Cornes and
Sandler, 1996). Among these features, voluntarisman essential condition. “First,

privately owned and operated clubs must be volyntarembers choose to belong
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Chapter 2 Provision of club goods without refund

because they anticipate a net benefit.” (Sandldr Bschirhart, 1997). With the club
goods, the Marginal Rate of Substitution betweenhvate and the collective good
(MRS) cannot be negative because of the right ef ¢bstless exit. The club is
rejectable. An individual who does not obtain a maisitive benefit from his

contribution can choose not to partake (Ng, 19@8).the contrary, in a public good
setting, an individual cannot exclude himself frdme consumption of the public good.
He undergoes the public good. (e.g.: a pacifist thas&consume” the defense policy

entirely).

Voluntary adhesion to a club good can be framed pablic good with an individual
option to exit. A seminal experimérvased on such a mechanism was run by Swope
(2002). He explored voluntary adhesion with a Vtduy Contribution Mechanism
(VCM) in a linear public good game. A minimum inalual amount of contribution
was required for an individual to benefit from #lab good. By introducing voluntary
adhesion in a linear public good, the n-playergre’s dilemma game is transformed
into an n-player coordination game -a linear pulgand with minimum individual
contribution-. Therefore, a subject’s task in tlasddine treatment (standard VCM) was
different from his task in the test treatment (vaary adhesion). As a result, the
observed differences in the distribution of conitibns can be attributed both to task
differences and to exclusion per se. Furthermoveyp® (2002) mixes two forms of
contributions: a fee and free amounts. Thereftwe gesign fails to isolate the voluntary
adhesion effecfThe aim of our research is to examine voluntaryeadin in relation to
the size property of club goods. In order to prevideir activity, many clubs require a
minimum number of members (e.g. an associatiomh$uinimum size is critical for a
club’s existence, and for maintaining a criticaldeof activity within an existing club.
In both cases, either the club or its activity keedown below this size. However,
above the critical size, clubs can improve theivises or their capacity (an association

offers wider services, a swimming pool open longer)

The provision of such club goods can be framed atep level mechanism whereby

group contributions are required to meet a thrashobrder to provide the club. Below

% Orbell and Dawes (1986) conducted an experimeifit thie option to adhere or not to prisoner dilemma

game. They did not focus on the provision issue.
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Chapter 2 Provision of club goods without refund

the threshold, the club good fails to exist. Selvexperiments relied on the step level
mechanism to study fundraising and charitable givii€roson and Marks, 2001; List
and Rondeau, 2003; Marks and Croson, 1998; Ronetealj 2005; Roseet al, 2002)

In our experiment, this step-level mechanism wéllibterpreted as the minimum size of
the club. In addition, we do allow for rebates beydhe target (Marks and Croson,
1998) but, rather we assume linear provision ofdlb good above the threshold. The
existence of a minimum size raises the questionvizdt happens when the group
contribution does not meet the threshold. Fundrgigixperiments allowed for refund,
providing thereby incentives for subjects to insedheir contribution. This is not
relevant in our case. In reality, an individual wanrecover — or with difficulty —the
time or money spent when the club fails to exigy.(an investor looses his investment
when the firm gets bankrupt). Therefore contribogiare lost when the club fails to

exist.

Finally, in addition to capture the size featurechib goods, the step-level component,
permits the investigation of voluntary adhesion himt two coordination games.
Therefore, it rules out the heterogeneous settihgSwope’s (2002) experiment.
Besides, we suppressed the fee in our experiméstelore, we focus on a single form
of contribution to the club good. Three levels bé tthreshold are compared in our
experiment: low, medium and high. While the lowethold requires only one player
for providing the club, two are required in the nuea case, and three are required in
the high threshold case.

Our experimental findings show that voluntary adbesraises significantly group
contributions, the success rate of provision amdgitoups’ welfare (except for the high
threshold). Voluntary adhesion also increases tmaber of contributors, moderates

cheap riding and sustains longer group contribstmrer time.

The following section of this paper presents a rhade/oluntary adhesion to a club
good and the theoretical predictions. Section 3emts the experimental design and
section 4 provides a discussion about our conjestuSection 5 presents the results of
the experiment. Section 6 discusses a possibleaeaipbn for our findings. The last

section is a conclusion.

2 Theory
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Chapter 2 Provision of club goods without refund

Let G be the amount of club good providegdagenti’s private good consumption, and

w; his endowment. We assume that agenutility is linear. Let us notg; = w; - %
agenti’s contribution to the club good (witkv; > 0). Thus, %(J_>o,gg>o and
I |
gj}g :O,gjd, =0. Agenti faces an exclusion mechanism, If he contributes to the
I |

provision of the club good, i.eg > 0, 4 = 1l,and 4 = 0 otherwise When agent

becomes a member of the club his utilityiéq, G), whileU(w;, 0) applies if he stays

outside the club. Obviously, agdrthooses to become a membddfk, G) > U(w, 0).

The existence of the club good is bound to a tlueshevel of provisionT:

G=0if Zgi <T and G:Zn:gi otherwise.T is common knowledge. If the threshold
i=1 i=1

IS not met, contributions are lost, i.e. there asMoney Back Guarantee mechanism.

Finally, beyond the threshold, the club good isvted linearly. It is the improvement

of the club. Agent faces a social dilemma towards this improvemerg; marginal

return of the club goof is inferior to the marginal return of the privafeoda ; butng

is larger tharw;, wheren is the number of contributors (O<N). In our experimental

setting, we consider the symmetric case, wherea , andw;, = w for all i.

Uz'(gz':G} = H(W - g;']' + -;I-;JBG if F>=7T
U;‘(g;', G:' = D—'(W . g;—) else
withd, = 1 ifg; = 0
ot gy

a0, a<nf

The contribution game admits multiple Nash equiipbut only two Nash equilibria in

aggregate contributionss = T and G = 0. In the case wher& = T all vectors of
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contributions for whichz g =T with gi<fT andg; > 0 are possibleequilibria. In the

i=1
symmetric case, the equilibrium whe®e= T Pareto-dominates the equilibrium where
G = 0. Agenti choosegy; as a best reply to the expected amount contribioyecther
players,g.i. The multiple non pareto-ranked Nash equilibriiediwith respect to the
cost-sharing rule in providing the step-level gobud.contrast to the standard linear
public good game, the step level good involves dioation issue and cheap riding as
opposed to free riding. However, the Pareto dorash&guilibrium does not involve a

coordination issue. It is a best reply for playgry choosey; = O if he expects that.= 0.
U= -a+f ifY g =Tandg >0 (1)

The group optimum is achieved whenever all plagerdribute their endowment to the
club good sincen § > a. A player has no incentive to contribute more thiaa Nash
equilibrium because: > f: the marginal return of one unit from the privageod is
superior to the marginal return of one unit frone tiub good (Equation 1). Since
agents who do not contribute to the club good actuded, contributing O no longer
constitutes the free riding strategy. Instead,dager contributes the minimum unit in
order to become a member of the club. Such behaawesponds to “free riding” in
the context of the provision of a club good: cdnite, but the least possible amount, in
order to benefit from the club. In our experimesupjects allocate integer amounts.

Therefore, the minimum contribution level is 1 tnke
3 Experimental design

The baseline treatment is a linear public good gaitiea threshold. Each subjadias
an initial endowment ofv = 20 tokens that he can allocate (in integer amounts)
between a private account and a collective accolingé private account yields a

marginal returro. = 1 per token invested. The collective account pravidemarginal

“ Depending on the choice of parameters. Secti¢Bxperimental desigrjetails the Nash equilibria of

each level of threshold.

217 -



Chapter 2 Provision of club goods without refund

returnf = 0.5 per token invested if the targ€tis met. If the target level is not met,

subject’s contributions are lost. If the group cidmitions are above the threshold, each
contributor enjoys the total amount of the club d@oovided. We compare three levels
of threshold: Low threshold (15 tokens), mediumesimold (30 tokens) and high

threshold (60 tokens). In the first case, a sisglgect can provide the club good, in the
second one at least two subjects are requiredachréne threshold and in the high
threshold three members of the group are requoeckdch the 60 tokens. Note that,
since we are considering a step level continuopstyided above the threshold and
that subjects homogenously value the provisiorhefdlub good, the step return does
not vary between the thresholds (Croson and M&®880). As a consequence, we are
comparing the different thresholds within a homamen return setting. Table 1

summarizes parameters of the experiment.

We compare the baseline treatment to the volurddhesion treatment. Treatments
allowing for voluntary adhesion follow the same ddase design with a minor change:
subjects are excluded from the benefit of the gabd if they fail to contribute. Since
we expect that voluntary adhesion can affect thellef contribution, careful attention
was given to the instructions in order to prevemy design effect on contributions.
Instructions were written in a neutral way, avoglimords like “investment” or

“contributions”. Instead we chose words like “putiudget” and “account”.

The experiment was run at the University of Monipel, with a large subject pool of
volunteers from various disciplines: economics, ,laart, psychology, literature,
medicine, engineering, and sport. Care was takemsare that no subject participated
in more than one session. 352 students particigatedr experiment. The experiment
was programmed and conducted with the softwareee-TFischbacher, 200 pon
attending the experimental lab, the 16 participarfteeach session were randomly
assigned to groups of 4 players in a partner degigrublic reading of the instructions
followed a private one in order to make the ruléshe game common knowledge.
Subjects had to make tow decisions: how many tokemsvest in their private account
and how many tokens to invest in the collectivecaot. The history of the past
interactions was available for each subject at @amg during the experiment. The
constituent game was repeated 25 periods. Accuatllpbint earnings over the 25
periods were converted into Euros at the end oe#periment at a publicly announced

rate.
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Table 1

Experimental parameter

Required  Number Step
Treatment Threshold _ MBG ©
contributors @ of groups retyrn ®
Low 15 1 6 2 No
Baseline |Medium 30 2 5 2 No
High 60 3 4 2 No
Low 15 1 8 2 No
Voluntary
Medium 30 2 6 2 No
adhesion
High 60 3 4 2 No

n
(a) Number of contributors required to reach tireshold ; (b) Benefit /cost :'_IB_T ; () Money Back

Guarantee

For the high threshold, all contribution vectorattheach exactly the threshold are Nash
equilibria. A player invests collectively whenever predicts that the other members of
his group will contribute at least 40 tokens. (15, 15, 15) is therefore a symmetrical
equilibrium @i = T/n) around which a group of non-communicating peaplght be
expected to coalesce. The contribution vector @, 20, 19) constitutes a Nash
equilibrium that maximizes player’s 1 Nash benefitsjields 49 points. Player 2 and
player 3 earn the minimum Nash benefits when a ghdwd is provided, 30 points. The
contribution vector (0, 20, 20, 20) is the equinaleector maximizing Nash earning for
player 1 in the public good case (50 points).

In the medium threshold, all contribution vectorgualing the threshold do not
constitute Nash equilibria. A player does not itve®re than 15 tokens in order to
provide the threshold. For example, (16, 14, Qs ®ot a Nash equilibrium since player
1 -who contributed 16 tokens - is better off ifdeviates. Contributing 15 tokens yields
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the minimum Nash earning for a playei2.5 points- when the step-level good is
provided-. The maximum player earning from a Naghiléorium is obtained whenever

other members in the group contribute collecti@dytokens and a player contributes 1
token: 34 points (for the baseline treatment, whigs group contribute 30 tokens
collectively and a player 0 token, 35 points). Byemetrical strategy is to invest 7.5

token$ in the collective account.

Again, for the low threshold, all contribution vert equalling 15 tokens do not
constitute Nash equilibria. A player contributestiie collective account when other
members of the group invest at least 8 tokens.mimémum Nash earning for a player
is obtained when he contributes 7 tokens to thiecote account. It yields 20.5 points
— when the step level good is provided -. The maxmiNash earning is obtained when
other members of the group invest 14 tokens (18rtsKor the baseline) and the player
contributes 1 token (0 token for the baseline)idlds 26.5 points in the voluntary

adhesion treatment and 27.5 points in the basgkaément.
4 Conjectures

For the baseline and the voluntary adhesion traatntiee Nash prediction for selfish
players is that the group contribution is eitheuaqo the threshold level or to zero
contributions. Since zero contribution is Paretandwmted by the threshold Nash
equilibria, we expect that subjects will coordinate the threshold in both treatments.
Moreover, since the threshold is common knowledye symmetrical equilibrium
constitutes a focal point (Schelling, 1980). Ouwstfconjecture is thus:

Conjecture 1 Groups coordinate on the symmetric Pareto domirdash

equilibrium in the baseline and in the voluntaryhadion treatments.

® For a contribution vector of (15, 15, 0, 0) playeis indifferent between the earnings of the atile

account or investing 15 tokens in the private antdBoth strategies entail the same earning.

® In our experiment, subjects can invest only inteégken. As a result, the symmetrical strategy,(7.5,
7.5, 7.5) was not feasible in the medium thresh®lte same situation is observed for the low thriesho
(3.75, 3.75, 3.75, 3.75) but not for the high thad (15, 15, 15, 15).

-20 -



Chapter 2 Provision of club goods without refund

Increasing the threshold affects the risk assatiatgh strategies consistent with the
Pareto dominant equilibrium. Since larger contiidmg are required to reach the
threshold, higher potential losses are involvedabee of the no refund rule. Thus, with
a higher threshold, subjects might become morectahi to contribute. This is known
as theassurance problem hypotheglsaac et al., 1989). However, a higher threshold
yields also larger benefits. In our setting the amlvof provision is correlated to the
threshold level: 7.5 points in the low threshol8,dbints for the medium and 30 points
for the high threshold. The subject contributesertaut earns more from the collective
good. Hence, the threshold is likely to lead togdar contributions by subjects.
Summarizing, there are two opposite effects whem ttireshold is increased: the
assurance problem becomes more dramatic, leaditgyver contributions, the reward

of the club becomes larger leading to higher cbatrons.

Earlier experiments provide mixed evidence aboutseh effects. Rapoport and
Suleiman (1993) showed that the threshold has fectedn contributions when random
endowments are assigned to subjects. Cadsby andheglay1999) found that
contributions decline with the threshold level wahconstant reward and no rebates
setting. The main finding however, is a tendency &ontributions to increase
(decrease) with the threshold at low (high) thrédHevels (Bougherarat al, 2007;
Daweset al, 1986; Isaaet al, 1989; Suleiman and Rapoport, 1992). These fireding
are consistent with the fact that the assurancél@mo effect becomes relatively
stronger for high threshold levels while the “eamieffect” is relatively stronger for
low threshold levels. Therefore, as the threshaltta@ases, individuals first increase
their contribution up to some level of the threshwalhere they move in the opposite
direction, with a switching point that varies aaiag to the individual’s preferences.

Conjecture 2 Increasing the threshold from the low to the medi
threshold increases group contributions. Increasihg threshold form the

medium to the high level decreases contributions.

Introducing voluntary adhesion excludes contributigectors where players invest 0
tokens. As a consequence, the number of possiligibeoym contribution vectors is
lower in the voluntary adhesion treatment thanha baseline. Actually the set of

equilibria under voluntary adhesion is includedthe larger set of equilibria of the
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baseline treatment. As a result, a subject’'s emtiect about others’ contributions is
affected: less uncertainty is involved and so there fewer possibilities for
coordination failure. The problem faced by our plais close to the tacit coordination
experiment of Van Huyck et al. (1990) but in a eomitof non-Pareto ranked equilibria.

Furthermore, when all subjects of the group detidadhere to the club i.e. 4 tokens
contributed, subjects are guaranteed that at 28a66% of the Nash equilibrium will be
provided in the low threshold, 13.33% in the meditlmeshold and 6.66% in the high
threshold. In contrast, subjects’ expectationshia bbaseline treatment do not involve
such guarantee in reaching the threshold. Thusntaty adhesion reduces the strategic

uncertainty of the coordination task.

Conjecture 3 Voluntary adhesion increases the success of pi@vi

The voluntary adhesion prediction differs from theseline prediction by the exclusion
of the contribution vectors where one or more piay®ntribute O token. Therefore, the
number of players in the voluntary adhesion equiliin is always equal to 4 players. In
the baseline treatment, contribution vectors witar 3 players free rideare possible
Nash equilibria.

Conjecture 4 Voluntary adhesion increases the number of cbotars.

" Contribution vectors for which the group contribuatis equal to the threshold and for which two or
three players free-ride are not necessarily Nasilileda. In the medium threshold, there existsyomhe
equilibrium contribution vector where exactly twdayers free ride (15, 15, 0, 0). The contribution
vectors (16, 14, 0, 0), (17, 13, 0, 0), (18, 1200 (19, 11, 0, 0) and (20, 10, 0, 0) are natildria
because player 1 is always better off if he desi&esimilar arguments holds for the permutatiothese
vectors). The same remark holds for the low troksH15, 0, 0, 0), (14, 1,0, 0), (13,2,0,@2, 3,0
,0),(11,4,0,0), (10,5,0,0), (9,6,®, (8,7, 0, 0) are not Nash equilibrium vestdtor the high
threshold, all vectors for which the agregeate riountion is equal to the threshold are Nash equdib
One player can free ride in the high threshold, isefor the contribution vector (20, 20, 20, O)}an

permutations of it.
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In the next section, we present the results of eyperiment with respect to these

conjectures.

5 Results

We report in Table 2 the general pattern of thelteslt depicts by treatment (baseline
and voluntary adhesion) and for each threshold,(loedium and high) the individual
and the group level of contribution, the succes$s oh provision and the welfare. The
success rate of provision is the percentage ofesscof provision of the step-level
good. It is equal to the number of times group kbations reach at least the threshold
divided by the number of periods. Hereafter, wd wall the success rate of provision
simply “success rate”. The welfare is equal to fimal monetary payment of the

subjects.

The econometric analysis conducted in this sectalow this scheme. First, we
compare the baseline treatment and the voluntahesadn treatment using non-
parametric tests: a two-sided Wilcoxon-Mann-Whitrtegt or a two-sided? test

depending on the variable (qualitative or quantiggt Then, we control for the
differences between the two treatments with a GaSep data regression with random
effects. The dependent variable is defined specificallyefach analysis. When it is a
binary variable, e.g. success of provision, we autogit regression on panel data.
Unless reported otherwise, the regressors are anguneatment taking value 1 for the
voluntary adhesion (O for the baseline) and a tnanéable. They are denot&tbluntary

adhesiorandPeriod.We correct for heteroskedasticity and auto-con@ta¢ach time it

was detectéd. We conclude for a significant statistical effeghen both the non-

8 We check the presence of unobserved individuarbgeneity with a Breusch and Pagan LM test
before each panel data regression. The tests ooiifie significant presence of individual effectsl an

thus the relevance of the data as a panel structure

° Random effects were preferred over fixed effeststio reasons: first, they allow for regressoe to
not vary over time (dummy variable) and second, @ estimator corrects for multiple observations

from a single group of subjects (Greene, 2003)

% For all regressions we check for the existenceb-correlation and heteroskedasticity : If only
heteroskedasticity was detected (White test) weecbrby running FGLS with a variance covariance

matrix of the errors allowing for heteroskedasticlf only intra-individual autocorrelation (Breusand
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parametric tests and the panel data regressiom.dgimally, the rejection threshold of

the null hypothesis is at 5%.

Pagan LM test) or inter-individual autocorrelativas detected (Wooldridge test) or both simultankous
we correct by a GLS random effects regression witBurban-Watson coefficient. Finally, if both
heteroskedasticity and any form of auto-correlatias detected, we correct by running a FGLS with a
modified matrix of covariance of the errors allogifor autocorrelation and heteroskedasticity. Seef

discussion of hetroskedasticity and autocorrelatioter panel data. (Baltagi, 1995)
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Table 2

Descriptive statistics

Average individual

Average group

Success rate of

Welfare ©(sD)

contribution @ (sD) contributions (SD) provision ®
] Voluntary ) Voluntary ) Voluntary ) Voluntary
Baseline ) Baseline ) Baseline ) Baseline )
adhesion adhesion adhesion adhesion
3.95 5.78 15.82 23.14 573.25 617.87
Low (T=15) 41.3% 73.5%
(6.48) (5.68) (19.13) (15.64) (109.13) (101.52)
. 6.44 7.83 25.79 31.35 558.48  626.4
Medium (T=30) 39.7%  67.7%
(6.67) (5.89) (17.88) (14.26) (80.60) (101.09)
, 8.21 7.15 32.87 28.6 606.56  548.47
High (T=60) 39.0%  30.0%
(8.23) (8.22) (29.09) (26.13) (188.86) (180.09

@ The symmetrical equilibrium is 3.75 for the lowetkhold, 7.5 for the medium threshold and 15 tokenthe high threshold

®) Success rate = Number of times groups reach tkehthid / Number of periods

© welfare = Total points accumulated at the endhefexperiment. (1 token in the private accountpoiht ; 1 token in the collective account = 0.5mipi
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Result I Mixed results are observed for the Nash predictin. Neither the
baseline nor the voluntary adhesion are better desbed by the Pareto dominant

equilibrium.

Conjecture 1 states that groups will play the sytniced Pareto dominant Nash equilibrium.
To examine this conjecture, we report in Table & plercentage of Nash equilibria in each
treatment. It is equal to the number of times groaptributions reach exactly the threshold
divided by the number of times group contributio@ach at least the thresholdf(Section 3
Experimental desigffor the vector of contribution constituting a Nastpilibrium) Clearly,
groups coordinate few times on the threshold. Wéppa a two-sided” Student test (T test)
to compare group contributions in each threshottliareach treatment to the threshold level.
If the prediction was verified, we have checkegldyers opted for a symmetrical strategy as
a solution of coordination on the threshdfd The T test shows that in the low threshold,
group contributions in the baseline treatment agaificantly equal to 15 tokens (t=0.52 ;
p=0.59) and subjects coordinate around the symecaétequilibrium (t=0.52 ; p=0.59).
However, for the voluntary adhesion treatment, groantributions are significantly higher
than the Nash equilibrium (t=7.35 ; p<0.01). Fag thedium threshold, group contributions
are significantly lower than the Nash equilibriumthe baseline treatment (t=-2.89; p<0.01)
and are significant equal in the voluntary adhesieatment (t=1.05; p=0.29). Again, subjects
do coordinate around the symmetrical Nash equiiibr{t=1.28; p=0.09). Lastly, in the high
threshold, Nash prediction is not significant fatlpb treatments: the baseline treatment (t=-
9.32; p<0.01) and the voluntary adhesion (t=-12p340.01). Hence, mixed results are found
when we compare group contributions to the Naskligtien. Neither the baseline nor the
voluntary adhesion is better predicted by the Naghlibrium. However, in both treatments
when subjects coordinate on the threshold the synuaksolution is selected. Conjecture 1

is therefore partially confirmed.

1 1f the two-sided T test shows that the group dbations is not equal to the Nash equilibrium, vemduct a

one sided T test to determine if group contribugiansignificantly lower or higher than the Nashigéhrium.

2 We run a two-sided T test to compare individuaittibution to 3.75 tokens in the low threshold, tkens in

the medium and 15 tokens in the high.
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Table 3

Percentage of Nash equilibria per treatment?

' Voluntary
Baseline _
adhesion
Low (T=15) 4.6 % 6.0%
Medium (T=30) 1.9% 4.8%
High (T=60) 4% 9%

@ Percentage of Nash equilibria = Number of Nashlixjia'® / Number of times group contributions reach at

least the threshold

Result 2 Increasing the threshold from the low to the medim threshold
increases significantly group contributions. Howewve contributions remain

significantly unchanged from the medium to the highthreshold.

Conjecture 2 states an increase of contributiom® fthe low to the medium threshold and a
decrease of contributions from the medium to tlgh lthreshold. We first examine the group
contributions. Then, we address the success ofigioov We conduct a Mann-Whitney
Wilcoxon™* test to compare the increase of group contribstivom the low to the medium
threshold and from the medium to the high threshdlé perform these tests separately for
the baseline and for the voluntary adhesion treatniée test shows that there is a significant
increase from the low threshold to the medium tho&sb in the baseline (U=-5.37; p<0.01)
and in the voluntary adhesion treatment (U=-5.40.p1). However, there is no difference
between group contributions of the medium and iga threshold in the baseline (U= -1.40;
p=0.15) or in the voluntary adhesion treatment (1241, p=0.21). We then conduct a panel

data regression with group contributions as theeddent variable. The regressors are a

13 Cf. Experimental design

% Hereafter we will call the Mann-Whitney Wilcoxoest the U test.

- 27 -



Chapter 3 Provision of a club good with a refund mechanism

threshold dummy variable and time. We interpretresults with respect to the low threshold.
The regression is conducted separately for thelibasand for the voluntary adhesion
treatment. We report results in Table 4. It ouslirikat the increase of group contributions
from the low to the medium threshold is significartiereas from the low to the high is not
significant. This finding is observed for the baseland the voluntary adhesion treatment.
Thus, the regression confirms the U test. Mixeddences are therefore observed for
conjecture 2. The increase of contributibnfom the low to the medium threshold is
significant but contributions do not drop from tmedium to high. Contributions in the high

threshold remain equal to contributions of the medthreshold.

!5 \We also examined the variation of the successwiterespect to the threshold level. Results aported in
Appendix 2.1.. In the baseline treatment, themaisignificant difference of the success rate betwhe three
levels of threshold. In the voluntary adhesion tiremt, there is only a significant decrease ofdhecess rate
from the medium to the high threshold. Thus, in parison to group contributions, the success raesdittle

correlated to the threshold level (except for thiimtary adhesion treatment previously pointed.out)
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Table 4

Results from panel data regression explaining groupontributions in the pooled sample (Low + Medium +
High threshold) @

_ Voluntary
Regressors Baseline )
adhesion
Intercept 23.79 (*) 34.96 (*)
(9.24) (23.78)
)
Threshold_me# 13.81 (*) 8.04 (*)
(587 (3.84)
Threshold_high” N B
Period -0.98 (%) -0.90 ()
(-7.54) (-9.46)
Log likelihood -1404 -1466
Number of observation 400 425
Number of groups 16 17
Time periods 25 25

(*): significant at 1% level; (**): significantteb% level; (***): significant at 10% level; -- nosignificant; (a)
T-statistics are in parentheses; (b) The low tholsdummy variable is dropped ; Regressions areected for

heteroskedasticity and autocorrelation.
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Result 3 Voluntary adhesion significantly increases grougontributions, success

of provision and welfare, except for the high threlsold.

Figures 1, 2 and 3 depict the evolution of grouptebutions over time. A visual inspection
shows that voluntary adhesion increases group ibotitns in the low threshold and in the
medium one. There is no clear effect for the higteghold: Average group contributions in
the voluntary adhesion treatment are lower thamaaeegroup contributions in the baseline
treatment during the main part of the game (uh#@l period 17). However, it rises during the
8 last periods and becomes higher than Averagepgrontributions of the baseline treatment.
Hereafter, we first wonder about the statisticghgicance of this graphical interpretation.
Then about its consequences on the related outcatimessuccess of provision and the

welfare.

Figure 1

Median group contributions (T=15)*®

Low threshold
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At least one subject to reach the threshold

' we display the median group contributions instefidhe average group contributions because of tgk h
level of group contributions in the baseline foearoup at the beginning of the experiment thabdisverage

contributions. The figure of average group coniiitns of the low threshold is an Appendix 2.3.
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Figure 2

Average group contributions (T=30)

Medium threshold

60
!

50
!

40

20

Group contributions
30
»

10

T T T T T T
0 5 10 15 20 25
Period

—&—— Baseline —®—— Voluntary adhesion

y=30 : Threshold
At least two subjects to reach the threshold

Figure 3

Average group contributions (T=60)

High threshold

Group contributions
0O 10 20 30 40 50 60 70 80

T T T T T T
0 5 10 15 20 25
Period

—@—— Baseline —®—— Voluntary adhesion

y=60 : Threshold
At least three subjects to reach the threshold
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Starting this analysis with the variable group cdwotions, the U test shows that group
contributions is significantly higher in the volany adhesion treatment for the low threshold
(U=-5.71 ; p<0.01) and for the medium threshold {232 ; p<0.01). In the high threshold,
group contributions do not change between the teatinents (U=1.27; p=0,20). Then, we
run the panel data regression. We explain groupribotions —the dependent variable- by a
dummy treatment ®untary adhesiorand we control for learning by introducing timethwi
the variable periodvoluntary adhesiorand Periodare our regressors. A significant dummy
regressofVoluntary adhesionndicates a significant increase — or decrease thefgroup
contributions. A significant regressBeriod points out if the increase/decrease of the group
contributions is stable or varies over time. Tableeports the results of the regression. It
reveals that group contributions significantly ease in the low and the medium threshold

but are not affected in the high threshold, thusfioming the U test results.
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Table 5

Results from panel data regression explaining groupontributions for each level of threshold @

Regressors T=15 T=30 T=60
Intercept 25.01 (%) 37.52 (%) 36.40 (*)
(18.82) (18.93) (4.19)
Voluntary adhesion 10.20 (*) 6.58 (*) --
(7.55) (3.42)
Period -0.88 (%) -1.00 (¥) -0.97(%)
(-13.34) (-8.34) (-3.55)
Log likelihood -1118 -978 -643
Number of observation 350 275 200
Number of groups 14 11 8
Time periods 25 25 25

(*): significant at 1% level; (**): significantteb% level; (***): significant at 10% level; -- nosignificant (a):

T-statistics are in parenthesdlegressions are corrected for heteroskedasticityaatocorrelation.
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Next, we perform the same analysis with the sucoégwovision. The success is a binary
variable taking value 1 when group contributiorascteat least the threshold and 0 when it is
lower than the threshold. We recall that the sukcate is the percentage of the success of
provision of the step-level good. Table 2 outlitiest the success of provision increases from
the baseline to the voluntary adhesion treatmer@22% in the low threshold and by 28.0%
in the medium threshold. In the high thresholdiatreases by 9.0%. A Chi2 test shows that

voluntary adhesion increases significantly the sssaate for the low thresholgy{=36.86;
p<0.01) and for the medium thresholg*(=22.33; p<0.01). In the high threshold, there is no

significant change between the two treatments %1.79; p=0.18). We then run a logit

regression with random effects. Success, the bimangable, is the dependent variable. The
regressors areoluntary adhesiorandPeriod Table 6 reports the output of the regression. It
indicates that the significant sign obMntary adhesions positive meaning that there is an
increase of the success of provision in the volyraahesion. Table 6 also indicates that the
success of provision declines over time since ihga sf Period is negative. Hence, the

regression confirms the results of the statistiesi.
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Table 6

Results from panel data regression explaining sucss of provision for each level of threshol®

Regressors T=15 T=30 T=60

Intercept 1.34 (***) -- --
(1.74)

Voluntary adhesion 2.36 (*) 1.45 (**) -
(2.36) (2.25)

Period -0.15 (*) -0.07 (*) --
(-6.35) (-3.66)

Log likelihood -153.27 -164.78 --

Number of observation 350 275 200

Number of groups 14 11 8

Time periods 25 25 25

(*): significant at 1% level; (**): significantteb% level; (***): significant at 10% level; -- nosignificant; (a):

T-statistics are in parentheses ; Regressionsoareated for heteroskedasticity and autocorrelation
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In the baseline treatment when the step level puiptiod is reached, it benefits all the
subjects. In the voluntary adhesion treatment,endbits only the contributors. Does this
exclusion of the benefactors have an effect onaxe® To test this proposition, we have
considered final monetary payment as an indicatadhe welfare difference. With a U test,
we compare earnings of the subjects in the basalimk voluntary adhesion treatment. It
shows that the increase of the welfare in the walynadhesion treatment compared to the
baseline is statistically significant for the loW=-3.30 ; p=0,00) and the medium threshold
(U=-2.30 ; p=0.02). However, welfare in the highrehold is significantly higher in the
baseline than in the voluntary adhesion threshdkR(72; p<0.01). Results of the regression
explaining welfare — the dependent variable - it same previous regressors are reported
in Table 5.Voluntary adhesiois significant and positive indicating an increasavelfare in
the regression of the low and the medium threshiohis finding confirms the statistical U-
test and are consistent with the previous increftbe group contributions and the success
rate. The panel regression reveals also that thiareedecreases for the high threshold. The

statistical U test result is thus confirmed.

