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Abstract

The aim of this work is to show that in a repeated Public Goods Game situation it is
possible, through the implementation of a properly specified policy reward, to increase
and sustain higher level of contribution with respect to the only "punishment" equilib-
rium at net zero costs. I investigate theoretically the possibility that implementing a lot-
tery mechanism in a social dilemma could drive a consistent portion of the game partici-
pants’ decision to a different decision choice with respect to Von Neumann-Morgenstern
Expected Utility Theory prediction. In particular, grounding my expectations on Cumu-
lative Prospect Theory, I anticipate and exploit the players’ overweight of an unlikely
event such as the gain deriving from the extraction of a single high prize assigned ran-
domly at the end of all the treatments to one individual among the sub-group of players
that choose to contribute at least the prescribed amount to the public good. I present
a model that exploiting this regularity in economic decision making and endogenizing
the probability of winning the final prize could increase the level of contribution to the
public good without additional expenditure. Then I test this theoretical prediction setting
up a controlled laboratory experiment.
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Introduction

We face everyday Public Goods Game situations in which it would be Pareto-Efficient to
achieve contribution levels higher than the ones observed in equilibrium but in which is not
feasible for economic, political or cultural reasons to increase the level of monitoring and
sanctioning. As examples we could mention tax payments or car drivers’ behavior.
In the example of tax payments imagine a centralized authority knows that despite the current
level of enforcement a consistent fraction of tax payers are still dodgeing taxes. An economic
reason for not rising the level of enforcement could be that the marginal cost of deterrence
(monitoring and enforcing) in the actual situation is equal to the marginal benefit, so any
increase in deterrence will end up in a decrease of revenue for the central state. A political
constraint for the implementation of an higher level of deterrence could be that in situations
where tax evasion is widespread and socially accepted, any increase in monitoring or enforc-
ing would provoke an emorragy in votes for the incumbent central authority that adopted the
resolution.
On the other hand Scholars in the social sciences in the last decades have developed an in-
creasingly interests in the possibility of self-governance of the public goods by the action of
peer control and social sanctions. However on the top of the usual concerns regarding the
"unjustice" implications that a sommary and informal social stigma process could lead to,
there has been a recent wave of studies that focus its attention on the inefficiencies and waste
of resources that a decentralized sanctioning system imply. In particular the possibility of
uncontrolled and irrational counter-punishment (Nikiforakis, 2008) and other forms of anti-
social punishment and peer-pressures against an agent that is actually willing to fulfill his
own obligations from the other members of the group (Hermann al., 2009) seems to seri-
ously undermine the possibility of self-management.
Similarly, we could consider situations in which established inefficient social norms consti-
tute an established social constraint that is recognized as "the rule" by the usual participants
of the game (if someone driving in Naples try to stop at the traffic light when it’s red all the
others drivers will start horning, yelling and even menacing her wildly, irrespectively to what
the national driving code states).
In situations like the ones mentioned above it seems unlikely that an increasing in the level of
contribution to the public good could be achieved through the increase in the level of mon-
itoring and sanctioning. Moreover it seems that the implementation of a standard incentive
schemes for those who fulfilled the obligation to cooperate, while it could circumveint some
of the social or political constraints mentioned, might not be susteinable since the cost a cen-
tralized authority should bear in order to be able to offer an attractive reward to those who
cooperate will likely overstate the benefit achieved, as showed by Sefton et alt. (2007).
In this work I suggest to exploit some behavioral anomalies in individual decision making,
namely the overweight of extreme events having low probabilities that has been theorized
by the Cumulative Prospect Theory, in order to increase the level of contribution to a Public
Good Game having the characteristic of those presented above. I propose to do so by the
introduction of lottery system linked directly to the public good. While the dominant strategy
for a Von Neumann-Morgensten utility maximizing agents with a reasonable degree of risk
adversion would still be to contribute zero and free-ride, I expect a consistent portion of the
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players will switch to the contribution choice "irrationally" attracted by the possible gain.
I will then bring my theoretical previsions to the lab in order to empirically test them. My
idea is to set up a classic public good game experiment in which there is a minimum exoge-
nous required level of contribution a = a∗; players will be monitored with probability p and
punished if they didn’t contributed at least a∗. As we will specify, all the parameters will be
set in such a way that the dominant strategy for any rational self-interested players will be
to contribute a = 0 and free-ride. Accordingly to all the previous literature regarding Public
Goods Game, we expect to experience the well known decrease in the level of individual
contribution overtime that will finally end up in a suboptimal equilibrium close to complete
free-riding.
We then announce at time t=0 the payment of a single prize at the end of all the experimental
sessions. The extraction will take place among the subgroup of participants of the repeated
Public Goods Games who contributed an amount greater or at least equal to the one exoge-
nously prescripted by the experimenter a∗. Specifically for every period in which a player
contributed at least 20 of the 25 tokens the initial endowement Y in each period is composed
of, she will received a "ticket" for the final lottery. While the stake of the prize will be settled
in such a way that the dominant strategy for an individual, even after the addition of the ex-
pected gain from the lottery to his own payoff, will still be to contribute 0 to the public good
and free-ride, (so the expected equilibrium at the end of all the t periods will be the same in
the first and in the second case) our aim is to demonstrate that actually, irrespectively of what
the others are doing, a substantial fraction of players will contribute the required amount a∗

