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Abstract

This paper experimentally examines a procedurally fair provision mech-
anism allowing members of a small community to determine, via their bids,
which of four alternative public projects to implement. Previous experi-
ments with positive cost projects have demonstrated that the mechanism
is efficiency enhancing. Our experiment tests whether the mechanism re-
mains conducive to efficiency when negative cost, but less efficient, projects
are made available. We find that this is not the case. On the other hand,
we detect no significant difference in bid levels depending on whether mixed
feelings are present or absent, and on whether the others’ valuations are

known or unknown.
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1 Introduction

People are often called upon to decide on the provision of public projects that
benefit some parties but harm others. Examples include the so-called NIMBY
(“Not In My BackYard”) projects, e.g. the construction of power plants and
airports, which increase social welfare, albeit at the expense of those that re-
side in their vicinity.! Giith et al. (2011) and Cicognani et al. (2012) maintain
that such projects raise mixed feelings and suggest a mechanism for their provi-
sion which is procedurally fair. The mechanism is derived axiomatically (Giith
and Kliemt 2013) and requires the involved individuals to bid for a number of
available projects.? Each bid that an individual reports expresses the maximal
amount that he is willing to pay for a specific project.

While employing a fair provision mechanism seems to be extremely impor-
tant in deciding whether to provide a project which has positive and negative
valuations, the existing experimental tests of the mechanism (Giith et al. 2011;
Cicognani et al. 2012) have dealt with projects that impose a positive cost of
provision on all community members. The main finding of these studies is that
the mechanism is rather effective in implementing the most efficient project,
i.e., the project that is generating the highest social net benefit (defined as the
sum of the group members’ valuations for the project minus its provision cost).
There exist, however, public projects whose “costs” are negative, in the sense
that they generate revenues (e.g., drilling for oil, mining) or they replace other
more expensive projects (e.g., people that invest in residential solar panels cut
down on energy, but may also benefit from rebate programs and tax credits
applicable to renewable energy equipment). How the procedurally fair provi-
sion mechanism performs in the presence of negative cost projects has not so

far been explored, and it is the topic of this paper. Specifically, our experiment

!Situations where the loss to some people outweighs the gain to others have been studied
by, e.g., Delaney and Jacobson (2012).

2 Auction mechanisms for implementing public goods—where players tender bids instead
of casting votes—are available since the 1970s (Smith 1977).
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intends to answer the following questions: Is the procedurally fair provision
mechanism still conducive to efficiency when less efficient projects that entail
negative costs become available? To what extent does bidding behavior for
negative cost projects depend on the presence of mixed feelings? Do the people
that are harmed by a negative cost project bid differently from the people that
benefit from it? Do the results depend on whether information about induced
valuations is private or public? We believe that these issues are worth studying
in the light of the growing importance that projects with negative costs are
assuming in areas such as renewable energy sources, biotechnology, and climate
change.?

In the fair provision mechanism under scrutiny, the bids submitted by all
interested parties determine which public project gets implemented and the
consequent individual payments. The fairness of the latter is assured by a basic
equality axiom requiring that all individual group members are treated equally
according to an objective criterion, namely their publicly observable bids. This
holds even if the implemented project is not ex post valued the same by all group
members. Thus, our approach differs from that of other authors who define
fairness with respect to final outcome (the so-called allocative fairness).* The
procedurally fair provision mechanism only guarantees that everyone (a) has
equal power, via his bids, to influence which project is collectively provided,
and (b) receives an equal share of the “surplus with respect to bids” (namely,
the difference between sum of bids and cost) associated with the project that
is finally selected. The mechanism can be somewhat related to a legal system
“in which the laws are public knowledge ... and apply equally to everyone”
(Carothers 1998) independently of wealth, social status, and other idiosyncratic

traits.

3In the latter case, considerations of fairness are particularly relevant. Miiller (1999), for
instance, is interested in determining a procedurally fair compromise in the context of global
warming negotiations, and Ringius et al. (2002) acknowledge that climate change negotiations
need to find a scheme of burden sharing that can be accepted as fair by most governments.

*Chassang and Zehnder (2012) highlight the distinction between procedural and allocative
fairness.
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The results from the experiment reported in this paper suggest that once
we introduce negative cost projects the mechanism is no more conducive to
efficiency. Participants favor negative over positive costs, indeed they select the
most efficient among the negative cost projects. This result holds irrespective
of whether mixed feelings are present or not. Neither does it depend on whether
the others’ valuations are commonly known or not.

The paper is organized as follows. Section 2 presents the provision mech-
anism and reviews the related experimental work. Section 3 lays out our ex-
perimental design and procedures. Section 4 presents our results. Section 5

concludes.