Thus, voluntary adhesion increases group contobsti success of provision and welfare
when the threshold is low or medium. Conjecturs therefore confirmed for these two levels
of threshold. However, for the high threshold les@hjecture 3 is not confirmed. See section

6 for a discussion of these findings.
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Table 7

Results from panel data regression explaining welfa for each level of threshold®

Regressors T=15 T=30 T=60
Intercept 96.54 (¥) 95.54 (*) 78.48 (%)
(30.38) (28.67) (-2.75)
Voluntary adhesion 12.49 (*) 9.36 (*) -11,03(*)
(5.07) (4.19) (2.17)
Period -0.83 (*) -0.95 (¥) 0,60(**)
(-8.90) (-4.56) (16.65)
Log likelihood -1286 -1193 -969
Number of observation 350 275 200
Number of groups 14 11 8
Time periods 25 25 25

(*): significant at 1% level; (**) : significardit 5% level; (***): significant at 10% level; -- mosignificant ; (a)
T-statistics are in parentheses ; Regressionsoareated for heteroskedasticity and autocorrelation
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Result 4 Voluntary adhesion increases the number of conthutors and decreases
cheap riding, except for the high threshold.

Hereafter we aim to examine Conjecture 4. Figuidegicts the number of contributor per
group for each period for the low threshdldClearly, a visual inspection indicates more
contributors per group in the voluntary adhesi@atiment than in the baseline.yAtest to
comparison shows a significant increase in the (giw= 153.31; p<0.01) and the medium
threshold 4* = 67.28; p<0.01). However, the test reveals noifsigmt difference in the high
threshold ¢* = 6.26; p=0.18). We run a regression explainingrteber of contributors per
group in each period. The regressors\é&okintary adhesiomndPeriod Table 8 reports the
results of the regressioWoluntary adhesions significant and positive in the low and the
medium threshold. Voluntary adhesion increasesMoydiayers the number of contributors in
the low threshold and by one player in the medibraghold. This increase is not significant
for the high threshold. The statistical tests dmast confirmed by the regression. Our

conjecture 3 is confirmed for the low and the medihreshold but not for the high threshold.

Figure 4

Percentage of contributors per group (T=15)

Low threhsold

100%

80% -
60% -
40%
20% |_L

» L L (m

0 1 2 3 4

‘ O Baseline m Voluntary adhesion ‘

7 See Appendix 2.9. and 2.10. for the medium thrielsaind 11 and 12 the high thresholds.
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Table 8

Results from panel data regressions explaining thaumber of contributors per group for each level of
threshold @

Regressors T=15 T=30 T=60
Intercept 2.03 (¥ 2.88 (%) 3.61
(8.93) (10.84) (7.26)
Voluntary adhesion 2.00 (*) 1.06 (*) --
(8.93) (3.77)
Period -0.02 (*) 0.02 (¥) -0.12 (*)
(-4.56) (2.72) (-5.00)
Log likelihood -217.71 -369.99 -175.43
Number of observation 350 275 200
Number of groups 14 11 8
Time periods 25 25 25

(*): significant at 1% level; (**): significantteb% level; (***): significant at 10% level; -- nosignificant; (a) :

T-statistics are in parentheses ; Regressionsoareated for heteroskedasticity and autocorrelation

Is this increase of the number of contributorscisompanied by a decrease of cheap riffihg
To answer this question we first compare the imtliad contribution in the baseline and the
voluntary adhesion treatment. Then, we comparectigtripositive contributed amounts
between the two treatments; that is we drop froendbservations free riders in the baseline

and subjects who excluded themselves in the valpahesion treatment.

The U test shows that subjects contribute sigmtigamore in the voluntary adhesion

treatment than in the baseline treatment when dengositive amounts. We observe this

'8 See appendix 2.13. for the quantiles of indivicaaitributions.
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increase for the low (U=-12.63 ; p<0.01) and thedimm@ threshold (U=-5.23 ; p<0.01) but
not for the high threshold where there is no sigaift difference (U=0.95 ; p=0.33). When
we consider strictly positive amounts, we find timalividuals contribute significantly more in
the baseline than in the voluntary adhesion treatn{eow U =5.13 ; p<0.01) and medium
U=4.88 ; p<0.01) In the baseline treatment, a f@megous individuals provide the public
good whereas in the voluntary adhesion treatménbhalsubjects provides the club good but
with less effort. We report in Table 10 the reswaitshe regressioff. We explain individual
contribution by the regressorgoluntary adhesionand Period. Table 9 indicates that
voluntary adhesion decreases individual contribubg 1.30 tokens in the low threshold, and
1.69 tokens in the medium threshold. It does neetamn effect in the high threshold as the U-
test already indicated. This result suggests tmatiricrease of the number of contributors is
accompanied by a decrease of individual contrimgticGubjects seem to coordinate better in

the voluntary adhesion treatment.

' The number of the remaining observations is regbat the bottom of the table.
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Table 9

Results from panel data regression explaining indidual contribution for each level of threshold®

T=15 T=30 T=60
Regressors o o . o o
Contribution Cheap* Contribution Cheap™ Contribution Cheap™
Intercept 4.56 (*) 8.91 (%) 9.09(%) 10.58(*) 14.22(*) 14.57(*)

(18.92) (21.00) (17.83) (36.35) (13.79) (86.76)

Voluntary 2.89(*) -1.30(9) 184" -1.69(*) -3.63(")  -1.36(*

adhesion (14.06) (-3.18) (3.99) (-6.59) (-3.82) (-6.00)

Period -0.17 (*) -0.15 (*) -0.21(*) -0.04 (*) -0.45(*) 0.04(*)
(-12.82) (-8.79) (-7.41) (-2.13) (-7.60) (3.04)

Log -4029 -2949 -3199 -2368 -2293 -1202

likelihood

Number of 1400 989 1100 799 800 433

observation

Number of 56 53 44 44 32 29

subjects

Time periods 25 25 25 25 25 25

(*): significant at 1% level; (**): significantte&b% level; (***): significant at 10% level; -- nosignificant;(a) :
T-statistics are in parentheses; (I8trictly positive contributions (Free riders aadto-excluded subjects are

dropped in each period) ; Regressions are corrdatdtbteroskedasticity and autocorrelation.
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Result 5 Voluntary adhesion decreases weakly the varianceof group

contributions.

Do voluntary adhesion affects the variance of groomptributions? LeG;; denotes the group
contributions. It depends on the grgub..,J and on the peridd,...,T. Equation 2 represents

the total variance of group contributions.

2
0% = > (G TP “

i | ] J £

Equation 2 can be broken down as follow:

GEG =3 ! TI (G — G.)2 = JE‘il(G.t =G )44 Tﬂr Tr (G — E.rjz)

e . | J—J‘_]_ J—Jf_]_ el Fom]

The total variance of group contributions is congubsy intertemporal variance and
intratemporal variané® The first term of the equation 3 represents fateporalvariance. It

is the variance of group contributions between quiwi It yields 25 observations per
treatment. The second one stands for intratempaaénce. It is the variance of group
contributions for each period and for each grotigields 150 observations per treatment (for

a treatment with 6 groups).

To compare the intertemporal variance between #meellme and the voluntary adhesion
treatment, we run a U test. It shows that voluntatigesion does not affect the intertemporel
variance of group contributions for the low (U=8.9p=0.32) and the medium threshold
(U=-0.99 ; p=0.31). However, it decreases interterap variance of the high threshold

(U=2.94; p<0.01). We do not have sufficient obstores to run a panel data regression in
order to confirm this analysis (only 25 observatiponn the second case, - intratemporal

group contributions variance — the U test shows the significant only for the medium

%0 Total variance can also be break down to intragnaariance and intergroup variance. See Sevedi@2jZor

further discussion.
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threshold (U=3.72; p<0.01). For the low (U= 1.540d2) and the high threshold (U=0.06;
p=0.94) intratemporal variance does not vary. Thes,run a panel data regression with a
dependent variable equal to the squared differbet@een the group contributions for each
period and the total average group contributibriEhe regressors akpluntary adhesiomnd
Period. Table 10 reports the resultgoluntary adhesions negative and significant for the
medium threshold and not significant for the lovd @he high threshold. Thus, the regression
confirms the results of the statistical test. Oe thhole, voluntary adhesion affects the
variance of group contributions only for the mediamd the high threshold: it decreases the
intertemporal variance of the high threshold angl ititratemporal variance of the medium

threshold. But it does not decrease the total maeiaf group contributions in any threhsold.

T
2261
21 Total average group contributions=—==——; t stands for the number of periods t=1,...,T afar the

J

number of groups per treatment j=1,...,J.
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Table 10

Results from panel data regression explaining thentratemporal variance of group contributions for each

level of threshold®

Regressors T=15 T=30 T=60

Intercept 325.12 (¥) 142.89 (*) --
(7.18) (3.25)

Voluntary adhesion - -101.65(*) --

(-2.64)

Period -10.09 () 6.24 () 19.23
(-4.59) (2.68) (2.33)

Log likelihood -2143 -1817 -1376

Number of observation 350 275 200

Number of groups 14 11 8

Time periods 25 25 25

(*): significant at 1% level; (**): significantteb% level; (***): significant at 10% level; -- nosignificant; (a):

T-statistics are in parentheses ; Regressionsoareated for heteroskedasticity and autocorrelation
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Result 6 Voluntary adhesion raises the asymptotic group adributions in the low

and the medium threshold.

We aim to examine the convergence of group corttdhs. Do group contributions in the
baseline treatment converge to the same level ofipgrcontributions in the voluntary
adhesion treatment ? Do group contributions corevemghe Nash equilibrium ? We carry out
the following regression (Equation 4). It is inggirfrom Camera et al. (2003). We explain
group contributionsG;; (the dependent variable) by an inverse functiortioe 1/t (the
regressor) whergstands for groups of playetsfor time u; for the group effect ang for the

error term.

G =G.*Gg*u+e&, *)

wherej=1,2,..,J and=1,2,..,25

As t becomes largel/t gets negligible. Thus, the interce@y represents the asymptotic
group contributions. At the opposi8» + Gg represents the group contributions at the initial
period. We report in Table 11 the results of thgression. Clearly, all the intercepts are
different indicating a different level of asymptotgroup contributions between the public
good and the club good. Table 11 also points duglaer intercept for the voluntary adhesion
treatment in the low (+6.84 tokens) and the medimrashold (+8.15 tokens) but a lower one
for the high threshold (-2.08 tokens). Finally, thegression indicates that none of the
treatments converge toward the Nash equilibriumepixdor the medium threshold in the

voluntary adhesion treatment.

We further our analysis by examining more spediffceonvergence toward the threshold.
We conducted a similar analysis to that of Marksl &@roson (1998). We calculate the
squared distance of the threshold of each grougdoh period. It is our dependant variable.
We explain this difference by a non-linear functiohtime Period + Period_squaredA
negative significant coefficient of the regresBariod means the existence of a convergence

to the threshold while a significant positive sigeans the existence of a divergence from the
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threshold. In addition, a significant coefficientf d?eriod_squared means that the
convergence/divergence is non linear. Table 12irmdlthe result of the regression per
treatmentPeriodis significant for all the voluntary adhesion treants. It is negative for the
low and the medium threshold - indicating a coneagg to the Nash equilbrium - and
positive for the high threshold —indicating a diyemce-.Period_squaras positive meaning
that the convergence slows over time. The divergaadinear sincd’eriod_squards not
significant. For the baseline treatment, all thgressorsPeriod are not significant. Group

contributions do not significantly converge to theeshold?

2 We run the same convergence analysis toward O Rtreto dominated Nash equilibrium) for the high
threshold. We find that in both treatments, congaog toward 0 is significant for the high threshdltis is
consistent with the divergence from the threshalithied out in Table 11.
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Table 11

Results from panel data regression explaining asynptic group contributions for each treatment @

T=15 T=30 T=60
Regressors Baseline Voluntary Baseline Voluntary Baseline Voluntary
adhesion adhesion adhesion
Intercept 12.80(*) 19.64 (*) 22.00(*) 30.15(*) 29.64(*) 27.56 (*)
(2.30) (17.05) (7.45) (21.39) (2.63) (2,79)
Period_inverse 15.49(**) 15,11 (*) 13.01(**) 23.09 (¥ 12.87(***)
(2.64) (4.18) (2.07) (3.89) (1,74)
Log
6.5%° -662 -564 -491 6.2%% 4.1%
likelihood
Number of
) 150 200 150 125 100 100
observation
Number of groups 6 8 6 5 4 4
Time periods 25 25 25 25 25 25

(*): significant at 1% level ; (**) : significanat 5% level ; (***) : significant at 10% level; ron significant ;
(a) : T-statistics are in parentheses (Gjt :Goo'l‘GOke')"'ul'"'gjt wherej=1,2,..,J and t=1,2,..,25 ; (c) R2

overall GLS regressions; Regressions are corrdoteteteroskedasticity and autocorrelation.
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Table 12

Results from panel data regression explaining thrémld convergence for each treatmerif’

T=15 T=30 T=60
Regressors Baseline Voluntary Baseline Voluntary Baseline Voluntary
adhesion adhesion adhesion
Intercept 580.13 (*) 234.73(***) 281.37(*) 709.14(**)
(5.08) (1.95) (2.97) (2.07)
Period -59.52 (*) -46.49 (*) 282.19(**)
(-3.12) (-2.86) (2.10)
Period square 1.67 (**) 1.62 (**) 2.19 (%) -7.95(***)
(2.40) (2,11) (3.68) (-1.68)
Log
-- -1349 -1024 -713 -1487 -764
likelihood
Number of
) 150 200 150 125 100 100
observation
Number of
6 8 6 5 4 4
groups
Time periods 25 25 25 25 25 25

(*): significant at 1% level; (**): significarat 5% level; (***): significant at 10% level; -- mosignificant; (a):

T-statistics are in parentheses ; Regressionsoareated for heteroskedasticity and autocorrelation
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6 Discussion

We aim in this section to support that the reductd the strategic uncertainty by voluntary
adhesion is the origin of the higher effective tesswbserved in the voluntary adhesion

treatment.

Our experiment reveals that voluntary adhesion awgs success of provision, group
contributions and welfare in the low and the medithmeshold. However, in the high
threshold, there is no difference between the besand the voluntary adhesion treatment.
Conjecture 3 states that when all subjects of tloeig decide to adhere to the club i.e. 4
tokens contributed, subjects are guaranteed thatst 26.66% of the Nash equilibrium will
be provided in the low threshold, 13.33% in the medthreshold and 6.66% in the high
threshold. As a consequence, it is in the lowasstiold that the voluntary adhesion reduces
the maximum strategic uncertainty. This is consisteith our findings: The most effective
results are observed first with the low threshdhén with the medium threshold and finally
with the high threshold.

To support our hypothesis we ran another experimiere we stressed the reduction of the
strategic uncertainty: we imposed a minimum couatidn level (10 tokens) to benefit of the
club good in the high threshold setting (Recallthie high threshold the baseline and the
voluntary adhesion get the same results). Now,estbjneed to add “only” 5 tokens to reach
the symmetrical equilibrium whereas they previouslgeded 14 tokens. The same
experimental design is replicated. Figure 5 deqlotsaverage group contributions over time.
Clearly, a visual inspection shows that voluntatiiesion with a minimum level of 10 tokens
increases the level of group contributions. We qrenf the same panel data regression as
previously to examine group contributions, sucaasprovision and welfare. The output is
reported in the Table 13Voluntary adhesionis positive and significant confirming
statistically the visual inspection of the figur€he voluntary adhesion treatment does
increase the group contributions, the success o¥igion in the high threshold. Hence,
manipulating the minimum contribution parameternpiés us to vary the strategic level of
uncertainty of the game and to support our hypahes
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Figure 5

Average group contributions (T=60)

High threshold
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Group contributions
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|
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—#—— Voluntary adhesion (1 token min)
—&—— Voluntary adhesion (10 tokens min)

y=60 : Threshold
Minium of three subjects to reach the threshold
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Table 13

Results from panel data regressions explaining grgucontributions, success of provision and welfareof

the high threshold (with minimum contribution) @

Regressors Group Success of Welfare
contributions provision ®

Intercept 35.42 (%) - 22.05 (%)
(9.22) (33.29)

Voluntary adhesioff’ 35.21 (*) 2.06 (¥) 10.73 (*)
(9.22) (6.06) (16.57)

Period -0.49 (*) - --
(-3.50)

Log likelihood -652 -111 - 2965

Number of observation 200 200 200

Number of groups 8 8 8

Time periods 25 25 25

(*): Significant at 1% level; (**): significantteb% level; (***): significant at 10% level; -- nosignificant; (a):
T-statistics are in parentheses (b): Logit regossi(c) dummy variable taking value 1 for the wvahry

adhesion treatment. ; Regressions are correctdtbferoskedasticity and autocorrelation.
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Conclusion

Club goods are characterized by voluntarism. Anviddal has the option to exclude himself
from the provision of the club. Club goods are alkaracterized by their size. It fails to exist
when there are not enough members or contributiang, above this critical size, the club
can improve its services or capacity. In this wavk, investigate voluntary adhesion through
the size issue by introducing a step-level meclhan®ur setting permits us to examine
voluntary adhesion within two coordination gamese Wompare three levels of threshold,

each time with and without voluntary adhesion.

Our experiment reveals that voluntary adhesionifsogmtly increases group contributions,
success of provision and welfare (except for thgh lthreshold). Besides, our findings are
consistent with the theoretical prediction; volugtadhesion does increase the number of
contributors. The use of step-level goods raisesatifditional issue of “cheap riding.”i.e-

the implicit cost-sharing rule in reaching the pston point-. Our experiment shows that
voluntary adhesion reduces cheap riding; whilehe baseline treatment a few generous
subjects contribute the bulk of the group contiiimg, in the voluntary adhesion treatment
the effort to provide the threshold is more fauigtributed among the subjects. Finally, the
experiment reveals that group contributions sudtanger in time in the voluntary adhesion
treatment than in the baseline treatment. In pdeic group contributions in the voluntary
adhesion treatment of the medium threshold convergiee Nash equilibrium.

A possible explanation to our result is the deaeafsthe strategic uncertainty by voluntary
adhesion. Voluntary adhesion guarantees the achivie of a percentage of the Nash
equilibrium when members decide to adhere to thk.cThis percentage is maximal when the
threshold is low (26.66% of the provision of thesNaquilibrium). The most effective results
are observed for this setting. Imposing a minimexrel of contribution to stress the reduction
of the strategic uncertainty (66.66% of the prawisof the Nash equilibrium) confirms our

hypothesis. It raises the success rate of provisidhe high threshold from 30.0% to 83.0%.

Voluntary adhesion is an incentive to decreasedledination failure.
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Appendix 2.1.: Variation of the success rate with respect to théhreshold
level

We examine the variation of the success rate vefipect to the level of the threshold. We

conduct the same analysis than for the group dmritans but with ay?test and a logit

regression — the success of provision is a binarialble-. They? test shows that the success
rate does not vary in the baseline treatment. Huoeedise in the success rate from 41.3% (the

low threshold) to 39.7% (medium threshold) is nigngicant. (y*=0.07; p=0,77) and also
from 39.7% to 39.0% (high threshold) is not sigfit (y*=0,01 ; p=0,90 ). For the

voluntary adhesion treatment, the decrease of ibeess rate from the low (73.5%) to the

medium threshold (67.7%) is not significant®(=1.24; p=0.26). However, the decrease from

the medium (67.7%) to the high threshold (30.0%3igificant (y>=31.55; p<0.01). The

results of the regression are reported in the Taklew. The decrease of the success of
provision from the low to the medium threshold @ significant in both treatments. The
decrease of the success of provision from the togthe medium is not significant in the
baseline but it is significant in the voluntary adion treatment. The regression confirms the
statistical results test. In the baseline treatnleatsuccess rate does not vary with respect to

the threshold. In the voluntary adhesion treatmedies vary only for the high threshold.
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Results from panel data regression explaining sucsg of provision for the pooled sample (Low + Medium

+ High threshold) ©

Baseline Voluntary
Regressors .
adhesion
Intercept - 3.13 (%)
(4.30)
Threshold_mé8 - B
iy f9)
Threshold_high N 3.56()
(-3.17)
Period -0.08 (%) -0.90 (*)
(-4.79) (-5.21)
Log likelihood -211 -1466
Number of observation 400 425
Number of groups 16 17
Time periods 25 25

(*): significant at 1% level; (**): significantteb% level; (***): significant at 10% level; -- nosignificant; (a)
T-statistics are in parentheses. (b) The low tholesHummy variable is dropped ; Regressions areected for

heteroskedasticity and autocorrelation.
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Appendix 2.2.: Group contributions (T=15)
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Appendix 2.4.: Group contributions (T=30)

Medium threshold
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Appendix 2.5: Median group contributions (T=30)
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Appendix 2.6.: Group contributions (T=60)

High threshold

Baseline Voluntary adhesion
o | o |
<) <)
o | o
~ ~
o | o A
© © y
2
831 B
5
2
£9- -
o
Qo
>
° 81 8
(G}
o | o
« «
o | o
- -
o o
T T T T T T T T T T T T
0 5 10 15 20 25 0 5 10 15 20 25
Period Period
—e—— prov_gr_60 —e@—— prov_gr_61 —&—— prov_gr_64 —@—— prov_gr_65
—e&—— prov_gr_62 ——e—— prov_gr_63 —e—— prov_gr_66 ——e—— prov_gr_67
y=60 : Threshold y=60 : Threshold
At least three subjects to reach the threshold At least three subjects to reach the threshold

Appendix 2.7: Median group contributions (T=60)
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Appendix 2.8: Number of contributors per group over time (T=15
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Appendix 2.9.:Number of contributors per group over time (T=30)

Medium threshold
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Appendix 2.10: Percentage of contributors per group (T=30)
Medium threhsold
100%
80% -
60% -
40% -
20% -
0% I_L |_L ’_L
0 1 2 3 4

‘I:I Baseline m Voluntary adhesion ‘

-64 -




Chapter 3 Provision of a club good with a refund mechanism

Appendix 2.11: Number of contributors per group over time (T=60)
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Appendix 2.14: The instructions (Voluntary adhesion treatment, Medium

INSTRUCTIONS

Bienvenue

L’expérience a laquelle vous allez particigst destinée a I'étude des décisions. Vous
allez étre confrontés a une décision de répartidi@netons entre deux comptes : un compte
individuel et un compte collectif. Les instructiorsont simples. Si vous les suivez
scrupuleusement et que vous prenez de bonnesatécide placement, vous pourrez gagner
une somme d’argent non négligeable. Toutes vosegsoseront traitées de fagcon anonyme et
seront recueillies au travers d'un réseau inforguati Vous indiquerez vos choix a
I'ordinateur devant lequel vous étes assis et €@lubous communiquera vos gains réalisés au

fur et a mesure du déroulement de I'expérience.

La somme totale d’argent gagnée pendant I'éxpée vous sera versée, en liquide, a la fin

de celle-ci.

CADRE GENERAL DE L’EXPERIENCE

16 personnes participent a cette expérievicas étes membre d’'un groupe constitué de
4 personnes choisies au hasard parmi les 16 persasnprésentes dans la salle. La
composition de votre groupe restera la méme tout along de I'expérience.Vous ne
pouvez pas connaitre l'identité des personnesfaigartie de votre groupe parmi celles

présentes dans la salle.

Les gains que vous réaliserez dépendrontf@idades décisions que vous prendrez et des
décisions prises par les 3 autres membres qui ceenpaotre groupe. Chaque décision de
placement que vous prendrez se traduira par uneagajpoints plus ou moins important. Ce
gain en points sera converti, a la fin de I'expéres en Euros. La procédure de conversion

des points en euros est détaillée a la fin desuictsdns.
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La suite des instructions va vous permettrea®prendre de quelle maniére vos gains

sont calculés.

LES TYPES DE PLACEMENT

L’expérience comporte5 périodes Au début de chaque période, chaque membre de votr
groupe est doté d’'un budget de 20 jetons. A chamuede vous, ainsi que les 3 autres
membres de votre groupe, serez amenés a répamté bodget entre 2 types de comptes

possibles: votre compte individuel et votre conyuiiectif.

1. Régles du compte individuei

Chaque jeton que vous placez dans votre compligiduel vous rapporte 1 point. De
méme, si un membre de votre groupe place un jetors don compte individuel, il lui

rapportera 1 point.

Les gains des autres membres du groupe nepasrdffectés par le nombre de jetons que
vous décidez de placer dans votre compte individDelméme votre gain n’est pas affecté
par le nombre de jetons placés par les autres nesnthr groupe dans leur propre compte

individuel. lllustrons cela au moyen de 3 exemples:

1- Quelles que soient les décisions de placemenadies membres du groupe, si vous

placez 5 jetons dans votre compte individuel, vomen résultant de cette décision

sera de 5 points. Les gains des autres membresodpagne seront pas affectés par

votre décision

2- Supposons que l'un des membres du groupe déedplacer 10 jetons dans son
compte individuel, quelle que soit votre décisi@aplacement, son gain résultant de

cette décisiorsera de 10 points; votre gain ne sera pas affiectéette décision

3- Votre budget = 20 jetons
Votre placement individuel = 6 jetons

Votre compte individuel vous rapporte X@& = 6 points
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Au gain de votre placement individuel s’ajoldgagain résultant du placement collectif. La
maniere dont est déterminé le gain du placemeriedtifl fait I'objet de la suite des

instructions.

2- Regles du compte collectif :

Il existe un seul compte collectif pour touigl®upe. Le gain que vous réalisez dépend
du nombre total de jetons que vous et les autreshres du groupe placent dans ce compte.
Plus le groupe place de jetons dans le comptecatidllplus les gains réalisés par chacun
seront importantsQf. page annexe : Tableau des gains). En effet, chatpre placé dans le
compte collectif rapporte 0,5 points a chaque mendorgroupe.

Cependant, vous toucherez un gain du compte dbllsictet seulement si les deux

conditions suivantes sont satisfaites :

i. Vous devez avoir effectué un placement collgoti$itif. Si votre placement collectif
est nul (O jeton) votre gain du compte collectifasaul (0 point) quel que soit le
placement collectif des autres membres de votnapgro

ii. Le placement collectif total du groupe doiteéésupérieur ou égal a 30 jetons. Si le
placement collectif des 4 joueurs du groupe edtriefir a 30 jetons, le compte

collectif rapporte a chaque joueur 0 point.

Par conséquent, pour que le compte collectif rappaes gains il faut étre au moins deux a y
placer des jetons (votre budget est de 20 jetoB8)<Si vous étes le seul a placer dans le
compte collectif, vous ne pouvez pas réaliser un gace méme lorsque vous placiez dans le

compte collectif la totalité de votre budget.

lllustrons les regles du placement collectif au erogle trois exemples:

Exemple 1 : Calcul de vos gains lorsque le seuB@gtons est atteint

Votre budget étant de 20 jetons, vous décidez deepll2 jetons dans votre compte
individuel et 8 jetons dans le compte collectifpfosons que les trois autres joueurs de votre

groupe choisissent de placer en totalité 25 jetlams le compte collectif.

Votre compte individuel vous rapporte =112 = 12 points
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Le compte collectif vous rapporte = 0&(8+25) = 16,5 points

De méme, le gain du compte collectif pour les maslate votre groupe ayant placé plus

que O jeton est égal a 16,5 points.

Votre gain total de la période =12 + 16,5 = 2&)ts.

Exemple 2 : Calcul de vos gains lorsque le seuB@gtons n’est pas atteint

Votre budget étant de 20 jetons, vous décidez deepl10 jetons dans votre compte
individuel et 10 jetons dans votre compte colle@dfipposons que les trois autres joueurs de

votre groupe choisissent de placer en totalitédhgdans le compte collectif.
Votre compte individuel vous rapporte = ¥01 = 10 points
Le compte collectif vous rapporte = ®6(8+10) = 0 point car le placement collectif

total, 18 jetons, est inférieur a 30 (vos 10 jetplus les 8 jetons des trois autres joueurs).

De méme, le gain du compte collectif pour les maslate votre groupe ayant placé plus

que 0O jeton est égal a 0 point.

Votre gain total de la période = 10 points.

Exemple 3 : Calcul de vos gains lorsque le seuB@@tons est atteint et vous avez placé

0 jeton dans le compte collectif :

Votre budget étant de 20 jetons, vous décidez deepl20 jetons dans votre compte
individuel et O jeton dans votre compte collecBipposons que les trois autres joueurs de

votre groupe choisissent de placer en totalitéeBhg dans le compte collectif.

Votre compte individuel vous rapporte X 20 = 20 points

Le compte collectif vous rapporte = 0 point

Le gain pour chacun des autres membres de votiggrayant placé dans le compte

collectif est égal & : 0% (0 + 30) = 15 points
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Votre gain total de la période = 20 + 0 = 20 paints

En résumé, a chaque période, chaque membre degroupe (vous inclus) dispose de

deux sources de gain: le gain du compte indivieué gain du compte collectif.

LE DEROULEMENT DE L'EXPRIENCE

A chaque période, vous devrez prendre deuisidés de placements ; plus précisément
vous devrez répartir entierement votre budget dgehs entre votre compte individuel et
votre compte collectif. Vous étes libre quant aaixtle cette répartition et vous pouvez, par
exemple, décider de placer la totalité des 20 gettams votre compte individuel ou vice-versa

(placer 'ensemble des 20 jetons dans le compteati).

L’ordinateur, a chaque période, vous demand&naliquer le nombre de jetons que vous
souhaitiez placer dans chacun des comptes. Vowez @dacer a chaque période la totalité de
votre budget. En d’autres termes, la somme dergqitacés dans le compte individuel et les
jetons placés dans le compte collectif doit étraleéé@ votre budget. Notez, que vous n'avez
pas la possibilité de reporter une partie ou lalitétde votre budget d’'une période a 'autre.

Tous les membres de votre groupe (vous y cginprendront leur décision de placement
simultanément. Dés que tous les membres de vowapgr auront pris leur décision,
I'ordinateur calculera votre gain pour la périogeceurs. L’ordinateur vous communiquera le
nombre de points que vous avez obtenus pour chadesirdeux placements a la période en
cours.ll vous communiquera également le placement collettotal de votre groupe et ce
que vous ayez placé dans le compte collectif ou pddn historique de vos décisions
apparaitra sur votre écran a la fin de chaque geriba période suivante pourra alors
démarrer. A chaque nouvelle période vous connaitogz gain cumulé sur I'ensemble des

périodes précédentes.
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Lorsque la 28ne période sera achevée, I'ordinateur vous communéglee montant total de
VOS gains en points réalisés au cours des 25 mé&ride facteur de conversion est de 0.40
Euro pour 20 points.

Exemple :

Si votre gain cumulé a la fin de I'expérience esB860 points, votre paiement sera de 16 € en
liquide.

Taux de conversion : 20 points = 0.40 Euro
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Questionnaire

Encerclez la bonne réponse.

1 - Vous étes dans un groupe de :

* 2 joueurs + vous * 4 joueurs + vous * 3 joueurs + vous

2- L'expérience

* Dure 25 périodes * Dure 15 périodes

3 - Est-ce que le gain issu de votre compte prigpahd des autres joueurs ?

* Ouli, il dépend * Non il ne dépend pas

4 — Si votre placement collectif est nul, pouvezrsdénéficier des gains du compte collectif
?

* Qui, je peux * Non, je ne peux pas

5- Si le placement collectif total de votre groupst €gal a 20 jetons, pouvez-vous bénéficer

des gains du compte collectif si vous avez plaggt@ns dans le compte collectif ?

* Oui, je bénéficie * Non, je ne bénéficie pas

6- Supposons que vous avez placé 4 jetons dan®\ampte collectif. Supposons que le
placement collectif total de votre groupe s’élev@% jetons. Calculez votre gain totdk la
période.

35 points - 19 points — 33,5 points
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7- Vous décidez de placer tout votre budget dansolmpte collectif. Le placement collectif
total de votre groupe s’éléve a 29 jetons. Calcuwletre gain_totalde la période.

20 points — 0 points — 14.5 points

8- Vous décidez de ne pas placer de jetons dam®tepte collectif. Le placement collectif
total de votre groupe s’éléve a 30 jetons. Calcuwletre gain_totalde la période.

35 points — 20 points — 30 points
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Poste N°......

Fiche de renseignement

* Date de naissance : 19...

* Sexe : Masculin / féminin

* Etat civil : célibataire / marié

* Année d’'étude : Bac + ....

* Formation : Economie et Gestion / autre (eloldgie, agronomie, etc) .