when the lottery reward is offered and that would rise the level of efficiency. The lottery prize
that at time t=0 the central authority commits to pay to the random extracted cooperator will
then be financed by the difference in the level of total contribution that has been achieved in
the new equilibrium with respect to the old one.

The paper will be stuctured in this way: in the next section it will be provided a brief
literary review of the free-riding problem in public goods game and of some possible solu-
tions that have been proposed. In section 2 it will be discussed the theoretical basis on which
the policy suggestion contained in the present contribution is grounded, namely the departue
from Expected Utility Hypothesis and the previsions of Cumulative Prospect Theory. In sec-
tion 3 I present the model and in section 4 the experimental setup. In section 5 I discuss
the results of my experiment. Finally in section 6 it will be discussed some possible limita-
tions and counter-argumentations to the application of my policy suggestion as well as some
additional long-run benefit that could derive from its application.

1 Solving the Free-riding problem in Social Dilemma: brief

literary review

Public goods game are one of the most studied topics in Economics and social sciences lit-
erature. Experimental and Behavioural Economists replicated thousands of times and deeply
investigated the causes of the classical decline in contribution that players involved in a public
good contribution dilemma suffer. While it’s a consolidated result that in a finite public good
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game, absent some form of control, the equilibrium will be an inefficient 0 contribution level,
the debate is still open over the most efficient solution to solve the free-riding problem. The
debate become even more fervent after the pioneeristic contribution of Heinrich & al. (2001)
in which it is shown how cooperation rate and individual behavior present huge variations
across different cultures and societies.
One stream of research has focused on the possibility of self-regulation and peer-control. One
of the first formal contribution in this direction is due to Ostrom (1992) that reported field
evidences of communities that were able to solve the "tragedy of commons" problems rely-
ing only on peer-control and social stigma - thus without the need of incurring expenditure
for a centralized punishment apparatus. More recently, Fehr & Gatcher (2002) and Fehr &
Schmidt (2004) showed that agents, contrary to the theoretical prevision that consider them
as strictly self-interest money maximizers, are prone to suffer personal losses in order to pun-
ish defectors and unfair behaviors not only within their groups (secon-party punishment) but
also to punish third parties with whom they didn’t and won’t have interactions. The solution
of the free-riding problem through social punishment would imply huge saving of resources
for the society: it would become unnecessary to set up and maintain costly sanctioning in-
stitutions. However, even leaving aside the possible moral and ethical issues connected with
the possibility of discriminatory actions and unjust social stigma this system implies, while
decentralized punishment could work well in some specific and limited situations, it seems to
have numerous problems when brought into a more general context. As Oliver (1980) pointed
out, punishing is costly for who is punished but also for the punisher: this just traslate the
free-riding problem at a different level, producing the so called "second-order free-riding
problem". Moreover recent investigations in experimental and behavioral Economics show
that human beings are in general uncapable of resisting the irrational and resources-wasting
temptations to counter-punish if they have the opportunity to do so (Nikiforakis, 2008) and
that players involved in a public good game often perform anti-social punishment against
above the average cooperators (Herrmann & al. 2008) wasting resources and keeping the
level of contribution below the efficient one.
A different stream of research pointed instead the attention on the possibility to centralize
punishment through an ad hoc institutions and legal apparatus (Sugden, 1984; Kosfel, 1999).
While this is in fact the usual way modern societies faced the problem, it involves the above
mentioned huge fixed cost to set up and maintain those institutions. Moreover even in situa-
tions where such a punishment organization is already in place, it’s often the case that given
the actual level of sanctioning and monitoring an inefficient level of contribution persists.
In such a situation it’s not always feasible to apply the Coase (1960) suggestion to increase
monitoring or sanctioning level due to financial constraints (marginal costs of deterrence al-
ready equal the marginal benefits), the marginal deterrence principle, political constraints and
credibility problems. Moreover recent contributions show that "inexpressive laws" made by a
central authority that doesn’t take into considerations social norms embedded into the society
could create countervailing effects that lead to opposite results with respect to the desired one
(Carbonara & Parisi, 2010).
On the other hand if from the finite number of periods we move to a public goods game
with infinite or indefinite time horizon - a quite good approximations for most of the social
dilemmas situations - economic theory suggest that an efficient level of strategic coopera-
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tion among rational agents is feasible (the "Folk Theorem", Friedman 1971). On the same
line Kreps (1982) showed there is a multiplicity of possible game equilibria ranging from
full cooperation to complete free-riding. For the purpose of this paper, if we interpret social
norms as a "pick-up" rule of one over the set of different equilibria, we could conclude that
differences in societal outcome given the same control mechanisms could be due to different
established social norms. However this leave open the free-riding problem, since changing
social norms and individuals values would require huge investments and eventually will have
effect only in the long-run.