2 The provision mechanism: theory and experimen-

tal evidence

Let Q = {Py, P,,...,Py,} be a finite set of m (> 2) indivisible public projects,
and let N = {1,...,n} denote a group of n (> 2) individuals facing the problem
of determining which P, € Q (¢ = 1,...,m), if any, should be provided. We
assume that the cost of providing any particular P, € €, denoted by C(P;) € R,
is commonly known and that if no project is provided, then C(0)) = 0.

Each individual ¢ € N can influence the choice of P, by specifying a mone-
tary bid for each project, i.e., by reporting how much each project is worth to
him. Thus, each 7 submits a bid vector b; = (b;(P;) € R : P, € Q). Without
loss of generality, it is assumed that b;(()) = 0 for all i € N. The bid vectors
of all n group members result in the bid profile b = (by,...,b,). The differ-
ence between the sum of bids for P, and its cost (i.e., Y . bj(Pp) — C(P)) is
referred to as the surplus that P, generates with respect to bids. We denote it
by S°(P,).

For all possible profiles b, the provision mechanism specifies which project

P; = P;(b) € Q will be provided and which amount ¢;(P/,b) € R is to
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be paid by each group member ¢. The analysis to derive the mechanism is

performed in objective terms, namely in terms of observable monetary bids,

so as to guarantee an equitable allocation of the money that the collectivity

(and therefore each one of its members) is willing to pay for implementing a

given project. Hence, fairness is defined with respect to the public bids, rather

than with respect to the induced—and usually privately known—valuations for

the public projects. The following three axioms, in particular, characterize the

provision mechanism.

(A1)

(A.2)

Profitability with respect to bids requires that the chosen P/ satisfies
n
D b(E?) = O(FF) = (0. 8" (P),
i

i.e., P, maximizes the non-negative surplus with respect to bids. This
axiom ensures that, according to the submitted bids, no other project

preferred to P} by at least one bidder leaves all others indifferent.”

Equal net benefit with respect to bids affirms that if P} is provided, then

In words, the difference between bid and payment should be the same for
all group members. This axiom guarantees that all bidders are treated
equally with respect to the maximum amount they stated they were will-
ing to pay for the provided project.® Thus, if i posts a positive bid for
Py, while j is reluctant to spend money on it (meaning b;(P;) < 0), j

could be compensated by 4 for bringing about the implementation of P;.

This requirement plays a fundamental role in rendering the provision

mechanism procedurally fair. Similarly to democratic elections that work

A similar requirement characterizes Smith’s (1977) and Oprea et al.’s (2007) provision
mechanisms.

5The axiom also implies envy-free net payoffs according to bids: given his bids, no agent
prefers another agent’s net payoff to his own (Giith 1986).
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on the “one person, one vote” principle, and where all votes are weighted
equally, the mechanism at issue disregards the values that bidders attach
to the various projects and treats all bidders identically according to their

(objective) submitted bids.

. ost balancing defines a necessary condition of collective action: if projec
A.3) Cost balancing defi diti f collecti ti if project
P/ is provided, then the sum of all relevant payments must cover its cost.”

Formally,

n

> eilPb) = C(Fy).
i=1
Thus, if there is no P, € Q such that > ;| b;(P;) > C(F;), no public project
is provided and ¢;(P},b) = 0 for all i € N.® If, instead, there exists a P} €
such that Y7, bi(Fy) > C(F;) and S0, bi(P) — C(P) > Y0, bi(Py) -
C(Py) for all P, € Q, then (A.1) selects P/ and (A.2) allows writing

bi(P;) — ci(Py,b) = A Vi€ N. (1)

Aggregating over all n group members yields >~ | b;(P/)—>_" 1 ¢;i(P/,b) = nA

i1 bi(P)=C(P))
L .

or, using (A.3), A =

Substituting for A in Eq. (1) and

rearranging, one obtains

a(Pr,b) = bi(F)) — 2= b (B7) — Oy

S (Fy)

n

Vi e N. (2)

= bi(F)) -

Hence, the procedurally fair provision mechanism selects the public project that
generates the maximal non-negative surplus with respect to bids, and imposes

the payment given in Eq. (2) on each group member.

"We impose this axiom, although one does not have to rule out taxing or subsidizing public
project provision. See Giith et al. (2012) for an experiment investigating the robustness of
procedurally fair bidding to the introduction of taxes and subsidies.

8If no project is provided, (A.2) and the assumption b;(}) = 0 imply 0 — ¢;(P;,b) =
0—¢;(P/,b) Vi,j € N. Thus, ¢;(P;,b) =¢;(P;,b) =0 due to C()) = 0 and cost balancing.
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Since Sb(Pe*) > 0 is equally distributed among all n group members, no
one has to pay more than his bid, i.e., the bid constitutes an upper bound for
the group member’s payment. Actually, by bidding either negatively or even
sufficiently low for a specific project Py € €), each member can either prevent it
from being implemented or demand compensation in case it gets implemented.