* Vous avez déja participé a une expérience enauaexperimentale : oui / non
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Feuille de commentaires

Veuillez préciser vos remarques sur le déroulerdentexpérience ainsi que la stratégie que

VOus avez suivi(e).
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Chapter 3. Provision of club goods

with a refund mechanism

1 Introduction

Club goods are characterized by voluntary adhesdgents have the possibility to decide
whether to adhere or not to the club. Field obderma also show that many club goods
require a minimum level of contribution in orderle provided (e.g. an association). Above
this threshold the club is provided, whereas below critical size it fails to exist. This step
level component allows exploring the size featurelabs. It also allows in contrast to Swope
(2002) the investigation of voluntary adhesion omwogeneous treatments raising the same

coordination issue.

Nonetheless, the step-level design is characterm®ednultiple Nash equilibria (a Pareto
dominant equilibrium, the threshold, and a Paraimidated one with zero contributions).
Players have to find out how to coordinate on tireghold even if they risk the loss of their
contributions. As a result, when one player anét@p that his group will not reach the
required level of contributions, he is better offt wontributing. The higher the threshold the
greater is the risk of loss and therefore the dmndo the Pareto dominated equilibrium. This
issue was first raised by Isaatal. (1989) and identified as the assurance problertuaily,

the experimental design used to study voluntaryesidim in the experiment of Chapter 2

combines two different tasks for a subject: firsthe required contribution to reach the
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threshold level and secondly, dealing with the emsste problem. Earlier findings showed
that ruling out the assurance problem by refundiogtributions when the threshold is not
met dramatically changes subject’s cooperative Wieba (Bagnoli and McKee, 1991;
Cadsby and Maynes, 1999; Isaztcal, 1989) It significantly increases contributionslahe
success of provision. Additionally, theoretical retsj also showed that refunding
contributions permits an efficient provision of tlséep level public goods (Bagnoli and
Lipman, 1989).

In this chapter, we introduce a Money Back Guaemechanism (MBG) in order to isolate
the voluntary adhesion effect from the assuranfeeiefAdding MBG changes the theoretical
prediction of the step-level game. The agent ifonger better off when he deviates when the
threshold is not met. Aggregate contributions betbe threshold become Nash equilibria.
Our tested treatment combines MBG and voluntaresidin. Adding voluntary adhesion to a
step-level public good game excludes free ridemmfwectors of equilibria. The whole group
(4 players) always compose the vectors of coniobstof Pareto dominant Nash equilibria
(there is no equilibrium where one or more playgosnot adhere). As a consequence the
combination of MBG and voluntary adhesion providesery high level of assurance for
players: first, there is no loss in contributingdasecond all players make a strictly positive

contribution at equilibrium.

Our experimental results reveal that adding volynglhesion to a MBG mechanism does
not affect group contributions, success of provisemd welfare. However, it decreases the
variance of group contributions especially when timeshold is high. Also, the voluntary

adhesion treatment increases the number of cotdrbwas predicted. It decreases cheap

riding in the low threshold.

The rest of the chapter is organized as followstiSe 2 is devoted to the presentation of the
theoretical predictions. We describe the experialedesign in section 3 and discuss the

experimental results in section 4. Section 5 careduthe chapter.
2 Theoretical predictions

We use the same conditions on variables and ommedeas as in the model without MBG.
Let us denotés the amount of the club good providegl,agenti’s contribution to the club
andw; his endowmentw;>0). We assume that agerg utility is linear. Agenti faces an

exclusion mechanisni;: if he contributes to the club goog & 0) thenk = 1, else/; = O.
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The provision of the club good is bounded to aghodd T. Thus, for the club good to be
provided the aggregate contributions must reach tieeshold T, otherwiseG=0.

Contributions are refunded whenever the threskelibt reached: >0 but Zgi< T agent
i=1

i is refunded, leaving him with a constant utiligvél Uj(w;,0). Above the threshold agent
faces a social dilemma: the marginal return of chd goodp is lower than the marginal
return of the private good; butn > a;. (wheren is the number of contributo@®<n<N ).
Finally, we consider only the symmetric case in experiment, i.ew;=w anda = a, JiCIN .

The model can be rewritten as following:

Uz'(gz': G} = H{W - g;']' + ;l-;ﬁG if =T
Uilg, (3 = aw else
with 4, = 1 ifg; = 0
A, =0 ifg, =0

a= i onfi=a

Introducing the MBG mechanism leave the Nash douilm G=T unaffectedwith gi<fT
and gi>0). However aggregate contributions that are below ttireshold become Nash
equilibria. The refunding of contributions drop® timcentive of unilateral deviation. Agents
get the same earning when the threshold is nohesaand when they invest their whole
endowment in their private account. As a resulty@ts in the MBG setting are more likely to
coordinate around the Pareto dominant Nash equitibthan of players the setting without
MBG. Indeed, the best reply to unilateral moveddgeanother -Pareto dominated -Nash
equilibrium. Without the MBG mechanism the bestlygpmps to an equilibrium where each
agent invests nothing (0,0,0,0). This is enforcedthe high threshold treatment because
deviation can lead to important losses. We theeetxpect a higher increase in the rate of
success of provision when MBG is available. Secartteap riding becomes a weakly
dominant strategy. Under no refund cheap ridingds a dominant strategy, because if all
players cheap ride, the threshold cannot be attaioe sure. With refund it is a weakly
dominant strategy to cheap ride, since any tokenributed will be refunded if the target
level is not reached (which leaves private consionpinchanged). Voluntary adhesion with
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MBG has the same consequences as that than witi@@: it eliminates vectors of
contribution including free riding. Only cheap ndi is permitted in the club good. As a
consequence, equilibria are characterized by giereslacontribution by all members of the

group (all players adhere at equilibrium).
3 Experimental design

We use the same design than in the experiment withi®G (25 periods, groups of size 4,
20 tokens of endowment apge0.5). The club good is provided whenever the total amof

group contributions reaches the threshold. The raxeat consists of two treatments: a
baseline treatment and a treatment with voluntalyeaion. In the baseline treatment, all
group members benefit from the collective good vewen it is provided, i.e. even a player
who does not contribute. In the voluntary adhesteatment, only contributors can enjoy the
club good. The only difference in the design is tkénding of contributors when the

aggregate contributions are lower than the thresi{Slee Appendix 3.14 for the instructions).

For both treatments we compare three levels ofstimie: a low threshold (15 tokens), a
medium threshold (30 tokens) and a high threshé@ tokens). With the low threshold a
single subject can proviffethe club good. With the medium threshold at léastindividuals

are required to reach the threshold and with tgh thireshold three members of the group are
required to reach the 60 tokens. In the high thalestevery contributions vectors leading to a
total amount of contributions equal to 60 are Neghilibrium. This is not the case with the
medium and the low threshold: A player does noestvmore than 15 tokens in order to
provide the step-level good in the medium threshamtdl more than 7 tokens when the

threshold is low. Treatments are summarized iretagl

Z But it is not a Nash equilibrium.
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Table 14

Experimental parameter

Treatment Threshold Required (a) ® Number Step(c)
contributors of groups return
Low 15 1 Yes 6 2
Baselne Mediumr 30 2 Yes 6 2
High 60 3 Yes 6 2
Low 15 1 Yes 7 2
Voluntary Mediumr 30 2 Yes 3 2
adhesion High 60 3 Yes - 5

(&) Number of contributors required to reach theghold ; (b) : Money Back Guarantee ; (c) Benfefist =

ZAR
T

4 Results

The presentation of the results is divided in tagdirst we compare the baseline treatment °
a public good with refund) to the voluntary adhastceatment (a club good with refund).
Second, we compare the provision of a public godt vefund to the provision of a club
good without refund. Table 15 shows the generdkpabf the results. It depicts by treatment
— the baseline and the voluntary adhesion treatmantl for each threshold — low medium
and high- the individual and the group level of trinution, the success rate of provision, and
the welfare. The success rate of provision, thezeahlled success rate, is calculated as the
number of times where the club good is providedddi by the total number of periods. The

welfare is measured by the final payment of subject
4.1 Public good with refund vs. club good with refu nd

In this subsection, we aim to compare the basétesment, public good with refund, to the
voluntary adhesion treatment, club good with refumdResult 1 we compare the Nash
prediction between the two treatments. Result 2, we compare the level of group

- 80 -



Chapter 3 Provision of a club good with a refund mechanism

contributions, the success rate and the welfareRdsult 3,we compare variance of group
contributions and finally ilResult 4he number of contributors between the two treatmen
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Table 15

Descriptive statistics

Average individual

Average group

Success rate of

Welfare @ (sSD)

contribution @ (SD) contributions (SD) provision ©
] Voluntary ) Voluntary ) Voluntary ) Voluntary
Baseline ) Baseline ) Baseline ) Baseline )
adhesion adhesion adhesion adhesion
5.94 6.07 23.76 2431 635.12 641.92
Low (T=15) 80.0% 86.2%
(4.78) (4.00) (10.76) (9.73) (65.74) (57.16)
: 8.92 9.08 35.69 37.46 679.08 685.62
Medium (T=30) 69.3% 80.0%
(5.63) (5.37) (13.12) (9.58) (79.87) (68.04)
: 14.80 14.96 58.73 60.47 548.37 743.85
High (T=60) 58.8% 66.8%
(4.56) (4.52) (9.55) (5.21) (180.02) (90.48)

(a) The symmetrical equilibrium is 3.75 for the ltweshold, 7.5 for the medium threshold and 1®nskfor the high threshold

(b) Success rate of provision = Number of times gragpsh the threshold / Number of periods

(c) Welfare = Total points accumulated at the ehith® experiment. (1 token in the private accoudtpoint ; 1 token in the collective account = pdint)
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Our statistical analysis follow this scheme: Weatficompare the baseline and the voluntary
adhesion treatment by non-parametric test: a Winedann-Whitne§” two-sided test or %2
two-sided test depending on the variable (qualatir quantitative). Then, we control for the
differences between the two treatments with a Gh8ep dat® regression with random
effect$®. The dependent variable is specified each timeeh is a binary variable, e.g.
success of provision, we run a logit regressiorpanel data. Unless reported otherwise, the
regressors are a dummy treatment taking value lthervoluntary adhesion - 0 for the
baseline - and a time variable. They are denvi@dntary adhesiorandPeriod. We correct
for heteroskedasticity and auto-correlation eachetit was detectéd We conclude for
significant statistically effects when both the rmarametric tests and the panel data

regression agree. Finally, the rejection threslblithe null hypothesis is at 5%.

Result I When the threshold is high, group contributions @& equal to the Nash
prediction and players coordinate around the symmeical equilibrium. When the
threshold is medium or low, group contributions aresignificantly higher than the

Nash prediction.

Hereafter, we aim to examine whether the Nash ptiedi describes group contributions

(group contributions equals the threshold, Tabl¢ d®d whether subjects opted for the

4 Throughout the paper, we call the Wilcoxon-Mannity test U test in the rest of the chapter.

% We check the significant presence of individudéets with a Breusch and Pagan LM test before gactel

data regression. The test confirms the signifipaesence of unobserved individual heterogeneity.

%6 Random effects were preferred over fixed effeotstivo reasons: first, they allow for regressorat ttlo not
vary over time (dummy variable) and second, the @kfimator corrects for multiple observations frarsingle

group of subjects (Greene, 2003)

2" For all regressions we check for the existenceaofo-correlation and heteroskedasticity : If only
heteroskedasticity was detected (White test) weecoiby running FGLS with a variance covariancerixatf

the errors allowing for heteroskedasticity. If onhtra-individual autocorrelation was detected (&eh and
Pagan LM test) or inter-individual autocorrelatimmas detected (Wooldridge test) or both simultangpuwee
correct by a GLS random effects regression withugbBn-Watson coefficient. Finally, if both heteredhsticity
and any form of auto-correlation was detected, weect by running a FGLS with a modified matrix of
covariance of the errors allowing for autocorreatiand heteroskedasticity. See for a discussion of

hetroskedasticity and autocorrelation under paatd (Baltagi, 1995).
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symmetrical equilibrium or néf. We run a two-sided T test to perform the analysishows
that the group contributions are significantly regithan the Nash equilibrium for the baseline
and for the voluntary adhesion treatment in the dowd the medium threshold (Low threshold
: baseline (t=9.97 ; p<0.01) ;exclusion (t=12.¢bvalue < 0.01) ; Medium threshold baseline
(t=6.18 ; p<0.01) ; exclusion (t=5,09 ; p<0.01).v@hisly, players do not coordinate on the
symmetrical equilibrium. However, in the high threkl, the Nash prediction is significant
for both treatments: the baseline (t=-1.04 ; p=p&%d the voluntary adhesion. Moreover,
players significantly coordinate around the symiatrequilibrium (t=-1.03 ; p=0.30 for the
baseline and t=-0.20 ; p=0.30 for the voluntaryesiltn treatment).

Table 16

Percentage of Nash equilibria

) Voluntary
Baseline
adhesion
Low
5.3% 6.2%
(T=15)
Medium
5.3% 4.0%
(T=30)
High
15.4% 15.7%
(T=60)

Percentage of Nash equilibria = Number of Nashlidmjis / Number of times group contributions reatHeast
the threshold

Result 2 Voluntary adhesion has no effect on group contbution, success of

provision and welfare.

Appendix 3.2., 3.4., and 3.5. depict the evolutmnthe average group contribution per
treatment and per threshold. The visual inspeceorals no differences between the baseline

8 When group contributions is equal to the Nash lémitim we run a two sided T test to compare indiil

contribution to 3.75 tokens in the low threshold; tbkens in the medium and 15 tokens in the high.
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and the voluntary adhesion treatment. The stadistasts also confirfil the absence of the
significant differences between group contributiansthe baseline and in the voluntary
adhesion treatments, for the three thresholds (low0.74 ; p = 0.45), medium (U=-0.86 ; p
= 0.38) and high (U=-0.56 ; p = 0.57)).

The success rate of provision does also not dsffgrificantly between the baseline treatment

and the voluntary adhesion treatment for the theeels of threshoftf (XZ =2,30; p=0.12,
%% =2.87 :x° =2.87; p=0.09 angt?=0,03 ; p = 0,84 respectively).

Finally, we compare the welfare between the twattnents. The welfare is measured by the
final monetary payment of the subjects. The U teseals no significant change within the
three levels of threshold Low (U=-0,64 ; p=0,54)den (U=0,94 ; p=0,49) High (U=0,97 ;
p=0,50)>*

Result 3: Voluntary adhesion decreases the variance of groupontributions for

the medium and the high threshold.

Figure 6, Appendix 3.1. and Appendix 3.3. depi& #volution of group contributions over
time for the three thresholds. A visual inspectsbrows a decrease in the variance of group

29 This result is also confirmed by a panel datagssjon (Appendix 3.11). We conduct a regressiqiaéxng
group contributions -the dependent variableMoyuntary adhesiomndPeriod -the regressorsAppendix 3.11.
reports the results. It indicates that the increafsgroup contributions is significant in the lomdathe high
threshold at only 10% error level. Therefore, wgeaethe existence of a significant increase of gneup

contributions for each threshold level.

30 This result is also confirmed by a panel data r=giom (Appendix 3.12.). We perform a logit regressivith
the binary variable success of provision as theeddent variable. The regressors "duntary adhesiorand
Period Appendix 3.12. reports the results. The logitresgion indicates that the increase of the sucokss
provision is not significant in the low and the tidpreshold. However, the regression reveals teairicrease of
success is significant for the medium thresholb%t level. Thus, the statistical U test and the asgion

disagree. Therefore, we reject the existence dfi@ease of the success of provision for the medhngshold. .

31 This result is also confirmed by a panel regresgppendix 3.13.)The results of the regression explaining
the welfare — the dependent variable -~\lptuntary adhesiomndPeriod are reported in Appendix 3.13.. They
confirm the U test; Adding voluntary adhesion tanachanism of Money Back Guarantee has no effe¢chen

welfare.
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contributions in the high and the medium threshmitinot in the low threshold. To compare
the variance of group contributions we break dowa global variance into intertemporal

variance and intratemporal variaficéSevestre, 2002) as following:

GEG i Y"r ?J (Gﬂ,— ﬁ..j'z = NZL(G:— ﬁ..jz +T"I Y"r (G — @_:)2 3)

st | | o] i | s o] Jd

whereG; is the total contribution of groygn periodt. A U test reveals that the intertemporal
variance decreases in the high threshold (U=2p4/Q.01) but not in the medium (U=0.63 ; p
= 0.52) or the low threshold (U= - 0.61 ; p=0.5R). examine the intratemporal variance we
first run a U test. It shows that the intratempaaliance of group contributions decrease in
the high threshold (U=3.09 ; p<0.01) the mediuneshold (U=3.12 ; p<0.01) but not in the
low threshold (U=0.64 ; p=0.51). Then we run a paiegta regression. The dependent
variable in the regression is the difference betwdn® group contributions and the average
group contributions for each period. The regresaoed/oluntary adhesiorandPeriod. The
results are reported in Table 17. The coefficiesftd/oluntary adhesiorare negative and
significant in the medium and the high thresholtle Tegression supports the results of the
statistical test. Thus, cumulating the resultshefintertemporal and intratemporal variance of
group contributions reveals that variance decreasasly in the high threshold then in the
medium one. No effects are observed in the lowstiokel.

32 Cf. Chapter 2 section 5.4. for further explanations.
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Table 17

Results from panel data regression explaining thentratemporal variance of group contributions for each

level of threshold®

Regressors T=15 T=30 T=60
Intercept -121,26 (*) -111,80 (*) 103.36 (*)
(5.38) (5.38) (15.24)
Voluntary adhesion - -35.97 (**) -35.39 (*)
(-1.99) (-6.81)
Period -2.32 (%) -2.29 (***) -2.99 (*)
(-2.22) (-1.95) (-7.99)
Log likelihood 2.99% -1369 -1716
Number of observation 325 225 325
Number of groups 13 9 13
Time periods 25 25 25

(*): significant at 1% level ; (**) : significanat 5% level ; (***) : significant at 10% level; fon significant ;
(a) : T-statistics are in parentheses (b) : R2 aler Regressions are corrected for autocorrelatow

heteroskedasticity
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Figure 6

Group contributions (T=60)
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Result 4 Voluntary adhesion increases the number of contbutors whatever the

threshold. It decreases cheap riding only in the {@ threshold.

We aim in this part to compare the number of cbaotors between the baseline and the
voluntary adhesion treatment. Figure 7 depictspdseentage of the number of contributors
per group for the low threshold. Clearly, voluntamghesion increases the number of

contributor&®. We run ix° test to compare the number of contributors for eacbshold. It
confirms the visual inspectidh Next, we perform a panel data regression. Thermisgnt
variable is the number of contributor per groupdach period. The regressors "@untary

% Figures depicting the number of contributors pesug for the medium and the high threshold arehim t
appendix (3.6 — 3.10).

3 Low threshold x° =110.16 : p<0.01), Mediun 7’ =14.33 ; p<0.01) and Higl){2 =16.94 ; p<0.01).
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adhesionand Period The output is reported in Table Noluntary adhesions significant

and positive for three levels of threshold conf'mgﬂthe){2 test. Besides, this increase is
stable over timePeriodis not significant with the low and the medium #ireld. It is weakly
affected by time in the high threshold (the coétint of the regressor is equal to 0.00). Thus,
the results are consistent with the theoreticaliptions in the three thresholds.

Table 18

Results from panel data regression explaining theumber of contributors per group for each level of
threshold @

Regresssors T=15 T=30 T=60
Intercept 3.35 (%) 3.69 (*) 3.95(*)
(74.03) (71,41) (215.43)
Voluntary adhesion 0.64 (%) 0.30 (*) 0.03 (*)
(14.12) (6.47) (3.73)
Period -- -- 0.00
(2.77)
Log likelihood 377 -84 193
Number of observation 325 225 325
Number of groups 13 9 13
Time periods 25 25 25

(*): Significant at 1% level ; (**) : significanat 5% level ; (***) : significant at 10% level; ron significant ;

(a) : T-statistics are in parentheses ; Regressiom corrected for autocorrelation and heterositimits
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Figure 7

Number of contributors per group (T=15)
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Then, we aim to compare cheap riding between tletteatments. A U test shows that the
individual contribution does not change between lthseline and the voluntary adhesion
treatment. When we consider strictly positive contributiome( drop free riders and auto-
excluded subjects) we find the same result fornteelium (U=0.71 ; p=0.47) and the high
threshold (U=0.12 ; p=0.90), except for the lowestrold where cheap riding decreases in the
voluntary adhesion treatment (U=3.80 ; p < 0.0h)e we perform two regressions. The
dependent variable is the individual contribution strictly positive individual contributions.
The regressors aMoluntary adhesiomnd Period for both regressions. Table 19 reports the
results. It shows a significant decrease of thegh&ling in the low threshold confirming the
result of the statistical test. Table 19 points alsb a significant increase of the individual
contribution in the high threshold without a desee@ the cheap riding. Thus it suggests that
individual contribution is higher in the baselimedtment in the high threshold. However, this

result is not robust since the U test reports feidint result. We ruled it out.

% Low threshod ( U=-1.54 ; p=0.12) Medium threshglg-1.12 ; p=0.26) High threshold ( U=-0.45 ;p=0.65

-90 -



Chapter 3 Provision of a club good with a refund mechanism

Table 19

Results from panel data regression explaining indidual contributions ©

T=15 T=30 60
Regressors
(b) (b) (b)
Contrib_ Cheap_ Contrib_ Cheap__ Contrib_ Cheap__
740 (*) 837 (*) 10.53(*) 10,06(*) 14.93 15.09(*)
Intercept
(14.70) (28.20) (64.50) (14.23) (118.50) (26.91)
Voluntary -1.32 0.82
adhesion (-5.02) (4.76)
-0,09(*) -0.11(*) -0.12(% --
Period -- --
(-3.33) (-6.70) (-13.30)
Log
-1147 -3780 - 0.04% -3886 0.09%’
likelihood
Number of
. 1600 1468 900 833 1600 1567
observation
Number of
64 64 36 36 64 64
subjects
Time period 25 25 25 25 25 25

(*): significant at 1% level ; (**) : significardt 5% level ; (***) : significant at 10% level; ron significant

(a) T-statistics are in parentheses ; (b) Strigtigitive contributions (Free riders and auto-eaetlisubjects are

dropped in each period); (c) R2 overall GLS redogss Regressions are corrected for heteroskemitystand

autocorrelation

4.2 Public good with refund vs. club good without r

efund

In this subsection, we aim to compare two incestithe MBG and voluntary adhesion, with

respect to their effects on the provision of aexilve good. More specifically, we compare a

setting with no assurance problem thanks to the MB&hanism to a setting with an
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assurance problem but with a voluntary adhesioantige. TheResult 1shows that there is
no significant difference between the level of graontributions reached by each incentive
in the low and the medium threshold. TIResult 2shows that voluntary adhesion increases

the number of contributors more than the MBG inisent

Result I In the low and the medium threshold, there is naignificant differences
for the group contributions and the success of prasion between the public good
with a refund mechanism and the club good without efund. However, the

welfare is higher in the public good with a refund.

Voluntary adhesion seems to act as a guarantessuriag the contribution of other member
of the group. We aim to compare the results ofptleeision of a public good with refund to a
club good without refund. We report in Table 20 tasults of individual contributions, group
contributions, success of provision and welfare éach threshold. Clearly, in the high
threshold, where the assurance problem is exaeetbdhe MBG incentive gets more
effective results than the voluntary adhesion ah@icreases the success of provision by
28.8% and double (2.05) group contributions in carngon to the voluntary adhesion
incentive. However, for the low and the medium shidd there is no clear difference. We
therefore focus on this case. We perform an argsatgsexamine the statistical significance of
the difference between the MBG and the voluntargeatn in the low and the medium
threshold. We compare group contribution, succesgprovision and welfare in each

treatment.
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Table 20

Descriptive statistics

Average Individual Average group  Successful provision ©
o o b Welfare ™ (SD)
Contribution (%) (sb) contributions (SD) ®)
Baseli .
Baseline Voluntary asel Voluntary Baseline  vojuntary  Baseline  Voluntary
ne
MBG adhesion (d) MBG adhesion (d) MBG adhesion (d) MBG adhesion (d)
L 5.94 5.78 23.76 23.14 635.12 617.85
ow 80.0% 73.5%
(4.78) (5.68) (10.76) (15.64) (65.74) (101.52)
: 8.92 7.83 35.69 31.35 679.08 626.4
Medium 69.3%  67.7%
(5.63) (5.89) (13.12)  (14.26) (79.87) (101.09)
High 14.80 7.15 58.73 28.6 548.37 744.54
19 58.8% 30.0%
(4.56) (8.22) (9.55)  (26.13) (180.02)  (110.08)

(a) The symmetrical equilibrium is 3.75 for the Ittweshold, 7.5 for the medium threshold and 1®&nskfor the high threshold.
(b) Successful provision = Number of times growgech the threshold / Number of periods
(c) Welfare = average number of accumulated pa@intee end of the experiment. (1 token= 1 pointgig account ; 1 token = 0.5 point collective actpu

(d) Without MBG
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A U test shows that group contribution and succggsrovision do not change between the
two treatments in the low and the medium threslfokd1.18 ; p=0.23¥. However, welfare
does increase in the public good with refund casthé low (U=3.66 ; p<0.01) and in the
medium threshold (U=3.92 ; p<0.01). To confirm oest analysis we run a regression for
group contribution, success of provision and weffa— the dependent variables-. The
regressors are a dummy mechanism -taking value théovoluntary adhesion treatment and
0 for the MBG - and time. They are denotkdnmy_mechanisandPeriod The regressions
are performed for the low threshold (Table 21) dhd medium threshold (Table 22).
dummy_mechanisis not significant for the group contribution ari tsuccess of provision
for the low and the medium threshold. On contréng, welfare varies significantly between
the voluntary adhesion and the MBG mechanism. #igsificantly higher within the MBG

treatment confirming thus the result of the U test.

% Group contribution : Low (U=1.6 ; p=0.10) Mediury£1.18 ; p=0.23) ; Success of provision : Low
(2% =2.00 ; p=0.15) Mediur ¥~ =0.07 ; p=0.77)

3" We remind that the welfare is measured by theieguf the subjects at the end of the experiment.
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Table 21

Results from panel data regression explaining theumber of contributors, the success of provision and

welfare in the low threshold®

Regresssors Group Success of Welfare
contribution provision
35.66 (*) 2.78 (*) 28.39(*)
Intercept
(30.44) (7.43) (80.82)
-1.26(*)
Dummy_mechanis - -
(-3.71)
-0.84 (*) 0.09 (*) -0.22(*)
Period
(-16.47) (-4.95) (-10.08)
Log likelihood -1134 -177 -4013
Number of observation 350 350 1400
Number of groups 14 14 58
Time periods 25 25 25

(*): significant at 1% level ; (**) : significanat 5% level ; (***) : significant at 10% level; faon significant ;

(a) : T-statistics are in parentheses ; (b) durtaking value 1 for the voluntary adhesion mecharasmh O for
the MBG mechanism. ; (c) number of subjects ; rBegjons are corrected for autocorrelation and
heteroskedasticity
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Table 22

Results from panel data regression explaining theumber of contributors the success of provision and

welfare in the medium threshold(a)

Regresssors Group Success of Welfare
contribution provision
Intercept 35.91 (%) 3,69 (*) 28.53(*)
(11.29) (71.41) (215.43)
Voluntary adhesion -0.93 (**)
- B (-2.35)
Period -0.06 (*) -0.16 (¥)
- (-3.27) (-6.11)
Log likelihood 0.029%4% -164 -3663
Number of observation 325 250 1100
Number of groups 13 10 4%
Time periods 25 25 25

(*): significant at 1% level ; (**) : significanat 5% level ; (***) : significant at 10% level; fon significant ;
(a) : T-statistics are in parentheses ; (b) durtaking value 1 for the voluntary adhesion mecharasmh O for
the MBG mechanism. ; (c) R2 overall ; (d) numbersobjects ; Regressions are corrected for autdatioe

and heteroskedasticity
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Result 2 In the low and the medium threshold, voluntary adhesion increases the

number of contributors more than the MBG.

Hereafter we aim to compare the capacity of eadentive— MBG and the voluntary
adhesion - to increase the number of contributodsta decrease cheap riding. We perform a

2 .
X test to compare the number of contributors betwtbentwo treatments. It reveals that
voluntary adhesion increases significantly the nemndd contributors in the low X;Z =47.63 ;

p<0.01) and the medium threshol){z‘:18.51 ; p<0.01). Then, we run a panel data
regression explaining the number of contributor geyup in each period — the dependent
variable- by a dummy threshold and time. Table @3orts the output of the regressions.
Dummy_mechanisns positive and significant in the low and the hidineshold. Thus, the

number of contributors is higher in the voluntaghasion treatment.
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Table 23

Results from panel data regression explaining theumber of contributors per group in the low and the

medium threshold @ ®

Regresssors Low Medium
3.68 (*) 3.77 (%)
Intercept
(87.15) (46.13)
0.29 (*) 0.15 (**)
Dummy_mechanisfh
(8.81) (1.94)
-0.04 (¥) -0.00 (**¥)
Period
(-10.12) (-1.70)
Log likelihood -187 -264
Number of observation 350 275
Number of subjects 14 11
Time periods 25 25

(*): significant at 1% level ; (**) : significanat 5% level ; (***) : significant at 10% level; fon significant ;
(a) : T-statistics are in parentheses ; (b) durtaeking value 1 for the voluntary adhesion mecharash O for

the MBG mechanism. ; Regressions are correcteautmrcorrelation and heteroskedasticity

To examine cheap riding we conduct the same asadgsthe 4.1.4. Result : we first compare
individual contributions then we drop the free rgland the subjects who auto-excluded from
the observations. The U test shows that individaaitribution is significantly higher in the
public good with refund than in the club good withoefund in the low (U= 2.08 ; p=0.03)
and the medium threshold (U=2.97 ; p<0.01). A regian explaining the individual
contribution byDummy_mechanism@nd Period reveals a non-significant regressors for both
thresholds. Thus mixed evidences are observedéintrease of the individual contribution
between the voluntary adhesion treatment and th& MBatment. The effect is not strong

enough to be captured by the regression. As a qaesee, we cannot conclude that the
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decrease of strictly positive contributions is dadess cheap riding. It can also be due to a
lower individual contribution. Nonetheless, we éoll the analysis. The U test shows that
strictly positive contributions are higher withinet MBG®. We then run a regression with
strictly positive individual contribution as depemd variable anddummy_mechanisrand
Period as regressor. Table 24 reports the results. Itirosfthe U test: when we drop free
riders and auto-excluded subjects individual cbntions are lower in the voluntary adhesion
treatment. Therefore, this result can suggestxistence of less cheap riding in the voluntary
adhesion treatment. However, as individual contiiioudo not seem to be equal, even if we
can argue that group contribution are significaptiyal and also the success of provision, the
cheap riding cannot be addressed by this analysis.

% Low threshold (U=5.18 ; p<0.01) Medium threshdl&-2.86 ; p<0.01)
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Table 24

Results from panel data regression explaining indidual contribution and cheap riding ©

Regressors Low Medium

Cheap® Cheap®

Contribution Contribution

596 (*) 791(*) 894(*) 10.32(»

Intercept
(15.00) (24.06) (15.00) (25.10)
Dummy_mechanishh - -1.05 (%) - -1.28 (*)
(-3.55) (-3.39)
-0.12 (%) -0.08 (¥)
Period -- --
(-6.74) (-3.62)
Log likelihood 0.0%4% -3236 0.09%" -2694
Number of observation 1400 1232 1100 981
Number of subjects 56 56 44 44
Time period 25 25 25 25

(*): significant at 1% level ; (**) : significardt 5% level ; (***) : significant at 10% level; ron significant

(a) : T-statistics are in parentheses ; (b): Fiders and auto-excluded subjects are droppeddh period ; (c) :
R2 overall ; (c) dummy taking value 1 for the valny adhesion mechanism and O for the MBG mechanism

(d) ; R2 overall ; Regressions are corrected feerdoskedasticity and autocorrelation
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Conclusion

The aim of our experiment is to test the effectaiintary adhesion in the provision of a club
good when avoiding the assurance problem. For pogbose, we allowed for refund of
contributions whenever the provision point was redched. We compare contributions of
three different levels of the threshold (low, mediand high) with and without voluntary

adhesion.