Given the above discussion, it seems clear that while in some situations the free-riding
problem could be solved through some of the proposed solutions in quite an efficient way, in
other situations - namely when there are constraints toward the implementations of stricter
sanctioning policies and inefficient social norms are established - inefficiencies persist, ex-
actly what we see everyday in numerous issues through many societies.
To solve this impasse I’ll try to propose a behavioural policy suggestion that, if applied in
this peculiar situations, could contribute to enhance cooperation and solve or mitigate the
free-riding problem in a public goods situation. Before introducing my model in detail in
section 3, in the next section I briefly discuss the theoretical foundations on which this policy
is grounded.

2 Theoretical Foundations

2.1 Expected Utility Hypothesis and Expected Utility Theorem

Expected Utility hypothesis is like Newtonian mechanics [...]. Linear Probability weighting

in Expected Utility works reasonably well except when outcome probabilities are very low

or high. But low-probability events are important in the economy, in the form of “gambles”

with positive skewness (lottery tickets, and also risky business ventures in biotech and phar-

maceuticals), and catastrophic events that require large insurance industries. [...] People

are typically averse to risky spreading of possible money gains (Camerer & al., 2004).

The Expected Utility Hypothesis is a theory of utility that represents people’s prefer-
ences for uncertain outcomes as a function of the payouts, the probabilities of occurrence of
an event, invdividuals’ risk aversion and the different level of utility provided by the same
payout to people with different preferences. The theory was initiated by Bernoulli in 1738
and was contrasting the moral expectation (expected utility was so labeled until midtwen-
tieth century) with the mathematical expectation (the expected value). The Von Neumann-
Morgenstern utility theorem provides necessary and sufficient axioms under which the ex-
pected utility hypothesis holds.

The axioms of VNM utility theorem are:

Completeness assumes that an individual has well defined preferences:
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Axiom 1 (Completeness) For any lotteries L,M, exactly one of the following holds:

L≺ M , M ≺ L , or L = M (either L is preferred, M is preferred, or there is no preference).

Transitivity assumes that preference is consistent across any three options:
Axiom 2 (Transitivity) If L � M andM � N , thenL � N .

Continuity assumes that there is a "tipping point" between being better than and worse
than a given middle option:

Axiom 3 (Continuity): If L � M � N , then there exists a probability p ∈ [0, 1] suchthat pL+
(1− p)N = M .

Independence assumes that a preference holds independently of the possibility of another
outcome:

Axiom 4 (Independence): If L≺ M , then for anyN and p ∈ (0, 1] pL + (1 − p)N ≺

pM + (1− p)N.