The experiment reveals that voluntary adhesion doescrease group contributions, success
of provision and welfare. However, it decreaseswagance of group contributions in the
medium and mainly in the high threshold. Voluntadhesion also increases the number of
contributors in the low, the medium and the higheshold in comparison the baseline
treatment with MBG. This is consistent with the dhetical predictions. Finally, voluntary

adhesion moderates cheap riding in the low threshol

This experiment offers also the possibility to camgpthe MBG incentive to the voluntary
adhesion one. That is a setting of a step levelhar@sm where the assurance problem has
been ruled out thanks to the MBG to a setting ep devel with an assurance problem
combined to the voluntary adhesion. In the low #imel medium threshold i.e. when the
assurance problem is not highly exacerbated, tpererent reveals similar results between
these two incentives. It shows that they reachstmae level of group contributions and of
success of provision. However, the welfare is highethe case of the public good with

refund whereas the number of contributors is higimeong the voluntary adhesion treatment.
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Appendix 3.1: Group contributions (MBG T=15)
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Appendix 3.2: Average group contributions (MBG T=15)
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Appendix 3.3: Group contributions (MBG T=30)
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Appendix 3.4: Average group contributions (MBG T=30)
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Appendix 3.5./Average group contributions (MBG T=60)

High threshold MBG
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Appendix 3.6: Number of contributors per group over time (MBG T=15)
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Appendix 3.7: Number of contributors per group over time (MBG T=30)

Medium threshold MBG

Baseline Voluntary adhesion
< <
w(") -1 o™
<]
5
o]
IS
o
Ol — AN
©
@
Qo
[S
>
4
— —
O o 4
T T T T T T T T T T T T
0 5 10 15 20 25 0 5 10 15 20 25
Period Period
—&— nbr_gr49 —®— nbr_gr50 —=&—— nbr_gr56
—®— nbr_gr52 —®— nbr_gr53 —&—— nbr_gr57
—®— nbr_gr54 —&— nbr_gr55 —=&—— nbr_gr58

Appendix 3.8: Percentage of contributors per group (MBG T=30)
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Appendix 3.9: Number of contributors per group over time (MBG T=60)
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Appendix 3.11: Results from panel data regression explaining gngp
contributions for each level of threshold®
Regressors T=15 T=30 T=60
Intercept 32,21 (%) 40,39 (*) 59,08 (*)
(37,34) (30,31) (80,53)
Voluntary adhesion 1,80 (***) - 1,04 (***)
(1,77) (1,68)
Period - 0,62 (%) -0,47 (*) -
(-12,80) (-6,07)
Log likelihood -1118 -784 -643
Number of observation 325 225 325
Number of groups 13 9 13
Time periods 25 25 25

(*): significant at 1% level ; (**) : significardt 5% level ; (***) : significant at 10% level; ron significant

(a) : T-statistics are in parentheses ; Regressiom corrected for autocorrelation and heterositmits
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Appendix 3.12: Results from panel data regression explaining sgess of

provision for each level of threshold®

Regressors T=15 T=30 T=60

Intercept 1,42 (*) -- -
(4,42)

Voluntary adhesion -- 1,45 (**) --

(2,25)

Period -0,03 (*) -0,07 (*) 0,16 (***)
(-2,67) (-3,66) (0.32)

Log likelihood -133 -164 -197

Number of observation 325 225 325

Number of groups 13 9 13

Time periods 25 25 25

(*): significant at 1% level ; (**) : significardt 5% level ; (***) : significant at 10% level; ron significant

(a) : T-statistics are in parentheses ; Regressiom corrected for autocorrelation and heterositimits
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Appendix 3.13.: Results from panel data regression explaining welfe for
each level of threshold®

Regressors T=15 T=30 T=60

Intercept 27.78 (*) 116,31 (*) 117,56 (*)
(88,86) (42,65) (20.71)

Voluntary adhesion -0.64 - -
(0.032)

Period -0,61 -0,69 (*) -
(-8,31) (-4,10)

Log likelihood -1143 -978 -1573

Number of observation 1600 225 325

Number of groups 64 9 13

Time periods 25 25 25

(*): significant at 1% level ; (**) : significardt 5% level ; (***) : significant at 10% level; ron significant

(a) : T-statistics are in parentheses ; Regressiom corrected for autocorrelation and heterositmits
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Appendix_3.14: The instructions (Voluntary adhesion treatment, Low
threshold, MBG)

INSTRUCTIONS

Bienvenue

L’expérience a laquelle vous allez particigst destinée a I'étude des décisions. Vous
allez étre confrontés a une décision de répartidi@netons entre deux comptes : un compte
individuel et un compte collectif. Les instructiorsont simples. Si vous les suivez
scrupuleusement et que vous prenez de bonnesatécide placement, vous pourrez gagner
une somme d’argent non négligeable. Toutes vossgsoseront traitées de fagcon anonyme et
seront recueillies au travers d'un réseau inforguati Vous indiquerez vos choix a
I'ordinateur devant lequel vous étes assis et €@lubous communiquera vos gains réalisés au

fur et a mesure du déroulement de I'expérience.

La somme totale d’argent gagnée pendant I'éxpée vous sera versée, en liquide, a la fin

de celle-ci.

CADRE GENERAL DE L’EXPERIENCE

16 personnes participent a cette expérievicas étes membre d’'un groupe constitué de
4 personnes choisies au hasard parmi les 16 persasnprésentes dans la salle. La
composition de votre groupe restera la méme tout along de I'expérience.Vous ne
pouvez pas connaitre l'identité des personnesrigartie de votre groupe parmi celles

présentes dans la salle.

Les gains que vous réaliserez dépendrontf@dales décisions que vous prendrez et des
décisions prises par les 3 autres membres qui ceenpaotre groupe. Chaque décision de

placement que vous prendrez se traduira par uneagajpoints plus ou moins important. Ce
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gain en points sera converti, a la fin de I'expéres en Euros. La procédure de conversion
des points en euros est détaillée a la fin deruictidns.

La suite des instructions va vous permettrea®prendre de quelle maniere vos gains

sont calculés.

LES TYPES DE PLACEMENT

L’expérience comporte5 périodes Au début de chaque période, chaque membre de votr
groupe est doté d'un budget de 20 jetons. A chamu®de vous, ainsi que les 3 autres
membres de votre groupe, serez amenés a répaite bodget entre 2 types de comptes

possibles: votre compte individuel et votre conqutkectif.

1- Régles du compte individuel

Chaque jeton que vous placez dans votre compligiduel vous rapporte 1 point. De
méme, si un membre de votre groupe place un jetors don compte individuel, il lui

rapportera 1 point.

Les gains des autres membres du groupe nepasrdffectés par le nombre de jetons que
vous décidez de placer dans votre compte individdelméme votre gain n’est pas affecté
par le nombre de jetons placés par les autres nesnthr groupe dans leur propre compte

individuel. lllustrons cela au moyen de 3 exemples:

3- Quelles que soient les décisions de placementadges membres du groupe, si vous

placez 5 jetons dans votre compte individuel, vgime résultant de cette décision

sera de 5 points. Les gains des autres membresodpagne seront pas affectés par

votre décision
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4- Supposons que l'un des membres du groupe dégdplacer 10 jetons dans son
compte individuel, quelle que soit votre décisianplacement, son gain résultant de

cette décisiorsera de 10 points; votre gain ne sera pas affiectéette décision

3- Votre budget = 20 jetons
Votre placement individuel = 6 jetons
Votre compte individuel vous rapporte @& = 6 points

Au gain de votre placement individuel s’ajolgegain résultant du placement collectif. La

maniere dont est déterminé le gain du placemenrieatil fait I'objet de la suite des

instructions.
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2- Regles du compte collectif :

Il existe un seul compte collectif pour tougl®upe. Le gain que vous réalisez dépend
du nombre total de jetons que vous et les autreshres du groupe placent dans ce compte.
Plus le groupe place de jetons dans le comptectillplus les gains réalisés par chacun
seront importantsQf. page annexe : Tableau des gains). En effet, chatpre placé dans le
compte collectif rapporte 0,5 points a chaque mendorgroupe.

Cependant, vous toucherez un gain du compte ablgde placement collectif total du
groupe est supérieur ou égal a 15 jetons. Damsigechaque joueur du groupe, ayant placé
ou pas des jetons dans le compte collectif, touahegain. Dans le cas ou le placement
collectif des 4 joueurs du groupe est inférieur5ajdtons, le compte collectif rapporte a
chaque joueur O point.

Enfin notez que si le placement collectif total ghoupe est inférieur a 15 jetons, les
jetons que vous avez placez dans le compte collemtis seront restitués. Ces jetons sont
automatiquement placés dans le compte individuelr phacun des membres du groupe.
Comme mentionné précédemme@f.(Regles du compte individuel) chacun de ces jetons

rapporte 1 point. lllustrons les régles du placensetiectif au moyen de trois exemples:

Exemple 1 : Calcul de vos gains lorsque le seullslg@tons est atteint

Votre budget étant de 20 jetons, vous décidez deepll2 jetons dans votre compte
individuel et 8 jetons dans le compte collectifpfosons que les trois autres joueurs de votre

groupe choisissent de placer en totalité 25 jetlams le compte collectif.

Votre compte individuel vous rapporte =X112 = 12 points
Le compte collectif vous rapporte = 0%5(8+25) = 16,5 points

De méme, le gain du compte collectif pour chacunaigres membres de votre groupe est
égal a 16,5 points.

Votre gain total de la période = 12 + 16,5 = 2&)hts.
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Exemple 2 : Calcul de vos gains lorsque le seullsig@tons n'est pas atteint

Votre budget étant de 20 jetons, vous décidez deepll5 jetons dans votre compte
individuel et 5 jetons dans votre compte collec@ifipposons que les trois autres joueurs de

votre groupe choisissent de placer en totalitédhgdans le compte collectif.
Votre compte individuel vous rapporte =115 = 10 points
Le compte collectif vous rapporte = 06(5 + 8) = 0 point car le placement collectif

total, 13 jetons, est inférieur a 15 (vos 5 jetphs les 8 jetons des trois autres joueurs).

De méme, le gain du compte collectif pour chacunaidgres membres de votre groupe est

égal a 0 point.

Votre gain total de la période = 20 points. (ldsre placés dans le compte collectif vous
sont restitués)

Exemple 3 : Calcul de vos gains lorsque le seull slgetons est atteint et vous avez placé

0 jeton dans le compte collectif :

Votre budget étant de 20 jetons, vous décidez deepl20 jetons dans votre compte
individuel et O jeton dans votre compte collecBipposons que les trois autres joueurs de

votre groupe choisissent de placer en totalitéeidng dans le compte collectif.

Votre compte individuel vous rapporte X 20 = 20 points
Le compte collectif vous rapporte = 0G(0 + 15) = 7.5 points

De méme, le gain pour chacun des autres membnestigegroupe est €égal a 7.5 points.

Votre gain total de la période = 20 + 7.5 = 27.5®

En résumé, a chaque période, chaque membre degroupe (vous inclus) dispose de

deux sources de gain: le gain du compte indivieué gain du compte collectif.
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LE DEROULEMENT DE L'EXPRIENCE

A chaque période, vous devrez prendre deuisidés de placements ; plus précisément
vous devrez répartir entierement votre budget dge®ihs entre votre compte individuel et
votre compte collectif. Vous étes libre quant aaixtle cette répartition et vous pouvez, par
exemple, décider de placer la totalité des 20 gettams votre compte individuel ou vice-versa

(placer 'ensemble des 20 jetons dans le compteati).

L’ordinateur, a chaque période, vous demand&naliquer le nombre de jetons que vous
souhaitiez placer dans chacun des comptes. Vowez gdacer a chaque période la totalité de
votre budget. En d’autres termes, la somme dergqitacés dans le compte individuel et les
jetons placés dans le compte collectif doit étraleé@ votre budget. Notez, que vous n‘avez

pas la possibilité de reporter une partie ou lalitétde votre budget d’'une période a 'autre.

Tous les membres de votre groupe (vous y cginprendront leur décision de placement
simultanément. Dés que tous les membres de vowapgr auront pris leur décision,
I'ordinateur calculera votre gain pour la périogeceurs. L’ordinateur vous communiquera le
nombre de points que vous avez obtenus pour chdesileux placements a la période en
cours.ll vous communiquera également le placement collettotal de votre groupe et ce
que vous ayez placé dans le compte collectif ou pddn historique de vos décisions
apparaitra sur votre écran a la fin de chaque geriba période suivante pourra alors
démarrer. A chaque nouvelle période vous connaitoéz gain cumulé sur I'ensemble des

périodes précédentes.

Lorsque la 28" période sera achevée, I'ordinateur vous communégleemontant total de
VOS gains en points réalisés au cours des 25 mé&ride facteur de conversion est de 0.40
Euro pour 20 points.
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Exemple :

Si votre gain cumulé a la fin de I'expérience esB860 points, votre paiement sera de 16 € en
liquide :

Taux de conversion : 20 points = 0.40 Euro
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Questionnaire

Encerclez la bonne réponse.

1 - Vous étes dans un groupe de :

* 2 joueurs + vous * 4 joueurs + vous * 3 joueurs + vous

2- L'expérience

* Dure 25 périodes * Dure 15 périodes

3 - Est-ce que le gain issu de votre compte prigpahd des autres joueurs ?

* Ouli, il dépend * Non il ne dépend pas

4 — Si votre placement collectif est nul, pouvezrsdénéficier des gains du compte collectif
?

* Qui, je peux * Non, je ne peux pas

5- Si le placement collectif total de votre groupst égal a 20 jetons, pouvez-vous bénéficer

des gains du compte collectif si vous avez plaggt@dns dans le compte collectif ?

* Oui, je bénéficie * Non, je ne bénéficie pas

6- Supposons que vous avez placé 4 jetons dan®\ampte collectif. Supposons que le
placement collectif total de votre groupe s’élev@% jetons. Calculez votre gain totdk la

période.

35 points - 19 points — 33,5 points
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7- Vous décidez de placer la moitié de votre budipets le compte collectif. Le placement
collectif total de votre groupe s’éléve a 10 jeto@alculez votre gain totadle la période.

5 points — 20 points — 10 points

8- Vous décidez de ne pas placer de jetons dam®tepte collectif. Le placement collectif
total de votre groupe s’éléve a 30 jetons. Calcwletre gain_totalde la période.

35 points — 20 points — 30 points
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Poste N°......

Joueur N°......

Fiche de renseignement

* Date de naissance : 19...

* Sexe : Masculin / féminin

* Etat civil : célibataire / marié

* Année d'étude : Bac + ....

* Formation : Economie et Gestion / autre (eloldgie, agronomie) .

* Vous avez déja participé a une expérience ena@uaexpérimentale : oui / non
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Feuille de commentaires

Veuillez préciser vos remarques sur le déroulerdentexpérience ainsi que la stratégie que

VOus avez suivi(e).
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Chapter 4: Does subject’s origin

matter in the provision of club

goods?

1 Introduction

The investigation of the provision of club goodstive lab shows an increase of group
contributions, an improvement of the success ofipion and welfare in comparison to the
provision of public goods. The experiment also etwsean increase in the number of
contributors and a decrease of the variance ofpgomntributions. Finally, the experiment in
the lab shows that the level of convergence of groantributions is higher in the voluntary
adhesion treatment than in the baseline treatniém.aim of this work is to check whether

theses findings are also available with respesttyect’s origin.

Indeed, several previous experimental results atdat differences when subject’s
characteristics are manipulated. (For instancierpublic goods experiment see (Cle¢al,

2007; Finocchiaro Castro, 2008; Gacheeral, 2004) ) . In particular, the existence of two
equilibria of different nature in the step levelsdm — providing the threshold and not
contributing - revealed to be a suitable settingeipress differences depending on the
subject’s characteristic; Cadsby and Maynes (19%8and that nurses behave differently
than economic students. They are less likely te frde than students. Similarly, Cadsby and
Maynes (1998b) found that gender affects contridmgtiin the step- level setting. Females
contribute significantly more than males at theitwigpg of the experiment and show higher

capacity to coordinate around an equilibrium.
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In this work, we investigate whether Tunisian studebehave differently from students in
France. We replicate the experiment of the prowised club goods performed in the
University of Montpellier with students from the digian National Institute of Agronomy.
We compare the provision of a step-level collecty@od (with and without voluntary

adhesion) for one level of threshold. There is by Back Guarantee mechanism.

The experiment does not reveal a dramatic chantyeeba the two samples of subjects. We
do observe an increase of group contributionsstiveess of provision and welfare. However,
some differences are observed. First, within theidian sample, voluntary adhesion does not
moderate cheap riding. Also, it does not decrdaseariance of group contributions. Second,
the comparison between the Tunisian students aedFtench students reveals a higher
number of contributors within the Tunisian sampiel also a lower group contributions

variance. The level of individual contribution istrmodified between the two samples.

This chapter is organized as follows: section Zdess the experimental design, section 3
discusses the results and section 4 concludes.

2 Experimental design

The experiment performed at the Tunisian Nationatiute of Agronomy, is a replication of
the threshold linear public good game experimeat thias run earlier at the university of
Montpellier. Only the condition was tested, undeo treatments. In the baseline treatment, a
public good is provided whenever the subjects’ kbations meet the target level. In the test
treatment, a club good is provided for contributesenever their contributions meet the
target. Non-contributors are excluded from the oomgtion of the club good if it is provided.
Each participant was endowed with w = 20 tokens lieahad to allocate (in integer amounts)
between a private account and a collective accolime. private account yields a private
marginal returna = 1 per token invested. If the target (T) is nteg collective account
provides a marginal retuér=0.5 per token invested and for each member ofjtbep (in the
baseline treatment). If the target level is not,nmetividual contributions are lost. There is no
Money Back Guarantee (MBG) mechanism. If the grooiptributions is above the threshold,

each member of the group (in the baseline) enjoyddtal amount of the club good provided.

The first part of the experiment was run at theviarsity of Montpellier I, with a large subject
pool of volunteers from various disciplines: ecommsn law, art, psychology, literature,

medicine, engineering, and sport. This sample valdenoted the M-sample. The second part
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of the experiment was run at the Tunisian Natidnatitute of Agronomy (Table 25), with

subjects from various subdisciplines of agrononmgieeering, especially students majoring
in agricultural economics and hydrology. This saenill be denoted the T-sample. As the
Tunisian students of the TNIA are fluent in Frenttte experiment could be conducted with
the same instructions than in Montpellier. The rinsions were read aloud after a private
reading. A short questionnaire to check the sulsjagtderstanding (the same one than in
Montpellier) was submitted after the reading stagee constituent game was repeated for 25
rounds in a partner design. Accumulated point egsiover the 25 rounds were converted

into Tunisian Dinars at the end of the experimérat publicly announced rate.

There is no experimental lab at the TNIA. An expenmtal class was crafted and equipped for
the need of the experiment. Upon attending the raxgatal classroom, the 24 students of
each session were randomly assigned to groups soibfects for the total duration of the

experiment. Care was taken to ensure that no dupgticipated in more than one session.
All sessions were conducted by "paper and penél’assistants were recruited for the
experiment: 6 assistants for the calculation of éaenings (1 per group) and the 3 for the
collect and the distribution of the spreadsheetse $preadsheets were filled out period by
period, so that each participant had a completerdeaf the outcome of his past decisions and
interactions. At the end of each period, oncedaieulation of the earnings achieved, the
experimenter asked the 3 assistants to mix theadpheet before getting them back to the

subjects. The purpose is to avoid that subjectsgusich of the participants belong to their
group.

A pilot experiment was conducted in order to canfoo the efficiency of the experimental

design: implementation of anonymity and avoidingnoounication among subjects. One of
the 3 assistants was assigned to the task to @eonmhunication among subjects. The pilot
was also useful to control for incentives effegt,changing the currency from Euro to Dinar
and adjusting the conversion rate of experimemaitp into currency. The show up fee was
equivalent to 2.75 euros and the average earn0@iB.the baseline treatment and 3.42 € in
the voluntary adhesion treatment. Finally, the tpdtso helped calibrating the timing of the

experiment so that it does not exceed 1 hour dralfa
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Table 25

Experimental parameter

_ Required Number of Step .
Location Treatment Threshold _ . MBG ©
contributors @  observation return ®
Baseline 30 2 6 2 No
Montpellier
Voluntary
adhesion 30 2 5 2 No
Baseline 30 2 6 2 No
Tunis Voluntary
adhesion 30 2 6 2 No

n
(a) Number of contributors required to reach the tho&sh (b) Benefit /cost =%"T; (c) Money Back

Guarantee

3 Results

In the sub-section 3.1, we examine the effects afintary adhesion within the Tunisian
participants. The aim is to check whether we olesséhe same results with the Tunisian
students than with the students in Montpelliersuib-section 3.2, we address the differences
between the two samples; we compare the cooperbghaviour among subjects of the
baseline in Tunis and in Montpellier and similasuybjects of the voluntary adhesion

treatment in the two samples.

Table 26 summarizes the general pattern of theltsedti depicts by the location of the

experiment (Montpellier and Tunis) and for eaclatmeent (baseline and voluntary adhesion)
the individual and the group level of contributicthe success rate of provision and the
welfare®. The success rate of provision is the percentageiaress of provision of the step-

%9 A control for demographic variable (sex, age, tahstatus, level of education) and the discipbfistudents

(economics, agronomy, arts, literature) shows goificant correlation with contribution behaviour.

-128 -



Chapter 4 Does subject’s origin matter in the provisionao€lub good?

level good®. It is equal to the number of times group contiitms reach at least the threshold
divided by the number of periods. The welfare isado the final monetary payment of the

subjects.
3.1 Provision of club goods with Tunisian subjects

The analysis conducted in this section follow tetheme. First, we compare the baseline
treatment and the voluntary adhesion treatmentgusion-parametric tests: a two-sided
Wilcoxon-Mann-Whitney test or a two-sidgdtest depending on the variable (qualitative or
guantitative). Then, we control for the differendetween the two treatments with a GLS
panef! data regression with random efféétsThe dependent variable is defined specifically
for each analysis. When it is a binary variableg. success of provision, we run a logit
regression on panel data. Unless reported othenthigeregressors are a dummy treatment
taking value 1 for the voluntary adhesion (O foe thaseline) and a time variable. They are
denoted Voluntary adhesionand Period. We correct for heteroskedasticity and auto-
correlation each time it was detec¢tedVe conclude for a significant statistical effedten
both the non-parametric tests and the panel dajeession agree. Finally, the rejection

threshold of the null hypothesis is at 5%.

0 Hereafter, we will call the success rate of priovissimply “success rate”.

“ We check the presence of unobserved individuarbgeneity with a Breusch and Pagan LM test bedach
panel data regression. The tests confirm the $gmf presence of individual effects and thus #levance of

the data as a panel structure.

42 Random effects were preferred over fixed effeotstivo reasons: first, they allow for regressorst ttio not
vary over time (dummy variable) and second, the @kfBmator corrects for multiple observations frarsingle

group of subjects (Green, 1993).

“3 For all regressions we check for the existenceaofo-correlation and heteroskedasticity : If only
heteroskedasticity was detected (White test) weecoby running FGLS with a variance covariancerixaif
the errors allowing for heteroskedasticity. If omyra-individual autocorrelation (Breusch and Rag test)
or inter-individual autocorrelation was detectedo@Mridge test) or both simultaneously, we corfeca GLS
random effects regression with a Durban-Watsonfioierfit. Finally, if both heteroskedasticity andydiorm of
auto-correlation was detected, we correct by rupaiFGLS with a modified matrix of covariance of thrrors
allowing for autocorrelation and heteroskedasticBge (Baltagi, 1995) for a discussion of hetroakédity and

autocorrelation under panel data.

- 129 -



Chapter 3 Does subject’s origin matter in the provisionao€lub good?

Table 26

Descriptive statistics

indivi Average grou Success rate of
Average individual | 9. group o Welfare @ (sp)
contribution (SD) contributions (SD) provision
) Voluntary ) Voluntary ) Voluntary ) Voluntary
Baseline ) Baseline ) Baseline ) Baseline )
adhesion adhesion adhesion adhesion
. 6.44 7.83 25.79 31.35 558.48 626.4
Montpellier 39.7% 67.7%
(6.67) (5.89) (17.88) (14.26) (80.60) (101.09)
. 6.86 8.66 27.42 34.66 546.5 623.12
Tunis 45.3% 69.3%
(6.04) (5.51) (12.97) (10.72) (93.01) (91.63)
Nash 7.50) 7.9 30 30 - - - -

prediction @

(a)Pareto dominant Nash predicti6hThe symmetrical equilibrium is 7.5
(b) Success rate of provision = Number of times theigsaeach the threshold / Number of periods

(c)Welfare = Total points accumulated at the end efekperiment. (1 token in the private account oibtp 1 token in the collective account = 0.5 ppint
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Result 1 Voluntary adhesion induces higher group contributons, higher

provision success and higher welfare compared to ¢éhbaseline treatment.

Hereafter we compare the level of group contrimgjahe success of provision and welfare
between the baseline and the voluntary adhesiatntent. Table 26 shows that in the
voluntary adhesion treatment group contributiortsaases by 7.24 tokens (also supported by
a visual inspection of average group contributionfigure 8), the success rate by 24% and
the welfare by 76.62 points in comparison to theebae treatment. This is confirmed Non
parametric test indicate that these improvemergssanificant. (group contributions U= -
4.98; p <0.01 success of provisiph=17.65; p <0.01 and welfare U=-5.85; p <0.01). We
then conduct a panel data regression. The regeesserthe treatment dummyo(untary
adhesion)and time Period) Table 27 reports the regressions for three ateres. The
statistical test and the panel data regressiorc@amsistent. Therefore, the increase of group
contributions, success of provision and welfarevblyintary adhesion does not depend on the

subject’s origin.
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Table 27

Results from panel data regression explaining grougontributions, success of provision and welfare ¢T

sample)®
Regressor Group Success of Welfare
contributions provision ®

Intercept 33.74(*%) 0.61 (*) 3.52(*%)
(17.38) (1.64) (7.40)

Voluntary adhesidfl 6.11 (*) 1.11 (% 3.52(*%)
(3.74) (2.62) (-5.01)

Period -0.51 (%) -0.06 (*) -0.16 (*)
(-4.74) (-3.51) (42.78)

Log likelihood -1117 -185 -4268

Number of observation 300 300 300

Number of groups 12 12 12

Time periods 25 25 25

(*): significant at 1% level; (**): significantteb% level; (***): significant at 10% level; -- nosignificant

(a) : T-statistics are in parentheses (b): Lagijression on panel data with random effects mmy taking

value 1 for voluntary adhesion treatment ; Regogssare corrected for heteroskedasticity and auteladion.
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Figure 8

Average group contributions within the M-sample andthe T-sample
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Result 2 Voluntary adhesion does not affect the variancefgroup contributions.

The variance of group contributions can break dasrintratemporaf group variance and
intertemporal group variance (Sevestre, 2002). &kperiment performed in Montpellier
showed that voluntary adhesion decreases theentpairal group contributions but does not
affect intertemporal group contributions. Table &$orts the results of the panel data
regressions explaining the dependent variable tartrporal group contributions with the
regressors Wluntary adhesionand Period The coefficient of the regressoroMntary
adhesionis not significant indicating that there is nofeience between the baseline and the

voluntary adhesion treatment. With a U test we pawa the intertemporal group

2 y T i = oaa I _ = oaa v F T 7 a2
woe = Z:—l Z’J’-I(Gﬁ G.7 = Jz-z-l(g-’ <. +Z.:"-1 Zr—lwﬁ o) with G

denotes for group contributiorjsstands for thgroupandt for the period.
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contributions between the two treatments. It shawes significant difference (U=1.28;
p=0.20). Thus, despite the fact that standard tlewiaf group contributions and individual
contribution decrease (Table 26), voluntary adhesloes not significantly decrease group

contributions variance.

Table 28

Results from panel data regression explaining intreemporal variance of group contributions in

Montpellier and in Tunis @

Regressors Montpellier Tunis
Intercept 143.64 (*) 59.63 (*)
(3.27) (2.75)
Voluntary adhesidf -115.33(%) -
(-3.48)
Period 7.25 (%) 2.84 (%)
(2.95) (2.15)
Log likelihood -1780 -1900
Number of observation 275 300
Number of groups 11 12
Time periods 25 25

(*): significant at 1% level; (**): significantteb% level; (***): significant at 10% level; -- nosignificant

(a) : T-statistics are in parentheses (b) : Dumakyng value 1 for voluntary adhesion treatmgiRegressions

are corrected for heteroskedasticity and autocatio.
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Figure 9

Group contributions (T-sample)
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Result 3 Voluntary adhesion raises the level of convergeec of group

contributions

To analyse the convergence of the group contribatiwe conduct two analyses: first, we
analyse the quadratic difference between groupritemions and the threshold (Marks and
Croson, 1998); We calculate the squared distandbeofevel of group contributions to the
threshold. It is our dependent variable. We expialoy a non-linear function of time. If the

coefficient of the variable “period” is significar#nd negative it implies that the group
contributions converges to the threshold. Besidabe squared period is significant (of any
sign) it will indicate that the convergence is dowear. Table 29 reports the results of the

regression. It indicates that group contributioms rebt converge to the threshold in both
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treatment$> This result holds even if we drop the 3 last pasito avoid the endgame effect.

(Figure 9 depicts an important endgame effectiferidaseline treatment).

In addition to this convergence to the threshold, examine the asymptotic level of group

contributioné® (Cameraet al, 2003). We explain group contributions by an iseefunction

of time. Ast becomes Iargel

t

estimated byG., the intercept. Table 30 reports the result of régression. It indicates a

gets negligible. The asymptotic group contributiasghus

higher level of group contributions in the volurtadhesion treatment (33.39 tokens) than in
the baseline treatment (26.15 tokens). Note alab ttie asymptotic group contributions is
lower than the threshold in the baseline treatmam higher than the threshold in the
voluntary adhesion treatment. These findings ageetore consistent with the results of Table
29; for the voluntary adhesion treatment, grouptrdoumtions do not converge to the threshold
but to a value slightly higher. Similarly, for thaseline treatment, the long time convergence
is rather under the threshold than equal the &stiold.

In Montpellier, the baseline converges to 22.0 tskand voluntary adhesion raises it to 30.15
tokens. With the T-sample, the baseline converg&6ttokens and voluntary adhesion raises
it to 33 tokens. Thus, in both cases voluntary aiimeraises significantly asymptotic group

contributions.

5 We have also examined the convergence to the Bilmaiion equilibrium with a same regression. Itnist
significant in both cases.

46 C;jt =G, t GO% t U, + & withwherej=1,2,.,J and=1,2,.,25
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Table 29

Results from panel data regression explaining grodp contributions convergence to the threshold (T-

sample)® #7

Regressors Baseline Voluntary adhesion

Intercept 138.39 (*) 94.58 (***)
(2.75) (1.65)

Period -17.16 (***) --
(-1.92)

Period_squarre 1.00 (*) -
(3.01)

Log likelihood -1007 -981

Number of observation 150 150

Number of groups 6 6

Time periods 25 25

(*): significant at 1% level; (**): significantteb% level; (***): significant at 10% level; -- nosignificant

(a) : T-statistics are in parentheses ; Regressimsorrected for heteroskedasticity and autotzdioa.

4" See Appendix 4.2 for the group contributions cogeace to the threshold of the M-sample
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Table 30

Results from panel data regression explaining asynptic group contributions (T-sample)® ® 48

Regressor Baseline Voluntary adhesion

Intercept 26.15 (*) 33.39 (*)
(1.19) (25.18)

Period_inver -- --

Log likelihood -571 -552

Number of observation 150 150

Number of groups 6 6

Time periods 25 25

(*): significant at 1% level; (**): significantteb% level; (***): significant at 10% level; -- nosignificant

(a) : T-statistics are in parentheses (Kpi =Goo+G)*(%)+Ui +&t  with &t =P&t-1FVk where i=1,2,..,6 and

t=1,2,..,25 ; Regressions are corrected for heteroskedasticityaatocorrelation.

Result 4 Voluntary adhesion increases the number of conthutors but does not

decrease cheap riding.

Introducing voluntary adhesion excludes contributiectors where players contribute O.
Therefore, all the Pareto efficient equilibria ihxe all the group members (4 players). In
contrast, in the baseline treatment, players cae fide. Equilibria consist of at least two
players. As a result, we expect that within theuntdry adhesion treatment the number of
contributors will be higher than in the baselireatment. Figure 10 depicts the percentage of

the number of contributors in a group per treatm€fearly, a visual inspection reveals that in

8 See Appendix 4.3. for asymptotic group contribuitid the M-sample
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the voluntary adhesion treatment, there are morgribotors. In 80% of the periods all

members of the group contribute, which happen anl$7% of the periods in the baseline

treatment. We conduct g°test to compare the number of contributors per grioueach

treatment. The difference is statistically sigrafit (y>=49.51; p<0.01). The result of the

regression explaining the number of contributors geup (the dependent variable) by
Voluntary adhesiorand Period the regressojsare reported in Table 31. The coefficient of
voluntary adhesionis significant and positive indicating an increase the number of

contributors. Moreover, the coefficient Beriodis quasi-null suggesting that this increase is
stable over time. Thus, we observe, as for theamMgde, that the number of contributors

increases within the T-sample. This finding is estest with theoretical prediction.

In addition to the increase of the number of ctwtiors, we observe in Montpellier that
voluntary adhesion decreases cheap riding. We riviaian Withney test and a panel data
regression to check the statistical significancéha observation within the T-sample. Cheap
riding is measured by the comparison of strictlysipee contributions between the two
treatments. We find that voluntary adhesion inasabe individual contribution (U=-6.38 ;
p<0.01) but do not decrease cheap riding (U=-1.1#=0.25). We run two panel data
regressions. The first one explains the individoahtribution byVoluntary adhesiorand
Period The second regression explains individual coatidm of only contributors i.e. we
drop contribution equal to 0 in the dependant \deiaTable 32 reports the results of the two
regressions. It confirms that cheap riding amongtrdoutors does not decrease in the
voluntary adhesion. This result is different frohe tfinding with the M-sample. A possible
explanation is the significant higher number oftatitors in the baseline treatment in the T-
sample in comparison to the baseline treatmertieoM-sample (See Result 3.2.2.)
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Figure 10

Percentage of contributors per group (T-sample®
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9 See Appendix 4.4. for the percentage of contritsuper group in the M-sample.
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Table 31

Results from panel data regression explaining theumber of contributors per group in Montpellier and in

Tunis. @

Regressor Montpellier Tunis
Intercept 2.88 (*) 3.50(*)
(10.84) (23.03)
Voluntary 1.06 (*) 0.52 (*)
adhesiof?’ (3.77) (3.85)
Period 0.02 (*) -0.01 ()
(-2.72) (-2.64)
Log likelihood -369 -245
Number of observation 275 300
Number of groups 11 12
Time periods 25 25

(*): Significant at 1% level; (**): significantteb% level; (***): significant at 10% level; -- nosignificant

(a) : T-statistics are in parentheses (b) : Dunahyng value 1 for voluntary adhesion treatmentegfRssions

are corrected for heteroskedasticity and autocatio.
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Table 32

Results from panel data regression explaining indidual contribution in Montpellier and in Tunis @

Montpellier Tunis
Regressor
Contribution Cheap®™  Contribution Cheap®™

Intercept 9.09(*) 10.58(*) 7.02 (*) 8.87(*)

(17.83) (36.35) (22.79) (35.07)
Voluntary 1.84 (*) -1.69 (**) 2.75 (*) 0.85(*)
adhesiorf” (3.99) (-6.59) (10.31) (-3.21)
Period -0.21(%) -0.04 (*) -0.09 (%) -0.05 (%

(-7.41) (-2.13) (-5.32) (3.40)
Log -3199 -2368 -3647 -3050
likelihood
Number of 1100 799 1200 1028
observation
Number of 44 44 48 48
subjects
Time periods 25 25 25 25

(*): Significant at 1% level; (**): significantteb% level; (***): significant at 10% level; -- nosignificant

(a) : T-statistics are in parentheses (b) Striptgitive contributions (Free riders and auto-edtetlisubjects are
dropped in each period). (c) Dummy taking valuéod the voluntary adhesion treatment; Regressiors a

corrected for heteroskedasticity and autocorrefatio
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3.2 Comparison between subject’s cooperative behavi our in
Montpellier and in Tunis

In the previous subsection, we examined the prowisif the club goods with the Tunisian

subjects. Hereafter we investigate whether sulgextbperative behaviour differ between the
T-sample and the M-sample; first we compare théauae of group contributions, then the

number of contributors and finally the individual/&l of contribution. These comparisons are
conducted between the baseline of the T-sampldheni-sample and between the voluntary
adhesion treatment of the T-sample and the M-sample

Result 1 There is less variance of group contributions whin the T-sample in

comparison to the M-sample.

Figures 11 and 12 suggest that there is less \e&iamong group contributions within the T-
sample. To test this visual inspection we conducttaaalysis of the variance of group
contributions similar to the section 3.1.2. We Brdawn the variance of group contributions
into intratemporal variance and intertemporal vazea Table 33 reports the result of the intr-
temporal variance for the baseline and the volyrddhesion treatment. The regressors are a
dummy for the location of the experiment (takindueal for Tunis and O for Montpellier) and
time. The coefficient of the regressbocation of the two regressions is significant and
negative. Thus, the regression supports the grabimterpretation: there is significantly less
variance among group contributions of the T-samilete, however, that the coefficient of
“period” is positive suggesting that the decreaseapiance tends to decrease over time. The
comparison of the intertemporal variance with a MaWhitney test shows that group
contributions does not change between Montpellird &unis for the baseline treatment
(U=1.92 ; p=0.06) and the voluntary adhesion treginfU=1.27 ; p=0.20).
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Table 33

Results from panel data regression explaining intraemporal variance of group contributions in the

pooled sample (M-sample + T-samplée§

Regressors Baseline Voluntary adhesion
Intercept 189.80 (*) 83.56 (*)
(5.16) (4.06)
Locatiorf” -131.67 (*) -47.17 (%)
(1.76) (-2.70)
Period 2.74 (**) 2.41 (**)
(-3.97) (2.12)
Log likelihood -1929 -1766
Number of observation 300 275
Number of groups 12 11
Time periods 25 25

(*): significant at 1% level; (**): significantteb% level; (***): significant at 10% level; -- nosignificant

(a) : T-statistics are in parentheses (b) : Dumaking value 1 for Tunis; Regressions are corredted

heteroskedasticity and autocorrelation.
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Figure 11

Group contributions in the baseline treatment of te M-sample and the T-sample.
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Figure 12

Group contributions in the voluntary adhesion treaiment of the M-sample and the T-sample.
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Result 2 There are more contributors in the baseline treamnent of the T-sample

in comparison to the baseline treatment of the M-gaple.

Both experiments in Montpellier and in Tunis shawiacrease in the number of contributors
under voluntary adhesion. Hereafter, we wonder ndrethe number of contributors is similar
between the two samples. Table 34 reports the geenamber of contributors for each

treatment. The increase of the number of contrmstiin the T-sample in comparison to the

baseline treatment of the M-sample is significapt £21.99; p <0.01). The same finding is

observed for the voluntary adhesion treatmgrft£17.35; p <0.01)

Table 34

Average number of contributors per treatment

Montpellier Tunis Group size
(SD) (SD)
2.46 3.06
Baseline 4
(1.38) (1.13)
Voluntary 3.35 3.79 A
adhesion (1.20) (0.42)

We run three regressions to examine more precitbityincrease of contributors. First, a
regression on a pooled sample (T-sample + M-sangpielpining the number of contributors
— the dependant variable- by a dummy variable lier [ocation of the experiment (taking
value of 1 for Tunis), a dummy for treatment (takwalue of 1 for the voluntary adhesion
treatment) and time. Table 35 reports the resudlth® regression. The regresstuacation
andTreatmentare positive and significant: there is an increafstne number of contributors.
The regression on the pooled sample confirms thdteeof the statistical test. Second, we run
a regression explaining the number of subjectsiwidach treatment separately. The same
regressors are used (except for the dummy treafmBEmé results are reported in the same
table 35. For the baseline treatment, the panal @afression reveals a significant increase of
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the number of contributions in Tunis in comparistan Montpellier. For the voluntary

adhesion treatment, the regression shows thatrtease is not significant. This result
contradicts the non-parametrjc® test. We therefore reject the existence of aresme of the
number of contributors in the voluntary adhesi@atment.

Table 35

Results from panel data regression explaining theumber of contributors per group in the pooled samp

(M-sample + T-sample)®

Regressor Poo®  Baseline Voluntary adhesion
Intercept 3.14 (%) 3.56 (% 3.96 (*)
(23.12) (13.29) (83.98)
Locatior® 0.26 (**) 0.72 (%) =
(2.11) (2.99)
Period -0.02 (*) -0.08 (¥ -
(-4.28) (-6.96)
Treatmerif) 0.72 (¥
(5.71)
Log likelihood -453 - 363 -35
Number of observation 575 300 275
Number of groups 23 12 11
Time periods 25 25 25

(*): significant at 1% level; (**): significantteb% level; (***): significant at 10% level; -- nosignificant

(a) : T-statistics are in parentheses (b) : Baselimoluntary adhesion in Montpellier and Tunis) (©ummy
taking value 1 for Tunis (d) : Dummy taking valaefor voluntary adhesion treatment ; Regressioms ar

corrected for heteroskedasticity and autocorrefatio
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Result 3 The level of the individual contribution is the @ame in the M-sample and

the T-sample.

In the voluntary adhesion treatment, the Tunistaent contributed 1.17 tokens more to the
collective account than the students of Montpelli€or the baseline treatment, the
contribution increases by 0.42 tokens. Is thisease statistically significant? To answer this
guestion we conduct a Mann Withney test compamagyidual contribution in the voluntary
adhesion treatment between Montpellier and Tunis. pgrform the same test to compare
individual contribution in the baseline treatmeptween the M-sample and the T-sample. It
shows that the increase is statistically significiw=-2.80; p<0.01 and U= - 2.11; p=0.03
respectively). Then, we conduct a panel data regrne®n the pooled sample (T-sample + M-
sample) explaining individual contribution by thecation of the experiment, the treatment
and time. We run a regression within only subjedtthe baseline treatment (M-sample and
the T-sample) explaining individual contribution @gummy variable Location and time. The
same regression but for the voluntary adhesiontnreat was also conducted. Table 36
reports the results of the three regressions. énthinee cases, the regreskorcation is not
significant indicating that there is no differerioeindividual contribution with respect to the
origin of the subjects. As a result, we have miggidience. The regression does not confirm
the result of the statistical test. We therefojeatethe hypothesis of differences in individual

contributiong®.

0 Group contributions and welfare do not vary betwéke two samples. Subjects earnings are similar
(Appendix 4.5.)
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Table 36

Results from panel data regression explaining indidual contribution in the pooled sample (M-sample +

T-sample)®
Regressor Pool ® Baseline Voluntary adhesion
Intercept 8.00 (*) 8.45 (*) 10.13 (*)
(22.32) (17.18) (21.59)
Location® — — -
Period -0.13 (%) -0.16 (*) -0.12 (¥)
(-7.71) (-6.18) (-4.90)
Treatment® 1.94 (%)
(7.19)
Log likelihood -6694 -3576 -3279
Number of observation 2300 1200 1100
Number of subjects 92 48 44
Time periods 25 25 25

(*): Significant at 1% level; (**): significantteb% level; (***): significant at 10% level; -- nosignificant

(a) : T-statistics are in parentheses. (b) : Baseti voluntary adhesion treatment of the M-sampie-sample.

(c) : Dummy taking value 1 for Tunis. (d) : Dumnaking value 1 for voluntary adhesion treatment; i@egjons

are corrected for heteroskedasticity and autocatiol.
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4 Conclusion

The aim of this experiment is to test the provisidma club good with respect to the origin of
subjects. The experiment shows few differences &etwthe baseline and the voluntary
adhesion treatment. It reveals among the Tunidiagiests a higher success of provision, an
increase of group contributions and an improvenwnivelfare in the voluntary adhesion
treatment. We also find that the number of contdlsiin a group significantly increases in
the voluntary adhesion treatment. This is consistgti the theoretical predictions. Also, the
experiment shows that voluntary adhesion raises lgvel of convergence of group
contributions. However, adding voluntary adhesicakes group contributions converge to an
amount slightly lower (Montpellier) or higher (Tw@hito the threshold. Besides, cheap riding
is not affected; there is not a better coordinatomong subjects of the voluntary adhesion
treatment to reach the provision point. Finallylwiary adhesion does not decrease group

contributions variance.

The comparison of the cooperative behaviour ofestibjin Tunis and in Montpellier reveals
some subtle differences. Groups contributed sicgmiily the same amount of tokens and
subjects earned the same gains in Montpellier anBunis. However, two main differences
are observed: Firstly, there is a higher numbercaftributors among the T-sample in
comparison to the M-sample (especially in the asgl In Montpellier, on average 2.91
subjects per group provide the public good. In Tasample, there are on average 3.43
subjects per group that contribute to the proviibthe public good. Secondly, there is less
intra-temporal variance among group contributionthe T-sample. A possible explanation to
this decrease of group’s contributions variancelccdae the consequence of the increase of

the number of contributors among the T-sample.

The finality of the experiment is to control thastgnce of differences due to the origin of the
subjects before conducting a field experiment. &kgeriment with Tunisian students did not
reveal dramatic change, only subtle differenceser@fore, the findings with farmers can

safely be related to the farmer’s characteristat iaot to the Tunisian origin.
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Appendix 4.1.: Percentage of Nash equilibria

Groups in the voluntary adhesion treatment haveriborted significantly less than the Nash
prediction in the baseline treatment (t= - 2.430,04) and significantly more than 30 tokens
in the voluntary adhesion treatment. (t=5.32; p&p.@bviously, individual contribution is
less than the symmetrical prediction in the basg(it=-2.56; p<0.01) and significantly higher
in the voluntary adhesion treatment (t = 5.18; p&D.In Montpellier, the Nash equilibrium is
predictive for the voluntary adhesion treatment amdividual contributions are symmetrical

but not for the baseline treatment.

Percentage of Nash equilibria

Baseline Voluntary adhesion
Montpellier 1.9% 4.8%
Tunis 2.0% 2.6%

Percentage of Nash equilibria = Number of Nashliujig / Number of times group contribution rea¢Heast
the threshold
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Appendix_4.2: Results from panel data regression explaining gnp
contributions convergence to the threshold (M-sampgl) ©

Regressors Baseline Voluntary adhesion
Intercept 234.73 (***) 281.37 (%)
(1.95) (2.97)
Period -- -46.49 (*)
(-2.86)
Period_squarre 1.62 (**) 2.19 (*)
(2.11) (3.68)
Log likelihood -1024 -713
Number of observation 150 125
Number of groups 6 5
Time periods 25 25

(*): significant at 1% level; (**): significantteb% level; (***): significant at 10% level; -- nosignificant

(a) : T-statistics are in parentheses ; Regressimmsorrected for heteroskedasticity and autotziioa.
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Appendix 4.3: Results from panel data regression explaining asyptotic
group contributions (M-sample )® ®

Regressor Baseline Voluntary adhesion
Intercept 22.00 (*) 30.15 (*)

(2.07) (21.39)
Period_inver 13.01(*%) 23.09 (%)

(7.45) (3.89)
Log likelihood -564 -491
Number of observation 150 125
Number of groups 6 5
Time periods 25 25

(*): significant at 1% level; (**): significantteb% level; (***): significant at 10% level; -- nosignificant

(a) : T-statistics are in parentheses (@t':Goo‘l‘G)*(%)"'Ui +&  with & =011tV where i=1,2,..,6 and

t=1,2,..,25; Regressions are corrected for heteds#ticity and autocorrelation.
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Appendix 4.4: Percentage of contributors per group (M-sample)

100%

80% -

60% -
40% -
20% - |_h
R =
2 3 4

0 1

‘ O Baseline m Voluntary adhesion

Appendix 4.5.: Results of panel data regressions explaining group
contributions and welfare @

We conduct an analysis to compare group contribstibetween the baseline and the

voluntary adhesion treatment within the pooled dan{p-sample + M-sample). A U test
shows that group contributions is significantly algbetween the baseline of the M-sample
Montpellier and the T-sample (U=-1.68; p=0.09) aislo between the voluntary adhesion
treatment of Montpellier and Tunis (U= -1.43; p$).1

The table below reports the result of the regressplaining group contributions by the
location of the experiment, treatment and timeohfirms that there is no difference between
the level of group contributions in Tunis and Maeitier. The table of the appendix 4.5 also
reports the result of the same regression but with dependent variable welfare. The
regressot.ocationis still not significant. Therefore, we can card# that there is no impact

of the subject’s origin on the level of welfare.
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Results from panel data regressions explaining grqucontributions and welfare in the

pooled sample (M-sample + T-sample)

Regressors Group Welfare
contributions
Intercept 33.21 (*) 24.12
(19.48) (47.92)
Locatior®) - -
Period -0.60 (*) -0.20
(-8.04) (-7.73)
Treatmenif’ 6.65 (*) 3.16 (*)
(-6.85) (7.80)
Log likelihood -2118 -7876
Number of observation 575 2300
Number of panels ) 92°)
Time periods 25 25

(*): Significant at 1% level; (**): significantteb% level; (***) : significant at 10% level; -- mosignificant

(a) : T-statistics are in parentheses (b) : Dumaking value 1 for Tunis (c) : Dummy taking valuéot the
voluntary adhesion treatment (d) : number of geo{®) : number of subjects; Regressions are ceddot

heteroskedasti
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Appendix 4.3.: The instructions (Baseline, medium threshold)

INSTRUCTIONS

Bienvenue

L’expérience a laquelle vous allez particigst destinée a I'étude des décisions. Vous
allez étre confrontés a une décision de répartiienetons entre deux comptes : un compte
individuel et un compte collectif. Les instructiorsont simples. Si vous les suivez
scrupuleusement et que vous prenez de bonnesatecie placement, vous pourrez gagner
une somme d’argent non négligeable. Toutes vosegsoseront traitées de fagcon anonyme et
seront recueillies au travers d'un réseau inforqueti Vous indiquerez vos choix a
I'ordinateur devant lequel vous étes assis et @lubus communiguera vos gains réalisés au

fur et @ mesure du déroulement de I'expérience.

La somme totale d’argent gagnée pendant I'éxpée vous sera versée, en liquide, a la fin

de celle-ci.

CADRE GENERAL DE L’EXPERIENCE

16 personnes participent a cette expérievicas étes membre d’un groupe constitué de
4 personnes choisies au hasard parmi les 16 persasnprésentes dans la salle. La
composition de votre groupe restera la méme tout along de I'expérience.Vous ne
pouvez pas connaitre l'identité des personnesrigartie de votre groupe parmi celles

présentes dans la salle.

Les gains que vous réaliserez dépendrontf@idades décisions que vous prendrez et des
décisions prises par les 3 autres membres qui ceampwotre groupe. Chaque décision de
placement que vous prendrez se traduira par unegaipoints plus ou moins important. Ce
gain en points sera converti, a la fin de I'exp#res en Euros. La procédure de conversion
des points en euros est détaillée a la fin desuictsbns.
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La suite des instructions va vous permettrea®prendre de quelle maniére vos gains

sont calculés.

LES TYPES DE PLACEMENT

L’expérience comports périodes Au début de chaque période, chaque membre de votr
groupe est doté d’'un budget de 20 jetons. A chamuede vous, ainsi que les 3 autres
membres de votre groupe, serez amenés a répaite bodget entre 2 types de comptes

possibles: votre compte individuel et votre conqukectif.

1- Regles du compte individuel

Chaque jeton que vous placez dans votre comgigiduel vous rapporte 1 point. De
méme, si un membre de votre groupe place un jetns don compte individuel, il lui

rapportera 1 point.

Les gains des autres membres du groupe nepasrdffectés par le nombre de jetons que
vous décidez de placer dans votre compte individbelméme votre gain n’est pas affecté
par le nombre de jetons placés par les autres nesnthr groupe dans leur propre compte

individuel. lllustrons cela au moyen de 3 exemples:

5- Quelles que soient les décisions de placementadges membres du groupe, si vous

placez 5 jetons dans votre compte individuel, vg@en résultant de cette décision

sera de 5 points. Les gains des autres membresodpegne seront pas affectés par

votre décision

6- Supposons que I'un des membres du groupe délgdplacer 10 jetons dans son
compte individuel, quelle que soit votre décisi@apmlacement, son gain résultant de

cette décisiorsera de 10 points; votre gain ne sera pas affiectéette décision
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3- Votre budget = 20 jetons
Votre placement individuel = 6 jetons
Votre compte individuel vous rapporte X& = 6 points

Au gain de votre placement individuel s’ajoldgegain résultant du placement collectif. La
maniére dont est déterminé le gain du placemernieatil fait 'objet de la suite des

instructions.
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2- Régles du compte collectif :

Il existe un seul compte collectif pour toufgi®upe. Le gain que vous réalisez dépend
du nombre total de jetons que vous et les autreshres du groupe placent dans ce compte.
Plus le groupe place de jetons dans le comptectibllplus les gains réalisés par chacun
seront importants@f. page annexe : Tableau des gains). En effet, chatpe placé dans le
compte collectif rapporte 0,5 points a chaque mendorgroupe.

Cependant, vous toucherez un gain du compte dblede placement collectif total du
groupe est supérieur ou égal a 30 jetons. Damsgechaque joueur du groupe, ayant placé
ou pas des jetons dans le compte collectif, touahayain. Dans le cas ou le placement
collectif des 4 joueurs du groupe est inférieurGaj&ons, le compte collectif rapporte a

chaque joueur 0 point.

Par conséquent, pour que le compte collectif rappbes gains il faut étre au moins deux
a y placer des jetons (votre budget est de 209et0B0). Si vous étes le seul a placer dans le
compte collectif, vous ne pouvez pas réaliser un giace méme lorsque vous placiez dans le

compte collectif la totalité de votre budget.

lllustrons les regles du placement collectif au erogle trois exemples:

Exemple 1 : Calcul de vos gains lorsque le seuB@@&tons est atteint

Votre budget étant de 20 jetons, vous décidez deepll2 jetons dans votre compte
individuel et 8 jetons dans le compte collectifpfasons que les trois autres joueurs de votre

groupe choisissent de placer en totalité 25 jetlams le compte collectif.

Votre compte individuel vous rapporte =xX112 = 12 points

Le compte collectif vous rapporte = 0%(8+25) = 16,5 points

De méme, le gain du compte collectif pour chacunalgres membres de votre groupe est

égal a 16,5 points.

Votre gain total de la période = 12 + 16,5 = 2&)hs.
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Exemple 2 : Calcul de vos gains lorsque le seuB@gtons n'est pas atteint

Votre budget étant de 20 jetons, vous décidez deepll0 jetons dans votre compte
individuel et 10 jetons dans votre compte colle@dipposons que les trois autres joueurs de

votre groupe choisissent de placer en totalitédhpgdans le compte collectif.
Votre compte individuel vous rapporte = ¥01 = 10 points
Le compte collectif vous rapporte = ®&(8+10) = 0 point car le placement collectif

total, 18 jetons, est inférieur a 30 (vos 10 jetplus les 8 jetons des trois autres joueurs).

De méme, le gain du compte collectif pour chacunalgres membres de votre groupe est
égal a 0 point.

Votre gain total de la période = 10 points.

Exemple 3 : Calcul de vos gains lorsque le seuB@gtons est atteint et vous avez placé

0 jeton dans le compte collectif :

Votre budget étant de 20 jetons, vous décidez deepl20 jetons dans votre compte
individuel et O jeton dans votre compte collecBtipposons que les trois autres joueurs de

votre groupe choisissent de placer en totalitée8ihg dans le compte collectif.

Votre compte individuel vous rapporte X 20 = 20 points

Le compte collectif vous rapporte = &30 + 30) = 15 points

De méme, le gain pour chacun des autres membnestidegroupe est égal a 15 points.

Votre gain total de la période = 20 + 15 = 35 mint

En résumé, a chaque période, chague membre degrotipe (vous inclus) dispose de

deux sources de gain: le gain du compte indiviéué gain du compte collectif.
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LE DEROULEMENT DE L'EXPRIENCE

A chaque période, vous devrez prendre deuisidés de placements ; plus précisément
vous devrez répartir entierement votre budget dgeRihs entre votre compte individuel et
votre compte collectif. Vous étes libre quant aaixide cette répartition et vous pouvez, par
exemple, décider de placer la totalité des 20 getlams votre compte individuel ou vice-versa
(placer 'ensemble des 20 jetons dans le compteatis).

L’ordinateur, a chaque période, vous demandanaiquer le nombre de jetons que vous
souhaitiez placer dans chacun des comptes. Vowez @dacer a chaque période la totalité de
votre budget. En d’autres termes, la somme desgqitacés dans le compte individuel et les
jetons placés dans le compte collectif doit étralee@ votre budget. Notez, que vous n‘avez

pas la possibilité de reporter une partie ou lalitétde votre budget d’'une période a l'autre.

Tous les membres de votre groupe (vous y cginprendront leur décision de placement
simultanément. Dés que tous les membres de vowapgr auront pris leur décision,
I'ordinateur calculera votre gain pour la périogeceurs. L'ordinateur vous communiquera le
nombre de points que vous avez obtenus pour chdesideux placements a la période en
cours.ll vous communiguera également le placement colléttotal de votre groupe et ce
gue vous ayez placé dans le compte collectif ou pddn historique de vos décisions
apparaitra sur votre écran a la fin de chaque geériha période suivante pourra alors
démarrer. A chaque nouvelle période vous connaitotz gain cumulé sur I'ensemble des

périodes précédentes.

Lorsque la 28" période sera achevée, I'ordinateur vous communégleemontant total de
VOS gains en points réalisés au cours des 25 géridak facteur de conversion est de 0.40
Euro pour 20 points.
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Exemple :

Si votre gain cumulé a la fin de I'expérience esB800 points, votre paiement sera de 16 € en
liquide :

Taux de conversion : 20 points = 0.40 Euro
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Questionnaire

Encerclez la bonne réponse.

1 - Vous étes dans un groupe de :

* 2 joueurs + vous * 4 joueurs + vous * 3 joueurs + vous

2- L’expérience

* Dure 25 périodes * Dure 15 périodes

3 - Est-ce que le gain issu de votre compte prigpaehd des autres joueurs ?

* Qui, il dépend * Non il ne dépend pas

4 — Si votre placement collectif est nul, pouvezisdénéficier des gains du compte collectif
?

* Oui, je peux * Non, je ne peux pas

5- Si le placement collectif total de votre groupst égal a 20 jetons, pouvez-vous bénéficer

des gains du compte collectif si vous avez plaggt@dns dans le compte collectif ?

* Oui, je bénéficie * Non, je ne bénéficie pas

6- Supposons que vous avez placé 4 jetons dan®\atmpte collectif. Supposons que le
placement collectif total de votre groupe s’élev8% jetons. Calculez votre gain totde la

période.

35 points - 19 points — 33,5 points
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7- Vous décidez de placer tout votre budget dansolepte collectif. Le placement collectif

total de votre groupe s’éléve a 29 jetons. Calcwletre gain_totalde la période.

20 points — 0 points — 14.5 points

8- Vous décidez de ne pas placer de jetons dart®tepte collectif. Le placement collectif

total de votre groupe s’éléve a 60 jetons. Calcwletre gain_totalde la période.

50 points — 20 points — 60 points

Poste N°......

Joueur N°......
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Fiche de renseignement

* Date de naissance : 19...

* Sexe : Masculin / féminin

* Etat civil ;: célibataire / marié

* Année d’étude : Bac + ....

* Formation : Economie et Gestion / autre (eioldgie, agronomie) .

* Vous avez déja participé a une expérience enaaexpérimentale : oui / non
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Feuille de commentaires

Veuillez préciser vos remarques sur le déroulerdentexpérience ainsi que la stratégie que

Vous avez suivi(e).
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Chapter 5. Voluntary versus

Involuntary adhesion to a self-
governing irrigation system. A field

experiment. °*

1 Introduction

Many developing countries are following World Bardcommendations (Gleick, 2000) and
are committed to a process of irrigation systemsedtralization. Whether it constitutes an
adequate solution or not (Bardhan, 2002), the éwwlufrom a centralized towards a
decentralized system raises an implementation .isugossible way to conduct such
transition is to rely on a voluntary approach: thecentralized states impose a top-down
reform, whereby agents are induced to set up arcias®n to self-govern. In this research,
we investigate the possible consequences of sudntaoy agreements among agents on their

willingness to cooperate.

By implementing a voluntarily policy, the stateimposing a collective good: a group of
agents is forced to cooperate in order to provisl®wn self-governing irrigation system. It is

a public good. In contrast, when individuals aeefto choose whether to adhere or not to an

*1 This work is financed bWaterSavings inIRrigation Systems iMAghreb(SIRMA) project.

- 169 -



Chapter 5 Voluntary versus involuntary adhesion to a self«grning irrigation system. A field experiment.

association, the context is one of providing a dobd. Previous findings in the lab showed
that voluntary adhesion improves cooperative behaviby increasing contributions,
compared to involuntary adhesténTo what extent do these findings carry over ®ftald?

In particular, are they consistent with the behawiaf farmers involved in irrigation systems?
Firstly, the policy issue addressed above deals wihon-standard pool (Harrison and List,
2004). Several studies also pointed out the pdaticoehaviour of farmers in developing
countries (for a survey see Cardenas et al. (20@)¢ondly, the decentralization of an
irrigation system involves groups of individuals avhlready interact with one another, and
not isolated individuals. In the lab experimentattigipants are randomly selected among a
large pool of students, who have no —or littleerattion outside the experimental context. At
the opposite, farmers belonging to an irrigatiostasn often know each other and have close
relations. Therefore, the pre-existing network mteractions among farmers, is a relevant
factor for collective action, and may lead influertbe cooperation in an experiment for the
provision of a collective good (public or club good

Being aware of these influences, we set up a gBelgeriment in which the participants are
farmers from irrigation system. We selected thr@m@es of farmers according to their pre-
existing interaction; Sample 1 is made up of pgréicts who belong to a high performing
irrigation system, sample 2 involves participantsowbelong to a low performing irrigation
system. Finally, sample 3 iscantrol samplecomposed of independent farmers, who are not
in an irrigation system. The performance of thegyation system is defined according to the
Institutional Analysis and Development frameworK@)(Cardenas and Ostrom, 2004; Tang,
1992). The experiment conducted with farmers isication of the experiment in the lab;
We compare two situations: the provision of a pulglood to the provision of a club good.
Both collective goods involve a step-level mecharits Few theoretical differences exist
between these two games. In the case of involuradhgsion, the free riding strategy and
cheap riding are allowed whereas with voluntaryesilim only cheap riding is possible. The
Nash prediction in both treatments is to reach #xabe threshold and players do not

%2 Cf. Chapter 2 and Chapter 4

3 The step-level mechanism has been employed ierdiff previous field experiment. However, they aith
aimed to mimic field conditions of fundraising (Ghet al, 2006; Rondeaet al, 2005; Rondeaet al, 1999;
Roseet al, 2002), or to examine selfish subject’s behavi@adsby and Maynes, 1998a; Cadsby and Maynes,

1998b), or to address contingent valuation (Poal, 2002). In the three cases, it is without intetesiur work.
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contribute over the threshold since the marginirreof the collective good is lower than the

marginal return of the private good.

The sampling and the recruitment issue were cdyefddressed in this field experiment.
Several stays were achieved in the area beforexperiment. We did not “helicopter” our
experiment to the field as it is often criticizelthterviews and surveys were conducted
beforehand. Advice and assistance by experts frioen administration of the irrigation
systems were very helpful to build our sample. &ime of this combination between the field
study to the experiment tool is the increase ofcitrarol. This is in line with the synergy that
natural occurring data and experiments can proflig# and Levitt, 2005) and the need for
more control in field settings (Harrison, 2005; @ann, 2005). Our field experiment can be
classified as an artefactual experiment (Harriswh last, 2004). However, it is not the aim of
this experiment to link subject’s behaviour to @aaremic outcome (Cardenas and Carpenter,
2005); The success in the provision of the clubdgdoes not determine the performance of
the association. It is rather the relation betwé®® sample of farmers selected and the

provision of the club that we investigate.

The experiment was conducted during summer 20@®mtre Est. of Tunisia. It is a country
engaged in the creation of self-governing irrigatsystem. The results of the field experiment
show that voluntary adhesion is not critical in firevision of a collective good, except for
the low performing irrigation system where it impes success of provision and welfare.
Farmers are highly cooperative and their collectiostributions are sustained over time. The
sample type of farmers does not affect the promisibthe public good, but the provision of
the club good is sensitive to the sample. The tesalle consistent with the theoretical
predictions: there are more contributors in theumtdry adhesion treatment than in the

baseline treatment.