Given the four axioms above specified, the Von Neumann-Morgensten Theorem states:

For any VNM-rational agent (i.e. satisfying 1–4), there exists a function u assigning to

each outcome A a real number u(A) such that for any two lotteries,

L≺ M iff Eu(L) < Eu(M),

where Eu(L) denotes the expected value of u in L:

Eu(p1A1 + . . .+ pnAn) = p1u(A1) + · · ·+ pnu(An).

As a consequence, u can be uniquely determined by preferences between simple lotter-
ies, meaning those of the form pA + (1 − p)B having only two outcomes. On the other hand
axioms 1-4 will be respected by any agent acting to maximize the expectation of a given
function u. Such a function is called the agent’s von Neumann–Morgenstern utility1.

The Von Neumann-Morgesten Utility theorem automatically account for risk aversion. It
is in fact true that individuals when face a gamble situation in the real world often don’t max-
imize the expected value of their gains in dollars. But this doesn’t contradict Von Neumann-
Morgensten rationality paradigm at all, since the monetary risk aversion will be taken auto-
matically in account for in their utility functions.
Recalling Bernoulli’s publication of 1738, a rational behavior could be described as maximiz-
ing the expectation of a function u that doesn’t need to be monetary-valued (Bernoulli already
understood the necessity to account for risk aversion). As said above, the axioms of the Von
Neumann-Morgensten Utility theorem could be considered as the "modest conditions" for
which Expected Utility Hypothesis holds. Conversely, to prove that Expected Utility Hy-

1Von Neumann and Morgensten (1944)
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pothesis doesn’t characterize rationality imply that one of the Von Neumann-Morgensten’s
axioms must be rejected.
As we have already reminded above, the publication of Expected Utility Theorem boosted
the rise of a variety of Generalized Expected Utility theories that try to drop or relax some of
the Von Neumann-Morgensten’s axioms without losing most of the desiderable properties of
the Expected Utility Theorem.

2.2 Limitations of the Expected Utility Hypothesis. Cumulative Prospect

Theory and Implications for Our Purposes

The fascinating theoretical architecture of the Expected Utility Hypothesis has in practi-
cal terms limited applicability: it is evident that often human behavior doesn’t reflect Von
Neumann-Morgensten rationality. The two maybe most famous examples are the aforemen-
tioned nested gambles situations or Ellsberg Paradox and the Allais Paradox.
Given the regularity of some of this deviations from Expected Utility Hypothesis, it has
been suggested either that human beings often are not rational or that the Von Neumann-
Morgensten’s proposed characterization of rationality is not an appropriate characterization
of human rationality.

The Cumulative Prospect Theory (CPT) proposed by Kahneman and Tversky (1992)
could be considered the theoretical reference point for the purposes of my work. CPT is a
refinement of the former proposed Prospect Theory and tries to give a theoretical explanation
of some regularities observed in humans behavior such as framing effect, loss aversion
and overweight (underweight) of unlikely (average) events.
CPT modify the Expected Utility Theory in three ways: first replacing final wealth with
payoffs relative to the status quo; second by replacing the utility function with a value
function that depends on relative payoffs; and third by replacing cumulative probabilities
with weighted cumulative probabilities. This leads to the general formula for subjective util-
ity of a risky outcome described by probability measure of p

U(p):=
∫ 0

−∞
v(x) d

dx
(w(F (x))) dx+

∫ +∞

0
v(x) d

dx
(−w(1− F (x))) dx,

where v is the value function, w is the weighting function and F(x):=
∫ x

−∞
dp.2

For our purposes we’re interested in CPT because it allows the incorporation in a formal
theory of a specific aforementioned behavioral anomaly, the overweight of unlikely events. In
the next paragraph I will present a model that exploits this deviation from standard rationality
in oder to implement effective policies at net zero cost.

2Tversky and Kahneman (1992)
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3 My Theoretical Model

We now turn to a Public Goods situation where it’s no possible or not feasible to increase the
level of cooperation just increasing sanctions and where there are no additional resources to
distribute as a reward.