The following section of this chapter will expldime choice of the irrigation systems. Section
[ll describes the design of the experiment. In BactV, we report the results of the field

experiment. Section V is a conclusion.
2 Choice of the irrigation system

The field experiment was performed in the regionKairouan located in east central of

Tunisia (see map in the Appendix 5.1.2). Irrigat8ystems constitute an old tradition in the
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region that goes back to the ninth century (Pergnb@93). Kairouan is a representative area
of the semi arid water problems in Tunisia (Fay2661).

We selected a highly homogenous area inside a eragministrative zone in Kairouan in
order to maximize the control on the effect of ih@gation system. First, our pool of
irrigation systems is located within the same ctimarea. They undergo similar risks and
share the same uncertainty with respect to farrahaices. Second, the 14 irrigation systems
of the area selected corresponds to small comnesnitith similar parcel sizes: an average
surface of 2.52 ha by farmer and an average nuoft®® farmers per plot. Third, irrigation
systems are settled on the same groundwater, withmping to the same depth. There is no
heterogeneity in the access to the water resoti@erth, irrigation systems use the same
technology of farming, characterized by family wakd a low degree of mechanization.
Finally, they favour production of similar cropsrams during winter and horticultural

products in summer.

This area selected in the district of Kairouan udels 14 irrigation systems. Our aim is to
elaborate a typology in order to select two extreages: a high performing irrigation system
and a low performing one. For this purpose, we weller to the Institutional Analysis
Development (IAD) of Ostrom et al. (2004) (Cardeaasl Ostrom, 2004). This framework
has been applied by Tang (1992) to the irrigatigstesns in order to evaluate the
performance of their collective actioit. is based on the intuition that the success of a
collective action depends on the simultaneous uésol of problems in multiple action
arenas. Measuring the outcomes of these arenaway & approach the performance of the
irrigation system. These outcomes are:

1) The maintenance of the irrigation systefst:the end of a period, is the resource well

maintained?

2) The regular respect of the operational ruleBo most irrigators follow the

appropriation rules of the resource in years oéxibeme shortage?

3) The adequacy of water supply for irrigatorét the end of a period, does the

available resource allow to meet the water requergsnof the crops?
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“...Because each of these three outcomes is affégtélte extent
to which farmers succeed in solving various prarsiand
appropriation problems, they can potentially be djsen
combination with one another, to measure the pearérce of an

irrigation system.” (Tang, 1992)

Data collection

We referred to experts in order to elaborate tipwlogy of the irrigation systems. Three
experts were requested for this task: the headamolian region’s water resources, the head
of Kairouan region’s irrigation system and the he&dur study’'s area irrigation system. We
use the Delphi method to select the irrigationeys{This approach is relevant to elaborate
the typology since there is small number of irfigatsystems and a small number of farmers
per irrigation system in the area. Each administr&hows the details of each irrigation
system. The iteration of the Delphi method was cotetl as follows: first we developed an
indicator of the outcomes of irrigation systems.idta rough indicator but sufficiently
discriminating for the needs of our work. All thadicators were inspired from the work of
Tang (1992). Second, the classification was presetd the experts. The discussion with
them allowed us filling the information gaps tha¢re not captured by the indicator. Each
irrigation system was finally rated low, mediumtogh with respect to the outcome. Third,
we crossed the results between the experts. lhsersus was obtained, the classification was
validated. If not, a second round was performece odified classification was submitted
again to validation, and so on. Results are redartdlable 37. Here after the presentation of
the outcomes of Tang (1992) and the indicator wetlaborated to discuss the classification

with the three experts.

Data for the calculation of the indicators of th&amme is a combination of data collected
through self-administrated surveys conducted inirtigation system and the database of the
administration. 7 irrigations irrigation systemdested with the help of the experts were
surveyed. We checked whether there are differemistsikes between the administration’s
database and the irrigation system records. Theraéisons range from 2003 to 2007. We
could not go back further since records were natlable in many cases. We also conducted

interviews with theWater Masterof these irrigation systems. The water masterns a
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employee recruited by farmers in order to orgartize administrative activities system
(accounting, secretarial work, etc).

*« Maintenance outcome

This first outcome reflects the action arena ofrtf@ntenance activity. At the end of a period,
is the resource well maintained? To answer thistie we calculated a maintenance ratio.
Each irrigation system has to invest each yeaethgvalent of 0.1% of the initial investment
for the well, 0.5% for the irrigation system, 2.56t the equipment in order to maintain the
irrigation system Cf. Appendix 5.1.3.). This is the maintenance respmiityi of the self-
organized irrigation system. Equation 1 gives takwation of the maintenance ratio of the
irrigation system achieved for each year. Datatligr calculation of this maintenance ratio

was obtained directly from the irrigation systems.
Maintenance ratio == Expenses for maintenancg& /duty of maintenance. (1)

We established a classification of the 14 irrigat&ystems according to their maintenance
ratio from the lowest ratio to the highe&ff (Appendix 5.1.4). At this stage, the classification
was proposed to the three experts to discuss thearee of the standings by taking into
account mainly the age of the irrigation systene, \rater master’s care for maintenance and
the number of the system failures. The resultsiobthfrom this classification, after iteration
between the three experts, are reported in Tabl@I35re is an important difference between
the standing of the maintenance ratio and Tabld8gpite the fact that most of the irrigation
systems show a low maintenance ratio — and thyshtaee not, theoretically, accomplished
their duty - the experts considered that it is dinelO out of 14 cases to the recent
rehabilitation of the system by the state admiaigin. They argue that farmers of the
irrigation system preferred to invest the budgatiowed to maintenance into other activities
of the irrigation system. On the whole the expedseed that the irrigation systems have a

high level of maintenance.

** Source: Ministry of agriculture

% Private companies paid by farmers perform maimeaaactivity. Therefore, there is little collectiaetion

around such activity.
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+ Conformance Rule outcome

Do most irrigators follow the appropriation ruleg the resource in years of no extreme
shortage? We focus on the peak period (beginniitgeofummer, in our case) to examine the
conformance rule of the water allocation within tfhigation system. We assumed that the
cause¥ of failure to comply with water rules are an iratior of the conformance of the rule

outcome. In our interviews with the water mastée social position of the farmer, the

position in the irrigation system (beginning or esfdthe pipe) and the water rotation were
identified as the main causes of the disputes arfemngers. In Appendix 5.1.5. we report the

rating of these three issues by the water mastes.ré&sults reported in Table 37 are close to
the data collected. Three types of irrigation systeemerge from this analysis: systems
involving high compliance with the allocation rulesystems with medium compliance, and

system with no compliance.

« Water supply adequacy outcome

At the end of a period, was the available watefigaht for meeting the water requirements
of the crops? To answer the question, we calculdtegdeach irrigation system, the
intensification ratio, defined as total irrigatagiface divided by the surface of the irrigation

system area (Equation 2). Both areas are measuteztiares.Gf. Appendix5.1.6.)
Intensification ratio = total irrigated surface faa of the irrigation system (2)

An intensification ratio lower than 100% means ttieg farmer has not cultivated his entire
parcel, more than 100% means that he cultivatec rit@n one crop on the same parcel. A
high ratio reflects the capacity of the irrigatieystem to support the needs of the farmer’s
crop. We then cross the rate of intensificationtie volume of available water for each
irrigation system. Cf. Appendix 5.1.7.). Next, just as we did with the m@hance outcome,
we establish a classification of the irrigationteys ranging from the highest intensification
ratio and lowest water consumption to the lowesensification ratio and highest water
consumption Cf. Appendix 5.1.8.). The classification is discusg&ith the experts in order to

validate the standingOur indicator reflects the opinion of the expertdyofor the low

%% Initially, our aim was to consider the number ohflicts within the irrigation system as the indimaof the
outcome. However, we were not able to gather sudata. We therefore considered in place the canfstse

conflicts.
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performing irrigation system. The high intensificat ratio of some irrigation systems is in
reality due to a privileged access to water of stammers that distorts the indicator.

Selection of Irrigation system

Tang (1992) elaborated a pattern of outcome. tdavet that the three outcomes are nested
and that there is an upgrading difficulty in theichievement: maintenance - the easiest
activity to perform- followed by conformance ruledafinally the water supply adequacy- the

most difficult to achieve-.

“ Problems in irrigation systems are arranged catmndly along a continuum of
increasing severity. If a more severe problem isent the less severe ones are
usually also present but not vice versa. In othende, problems in irrigation systems
usually appear in a specific sequence: first, tlaewsupply is scarce or poorly
matched to the standing crops: then more and magators fail to follow allocation
and maintenance rules; and finally the maintenasfcthe appropriation resource
begins to deteriorate.” (Tang, 1992)

We relied on this statement to construct our itraya system typology. Therefore, the
irrigation systems were classified with respectthie expert’s ratings of the water supply
adequacy outcome (the hardest outcome to achi€ab)e 37 summarizes our typology. The
irrigation systems in green are those who get lsgbres for water supply adequacy. The
irrigation systems in orange are those who obtaileskest scores for this outcome. We
considered irrigation systems that get high scaresvery outcome “high performing

irrigation system”. In contrast, those who get Isaores in every outcome are the “low

performing irrigation system”.

A good level of maintenance characterizes theatiog system oMlelsa, Sidi Ali Ben Selem

II and Karma |, the high performing ones. Farmers respect their in irrigation and the
volume of water meets the needs of farmers thamkket planning of crops. High reputation
leaders in the group guaranty an equitable digiobwf benefits and costs among the users.
In contrast, the irrigation systems Ajifar, Mojehidine, Henchir el BoragndHenchirBou Ali

fail to assure sufficient water supply, often hawaflicts in water allocation, and sometimes

have a low level of maintenance.
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Physical attributes and community attributes of the irrigation system

Physical and community attributes shape the contéxthe evolution of the irrigation
systems. While they do not determine directly tafgpmance of outcomes, they might foster

or constrain the performance. In the case of @ld Btudy, they are more likely to enhance it.

» Physical attributes

Physical attributes that affect the action arerfath® irrigation system are theccess to an
alternative source of water for irrigation, thetotal irrigated area from the resource and

the number of irrigators (Tang, 1992). For the first attribute- the possibility of accdes
another appropriation resourceall the irrigation systems studied are located over
groundwater reservoir. Therefore, farmers have dpgon to build their own well as a
substitute to the collective water supply systerowklver, the construction of a well inside
the irrigation system is prohibited. In practiceee if it is possible to build the well, few
farmers do it since it needs extra effort and whten the irrigation system is still costless. In
our case, there are no wells in the irrigationeysselected for the experiment. Therefore, the
dependence on the irrigation system resource ie tngh. This situation can create positive
incentives by stimulating farmers to find a solati¢Tang,1992). For the two other attributes
— total irrigated area and the number of irrigatotise chosen irrigation systems are small —
an average of 134 ha each- with few irrigators f&fners on average-. The irrigating
systems are simple since they have only one waseiurce and one principal canal. Complex
systems would involve multiple resources and séveean canals. We are thus in a physical
context that favours cooperation (Tang,1992). Nogless, the size of the resource and the
number of contributors do not constitute a cruc@istraint for the success of the collective
action. We are in a physical context that may beeeienhancing cooperation or neutral but in

all cases, does not constrain cooperation.

* Community attributes

We distinguish three community issues (Tang, 1988 first attribute isocial and cultural
divisions. If a community is divided by a racial or a clan lplem that limits communication,
the costs of organizing the collective action Ww#l higher. In the region of Kairouan there are
three historical clans. They are not in conflict there is naturally a higher solidarity between
the members of a same clan than members of diffetans. We asked for each irrigation
system which one of them was present. Resultseqrerted in Table 37. It does not show a

correlation between the presence of the clans laagérformance of the irrigation system.
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The second and the third attributes #re distribution of wealth among the irrigators and
the dependence of the farmer’'s income on the wateesource. Both attributes address
income issue: The first one the disparity of incommeong the irrigators and the second the
dependence of the farmer's income on the waterureso The idea is that a higher
dependence stimulates a higher implication in ctile actions. It can affect conformance on
water allocation rules and maintenance effort. Miggidences support a direct link between
the income and the collective action. Nonethellegg) variance income in groups is likely to
entail more constraints to the collective actiomntHow variance. We could not access
accurate data for these two issues. However, thexeonsensus between our experts that we
should evaluate income variability as low or motieend consider agriculture as their unique
source of income. We were able to verify this lagbothesis in our field experiment: more
than 2/3 of the farmers have agriculture as thaiy @ource of income. Thus, as for the
physical attributes, the community attributes ie tase of our irrigation system constitute

does not constrain conditions for cooperation.
Discussion

The aim of the typology that we built is to diffat@te between the type of collective actions
of the irrigation systems. We selected a highly bgeamous area inside the region of
Kairouan in order to minimize other contextual &ast For example, limiting our selection to
irrigation systems with the same pumping depth j&zchus to rule out the heterogeneity of
access to the groundwater. We referred to expertsdiecting our irrigation system. Since
performance in a collective action is an abstracicept, we relied on outcomes of the IAD to
guide the choice of experts. IAD helped to defir@dnarrow the issues on which experts
could give their opinion. We develop an indicator €éach performance outcome, inspired by
Tang (1992). These indicators are based on dakected directly from the irrigation system
thanks to interviews and self-administrated surva@ye fact that they were roughly defined
was actually an advantage for setting the discassiath the experts. They could reconsider
our indicator's standing by taking into accountithe&ccumulated experience with these
irrigation systems. Therefore, we think that a mprecise investigation of the irrigation
system would not yield a different result. The oeas that we designed our methodology not
for investigating the performance of the collectagtion as such, but to select among the

performing irrigation systems.
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Table 37: Characteristics of the irrigation systems

Community
Outcomes Physical attribute attribute
Alternative  System Size
(}Nater fRuIe Maintenance | access to g Numbgrtof Number of clans per
adequacy | conformance water source (Ha) appropriators | jrrigation system

KARMA 2 Medium High High Yes 80 42 2
HENCHIRJEFNA Medium High High Yes 430 205 2
SIDI BEN SALM 1 Medium High High Yes 125 51 3
BEN SALEM 3 Medium High High Yes 165 47 1
CHEBIKA OUEST Medium Medium High Yes 195 67 3
DRAA AFFEN Medium Medium High Yes 70 25 1
CHEBIKA EAST Medium Medium Low Yes 156 61 2
OUSSIF Medium Medium Low Yes 32 20 1

(*) Includes farmers from outside the region of teaiun
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3 Experimental design

The field experiment performed with farmers is plication of lab experiments carried out
with subjects in Tuni (T-sample) and in Montpelligt (M-sample). It is a provision point
mechanism with no money back guarantee. Each sulbgscendowed witR0 tokens that he
had to invest between two accounts: a private addhat yields a private marginal retugn

= 1 and a collective account that yields a retéirm 0.5 if the group contribution reaches 30
tokens. Below the threshold, contributions are. lbssthe baseline treatment, the public good
is available for all the subjects whether they dbnted or not. In the test treatment, we
introduce voluntary adhesion. The subject has tdritiute a strictly positive amount in order

to benefit from the club good.

The baseline and the voluntary adhesion treatmeme vested with farmers from a high
performing irrigation systefi (H-sample) and a low performiffgone (L-sample) Gf.
2.1.Choice of the irrigation syst¢mWe chose to conduct the baseline and the valunta
adhesion treatment within two different irrigatisystems, for three reasons. First, there is a
practical reason due to the relatively small siz¢he irrigation system : nearly 60% of the
population can participate in only one treatmeigtthe baseline treatment with the L-sample.
Second, to avoid information dissemination amongi@pants. Each experiment represents a
curious event inside the irrigation system, whielcdmes quickly popular soon after the end
of a session. Consequently, many farmers -who wetanvolved in the experiment- were
aware of the experimental details and the possiataings. Third, we wanted to avoid time
consistency problems (Zelensd al, 2003). The experiment is very sensitive to sotés.

By scheduling several sessions within the same yweolould have exacerbated the sample-
selection bias in later sessions: there was a pigbability that groups of relatives would
have managed to attend the experiment togethes, Tho irrigation systems among the high

performing ones were selected, one for the baseteetment and the other one for the

" Hereafter we denote students in Tunis the T-sample
*8 Hereafter we denote students in Montpellier theavhple.
*9 Hereafter we denote farmers in the High perforniirigation system the H-sample.

%0 Hereafter we denote farmers in the Low perforniirigation system the L-sample.
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voluntary adhesion treatment. Similarly, two irtiga systems among the low performing
ones were selected, each one assigned to one érgatm

One can argue that there is less control on thedas recruitment inside the irrigation
system. We bear in mind that the average populati@n irrigation system is 56 farmers. 24
participated in each of the selected ones, whighespond to an average of 42.2% of their
population. We assumed that is sufficient to captbe initial situation of the group. We also
bear in mind that our aim is to capture two diffgrenitial situations: (i) groups low

performing, (ii) groups highly performing.

In addition to the treatment within the irrigatisgstem, we also performed two treatments
with independent farmers. Independent farffefssample) do not belong to an irrigation
system. In contrast to the other subjects of takl fexperiment, they are not involved in the
provision of a collective good. This treatment witdependent farmers provides a control for
the higher level of interaction existing betweemfars of the irrigation systems. Independent
farmers were randomly recruited from the same afethe irrigation systems. Table 38

summarizes the design of the treatm®nts

Table 38

Experimental design

M-sample® | T-sample® | H-sample®© | L-sample® | I-sample®
24 farmerg’ | 24 farmerg’
Baseline 24 students 24 students 24 farmerg’
Mlelsa®@ Bou Ali@
Voluntary 24 farmerd’ | 24 farmerg’
_ 20 Students | 24 students 24 farmerg’

(a) Students in Montpellier ; (b) Students in Tupi¢c) High performing irrigation system ; (d) Low

performing irrigation system ; (e) Independent farsn; (f) F-sample ; (g) : Name of the irrigatigistem ;

®1 Hereafter we denote independent farmers the |-amp

%2 Hereafter we denote treatments with farmers tsarfple.
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Upon attending the experiment, farmers were remuthanks to the water master of the
irrigation system and to some responsible admatsts. They were contacted a week before
the experiment. The only condition that imposedhe recruitment of the farmers was the
obligation to be literafé. 144 farmer¥ participated in the experiment. Table 39 displings
characteristics of the subjects. They are essBntian (96.52%) aged 41 years on average
(Standard deviation of 14 years). Most of them mr&ried 75.6% with a low level of
education (6 yea?3 with a standard deviation of 3 years). The majooit them own their
parcel (88.1%) and agriculture is their unique meo(75.5%). The average area of the farm
of the subjects is 2.77 ha : 2.28 ha for farmershm irrigation system, and 3.77 ha for

independent farmers.

Each experiment took place in a different locatibnerefore, a new experimental setting had
to be set up on each occasion. Three experimemesapaducted outdoor (Figure 13) and two
indoor$®. The experiments were organized either early énrttorning (7 a.m.) or late in the
afternoon (6 p.m.) in order to avoid heat and tbdisturb farmer’s productive activities. The
materiel necessary for the experiment was brougtit éme by a truck. It took between 30 to
50 minutes to prepare the experimental settingasEstanf€ were recruited from the region
of Kairouan for the needs of the experiment. Theyeatrained ahead of time to be familiar
with the protocol. 4 of them were assigned to #ek tdata collection’ and the other 6 were
assigned to the task ‘input the data’ in a lapteach of these assistant handled a laptop on

which they had to input the data on spreadsheghéogroup they were responsible.

% Farmers had to know at least writing and readinglrers.

% No correlation was observed between the demograiniables and the contribution behaviour, exéepthe

ownership of the farm. See Section 4.1.
% It can imply 6 years at the same level or finighitlementary school.
% 2 treatments were conducted in an elementary $emabl in a big house in construction.

679 students + 1 Math teacher of a high school.
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Figure 13 Outdoor experiment

Before starting the explanation of the instructioms checked that each farmer could hear the
speech and see clearly the board. If not, they wesiged to move for the duration of the
explanation. In outdoor experiments, up to 6 fasneere moved. The time needed for the
instructions was about 15-20 minutes but reachethifbites in one experiment. To shorten
the duration of the experiment and to adapt tddheeducational level of the farmers, a short
version of the instruction was elaborated. Onlydlaral explanation was used. The usual
private reading of the instructions and the com@nsion questionnaire exercise were
suppressed since they were too time-consuming.

The instructions were translated in an “elaboratddilect; the use of the formal Arabic
language would require more efforts from the farithamn the daily dialect language. Thus,
we used a mix between Tunisian dialect and fornrabf language. Careful attention was
paid to choose the appropriate words. Before thle fxperiment, the text translated for the

oral speech was checked with different farmers @emple from the region of Kairouan for
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the ambiguous terms. The oral explanation incluthes guarantee of the anonymity of
participant’s identit{?, the group formation (the partner design), theswf investment in the
private and the collective account and the paymmelds. After each stage we asked for
questions and answered them loudly. Three exangblesmputation (the same found in the
instructions for the students) corresponding tottlree main issues in the game were given
and explained on the white board in both the basednd the voluntary adhesion treatment:
success in the provision of the public good witstrictly positive contribution, failure in the
provision of the public good with a strictly poséi contribution and success in the provision

of the public good with no contribution of the faam

The experiment was conducted by “paper and péicBubjects were randomly assigned to
groups of 4 in a partner design. A system of badges used to maintain the anonymity of
the experiment. Before the beginning of the expeningroups were constituted in a manner
that keeps members of the same group diStgRtgure 14). Once the subject arrived and
chose his place, he was automatically assignedgm@p. Only the experimenter knew the
composition of the groups. At the end of each pkrid assistants collected the answer
spreadsheets from the subjects randomly. The ansprendsheets were then distributed to
the 6 assistants responsible of the calculatioth@fearnings (each of these 6 assistants was
responsible for one of the 6 groups). Once theirgsnwere calculatéd the 4 assistants get
back the spreadsheets sorted by group. At thie sifithe assistants return the spreadsheet, it
is possible that some subjects could guess the asitign of their group by carefully
following the returning of the spreadsheet of thaique assistant. To avoid any possibility
of identification, the spreadsheets were mixed betwthe 4 assistants before returning them
to the subjects. By mixing the spreadsheets, stdhmmuld not watch the 4 assistants at the
same time and identify the other members of theiug. This design allowed the anonymity
of the experiment to be guaranteed. It also peeohitb accelerate the returning of the results

to the subjects. Subjects were assigned to a nuwiese distribution inside the “room” was

® The anonymity of the identity of the experimentswighly appreciated by farmers. Before the begiprif

the experiment, many farmers wonder about the &itineoutilization of the data.
% See the spreadsheet of the game Appendix 5.2.1.
O The chairs were spaced by at least 1 meter imtleor experiments and up to 2 meters in the outdoes.

"L On average, it takes 2 minutes per assistantitalage the earnings.
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perfectly known to the assistants. Therefore, eifethe spreadsheets were mixed, the

assistants were able to locate quickly each subject

Figure 14

Anonymity design

1 2 3 4 12.4
7

5 6 7 8 6 8
9 10 11 12 9 10
13 14 15 16 15 16
17 18 19 20 17 18
21 22 23 24 21 22123 24
The emplacement of the subjects Tmepasition of the 6 groups

The first three periods were considered as traipegods (however farmers were also paid
for them). To help the understanding of the gameeshresults given to farmerg. group
contributions, earnings of each account and tosahieg of the period were written in a
different colour. We controlled the understandingf the game by checking during these
three periods, individually, the comprehension aicre farmer and answering loudly
additional questions. The most frequent questiost Waan | repeat the same strategy?” .

The same conversion rule was applied to the easnofgfarmers in Kairouan and with
students in Tunis. The opportunity cost of one hanuol a half is higher for farmers than for
students —since farmers are professional- but senasd that the difference of the standard of
life between the city —a capital- and a rural amgaresented an acceptable compensation to
maintain the same level of conversion with farméfse final payment represented merely the

2 We observe more free riders in the public goodtiments than in the club goods treatments in @l th
treatments Cf. Result 4.2.4.). It is a sign that farmers did ustierd the game since it is consistent with the

theoretical prediction.
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energy consumption of one day of irrigation orIsfig more than the minimum daily wage of
a worker in a rural area for two hodfgon average 6.469. The remuneration was sufficient
to provide strong incentives. One of the sessioas erganized the same day than the weekly
market and farmers preferred nonetheless to geatieiin the experiment. The final payment
was achieved in an isolated pla@g( another classroom in the school) in order to avoid
crowding around the experimenter and to guaranteenyamity till the end of the

experiment’
Constraints of the field experiment

Three main constraints faced the achievement ofi¢hek experiment. The first that we faced
was institutional. In order to conduct the expenineauthorization from the different
administration® in charge of was required. Unfortunately, the adstiation of the irrigation

system was reluctant to allow the work for sevezakons:

* They did not perceive the interest of running stygde of experiment. They are more
used to the role-playing methods with contextuabués’. The abstract
decontextualized experiment appeared strange tadimenistrators.

* They were already very busy.

* [t was a “threat” to their work. Farmers frequerhgfer not to attend the meetings of
the administration since they live far away and/thsually do not have a vehicle. For
instance, coming to our experiment required 30-4%utes of walk for many subjects.

Therefore, the success of grouping 144 farmers days challenges somewhat the

3 We maintained a similar level of remuneration teswthe M-sample, the T-sample and the F-sampedier
to maximize the control on our experiment. Note fwa&vious works showed that the variation of stafteest
not significantly affect the level of cooperatid@ameron, 1999; Kochet al, 2005)

" Show up = 2.75€ ; Average earnings of the experime3.71 €

5 In the two first treatments, the payment took platthe same place of the experiment. It entaiedmuch

crowding.
® Ministry of the agriculture (irrigation system anater resources departments) and ministry ofrttezior.

" During a meeting with the administration, an expr role-playing method working with farmers ofeth
irrigation systems was present. A debate on thevagice of each method occurred. The expert ofplalging —
a sociologist - was contracted by the administratm perform games with farmers. The private exfadttthat

his work was in rivalry with our research. The gt did not facilitate our institutional approval.
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work of the administrators. In our case, it wasnienetary incentive that brought the
farmers. There is no such incentive to go to a mgeif the administration.

In addition to the agricultural ministry’s suppaait) authorization from the ministry of interior
was required. The law obliges to inform the donwebtireau of the area for organizing a
meeting of people within a public area. This was aaritical constraint but it made the

institutional approval longer.

The second main constraint to the field experinveas the logisti€® issue. All the equipment
had to be found in the rural area of the field expent including the laptops. The help of the
assistants.e. students of Kairouan’s region, was a key issusoAthe equipment had to be
stored in a safe place after each session. It t&vdxk tbrought to the remote location of the
experiment. A truck was hired for that purpose difig electricity in the outdoor sessions was
not easy. Prior visits had to be done to check kdrethe location was suitable or not. In
addition to the logistic issue, the experimentedt kmmanage 10 assistants during 2 weeks.
The experimenter had to keep them serious and atetlvwake up the day of the experiment
at 6 a.m., take care of the laptops, do not malstakes in the calculation of the earnings etc.
Furthermore, some assistants expressed a disagreevith their wage: Before the field
experiment, an agreement was concluded to payt avige for each session, equal to 5.5€.
This wage represents the average earning of theriexgnt with students in Tunis. All
assistants were fully satisfied since this corresigoto the daily wage of a rural worker,
which they could earn in about two hours only! Hoer the second day of the experiment,
the assistants claimed a higher pay. They arguedhle subjects were better paid than them,
and were disappointed for that reason. Finallydred contract was renegotiated, since the

experimenter could convince them that they wemyfaiell paid.

The last issue that matters was the recruitmetiieofubjects. Leaders of the irrigation system
played a crucial role in the success of the retmit. They informed farmers and were very
efficient in mobilizing and informing potential pimipants. The head of local administratidn

also knows the key persons to contact in ordenfiarm as many farmers as possible of the

event of an experiment. The previous visits toftblel facilitated the contact with the leaders

8 2 cars, 30 chairs, 6 tables, 6 laptops, 1 whisrdio45 m of wires, 24 badges, 24 calculators, akiooks,
30 pencils.

|t is important to note that the role of the adistirative responsible has to be limited to the uitarent. His

eventual presence the day of the experiment carifyrtbd behaviour of the farmers.
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and the administration. In addition to the recmsitean important show up fee (equal to the
expected earnings of the experiment) was announthd. earnings of the experiment
appeared to be risky to the farmers — since it n@pen the performance of the subjects-.
Besides, as many farmers come from remote placessi totally deserved as compensation.
The procedure of the recruitment started one wesforé the experimeft We insisted

several times that local head of the administrasind leaders of the irrigation system would

make sure that subjects will be present on theofitye experiment.

It is clear that the monetary incentive broughtjecis to our experiment. However, it was not
a sufficient condition. Only announcing to the famnthat an experiment will be performed
with a remunerated participation was not enougte 3ipport of an official institution - the
head of local administration in our case- was intguar It added the required credibility to
our work. It was important for farmers to know thley attended a place where a research
project supported by the administration was cayned just an independent work performed
by a PhD student! Moreover, they felt more involvethce they became valued by
participating in a research project that looks raftieeir concerns. They become more

motivated and therefore more likely to participatéhe experiment.

To conclude, assembling the farmers was not an taa&y The experimenter had to rely on
other people in order to recruit. Despite all tiforés that an experimenter could make,
chance played also its role. In standard lab erparts, one usually sends e-mails (or phones)
to a sample of subjects belonging to a pool of maars. Subjects have to confirm (e.g.
through a website) their attendance and usualygel number of subjects than required are
invited to prevent defection. The day of the expent, the experimenter has simply to wait
for the subjects. In the field, there is no datagelarmers phone numbers, promises replace
confirmation and extra subjetsre just more farmers contacted. The day of tipegment,

the experimenter cannot only hope that participaniscome to the right place at the right

time, if ever they decide finally to attend!