Consider a public good game with parameters defined as:

Yi = initial endowement player i
Xi = expected payoff player i
ai= contribution player i
a∗ = required level of contribution exogenously settled
m= marginal per capita return to the public good
p= probability of being monitored and punished
p∗i = probability of being selected within the subgroup for whose holds ai = a∗i
g= sanction rate
δ = lottery premium. It is the sum of individual contributions above the equilibrium level

obtained using only sanctions without lottery premium
K= number of periods that constitute each repetition
The expected individual payoff for each period is (if only punishment and no reward is

assigned)

Xi = Yi − ai +m

N∑

j=1

aj − pg(a∗ − ai) (1)

where g > 1 if ai < a∗ and g = 0 otherwise.
In order to replicate a classical public goods game situation we set the parameters in such a
way that it holds:

• m > (1/n)

• m+ (1/k)p∗δ < −pg

Given the above parameters specification, the threat of sanctions won’t be sufficient to
lead individuals to contribute enough to the public good. What we expect is that after a while
contribution rate will drop and we’ll reach an equilibrium in which the total contribution to
public good goes to 0 or to a Pareto inefficient level Â (if we assume there is a percentage of
players always adopting strictly altruistic behavior)

Â = 0 ≤

N∑

i=1

ai <
N∑

i=1

a∗i (2)

Now assume we implement a lottery reward option. The premium δw (w>0) will be
assigned after k period to a single individual randomly selected within the subgroup of co-
operators that provided a contribution ai ≥ a∗. As we stated above, the probability p∗i of
being selected is endogenized and depends on the individual player as well as the other group
components’ choices of contribution. The new individual payoff in each period becomes:
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Xi = Yi − ai +m

N∑

j=1

aj − pg(a∗ − ai) + (1/k)p∗i δw (3)

where δw is equal to the estimated quantity δ̂1 if only one repetition of the game is played:

δ̂1 = (
K∑

t=1

n∑

j=1

aj,t)− kÂ (4)

while if we allow for more than one repetition, after the first period δh (h>1) is the actual
difference between:

δh = (
hK∑

t=(h−1)K+1

n∑

j=1

aj,t−K)−KÂ (5)

Now we might assume that at time 0 a central authority that is going to implement a lot-
tery reward could estimate the sum of the expected gain at the end of K periods (so could
basically estimate δ̂1). The authority will then commit to reward after K periods a single
randomly extracted individual among those that contributed at least the optimal amount of
public good. If people have taste for gambling sufficiently high, they will have a strong in-
centive to fulfill the obligation of contribution in each period and so increase the individual
probability of being extracted. Starting from repetition 2 (so from K + 1 period) the premium
assigned by the lottery won’t be an estimation anymore but simply the actual gain deriving
from the higher level of contribution collected and the inefficient equilibrium that is estabil-
ished absent a reward, so difference between the reached level of total contribution at the end
of the K periods and the constant Â multiplied K times. Basically we achieved a new, higher
equilibrium of public good provision implementing a net 0 cost policy.

4 Experimental treatments, parameters and information con-

ditions

Since the validity of the above specified theoretical model relies on the forecast that individu-
als won’t actually behave according to what expected utility hypothesis predicts, it would be
useful to test experimentally if my model predictions grounded on the Cumulative Prospect
Theory are right. Following the setup proposed by Galbiati and Vertova (2009) I suggest to
set up a repeated public good game with exogenous obligation of contribution lasting 25 peri-
ods. I fix exogenously an obligation of minimum contribution a∗ that consists in contributing
all of the initial 25 tokens endowement each individuals was entitled of. The marginal return
per capita deriving from the contribution to the public good is m = 0.3. The obligation ex-
pressed by the minimum contribution is enforced by a structure of incentives: an individual
probability of being monitored p = 1/12 and a sanction rate g = 1.2 that apply to individuals
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when they are actually monitored and their individual contribution is a < 25. The set of in-
centives are fixed in a way such that full free-riding is the optimal strategy for self-interested
individuals even if they are risk adverse within reasonable degrees.
Four sessions consisting of a single public good game lasting for 25 periods each should be
played. In each of the 4 sessions individuals are divided in 4 groups of 6 players each and
played the repeated public good game lasting 10 periods. The composition of each group
will be held constant during the whole single session (partner condition) and subjects knew
it. Players will then be randomly re-matched at the beginning of every session and never
informed about the identities of their other group members.