8 For the independent farmers (the I-sample), stbjsere contacted two weeks before the experiment.

81 1n only one experiment, 2 extra subjects havestessi In the other experiments, the experimentdrthavait

till the 24 farmers were reached.
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Table 39

Characteristic of the subjects

Number of Total Average
Average area Farming
farmersin | Area of years of | Average| ) _ Owning
per farmer _ is their | Marital _
the the L education age Sex their
L L participating only Status
irrigation | irrigation per (years) | farm
(Ha) income
system system farmer
Baseline 2.55
61 134 7 48 62.5% 87.5% 91.69 95.8 %
(Mlelsa) (2.198?
H-sample
Voluntary adhesion 1.66
56 90 6 41 73.9% 83.3% 1009 50 %
(Karma 1) (1.60)®
Baseline 2.56
49 126 6 35 79.1% 41.69% 87.59 100 %
(Bou Ali) (2.57)@
L-sample
Voluntary adhesion 2.36
y . 59 84 7 37 79.1% 62.5% 1009 87.5%
(El Borj) (1_42)(3)
Baseline -- -- 4.36 6 48 83.3% 83.3% 100¢ 95.8 %
[-sample
Voluntary adhesion -- -- 2.98 4 52 75.0% 95.8% 1009 100 %

(a) Average area per farmer in the irrigation systha)
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4 Results

The presentation of results is structured as fallew begin by checking the existence of a
relation between contribution and demographic wem Then, we examine the results of the
voluntary adhesion treatments in comparison to lieeline treatments within the three
samples separately. In the subsection 3.2, we ssitlne provision of the public good and the
club good with respect to the sample of farmersthim last section, we discuss farmer’s
cooperative behaviour in comparison to the resaftgshe lab. At the beginning of the

subsection 4.2., 4.3. and 4.4. we present how dpraeeed to support our results.
4.1 Demographic variables

We aim to check the existence of a relation betwdéendemographic variables and the
behaviour of the subjects in order to be sure thatobservations are only related to the
experimental design. We conduct two types of testpending on the qualitative or
guantitative type of the demographic variable. Ae&man correlation coefficient is
calculated for quantitative variableagg years of schooland farm size) A U test is
conducted for the qualitative variableeg marital status owning or lending the farm,
existing or not of another income resource). Fivgt, perform these tests on the pool of
samples (baseline + voluntary adhesion), then éengidch treatment. Table 40 reports the
results. It shows an independency or weak corogldietween contribution aradje years of
education,the farm sizeand sex However, mixed evidences are observed for thetahar
status (significant in the baseline treatment aontl significant in the voluntary adhesion
treatment) and a significant positive effect onperation for the ownership of the farm and
the multiple source of income. Thus, farmers than dheir farm and farmers that have

another income than agriculture seem to be, acugtdi the test, more cooperative.
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Table 40

Results of tests between contribution and demogradvariables

Contribution

Pool Baseline Voluntary adhesion
Age® -0.0226 -0.0616 0.0226
Years of schod? 0.0105 0.0302 0.0102
Farm size® 0.0818 0.0815 0.1066

Farm ownership” | U= -4.00 ; p=0,00 U=-2.84;U=0,00 U=-4.75; U=0.00

Income sourc&®

Sex®

Marital status®

U=-1.82 ; p= 0,06
U=0.42 ; p=0.67

U=-1.98; p=0.04

U=-4.58; p =0,00
U=1.21; p=0.22

U=-3.31; p<0.01

U=2.27 ; p=0.02

)

U=1.45; p=0.14

(a) : Spearman correlation coefficient ; (b) : Wikon-Mann-Whitney test - The null hypothesis tetts

absence of an effect.; (c) not enough observations

We develop the analysis with a panel data regressiplaining individual contribution — the
dependent variable - by the demographic variables @ dummy treatment. Results are
reported in Table 41. All coefficients of the reggers are non significant, except for theam
sizeand thefarm ownership Thus, for the three variables singled out by gstadistical test
only one farm ownershipis significant. The remaining two variablédarital statusand the
incomesource- are not significant. We thus ruled outrteffect on collective contribution.
The regression also points out a stronger effectheffarm sizeon cooperation than the
Spearman correlation (0.08). Mixed confirmations abserved for this variable. Owning a
farm is the only strong effect observed. We assuthatl it is not enough to consider the
existence of a demographic variables effect inta@atments.
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Table 41

Results from panel data regression explaining indidual contribution in the pooled sample (H-sample +

L-sample + I-sample) @

Regressors Contribution

Intercept --
Age -

Years of school -

0.21(*
Farm size
(3.69)
1.26(%)
Farm ownership
(2.98)
Income source
Sex
Marital status
Period
Dummy_treatment (supressed)
Log likelihood -8970
Number of observation 3050
Number of groups 122
Periods 25

(*): significant at 1% level; (**) : significarat 5% level ; (***) : significant at 10% level ;- non significant

(a) : T-statistics are in parentheses (b) Dummmatbée for each treatment suppressed for easeeseptation ;

Regressions are corrected for heteroskedasticityaatocorrelation.
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4.2 Provision of club goods with farmers

In this subsection, we compare the voluntary adimeseatment to the baseline treatment in
each sample of farmers. Our results show that tisen® differences between the voluntary
adhesion treatment and the baseline in the H-sawmiftherespect to the group contributions,
success of provision and welfare (Reddisamplg. In resultL-sample we show that the

welfare and the success of provision increase envtlluntary adhesion treatment. Also, we
show that group contributions sustain longer iretim the L-sample and the I-sample (Result
I-sample). Finally, in theesult H-sample+L-sample+l-sampleje show that the number of

contributors is higher in the voluntary adhesicgatment than the baseline within the three

samples of farmers. Hereafter, we present our aceke

We take as a reference our findings with the T-dantp interpret the field experiment
observations. This is motivated by the subtle diffiees observed between the M-sample and
the T-sampl&. On the whole, similar results were obtained betwine T-sample and the M-
sample. Nonetheless the variance of group conitoibsi is lower among the T-sample, there
are more contributors (especially in the baselieatiment) and voluntary adhesion does not
decrease the cheap riding. Therefore, in orderaio exacerbate these differences in our
comparison to the lab i.e. the student’s pool anddt overwhelm with negative results that
have been already proven to not resist subjeciggnocomparison, we choose to interpret our
field experiment’s observations only to the T-saenflhis involves that we only expect in our
field experiment (i) an increase of group contrbg, success of provision and welfare (ii) a
rise in the level of asymptotic group contributiosmsd (iii) an increase in the number of
contributors. However, we do not consider in oualgsis that voluntary adhesion decreases

group contributions variance and cheap riding.

We perform the following analysis for the four ritsiexposed below. First, we compare the
baseline treatment and the voluntary adhesionntieatt using non-parametric tests: a two-
sided Wilcoxon-Mann-Whitney téSt or a two-sidedy® test depending on the variable

(qualitative or quantitative). Then, we control foe differences between the two treatments

82 Cf. Chapter 3

8 We denote the Wilcoxon-Mann-Whitney test U testhie rest of the paper.
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with a GLS panéf data regression with random efféctsThe dependent variable is defined
specifically for each analysis. When it is a binaayiable,e.g.success of provision, we run a
logit regression on panel data. Unless reporteceraiise, the regressors are a dummy
treatment taking value 1 for the voluntary adhegi@rior the baseline) and a time variable.
They are denotedoluntary adhesiomndPeriod.We correct for heteroskedasticity and auto-
correlation each time it was detecf®dWe conclude for a significant statistical effedien
both the non-parametric tests and the panel dgtassion agree. We discuss the robustness
of the results if mixed evidences are reported. rEjection threshold of the null hypothesis is
at 5%.

In addition to this scheme of analysis, we estintiaéeasymptotic group contributions within
each sample of farmers by carrying out the follgviegression (Camerat al, 2003)

(Equation 3) :

G =G.*Gi+u * & ©)

wherej=1,2,..,6 and=1,2,..,25

8 We check the presence of unobserved individuarbgeneity with a Breusch and Pagan LM test bedach
panel data regression. The tests confirm the sogmf presence of individual effects and thus #levance of

the data as a panel structure.

% The Random effects were preferred over fixed &Sfaince they allow for regressors that do not \argr
time (dummy variable) and the GLS estimator cogdéat multiple observations from a single grousobjects.
Also, random effects were appropriate since theyme that subjects are drawn from a large populatiothe

case of a field experiment with farmers it is @wvaint hypothesis. (Greene, 2003)

% For all regressions we check for the existenceaofo-correlation and heteroskedasticity : If only
heteroskedasticity was detected (White test) weecoiby running FGLS with a variance covariancerixaif
the errors allowing for heteroskedasticity. If omyra-individual autocorrelation (Breusch and Rag test)
or inter-individual autocorrelation was detectedo@Mridge test) or both simultaneously, we corfeca GLS
random effects regression with a Durban-Watsonfioierfit. Finally, if both heteroskedasticity andydiorm of
auto-correlation was detected, we correct by rupai-FGLS with a modified matrix of covariance of thrrors
allowing for autocorrelation and heteroskedasticBge (Baltagi, 1995) for a discussion of hetroakédity and

autocorrelation under panel data.
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J stands for groups of subjectdpr time y; for the group effect ang; for the error term. We
explain group contribution§;; — the dependent variable- by an inverse functfoimee 1/t -

the regressors-. Asbecomes largel/t gets negligible. Thus, the intercefp represents the
asymptotic group contributions. At the opposier + G represents the initial group

contributions.

Table 42 summarizes our findings. It reports fochedreatment - the baseline and the
voluntary adhesion treatment — and for each samplé-sample L-sample I-sample- the
average individual contribution, the average groaptributions, the success rate of provision
and the average earning of the subjects. We hawereported in Table 42 previous results of
the treatments with the T-sample and the M-sammietlae Pareto dominant Nash prediction.

H-sample Voluntary adhesion does not increase group contbutions, success of
provision and welfare. Also, groups of both treatmets converge to a similar level
of contributions.

Visual inspection of the average group contribugihows few differences between the
baseline treatment and the voluntary adhesionneatt (Figure 15). In the last periods (19-
25) average group contributions in the baselineattnent exceeds even the group
contributions of the voluntary adhesion treatmeéffe first compare group contributions,
success of provision and welfare by non-paramestatistical test. Recall that group
contributions are the sum of contributions of thesubjects of the group and welfare is
measured by subject's aggregate earning from theatpr account and the collective
account’ The success of provision is a binary variablertgkialue 1 when the threshold is
met. The U test and the Chi2 test reveal no sicanifi differences between the baseline and

the voluntary adhesion treatment.

Then we run a panel data regression explair@rgup contributionsand welfare by a
treatment dummy denoteebluntary adhesionAppendix 5.2.7. reports the results of the
regressionVoluntary adhesiots not significant in any of the three treatmergafeming the
findings of the non-parametric test. Thus, subjectdoth treatments contribute the same
amount per group, meet the same number of timehtleshold and earn the same monetary

payments. Finally, Appendix 5.2.8. reports the ltestithe asymptotic group contributions.

87 We will consider this measure of the welfare fue test of the paper.
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Both groups of subjects converge to a higher lefegroup contributions than the Nash
equilibrium. However, both treatments converge tonailar level of group contributions (the
baseline treatment even converges 1 token higleer the voluntary adhesion treatment).

Clearly, the voluntary adhesion treatment did rifeich behaviour of farmers in the H-sample.
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Table 42

Descriptive statistics

Average individual

Average group

Success rate of

Welfare @ (sD)

contribution (SD) contributions (SD) provision ©
. Voluntary . Voluntary . Voluntary . Voluntary
Baseline adhesion Baseline adhesion Baseline adhesion Baseline adhesion
6.44 7.83 25.79 31.35 558.48 626.4
M-sample 39.7% 67.7%
(6.67) (5.89) (17.88) (14.26) (80.60) (101.09)
6.86 8.66 27.42 34.66 546.5 623.12
T-sample 45.3% 69.3%
(6.04) (5.51) (12.97) (10.72) (93.01) (91.63)
9.08 9.05 36.35 36.21 645.41 659.41
H-sample 71.3% 79.3%
(5.65) (5.46) (11.16) (8.88) (76.03) (81.91)
9.48 11.08 37.92 44.35 656.5 745.95
L-sample 73.3% 90.6%
(5.68) (5.23) (12.04) (11.16) (129.42) (92.48)
9.2 10.03 36.80 40.15 656.25 696.22
I- sample 74.0% 82.6%
(5.64) (5.58) (10.96) (10.70) (101.90) (80.68)
Nash prediction® 7.5 7.57 30 30 -- -- -- --

(a) Pareto-dominant Nash equilibrigii) The symmetrical Pareto-dominant Nash equiliforiu

(c) Success rate of provision= Number of times groepsh the threshold / Number of periods

(d) Welfare = Total points accumulated at the ehithe experiment. (1 token in the private accoutitpoint ; 1 token in the collective account = pdint)
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L-sample: Voluntary adhesion increases the welfare and wé&dy the success of

provision. It raises the level of convergence of gup contributions.

Figure 16 depicts the evolution of the average groantributions in the baseline and the
voluntary adhesion treatment. Clearly, average mgroantributions reach higher level of
group contributions than the voluntary adhesiomattreent. We perform the same previous
analysis to examine this graphical observation. Aest shows an increase in individual
contribution (U=-4.91; p<0.01), group contributioft$=-2.48; p=0.01) and welfare (U=-6.65

: p<0.01). Ay test shows also an increase in the success ofsfpovy’=15.26; p<0.01).
Table 43 reports the result of the regression. 8velincreases significantly confirming the U
test results. However, the success of provisiongrodp contributions are not significantly
affected by voluntary adhesion. Mixed support igstlobserved for these variables. The
increase of the success of provision is significarthe 1% level in the statistical test but the
effect is not strong enough to be captured by égeassion (significant only at 7%). We recall
that the success rate reached 90.6% in this valuatithesion treatment. It is the highest rate
ever reached in our experiment (including the expemts with MBG with voluntary
adhesion Cf. Chapter 3). It is difficult to increasignificantly the success rate of a baseline
treatment that reaches 73%. Moreover, if welfaraases significantly then it is probably
due to a higher success rate. Besides, the Figudearly suggests a higher level of group
contributions than the baseline treatment. Heneehawve considered that voluntary adhesion
treatment does increase the success of provisibrwbakly. For group contributions, the
regression rejects the existence of a significdrange. It therefore contradicts the U test
result. We thus conclude that there is no signiazhange. Finally, Table 44 reports that
voluntary adhesion treatment raises asymptotic gi@ntributions by 8.75 tokens. Clearly,
there is a significant higher level of convergentéhe voluntary adhesion treatment than in

the baseline treatment.
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Table 43

Results from panel data regressions explaining grqucontributions, success of provision and welfarel¢

sample)®
Regressors Group Success of provision Welfare
contributions ()
Intercept 34.39 -- 25.74(%)
(10.16) (48.92)
Voluntary adhesioff’ - 0.91 (***) 3.44 (¥)
(1.80) (7.71)
Period 0.27 (*) 0.02 (*) 0.10(*)
(3.78) (1.78) (3.46)
Log lieklihood 9.8%" -116 - 4159
Number of observation 300 300 300
Number of groups 12 12 12
Time periods 25 25 25

(*): Significant at 1% level; (**): significantteb% level; (***): significant at 10% level; -- nosignificant

(a) : T-statistics are in parentheses ; (b) :Logifression ; (c) : dummy variable taking value itfe voluntary
adhesion treatment and 0 for the baseline treatmgia) : R2 overall ; Regressions are corrected fo
heteroskedasticity and autocorrelation.

- 200 -



Chapter 5 Voluntary versus involuntary adhesion to a self«grning irrigation system. A field experiment.

Table 44

Results from panel data regression explaining asynptic group contributions (L-sample) © ®

Regressors Baseline Voluntary adhesion

Intercept 37.50 (*) 46.25 (*)
(13.87) (47.35)

Period_inver - -13.50 (*)

(-3.50)

Log likelihood -574 -561

Number of observation 150 150

Number of groups 6 6

Time periods 25 25

(*): significant at 1% level; (**): significantteb% level; (***): significant at 10% level; -- nosignificant

(a) : T-statistics are iparentheses (b) Gt =Goo+G)*(%)+Ui +&  with & =08-1+Ve where i=1,2,..,6

and t=1,2,..,25 Regressions are corrected for heteroskedasticityaatocorrelation.

[l-sample: Voluntary adhesion raises the level of convergeec of group

contributions.

Figure 17 displays the average group contributifmmsboth treatments with the I-sample.
Visual inspection shows no differences. Howeverge thon-parametric tests reveal a
significant increase in individual contribution (U2.57, p=0.01), group contributions (U= -
4.52; p<0.01) and welfare (U=-3.08; p<0.01) exdeptthe success of provision?(=15.26;
p=0.06). Appendix 5.2.9. reports the results of plamel data regressions. It reveals that
voluntary adhesioms not significant in explainin@roup contributionssuccess of provision

and welfare Therefore, when non-parametric statistical te$tsw significant increase for
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group contributions and welfare, the regressiorayais brings little support. We conclude

that these mixed evidences are not sufficient tppett the existence of a significant

difference between the baseline and the voluntalyesion treatment. Finally, Table 45

reports the analysis of the asymptotic group cbations. It shows that both treatments
converge to a significantly higher level than thasN equilibrium. It reveals also an increase
of 4.49 tokens between the asymptotic group camiobs in the voluntary adhesion and in

the baseline treatment that does not vary over.time

Table 45

Results from panel data regression explaining asynptic group contributions (I-sample)® ®

Regressors Baseline Voluntary adhesion

Intercept 36.24 (%) 40.73 (*)
(33.36) (39.95)

Period_inver -- --

Log likelihood -562 - 568

Number of observation 150 150

Number of groups 6 6

Time periods 25 25

(*): significant at 1% level; (**): significantteb% level; (***): significant at 10% level; -- nosignificant

(a) : T-statistics are in parentheses (Kbt =Goo+G)*(%)+Ui +&  with & =0E-1+Vie where i=1,2,..,6 et

t=1,2,..,25 ;Regressions are corrected for heteroskedasticityaatocorrelation.
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Figure 15: Average group contributions (H-sample).
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Figure 16: Average group contributions (L-sample)
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Figure 17: Average group contributions (I-sample)
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H-sample + L-sample + I-sample Voluntary adhesion treatments increase the

number of contributors.

One main result of the voluntary adhesion treatmenthe increase of the number of
contributors. We report in Table 46 the average memof contributors per group in all the
treatments. It indicates a higher average numbercaftributors among farmer in the
voluntary adhesion treatments. However, it alsdireg an important increase of the number
of contributors in the baseline treatments. Thus,odr previous findings in the lab still

available with farmers?
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Table 46

Average number of contributors per group

Group
M-sample | T-sample | H-sample | L-sample | I-sample _
size
. 2.46 3.06 3.78 3.79 3.69
BaselingsD) 4
(1.38) (1.13) (0.41) (0.43) (0.50)
Voluntary 3.35 3.79 3.90 3.96 3.93 4
adhesionsb) (1.20) (0.42) (0.31) (0.19) (0.25)

(SD): Standard deviation between brackets

To address the differences between the baselinghendoluntary adhesion treatments we
first run a Chi2 test. It reveals the existence aignificant increase within the three samples
of farmers: H-sample (U= -3.03 ; p<0.01) L-sampke(#4.14 ; p<0.01) and I-sample (U= -
5.01 ; p<0.01).Then, we perform a panel data regression explairiireg number of
contributors per group for each sample of farmgra breatment dummyoluntary adhesion,
over time. Table 47 reports the results of theaggon. It shows that the dummy variable is
significant and positive. The increase of the numidfecontributors is thus significant. The
regression reveals also that the regrepsoiod is not significant in the three cases. Hence, it
indicates that the increase of the number of doutiors is stable over time. This finding is the

uniqué® effect of voluntary adhesion that we observe intla treatments: in the lab at

8 previous findings with the M-sample showed a deseeof cheap riding. It suggested that voluntahyeaibn
favourite a better coordination among subjects ividdally each subject contribute less tokens lmlfectively
a higher group contributions is reached since rimatiziduals contribute collectively —. We did nmanfirm this
result with Tunisian students. Nonetheless, we h@mducted the analysis with farmers. We run a 4 te
compare the individual contribution to the conttibo level of only real contributing periods (weogr
observation where there is 0 tokens contributeddhdws that there is no difference for the H-sanfpl=1.02;
p=0.30) and the I-sample (U=-0.82; p 0.40). Forltteample, it even increases (U=-3.84; p<0.01). pievious

finding with the T-sample — absence of cheap ridirggthus confirmed with farmers.

- 205 -



Chapter 5 Voluntary versus involuntary adhesion to a self«grning irrigation system. A field experiment.

Montpellier, with students in Tunis and in Kairouaith farmers —including the H-sample
where group contributions, success of provision amdfare remain unchanged between

treatments-.

Table 47

Results from panel data regressions explaining theumber of contributors per group for each sampleé?®

Regressors H-sample L-sample I-sample
Intercept 3.81 (%) 3.86 (*) 3.74 (%)
(2.57) (121.18) (77.31)
Voluntary adhesioff’ 0.12 (*) 0.12 (*) 0.18 (*)
(3.13) (3.98) (4.45)
Period -- - --
Log likelihood 0.45 37 - 99
Number of observation 300 300 300
Number of groups 12 12 12
Time periods 25 25 25

(*): Significant at 1% level; (**): significantteb% level; (***): significant at 10% level; -- nosignificant

(a) : T-statistics are in parentheses (b) dumnniakée taking value 1 for the voluntary adhesiggatment and O

for the baseline treatmenRgegressions are corrected for heteroskedasticityaatocorrelation.

4.3 Sample of farmers and the provision of collecti  ve goods

In our field experiment, we deal with three sampl® wonder in this subsection whether
we observe differences in the provision of the aobd and the public good with respect to
the sample of farmers. In other terms, do the theaeples providing club goods (respectively

public goods) obtain the same resulR&sult 1shows that there is no difference between the
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three samples providing public goods (group coutidns, success of provision and welfare
are similar). However, samples providing club goddier in the level of group contributions
provided (se®esult 3. Hereafter we present our evidences.

We conduct the following analysis: we first compalby non-parametric tests, individual

contribution, group contributions, success of psmn and welfare between the samples.
Each sample is compared to the 2 other ones. 12 ges treatment are therefore performed.
Then, we support our result by a panel data regresath sample dummies (3 dummies) and

time as regressors. We choose to interpret oultsesith respect to the I-sample.

Result 1: The provision of the public good is not related tdhe sample of farmers
: Group contributions, success of provision and wé&re are significantly equal

between the H-sample, the L-sample and the I-sample

Appendix 5.2.10 reports the results of the sta@s$tiests comparing individual contribution,
group contributions, success of provision and welfzetween the three samples of farmers.
All the 12 statistical tests are non-significanke&ly, there is no difference between the three

groups of farmers in the provision of the publiodo

We develop our analysis by examining the relatibngmoup contributions, success of
provision and welfare — the dependant variablethreg regressions to the samples of
farmers High performing, Low performing@and Period are the regressors). Table 48
reports the results. The coefficients of the dumwasiables —High performingand
Low performing- are not significant confirming thus the resultste statistical test.
Therefore, dspite all the differences that can exist betwbenthree samples of farmers we
obtain the same findings for the provision of thidd public good game. Moreover, this
result brings additional evidence that the effegbserved in the voluntary adhesion in

comparison the baseline treatmer@s$. 3.1 Voluntary adhesion and farmgese due to the
voluntary adhesion variable.
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Table 48

Results from panel data regression explaining groupontributions, success of provision and welfare ithe

baseline treatment of the pooled sample (H-samplel+sample + I-sample) @

Baseline treatment

Regressors Group contributions Success of Welfare
provision
34.93 () 0.95 2552
Intercept
(12.52) (2.11) (13.28)

High Performing ® - - -

Low Performing® - - ~

0.14(**) 0.01 --
Period
(2.23) (1.09)
Log likelihood 1.09%" -249 0.09%)
Number of observation 450 450 450
Number of groups 18 18 18
Periods 25 25 25

(*): significant at 1% level; (**): significantteb% level; (***): significant at 10% level; -- nosignificant

(a) : T-statistics are in parentheses (b) DummyHeample; (c) Dummy for L-sample; (d) : R2 ovérarhe
dummy variable of the I|-sample is dropped ; Regoess are corrected for heteroskedasticity and

autocorrelation.

- 208 -



Chapter 5 Voluntary versus involuntary adhesion to a self«grning irrigation system. A field experiment.

Result 2: The provision of club goods depends on the samplef farmers
participating; Group contributions are highest among the L-sample, then the I-

sample and lastly the H-sample.

The same analysis performed with the baselinentremt is conducted with the voluntary
adhesion treatment. Table 49 reports the resulthefU test ang’ tests. It shows that in
contrast to the baseline, results of the provisibithe club good depend on the sample of
farmers participating. All the statistical testse agignificant. (except for the success of
provision between the H-sample and the I-sampled. &nduct the same previous panel
regression. Table 50 reports the results. It shthas in the case of the H-sample, group
contributions decreases within the H-sample — immarison to the I-sample- whereas it
increases within the L-sample. For the success@figion and welfare, the coefficients of
the dummies variables are not significant. Thus, dtatistical test suggests the existence of
differences between the samples of farmers in thenvary adhesion treatments whereas the
regression supports the significant change onlgfoup contributions. We observe therefore
mixed evidences. Nonetheless, the existence of slistussion, in comparison to the
provision of public good, supports a higher sewngjtito the sample of farmers participating
in the provision of club goods than in the proumsad public goods.

Table 49

Results from non-parametric tests comparing individial contribution, group contributions, success of

provision and welfare between H-sample, L-sample ahl-sample in the voluntary adhesion treatment.

Individual Group Success of
o o o Welfare
contribution contributions provision

H-sample / L-sample U=0.63 ; p<0.01 U= 6.41; p<0.01 y°= 7.55; p<0.01 U= 7.20; p<0.01
H-sample / I-sample| U= 3.04 ; p<0.01 U= 3.37; p<0.01y*= 0.54; p= 0.46 U= 3.08; p<0.01

L-sample / I-sample | U= -3.29 ; p<0.01 U= -3.13; p<0.01 %°=4.15p=0,04 U= -4.15; p<0.01
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Table 50

Results from panel data regression explaining grougontributions, success of provision and welfare in

voluntary adhesion treatment of the pooled sampleH-sample + L-sample + |-sample)®

Voluntary adhesion treatment

Regressors
Group contributions Success Welfare
Intercept 39.79 (*) 1,71 28.18
(27.89) (3.98) (16.70)
High Performing ® -3.32 (*¥) -
(-2.52) )
Low Performing© 3.57 (*¥) -
(2.40) B
Period -- -- --
Log likelihood -1639 -188 8.4%
Number of observation 450 450 450
Number of groups 18 18 18
Periods 25 25 25

(*): significant at 1% level; (**): significantteb% level; (***): significant at 10% level; -- nosignificant

(a) : T-statistics are in parentheses (b) Dummy-Heample ; (¢) Dummy for L-sample ; (d) : R2aadér The
dummy variable of the I-sample is dropped ; Regoess are corrected for heteroskedasticity and

autocorrelation.
4.4 The cooperative behaviour of farmers

In this subsection we show that farmer’s coopeeatiehaviour is strongly different from
students. We show iResult 1that farmers contribute significantly more thamjsats from
Tunis. Inresult 2,we point out the high level of performance in tresdline treatment of

farmers. Inresult 3, we show that group contributions of the baselind #re voluntary
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adhesion treatment sustain longer in time than m@antribution of students. Hereafter we

present our evidences.

We assume the existence of a significant differambenever both subjects of the baseline
treatment and the voluntary adhesion treatmenthef field experiment show different
contribution behaviour than subjects of the®fatTherefore, we run a panel data with a
dummy variabledummy_farmertaking value 1 for farmers and O for the T-samplere
precisely, the dummy takes value 1 for all thealsamples of farmers — H-sample, L-sample
and I-sample- and whether it is the baseline owvtiientary adhesion treatment. Similarly, it
takes value 0 with the T-sample for both treatmdhthe dummy_farmeis not significant no
differences is pointed out between the T-sample thedF-sample. On the opposite, if a
significant change is revealed (an increase oredeser of contributions), we conclude for the

existence of a different behaviour.
Result I Farmers contribute strongly more to the collectve account

We report in Table 51 the percentage of the endowmmentributed to the collective account
by subjects from the M-sample, the T-sample and Rheample. It shows a range of
contributions from the third of an endowment 34.6% the M-sample - to almost the half of
the endowment 48.2% — with farmers-. Table 51 addecates an average increase of 10% of
the contributions in the F-sample in comparisothtdT-sample. To examine the significance
of our observation we run a panel data regres$\choose the individual contribution (the
dependent variable) as an indicator of the cooperabehaviour. The regressors are
dummy_farmeandperiod We then perform the regression on the pooledestdjthat is we
mix subjects from the baseline + subjects from v¥o&untary adhesion treatment. Next,
separately, we run another regression separat¢heibaseline and in the voluntary adhesion

treatment.

8 We recall that we compare only to the Tunisianlstis Cf. 3.1.Voluntary adhesion and farmérs
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Table 51

Percentage of the endowment contributed to the ceittive account

Percentage of the

Sample endowment collectively
contributed
Montpellier Students 34.6%
Tunis Students 38.8%
Kairouan Farmers 48.2%

Table 52 reports the output of the regressibnmmy_farmeris significant and positive
within the pooled subjects (+2.90 tokens), the lra's subject (+4.16 tokens) and the
voluntary adhesion subjects (+1.76 tokens). Funlioee, the intercept represents the amount
of tokens contributed by the T-sample. Adding Ehenmy_farmeto the intercept reflects the
average contribution in the F-sample. It is aro@dokens (9.65 tokens in the baseline and
10.25 tokens in the voluntary adhesion treatmenkus, the results of the panel data
regression confirm the observation of Table 52 ola®n: farmers not only contribute more
but also contribute almost the half of their endamm Their cooperative behaviour is

strongly higher than the one of the T-sample.
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Table 52

Results from panel data regression explaining indidual contribution in the pooled sample (T-sample +
M-sample + F-sample)®

Regressors Pool® Baseline treatment Voluntary
adhesion
Intercept 7.02 (%) 5.49 (*) 8.49 (*)
(13.57) (16.29) (23.57)
Dummy_farmer§ 2.90 (*) 4.16(%) 1.76 (*)
(29.78) (13.77) (5.64)
Period -- -- --
Log likelihood -14454 - 7215 -7222
Number of observations 4800 2400 2400
Number of groups 192 96 96
Time periods 25 25 25

(*): significant at 1% level; (**): significantteb% level; (***): significant at 10% level; -- nosignificant

(a) T-statistics are in parentheses (b) Voluntatiiesion + Baseline ; (c) Dummy taking value 1lfésmers ;

Regressions are corrected for heteroskedasticityaatocorrelation.

Result 2 The farmer’s baseline treatment reaches a high el of group
contributions and success of provision in comparisoto student’s baseline. It is

significantly equal to the voluntary adhesion treatnent of students.

Table 42 shows that farmers contribute and succes® in providing the public good in
comparison with the students in Tunis. More speaily, it shows an important improvement
of the baseline treatment of the farmers. On awethg success of provision in the baseline
treatment of the F-sample increases by 28.7% inpaoison to the the baseline treatment of
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the T-sample, group contributions rise by 10.5 takand the number of contributors by more
than 0.73 unitCf. Table 46). Hereafter, we aim to show statistictiig improvement of the
baseline treatment of the farmers. A simple wayngasure the relative importance of this
change is to compare the results from the baselinde F-sample to the results of the
voluntary adhesion treatment of the T-sample. Tikab compare the public good of the
farmers to the club good of the students. We facusir comparison on group contributions,
success of provision and the number of contribufbrs

Starting by the success of provision, a Chi2 testsdnot reject the existence of differences
between the two treatmentg?$0.70; p=0.40). We also run the following regressitVe
explain the success of provision by themmy_farmetaking value 1 for the baseline of the
F-sample and O for the voluntary adhesion treatrokftsample. Table 53 reports the results.
dummy_farmeris non-significant. It confirms the non-parametast result. We perform the
same analysis with group contributions and the remab contributors (Table 53). We find
the same result for group contributions. Therenisignificant change between the baseline of
the F-sample and the Voluntary adhesion of the mipd& However, the increase of the
number of contributors in the baseline does notakdbe increase of the number of
contributors in the voluntary adhesion treatmeiie fiumber of contributors in the club good
of the T-sample is still higher than the numbercohtributors in the public good of the F-
sample. This is another confirmation of the robessnof the conjecture that the voluntary
adhesion treatment increases the number of cotdrfbuCf. Result4.2.4.)

% |n addition to this comparison between the basatifithe F-sample to the voluntary adhesion offtsample,
we also compared directly the baseline of the Fgdato the baseline of the T-sample. The resubisreported
in the Appendix 5.2.11. It shows a higher levebofup contributions, success of provision and welfamong

farmers.
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Table 53

Results from panel data regression explaining sucse of provision, group contributions and number of
contributors per group in the baseline treatment ofthe F-sample and the voluntary adhesion treatmenbf
the T-samplé®

Regressors Success of Group Number of
provision ® contributions contributors
Intercept 0.83 (**) 34.06 (*) 3.89(*)
(2.09) (20.50) (108.90)
Dummy_farmer§ - 2.49(**) -0.11(%)
(1.72) (-3.60)
Period -- -- --
Log likelihood -342 -2252 -249
Number of 600 600 600
observation
Number of groups 24 24 24
Periods 25 25 25

(*): significant at 1% level; (**): significantteb% level; (***): significant at 10% level; -- nosignificant

(a) : T-statistics are in parentheses ; (b) :tlogfression on panel data with odds ratio (c) Dyrteing value
1 for the farmers of the baseline treatment andrGHe students of the voluntary adhesion treatrimefiunis ;

Regressions are corrected for heteroskedasticityaatocorrelation.

Result 3 Group contributions in farmer’s treatment sustain over time.