5 Experimental Results [T.B.D.]

6 Possible Counter-arguments and Positive Side-Effects

If the results of the above settled experiments would show evidences that our behavioral
forecast is right, we had actually suggested an efficient tools that an enlighted policy-makers
could instrumentally apply in order to achieve social efficient outcomes. Assume for example
a population as a consequence of her hystorical institutional development path, institutions
setup, norms and traditions is actually entitled of a given level of social capital and assume
this imply the rise of high transation costs within the society. Moreover assume it is not fea-
sible to implement a coordination mechanism that exogenously constraints people behavior.
A typical example could be underdeveloped countries or a particular society where there is a
combination of weak central authority power and lack of the rule of law on one hand and an
estabilished set of inefficient social norms on the other.
As Basu (2000) noticed, "Law is Economics": the provisions of the law per se have actually
no influence on people’s behavior. If not played by all agents law end up to be just "Ink on

Paper". In fact law efficacy is founded entirely on people’s belief that - at least some of - the
other agents’ behavior will coordinate toward that focal point prescription. In this sense we
cannot hope to target a certain outcome that is not also an equilibrium of the economic and
social system implementing "inexpressive laws" (McAdams, 2000 and also Carbonara, Parisi
and von Wangenheim, 2010).
In situations like the ones mentioned above it is inefficient for any private individual to adopt
cooperative behavior, irrispectively of an eventual sanction. In fact given the high probability
that other individuals would free-ride in the provision of a public good (could be tax pay-
ments or mortgage default situation) and the low amount of expected losses deriving from
defection3, the efficient strategy for individual players would always be to free-ride. As we
have already mentioned in previuos sections, it has been repeatedly shown by experimental
economists4 that if it is not possible to incorporate an efficient and credible mechanism of

3Given the aforementioned ceiling for the sanction level
4For a survey of experimental studies on public good games situation see Falk et alt. (1995)
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sanctioning cooperation level converges overtime toward a zero equilibrium.

One possible counter-argument toward the implementation of the policy described above
is that in order to work it requires a central authority to commit at time 0 to pay a defined
high stake premium having instead future benefit derived from the allocation of resources
only barely estimated. So the amount of the prize offered could be seen as an investment
made in condition of strong uncertainty that cannot guarantees future returns. While the pol-
icy proposal is founded on a theoretical argument supported by abundant experimental and
empirical evidences, the pratical implementation and design of such a reward mechanism
could be extremely complex and subject to fail. Even more important, the specification of
the lottery prize must indirectly create a focal point on a certain required contribution level:
but unfortunately theories on focal point formation are still underdeveloped and lies in a rel-
atively unexplored and undefined land between Psycology, Economics and other social and
cognitive sciences.
Moreover, while in a laboratory environment it is relatively cheap to run pilot experiments
and learn from mistakes in order to set up a well defined experimental treatment and parame-
ters specification, for a society or an organization it could be prohibitively costly in expected
terms to attach a positive probability that the implemented policy fails to achieve results due
to wrong implementation or parameters incorrect calibration.
Furthermore it is not well defined yet and it is still nowadays object of study the conjectured
jump in individual utility functions facing high stake prizes derived from evidences found
by Rabin (1993) and other experimental economists. Even if implementing such a policy
could translate in an overall increased level of contribution achieved, it could not be finan-
cially possible for a central authority the repetition of a reward policy implementation unless
a threshold level of total contribution is reached at the end of the K periods. If we want to
adopt a self-financing policy we need to reach a level of total contribution that overperforms
the level of contribution collected in a no reward condition by an amount sufficient to offer at
least again an equal prize at the end of the new repetition.
Finally the mechanism rests on the assumption that people’s taste for gambling will not de-
crease overtime. It should be tested and it is not unreasonable to worry about the fact that
an eventual individual higher contribution rate boosted in the periods immediately after the
reward policy has been implemented by the excitement for the gambling opportunity will be
follow by a progressive decline of interest (and so contribution) overtime.

6.1 Do Monetary Incentives Crowd Out Altruistic Behavior? A Possible

Argument of Caution

One recent branch of investigation followed by Experimental Law and Economics scholars is
the controversial relation between legal regulation and enforcement imposed by sanctions ex-
ogenously settled by an external authority and the presence of "mild laws" that endogenously
govern the common well being utilizing social norms and other mechanism of self-regulation.
How it was correctly pointed out (Ellickson 1998, Zasu 2010 and Traxler and Winter, 2009
and 2010) "mild laws" regulation inside the societal framework - when feasible - should
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be promoted since it makes possible to achieve social efficient outcome at a comparatively
lower cost for the community with respect to a formal system of legal rule and enforcement.
Moreover as Van der Weele (2009) correctly noticed, the presence of a formal legal appara-
tus indirectly signals to the uninformed reciprocal cooperative citizen that a central authority
who is correctly informed estimated necessary to decrease the general level of defection. This
could have a crowding out effect of trust and decrease the actual level of cooperation provided
by the reciprocator.
On the other hand there is a growing body of literature both in Psycology and Economics
focusing on the direct and indirect detrimental effects of monetary incentives: it seems that
monetary incentives crowd out directly individuals’ willingness to behave pro-socially and
that indirectly affect the well functioning of a norm enforcing mechanism. Recalling the
best-seller of Dan Ariely Irrational Predictability (2008) " money, as it turns out, is the

most expensive way to motivate people. Social norms are not only cheaper, but often more

effective as well".
Investigating this issue, Fuster and Meier (2010) set up an experimental treatment in order
to verify the presence of such a negative indirect effect of monetary incentives. They ran
a classical repeated public good game experiment with punishment option but in some of
the treatments a monetary incentives (in the form of lottery tickets gain as an exchange to
contribution to the public good) was added. The stake of the prize of the lottery was set in
such a way that it was still optimal for the rational player to free-ride completely. What the
authors found out was that in the treatments with monetary incentives players were less likely
to punish the free-riders with respect to the situation in which no monetary incentives were
provided. Moreover in presence of private monetary incentives the increase in contribution
level of free-riders to punishment in subsequent periods was less pronounced with respect
to the situation in which no incentives were provided. The combination of those negative
factors leaded the contribution level to the public good unchanged in the situation with or
without the private incentives scheme. The possible explanations for this counter-intuitive
and inefficient results summarized by the Authors range from destroy of intrinsic motivation
by extrinsic incentives to reduction of trust in a principal-agent relationship to the shift of an
individual’s frame from a social to a monetary frame or to the possibility that individuals’
motivation to contribution is reduced when other people could actually see and quantify their
individual contribution to the public good.

The importance of the research of Fuster and Meier is non trivial for our policy sugges-
tion. If it is true that the overall level of society welfare is not affected in the short-run by
the choice between punishment enforcement and incentives, it is nevertheless true that in the
long-run the choice leads toward different paths since the (costless) threat of sanction by itself
could substain cooperation while the provision of incentives must be repeated overtime. As a
consequence it seems that a policy such the one proposed in this work could be effective and
self-sustaining and leads toward a stable equilibrium if and only if it will be applied given a
series of fundamental accessory conditions.
In particular it seems that the possible crowding out effect of monetary incentives on norm
enforcement would not be a problem in the case of widespread and inefficient socially ac-
cepted behaviors. In such a situation in which a set of inefficient social norms is estabilished,
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no social punishments or peer pressures have to be expected and a well specified system
of private incentives could help to achieve higher contribution level without worries about
possible indirect effects. Moreover also in situations in which the cost of enforcement is dis-
proportionately high with respect to the possible benefits deriving from an increased level of
cooperation achieved it could be more effective in the short-run trying to shift the level of
contribution to the public good through the provision of incentives.

Despite this possible counter-argumentations, the application from a central authority of a
policy that employs the theoretical results of the model presented could by-pass some of the
feasibility constraints toward efficiency above mentioned and achieve optimal equilibrium.
Moreover, even in the case the new equilibrium attained will eventually be instable overtime,
there are two additional desiderable functions and advantages that such a policy will bring
about in some particular situations: screening (in the short-run) and equilibria shift in a no

pain no gain situation (in the long-run).