The usual pattern that we observe in a Voluntamgt@aution Mechanism (VCM) is a decay
of group contributions over time. However, Figurg depicts a sustaining in the group
contributions of the F-sample while the traditiodakcrease in the group contributions of the

M-sample and the T-sample. In order to addressis¢kise, we run a threshold convergence
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analysis (Marks and Croson, 1998). We calculatesthmared distance of the threshold of each
group for each period. It is the dependent varialdlbe regressors ar@eriod and
Period_squared A negative significant coefficient of the regresderiod means the
existence of a convergence to the threshold whilsigaificant positive sign means a
divergence of the threshold. Finally, a significaonefficient of Period_squaredneans that
the convergence/divergence is non linear. Tableepbérts the results. It shows significant
positive coefficients for the regressors of therfars treatment whereas negative coefficients
for the treatments with students. We report inTthble 54 the results of the regression on the
pooled subjects of the baseline + the voluntaryeamim treatment for the ease of the
presentation. A more precise analysis with a regpason each specific treatment does not
report different conclusion. It reveals that graxgmtributions may not diverge significantly
from the threshold (the coefficient of the regred3eriod is positive but not significant) in
two cases: the voluntary adhesion treatment witin fgerforming farmers and the baseline
treatment with the low performing farmers. Notettira these two cases, the asymptotic

convergence level is higher than the thresholdpB@ns and 33 tokens respectively.
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Table 54

Results from panel data regression explaining thrémld convergence for each sampl&)

Regressors M-sample T-sample H-sample L-sample I-sample
Intercept 216.34(*) 120.44 (*)  58.55 (***) 79.8(***) 86.60(*)
(3.04) (5.03) (1.79) (1.61) (2.42)
Period -30.05(*)  -7.94 (**¥) 15.33 (*) 20.97(*%) 13.89(**)
(-2.44) (-1.87) (2.64) (2.38) (2.20)
Period_squared 1.73 (%) 0.56 (*) -0.57(%) -0.63(**) -0.52(**)
(3.82) (3.54) (-2.67) (-1.93) (-2.21)
Log likelihood -2345 -1909 -1952 -2114 -2014
Number of 275 300 300 300 300
observation
Number of groups 11 12 12 12 12
Time periods 25 25 25 25 25

(*): significant at 1% level; (**): significantteb% level; (***): significant at 10% level; -- nosignificant

(a) T-statistics are in parentheseRegressions are corrected for heteroskedasticityaatocorrelation.
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Figure 18

Average group contributions in the baseline treatmet. (M-sample + T-sample + F-sample)
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Conclusion

Many countries concerned by water scarcéyg(Tunisia) are reforming their nationalized
management of irrigation systems to set up selegung systems. This evolution raises an
implementation issue, about the way to achieve sarchevolution. A possible policy to
implement the transition is to rely on a voluntapproach whereby the ex-centralized state
forces agents to participate in the provision & tiollective good. In this case, the latter
becomes a pure public good. An alternative pokcipoigive the agents the choice to accept —
or to reject - the adhesion to the provision of¢bbective good. In this case, the latter has the
properties of a club good. We investigate in th@kithe possible consequences on agent’s
cooperative behaviour of a policy of voluntary aglba. More precisely, we address whether
the pre-existing network of interactions among farsmaffects the provision of the club good.
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For that purpose, we conducted an artefactual &gfueriment (Harrison and List, 2004) with
different samples of farmers. We found that volantadhesion increases the number of
contributors in all the treatments. This is cor@istwith the theoretical predictions. We also
observe that voluntary adhesion increases the ssiook provision and welfare in the L-
sample. We finally observe that it raises the cogaece level of group contributions with the
L-sample and the I-sample. However, in comparigosimilar experiments conducted in the
lab, voluntary adhesion is less effective in theddfi There is no significant increase of group
contributions and most effects of voluntary adhesiwe observed within one sample of
farmers out of three. The reason seems relatetieichigh success rate for farmers in the
baseline treatment (70%), which is larger thansiinecess rate obtained with student subjects
under voluntary adhesion (see Chapter 2), andrddlga the success rate obtained in our

experiment with Money Back Guarantee (see Chapter 3

Why do farmers cooperate so strongly? A possibpgagmation is that our subjects are used to
provide collective goods (public or club). Farmefsan irrigation system already experienced
the advantages and disadvantages of cooperatiomfapibvision of collective goods (e.g.
association). In contrast, students may be lesd tsehese situations. Another possible
explanation that appeared to us relevant is thetenge of a sharp contrast in the behaviour
between rurals. urban areas. The comparison of cooperative betabietween students in
Montpellier and in Tunis did not reveal any stradifference. However, within the same
country we do observe differences in the coopegdidhaviour between pools of subjects. An
extension of this study including a field experimemth farmers in France would be
inetresting to compare the high level of the coafree behaviour observed with farmers.
Nonetheless, this field experiment with Tunisiamfars offers the possibility of comparison
with previous field experiments dealing with coagiean issug&'. Our result are consistent
with earlier findings: We observe a high coopemtbehaviour that sustain in time with a
contribution close to the half of the endowment ihe Voluntary Contribution
Mechanism(Cardenas and Carpenter, 2008). Carpental. (2007) found this result in a
public good experiment with social disapproval mban slums in southeast Asia. Carpenter

L A higher cooperative behaviour is also observednulte allow for sanctions but we do not addressitisue
in our work. (Barr, 2003) (Carpenter, 2007) (HeRR05). (Visser and Burns, 2005). Also for experitsavith

communication that permits a sustainable extradtiom common pool resources (Cardertal, 2002).
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and Seki (2005) with a close design found the seemelt with fisherman in Japan , just as
Géchter et al. (2004) in a one shot public goodeganth urban and rural subjects in Russia.
Field experiments are still at their beginning atyised facts are rare. However, our finding
of high cooperative behaviour of farmers seemsetodbust since it was observed in several

highly different contexts.

Finally, our experiment reveals little correlatidretween cooperation and demographic
variables. Again there is no proved relation in literature to which we could compare our
findings. Moreover, mixed results are observed. tli@gnone hand, Géachter et al. (2004) found
no significant relation between contributions aramdgraphic variables except age (young
subjects appear to be more selfish). List (2004eoked the same finding. Henrich et al
(2001) also found that demographic variables do exgtlain behaviour in a remote field
experiment with primitive populations. On the otland, Carpenter et al (2007) found that
men do contribute more than women, that schoolgagh free riding (positive correlation
between years of education and less contributiod)tiat age is not significant for explaining
the level of contributions. Further experiments @eeded to infer relevant information from

this issue.
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5.1. The choice of the irrigation system

Irrigation canal
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Appendix 5.1.1. : Flyer of Kairouan (SIRMA)

Projel FSP-SIRMA
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Appendix 5.1.2. :
Location of the

field experiment

Tunisia : a Mediterranean country

of
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Rainfall map of Tunisia :

Source : Mediterranean Atlas (2000)

Kairouan a semi arid area
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Source : Tarhouni et al. (2007)
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Location of th
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Source: Ministere de I'éducation et de la formation (2
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Appendix 5.1.3 :
Maintenance outcome: maintenance responsibility

Maintenance

Maintenance responsibility Maintenance Total

Initial well EI:glgtiI:L:r\i/:g Equlinpl(t;:ent responsibility (civil responsibility Maintenance
Investment  investment Investment (well ) engineering)  (Equipement) responsibility
(TD) (TD) (TD) (TD) (TD) (TD) (TD)

MLELSA 36000 354254 95000 36 1771 2375 4182
Ouled Nasser 100000 616635 60000 100 3083 1500 4 683
BEN SALEM 3 69000 355000 72000 69 1775 1800 3644
HENCHIRJEFNA 300000 434019 149918 300 2170 3747 6 218
BEN SALEM 2 93000 405878 45121 93 2029 1128 3250
KARMA 1 75000 220934 165465 75 1104 4136 5316
KARMA 2 69000 224090 165412 69 1120 4135 5324
CHEBIKA EAST 210000 719079 175253 210 3595 4381 8186
CHEBIKA

OUEST 62000 231000 20000 62 1155 500 1717
AJIFAR 110000 179364 64370 110 896 1609 2616
MJABRA 84000 161000 140000 84 805 3500 4 389
OUSSIF 144000 183442 81880 144 917 2047 3108
HENCHIR EL

BORJ 89000 172000 30000 89 860 750 1699
HENCHIR BOU

ALI 92000 12300 20000 92 61 500 653
DRAA AFFEN 85000 227704 80881 85 1138 2022 3245
Sidi ali Ben selm

I 69000 373678 175146 69 1868 4378 6 316
Mojehdine 50000 150000 30000 50 750 750 1550

TD : Tunisian Dinar Source : our data + Ministry of agriculture
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Appendix 5.1.4.
Maintenance outcome: maintenance ration(Classifiedrigation system)

Average Total

expense per int _ _
maintenance  Maintenance ratio
year for

2003 2004 2005 2006 2007 maintenance 'ESPonsibility

BEN SALEM 3 1506 367 2437 ** 9846 3539 3644 97.1%
CHEBIKA OUEST 3017 904 810 ** 1700 1608 1717 93.6%
SIDI BEN SALM 1 1538 1450 230 ** 1655 4873 6316 77.2%

BEN SALEM 2 1612 1431 4949 1303 2323 3250 71.5%
HENCHIRJEFNA 2135 1361 3590 917 12642 4129 6218 66 .4%

MLELSA 1079 959 2784 *** ok 1607 4182 38 .4%
DRAA AFFEN 641 1231 2000 1086  *** 1239 3245 38.2%
KARMA 2 k267 v W 3016 1642 5324 30.8%
AJIFAR % 104 126 1398 *** 543 2616 20.7%

Ouled Nasser 125 239 542 1158 1500 891 4683 19.0%

HENCHIR BOU ALl 85  **  *  J4Q9  *** 117 653 17.9%
OUSSIF R w783 259 521 3108 16.8%
MJABRA 506 482 *** 1446 413 734 4389 16.7%
KARMA 1 ¥* 479 145 1148 1620 848 5316 15.9%

MOJHEDINE 68 180 300 ** 211 190 1550 12.2%

HENCHIRELBORJ 73 34 82 150 165 101 1699 5.9%

CHEBIKA EAST 547 ** 137 152 185 255 8186 3.1%

Source : our data + Ministry of agriculture
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Appendix 5.1.5.
Origin of conflicts in the irrigation system

Existence of Existence of
privileged privileged
Farmers in farmers due to Respect of the
access to water | the position in water rotation
due to social the irrigation
position system
MLELSA No No Yes
BEN SALEM 2 No No Yes
KARMA 1 No No Yes
KARMA 2 Yes No Yes
HENCHIRJEFNA Yes Yes Yes
SIDI BEN SALM 1 Yes No Yes
BEN SALEM 3 Yes No Yes
CHEBIKA OUEST Yes No Yes
DRAA AFFEN Yes No No
CHEBIKA EAST Yes Yes Yes
OUSSIF Yes No No
AJIFAR Yes Yes Yes
MJABRA No No Yes
MOJHEDINE Yes Yes No
HENCHIR EL BORJ Yes Yes No
HENCHIR BOU ALI Yes Yes No

Source : Our data : Inteviews with irrigated waterster
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Appendix 5.1.6
Water supply adequacy : Intensification ratio

Intensification ratio

Average
2003 2004 2005 2006
(2003-2006)

MLELSA 113% 63% 109% 115% 100%
BEN SALEM 3 105% 128% 104% 97% 109%
HENCHIRJEFNA 79% 62% 105% 83% 82%
BEN SALEM 2 80% 115% 104% 94% 98%
KARMA 1 120% 141% 126% 110% 124%
KARMA 2 88% 121% 136% 120% 116%
CHEBIKA EAST 99% 110% 93% 103% 101%
CHEBIKA OUEST 69% 116% 115% 116% 104%
AJIFAR 92% 67% 100% 62% 80%
MJABRA 56% 25% 40% 32% 38%
OUSSIF 97% 106% 113% 153% 117%
HENCHIR EL BORJ 95% 76% 48% 79% 75%
HENCHIR BOU ALI 91% 67% 48% 25% 58%
DRAA AFFEN 116% 144% 100% 86% 111%
SIDI BEN SALM 1 97% 95% 106% 100% 99%
Ouled nasr 132% 119% 120% 124% 124%

MOJHEDINE

Source : our data + Ministry of agriculture
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Appendix 5.1.7.

Water supply adequacy: average pumped water

MLELSA

BEN SALEM 3

HENCHIRJEFNA

BEN SALEM 2

KARMA 1

KARMA 2

CHEBIKA EAST

CHEBIKA OUEST

AJIFAR

MJABRA

OUSSIF

HENCHIR EL BORJ

HENCHIR BOU ALI

DRAA AFFEN

SIDI BEN SALM 1

Ouled nasr

MOJHEDINE

Water pumped (m3)

2003 2004 2005 2006 2007

381668 389460 388034 47430 451299
306972 338233 406339 342191 357569
595457 896418 839457 292299 934693
345508 445747 461068 216924 402703
80854 126355 206601 **** 250373
62532 71654 103770 15474 158310
93988 178342 187698 146744 105318
178342 250844 247896 222743 54742
54742 67608 21550 55660 75491
131220 79299 **xk  kkkx  kkkk

39518 103984 19080 118462 206954
53655 90486 42104 1147 112485
72390 **** 67608 46986 111014
229968 219809 **** XX 104892
197715 374520 231636 6384 236218
100751 109200 144881 364480 108817

101850 61000 ****  **** 265260

Average
per year
331578
350260
711664
374390
166045
82348
142418
190913
55010
105259
97599
59975
74499
184889
209294
165625

142703

Area (ha)

134
165
430
202
90
80
156
195
39
139
32
126
126
70
125
74

81

Average
(m3 perha)
2474,5
21228
1655
1853,4
1845
1029,4
912,9
979
1410,5
757,3
3050
476
591,3
2641,3
1674,4
2238,2

1761,8

Source : our data + Ministry of agriculture
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Appendix 5.1.8.

Water supply adequacy : average pumped water crosdewith average
intensification ratio m3/ha (2003_2007)

Average rate Average
of water
intensification pumped
2003_2007 m3/ha

KARMA 1 124% 1845
Ouled nasr 124% 2238
OUSSIF 117% 3050
KARMA 2 116% 1029
DRAA AFFEN 111% 2641
BEN SALEM 3 109% 2123
CHEBIKA OUEST 104% 979
CHEBIKA EAST 101% 913
MLELSA 100% 2474
SIDI BEN SALM 1 99% 1674
BEN SALEM 2 98% 1853
HENCHIRJEFNA 82% 1655
AJIFAR 80% 1411
HENCHIR EL BORJ 75% 476
HENCHIR BOU ALI 58% 591
MJABRA 38% 757
MOJHEDINE 1762
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5.2. Experimental Results

Preparation of the experimental setting “input tata
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Appendix 5.2.1. : Flyer of the field experiment
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Appendix 5.2.3. :
Percentage of Nash equilibria

) Voluntary
Baseline _
adhesion
M-sample 5.0% 7.5%
T-sample 4.4% 3.8%
H-sample 5.6% 4.2%
L-sample 4.5% 2.9%
I- sample 1.8% 3.22%

Percentage of Nash equilibria = Number of Nash Idxjisi / Number of times group contributions

reach at least the threshold
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Appendix 5.2.4.
Group contributions (H-sample)

H-sample
Baseline Voluntary adhesion
3- 8-
o | o |
N~ ~
03 \ 31
éo_ ‘ ‘ ‘ a /T Q1 ' )
50 s (e | | re} ag ‘
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0 5 10 15 20 25 0 5 10 15 20 25
Period Period
—&— prov_gr_15 —@— prov_gr_16 —@&—— prov_gr_47 —@—— prov_gr_48
—&— prov_gr_ 17 —@®— prov_gr_18 —@&—— prov_gr_49 —®— prov_gr_50
—&— prov_gr_19 —e— prov_gr_20 —®— prov_gr_51 —&—— prov_gr_52
y=30 : Threshold y=30 : Threshold
A minimum of two subjects to reach the threshold A minimum of two subjects to reach the threshold

Appendix 5.2.5.
Group contributions (L-sample)

L-sample
Baseline Voluntary adhesion
o | o |
© [e°]
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o _| o ] |
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—®—— prov_gr_23 —®—— prov_gr_24 —®—— prov_gr_55 —®—— prov_gr_56
—@—— prov_gr_25 —&—— prov_gr_26 —@&—— prov_gr_57 —e@—— prov_gr_58
y=30 : Threshold y=30 : Threshold
A minimum of two subjects to reach the threshold A minimum of two subjects to reach the threshold
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Appendix 5.2.6.
Group contributions (I-sample)

|-sample
Baseline Voluntary adhesion
o | o |
(e6] ©
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—&— prov_gr_ 29 —@&— prov_gr_3d —&— prov_gr_ 61 —®— prov_gr_62
—&— prov_gr_ 31 —e— prov_gr_37 —@&— prov_gr_ 63 —e— prov_gr_64
y=30 : Threshold y=30 : Threshold
A minimum of two subjects to reach the threshold A minimum of two subjects to reach the threshold
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Appendix 5.2.7.

Results from panel data regressions explaining grqucontributions, success
of provision and welfare (H-samplef®

Regressos Group Success of provision Welfare
contributions (b)

Intercept 35.04 (*) 0.55 (*) 26.22 (%)
(23.93) (2.57) (46.15)

Voluntary adhesioff’ - - -

Period -- -- --

Log likelihood -1110 -164 - 4276

Number of observation 300 300 300

Number of groups 12 12 12

Time periods 25 25 25

(*): Significant at 1% level ; (**) : significarat 5% level ; (***) : significant at 10% level; ron significant

(a) : T-statistics are in parentheses (b) : Loggiression ; (¢) dummy variable taking value 1tfar voluntary. ;

Regressions are corrected for heteroskedasticityaatocorrelation.
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Appendix 5.2.8.

Results from panel data regression of the asymptatigroup contributions
g y g
(H-sample) @ ®

Regressors Baseline Voluntary adhesion

Intercept 36.88 (*) 35.90 (*)
(32.93) (37.48)

Period_inver -- -

Log likelihood -572 -535

Number of observation 150 150

Number of groups 6 6

Time periods 25 25

(*): significant at 1% level ; (**) : significardt 5% level ; (***) : significant at 10% level; ron significant

(a) : T-statistics are in parentheses @ZGw+Gr(%)+Ui +&  where i=1,2,..,6 and t=1,2,..,25. ;

Regressions are corrected for heteroskedasticityaatocorrelation.
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Appendix 5.2.9.

Results from panel data regressions explaining grqucontributions, success
and welfare (I-samplef®

Regressors Group Success of provision Welfare
contributions ()
Intercept 37.34 (%) 0.75 (*) 26.55 (*)
(16.22) (3.28) (22.27)

Voluntary adhesiof? - - -

Period - - -
Log likelihood 2.49%9 -152 0.0%4%
Number of observation 300 300 300
Number of groups 12 12 12
Time periods 25 25 25

(*): Significant at 1% level; (**): significantteb% level; (***): significant at 10% level; -- nosignificant

(a) : T-statistics are in parentheses ; (b): Logifression ; (c) : dummy variable taking value itfe voluntary

adhesion treatment ; (d) : R2 overall ; Regressae corrected for heteroskedasticity and autetzdion.

- 245 -



Chapter 5 Voluntary versus involuntary adhesion to a self«grning irrigation system. A field experiment.

Appendix 5.2.10.

Results from non-parametric tests comparing individial contribution,
group contributions success of provision and welfa between H-sample, L-
sample and I-sample in the baseline treatment.

Individual Group Success of
o o o Welfare
contribution contributions provision

H-sample / L-sample U= 1.21; p= 0.22 U= 0.94; p= 0.34y°= 0.14; p=0.69 U= 0.97; p= 0.33
H-sample / I-sample| U= 0.34; p = 0.72 U=0.29; p=0.76 %°=0.26; p=0.60 U=0.77; p=0.44

L-sample / I-sample | U= -0.91; p= 0.35 U=-0.62; p= 0.53 ¥*=0.01; p=0.89 U=-0.22; p=0.82
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Appendix 5.2.11.

Results from panel data regression explaining groupontributions, success
of provision and welfare in the baseline treatmenof the all the pools of
participants @

Regressors Group Success of Welfare
contributions provision ©

Intercept 26.88 -- 21.91(%)
(9.80) (41.03)

T-samplée” - -

H-sampl&) 10.95(%) 1.46(%) 3.63(%)
(3.96) (2.92) (5.91)

L-sample® 10.51(%) 1.65(%) 2,49
(3.59 (3.24) (3.91)

l-sample® 11.29(*) 1.60(*) 2.49(%)
(4.06) (3.19) (3.84)

Period -0.16(**) -0.02(***) --
(-2.06) (-1.93)

Log likelihood -2790 -448 -8377

Number of 750 750

observation

Number of groups 30 30

Periods 25 25

(*): significant at 1% level; (**): significantteb% level; (***): significant at 10% level; -- nosignificant

(a) : T-statistics are in parentheses ; (b) Dummanyable for the treatments in Montpellier droppefc) Logit
regression ; Regressions are corrected for hetedaskicity and autocorrelation.
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Conclusion

Conclusion

The Tunisian state is committed to a decentrabmapolicy of the irrigation system. This
evolution from a centralized towards a decentrdliggstem raises an implementation issue.
The state is relying on a top down strategy wherebghances the creation of self-governing
systems. In this investigation, we question thesegumences of such approach on the
cooperative behavior of farmers. More precisely, ingestigated whether cooperative
behaviour is affected by voluntarism in the prasisiof a collective good. This is
accomplished by comparing the provision of a pubgbod with the provision of a club good.
Several features characterize club goods; in pdatiave focused on voluntarism and on the
critical level of provision. The latter issue waddeessed first in our research. We framed a
club good as a step level mechanism whereby comdrig are required to meet a threshold in
order to provide the club. However, in this initedtting subjects had to solve two puzzles
simultaneously: reaching a threshold and dealirtg am assurance problem. In a later setting,
we isolated the specific effect of voluntary adbadby ruling out the assurance problem. Our
third and fourth questions concentrate on the eatewvalidity of our lab findings. The
experimental methodology is frequently criticizex its lack of external validif§y, especially
when field issues motivate it. Specifically, we atealing with a non-standard pool of
subjects- farmers- in a developing country, and;dntrast to the randomly selected subjects
in the lab, farmers in the field have close tied anteract frequently with each other. Thus, in
our process to getting closer to the field, wetfiragun to check the robustness of our lab
results on a pool of student subjects from Tunistaigin. After that we run an field
experiment involving Tunisian farmers of the irtiga systems. The field experiment was
designed to identify a possible influence of thiatree performance of the irrigation systems

on cooperative behavior.

Our findings showed that voluntary adhesion inghavision of a collective good does affect
subject’s cooperative behavior. The experimentah daveals (i) a significant increase of

group contributions, success of provision and welfgaxcept when the threshold is high) (ii)

92 For a discussion of the relevance of the exteralility of the experimental tool see (Cardenas @adpenter,
2005; Harrison and List, 2004; Levitt and List, 80Qist, 2007; List and Levitt, 2005)
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an increase of the number of contributors. Theséirfgs are consistent with the theoretical
predictions. Voluntary adhesion also moderates heding by inducing sustained group
contribution over time. Our results also show tatntary adhesion is more effective when
money-back is not guaranteed (the assurance pnpbW&hen the assurance problem is ruled
out, voluntary adhesion no longer increases graumributions, success of provision and
welfare. However, the voluntary adhesion mechantecreases the variance of group
contributions (especially for the high thresholtt)also moderates cheap riding when the
threshold is low. In addition, our experimental dilmgs show that voluntary adhesion

generates similar outcomes than the MBG mecharfmniov and medium threshholds).

The investigation of the external validity of oablresults indicates that our results hold with
respect to subject’s origin. Subtle differenceselut no dramatic change was observed. The
experiment with Tunisian students shows a loweianae of group contributions and a higher
number of contributors in the baseline treatmentomparison to students in Montpellier.
Also, voluntary adhesion no longer moderates chighipg. In contrast, the field experiment
reveals less effective findings in the voluntaryy@glon treatments. Success of provision and
welfare only increase in one sample of farmers ajuthree (the low performing irrigation
system). Nonetheless, our field experiment reve#ihed voluntary adhesion increases the
number of contributors in all the treatments perfed. This is consistent with the theoretical
predictions. As a consequence, it is also a relewvaticator of the internal validity of our
setting implementeh-vivo (Harrison, 2005)In addition, our field experiment revealed that
farmers behave more cooperatively than studentests)j we observe a high level of
collective contributions, close to half the endowtnéonly a third of the endowment for
students) that sustain over time and a highly gffe@rovision of public good in the baseline

treatment.

With regard to theses findings, our investigatiérthe voluntary adhesion mechanism to the
provision of a collective good raises two issuasstly, why does voluntary adhesion improve
cooperative behavior? A possible explanation of ithproved cooperative behavior is the
reduction of strategic uncertainty. This is becawsduntary adhesion guarantees the
achievement of a fraction of the Nash group coatrim. When all members of the group
(four players in the experiment) decide to adherthé club a minimum fraction of the target
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Nash equilibrium is achieved: 26.6% for the loweshold, 13.3% for the medium threshold
and 6.6% for the high threshold. Our conjecture thias the reduction of strategic uncertainty
would enhance cooperation. It is also the reasoy tivd most effective results are observed
with the low threshold, then with medium and hidgneshold. In a follow up experiment
where voluntary adhesion guaranteed 66.6% of thehNequilibrium, we found that
cooperation is sharply increased. The successofateovision of the club good raised from
30.0% to 83.0% (high threshold). Hence, the volyngalhesion mechanism provides strong
incentives to avoid coordination failures. Howeveyr previous experiments did not
highlight whether a given level of strategic unagmty within the three levels of thresholds
would yield the same results or not. Since increaghe threshold exacerbates the assurance
problem and the strategic uncertainty at the same, tve cannot isolate the specific effect of
the assurance problem when varying the threshotag: §hould set up a design whether a
same minimum level of contribution proportional ttte thresholds is imposed. That is a
player has to contribute at least 1 token in thetlreshold, 2 tokens in the medium threshold
and 4 tokens in the high threshold in order to asllie the club (26.6% of the provision
equilibrium in the three treatments). This settimd allow holding constant the strategic
uncertainty and therefore examining the specifieatfof different level of threshold i.e.

assurance problem.

Secondly, what policy insights our can our fielppesment infer? It is worth noting that the
creation of self- governing irrigation system ishahly complex issue; Showing that
voluntary adhesion improves cooperative behaviaumdt enough to tackle the whole
problem. Nonetheless, a first policy insight is gensitivity of voluntary adhesion to the
characteristics of the group of farmers involved. dur experiment, we found that the
provision of club goods is more effective than jpwlgoods when the group of farmers are
less cooperative. A second policy insight concdhes high level of cooperation observed
(whether it is for the provision of the public goodthe club good). This is an encouraging
indicator for the ability to cooperate in self-govag irrigation systems as it can be seen as a
support for the strategy of creating a self-govegnirrigation system. Yet, our field
investigation does not inform whether our resultidhin the other areas of the country. For
instance, the humid north or the desert south edmave differently in comparison with the
semi arid center. A further investigation wouldwassthat farmers of the region of Kairouan

do not behave specifically to their region, andstbanfer a higher robustness to our results.

- 250 -



Conclusion

Finally, in our investigation of voluntary adhesiome assumed that agents value
homogenously their club. In reality, agents whemat to adhere to a club have heterogeneous
benefits. The provision of the club good has net $hme utility for each member. Thus, a
possible extension to this work would be to consideheterogeneous case. Furthermore,
adding more realism by relaxing the homogeneityiaggion would allow to analyze more
deeply the strategic uncertainty. Indeed, highinaglwplayers are more likely to contribute
than low valuing onéd We conjecture that voluntary adhesion in thistmjeneous setting
would increase the success of provision. Seveeptigtvel experiments use the heterogeneous
induced values setting. (Croset al, 2006; Croson and Marks, 1999; Marks and Croson,
1999; Rondeawet al, 2005; Rondeawt al, 1999; Spencer, 2007) In particular Croson and
Marks (1999) found that heterogeneous valuationaesl the variance of group contributions
but does no affect the provision of the step-leye@d. However, these experiments aimed to
mimic fundraising conditions (e.g. unknown disttibn of heterogeneous valuation in the
group) or to address the demand revealing aspeheddtep-level mechanism. Besides, it was
always combined with Money Back Guarantee mechaniesma setting that modifies the
structure of the game. The investigation of theelugjeneous valuation of the club without

MBG could indeed bring new insights on the effedtheterogeneity.

Secondly, what are the policy implications of ourdfngs? The creation of self- governing
irrigation system is a highly complex issue, of @fhthe success depends on many factors.
All things equal, the voluntary adhesion mechanismproves cooperative behaviour, but
more interestingly from the policy point of views, the sensitivity of voluntary adhesion to the
characteristics of the group of farmers involved. dur experiment, we found that the
provision of club goods is more effective than gnevision of public goods when the group
of farmers is weakly cooperative. A second poliogight concerns the high level of
cooperation observed (whether it is for the pravisof the public good or the club good).
This is an encouraging indicator for the ability ¢cooperate in self-governing irrigation
systems as it can be seen as a support for thegstraf creating self-governing irrigation
systems. Yet, our field investigation does not iinfovhether our results hold in the other

areas of the country. For instance, farmers livinghe humid north or the desert south can

% See Appendix 6.1. for a possible proposition ofael of heterogeneous valuation.
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behave differently in comparison with the semi az@hter. A further investigation would
assure that farmers’ behaviour observed in theoregf Kairouan is not specific to this
region, but applies to other regions as well, whigbuld strengthen the robustness of our

results.

Finally, in our investigation of voluntary adhesiome assumed that agents value
homogenously the club good. In reality, agents vuhiend to adhere to a club have
heterogeneous benefits. Since the provision olia gbod has not the same utility for each
member, a natural extension of this research woelthb consider a heterogeneous population.
Furthermore, adding more realism by relaxing thenbgeneity assumption would allow
analyzing more deeply the strategic uncertaintyasgligh-valuing players are more likely to
contribute than low valuing on¥s We conjecture that voluntary adhesion in this
heterogeneous setting would increase the succge®wtion. Several step-level experiments
use the heterogeneous induced values setting.dCeatsal, 2006; Croson and Marks, 1999;
Marks and Croson, 1999; Rondeati al, 2005; Rondeawet al, 1999; Spencer, 2007) In
particular Croson and Marks (1999) found that legieneous valuation reduces the variance
of group contributions but does no affect the pimn of the step-level good. However, these
experiments aimed at mimicking fundraising conditio(e.g. unknown distribution of
heterogeneous valuation in the group) or to addiessiemand revealing aspect of the step-
level mechanism. Besides, they considered only Mlomey Back Guarantee mechanism
which rules out the assurance problem that volyrddhesion affect. The investigation of the
heterogeneous valuation of the club without MBGIldandeed bring new insights on the

effects of heterogeneity.

A second extension of our work is the investigatidrcheap riding in the provision of a club
good. In our setting, the minimum contribution ¢keén) allowed a member to benefit from
the club and get the maximum Nash earning (in taseclub good was provided). This is
“equivalent” to choose the free riding strategy n@aximize benefits from public goods.
Showing that subjects effectively use a specifieagh riding strategy for the club in

comparison to the public good case constituteshana@xtension to our work (See Appendix

% See Appendix for a possible proposition of a madéieterogeneous valuation.
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2). A parallel investigation to this Phd researaswerformet where the same design of the
provision of club goods with a refund mechanism weglicated. A stranger design vs. a
partner design was used to stress the free ridetfgabor. The experiment confirmed the
existence of a different strategic behavior ana atsvealed a higher level of contribution
among subject’s of the stranger design. This rediffers from previous experimental
findings, for which reason further investigatioms aequired (e.g. experiment with a stranger
design but without MBG).

% Rouaix, Agathe, 2008. La métamorphose du compeméende passager clandestin sous linfluence de
I'exclusion. Une étude expérimentale du comportdnt free-rider en bien club avec seuil de foursitu

Master Thesis, Supagro, Montpellier.
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Appendix

Appendix 1 : Heterogenous valuation of the club

We keep the same conditions on variables and fanpeters of our experimer@i is the

induced value of the provision of the club godii>0Q). Contributions above the threshold
A(G-T) entail similar returns for all players. Only theowision of the club provides

different valuations. The prediction of such ganféeds from the one studied in our work by
limiting the number of vectors of equilibria forethow valuing players and increasing it for

the high valuing players. The 2 Nash equilibri@aahing the threshold and no contribution-
remain.

Uz'(gz's G:I = Q(W - gzj + 'H-z'cz' + ‘;LzJB(G - T:I if &= z?_lgi »=T
Uig:. &) = alw — g;) else

with 4, = 1 ifg, > 0
,=0 ifg =0

o= o< al
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Appendix_6.2.: Quantiles of individual contribution. Cheap riding in the
club.

Low threshold

Baseline Voluntary adhesion

20

15
1
15

10
1

Quantiles of individual contributions
10
1

Quantiles of individual contributions
5
1

5
1

15 .75
Fraction of the data
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