6.2 Screening

Imagine for example the reward policy is adopted in a classic public good game like tax pay-
ments in retailer shops selling. Assume that tax evasion in the form of absence of release
of seller ticket receipt is a widespread behavior and also that is socially accepted or anyway
tolerated also by consumers. It is possible to associate the right to gain a lottery ticket for the
buyer with the receipt of every transaction made in a given shop. If the lottery reward policy
is adopted, we could imagine that a fraction of buyer will start actually gambling and so they
will have now private incentives to require the transaction receipts even from the shops that
were used to dodge taxes.
Since the central authority has access at no cost to the historical records of taxable income re-
ported by shop owners, it will be easy for them to identify those shops that present an anomal
peak in corrispondence of the period of implementation of the lottery option and separate
them from those shops that present a continuous taxable income reported level. This signal
could be subsequently used as an indicator in order to convey resources and monitoring ex-
penses adopting "special care" for the shops that reported a discontinuos trend. Shop owners
that were used to evade taxes, anticipating the increased probability of being monitored, will
review their behavior and increase contribution level.
Even if the lottery reward policy will eventually turn out to be not sustainable after repetition
one (so basically even if the increased contribution level to the public good with respect to
the no reward case is not enough to pay back the prize promised at time 1) and the central
agency that committed to pay the prize has to incur a momentary loss, the benefit of an higher
contribution level deriving from a more efficient screening and a more effective sanctioning
system will guarantee a revenue increase also in subsequent periods where the lottery reward
option will no more be adopted.
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6.3 Equilibria Shift in a No Pain No Gain Situation

Following Parisi (2000), we could interpret the apparently irrational presence of Pareto-
inefficient norms within a given society as a point of local optimum in a set of non-convex
preferences that requires an initial effort and lost of utility to be modified. Facing such a no

pain no gain situation it is possible that bounded rational individuals that have no perfect
informations regarding all the possible state of the world will not evolve toward a Pareto ef-
ficient equilibrium unless there is an external shock that incentivize them to move from the
local optimum they rest on. The introduction of a lottery reward option and the consequent
presence of an augmented substantial fraction of agents that will actually undertake a so-
cial efficient behavior could work as an initial incentive that will eventually trigger a virtuos
mechanism of contribution (Aviram 2003): even if after period one it won’t be possible any-
more for the central agency to commit to assign a new prize, it is still possible that players
have already reached the new, Pareto-effiicent equilibrium where they are actually better-off
and will therefore continue to contribute the optimal level required even in the absence of
external incentives.
In practice while it is possible that the initial investment and the incentives mechanism last
for only K periods, at the same time the positive externalities continue to spread also in the
distant future.

7 Conclusion [To be completed]

In conclusion it is possible to say that evidences from experimental and behavioral Economics
support our hypothesis that the implementation of the suggested policy will increase the level
of contribution if applied to a classical public good situation. At the same time we could not
expect that implementing such a policy in a mechanical and indiscriminate way will be effec-
tive. In particular I have discussed some of the possible issues related to the well functioning
of this incentives scheme.
The greatest problems has been pointed out are on one hand the calibration of a proper and
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correctly specified lottery reward prize and on the other hand the loss of overall contribution
due to a possible crowding out effect of virtuous behavior and norm enforcement when a
monetary incentive scheme is introduced. Regarding the first point, a well specified reward
option must create a focal point that elicit taste for gambling of players involved and induce
them to contribute to the public good despite the fact it is not efficient for a strictly ratio-
nal utility maximizer individual. As I mentioned before there is no systematic theory of focal
point formation and so the stake of the prize should be set accordingly to the particular frame-
work conditions the players are located in. That means that a general rule cannot be easily
adopted and that the central authority implementing the lottery reward policy must evaluate
case by case which is the best way to settle the lottery prize.
With respect to the second issue, I provided examples of evidences of a possible crowding out
effect of either direct pro-social behavior and indirect norm enforcement as a consequence
of the introduction of monetary incentives that would eventually offset the benefit deriving
from the reward introduction. For this reason we restricted the range of possible application
of the lottery prize reward proposed to those extreme situations in which an inefficient norm
of conduct is estabilished and inefficient level of contribution is widespread among the com-
munity members, so there is a limited risk of crowding out virtuous behaviors. On the other
hand it has been shown additional efficiency enhancing long-run properties that could derive
from the implementation of such a policy even from a limited number of periods.
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