Although the analyzed provision mechanism gives no attention to how true
valuations influence submitted bids, implementing the mechanism in the labo-
ratory involves inducing valuations for the alternative public projects. For each
i € N, let v;(P;) € R denote i’s induced valuation for P, € €. Then, if P}
is provided, the monetary payoff m;(b) of each ¢ € N is the difference between
i’s valuation for P/ and i’s payment as specified in Eq. (2); if no project is

provided, i’s monetary payoff is zero. Formally:

0 if Z?:l bi(Pg) < C(Pg) VP, € Q,

it S bi(Py) > C(P;) and (3)

Sb(Py) > S°(P) VP, € Q.

The sum of all players’ induced valuations for a project minus its provision
cost (i.e., Y iy vi(Py) — C(Pp)) defines that project’s social net benefit, which
is taken as a measure of the project’s efficiency.

It is obvious that any bid vector prescribing overbidding for a project is
weakly dominated, i.e., the mechanism is overbidding proof. However, the
mechanism is not incentive compatible because it is not underbidding proof.?
Assuming that the induced valuations for the public projects are commonly
known, we have a well-defined game with strategies b; and payoffs m;(b) as
specified above. This game has an abundance of pure strategy provision equi-

libria in which individual bids (1) add up to the cost of the provided project

9Imposing, additionally, incentive compatibility would result in impossibility statements
(see Giith 2011). Note that legal mechanisms typically do not satisfy incentive compatibility
(public tenders, for instance, rely on the lowest bid-price rule with overbidding incentives).
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Py, and (2) result into a non-positive surplus with respect to bids for the other
projects.!9 If valuations are privately known (i.e., if bidders know only their
own valuations), a well-defined Bayesian game requires commonly known prior
beliefs concerning the others’ valuations.

Two papers report experiments using the fair provision mechanism illus-
trated above. Giith et al. (2011) consider the simplest possible scenario: the
subjects, organized into groups of two, face two public projects (a project that
raises mixed feelings and a less efficient public good) and have common knowl-
edge of the induced valuations. The authors find that the most frequently
provided project is the socially efficient one, and that unsuccessful provision is
due to coordination failure rather than the existence of mixed feelings. Cicog-
nani et al. (2012) enrich Giith et al.’s experimental setting; they increase the
number of group members to three and consider five alternative sets of seven
projects each. Additionally, they examine the efficacy of the provision mecha-
nism in informationally limited settings: bidders have no knowledge about any
valuation other than their own (which implies that they cannot calculate the
social benefit associated with each project). Besides confirming the efficacy of
the mechanism in achieving efficient outcomes, Cicognani et al. observe that
the imposed restrictions on information about valuations do not affect bidding

behavior significantly.

3 The experimental design

3.1 Parameters and treatments

Recall that we are interested in four specific research questions. (i) Does the
availability of negative cost projects endanger the provision of the most efficient,
albeit costly, project? (ii) Do negative costs affect bidding behavior differently

depending on whether the public projects raise mixed feelings or not? (iii) Does

19An illustration of the equilibrium when m = 2 can be found in Giith et al. (2011).
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the behavior of the party that values the negative cost project less (the low-
value bidder) differ from that of the party that values it more (the high-value
bidder)? (iv) Does private, rather than public, information about induced
valuations influence bid levels when the cost of some projects is negative? The
design and parameters are chosen to address these issues in a thorough manner,
keeping though the environment as simple and realistic as possible.

To minimize the coordination problems inherent in the game, we consider
groups of two bidders, N = {1,2}. If the provision mechanism performs well
in the presence of negative cost projects even for minimally sized groups, then
more realistic experiments with n > 2 could be called for. If, instead, the
effectiveness of the mechanism in achieving efficiency does not extend to such
a simple environment, it is highly improbable that larger groups would yield
better results.

Each group member is confronted with two alternative sets of projects.
Each set, denoted by ° (s = 1,2), consists of four indivisible public projects:
O = {P},P;,P;, Pj}. Table 1 displays the induced valuations, costs, and

implied social net benefits of the constituent projects of 0%, s = 1,2.11
[Table 1 about here.]

The most efficient project in Q! is P}, a mixed feelings project with a
conventionally signed cost. A comparison of the provision rates of the projects
in Q' allows us to determine whether—in line with the findings of Giith et al.
(2011) and Cicognani et al. (2012)—the project that is generating the highest
social benefit remains the most frequently implemented one even when there
exist less efficient projects that entail negative costs (question (7)).

The Q2 projects are arranged into two tiers of efficiency: the upper tier
projects, P§ and P, cost a positive amount (20 ECUs), and the lower tier

projects, P2 and PZ, entail a negative cost (—25 ECUs). Additionally, while P?

Y All variables are expressed in ECUs (Experimental Currency Unit) with 1 ECU = €0.2.
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and P raise mixed feelings, P§ and P are public goods. By comparing b;(P§)—
bi(P?) to b;(P?)—b;(P$), we can assess whether the possibility of carrying out a
negative cost project affects bidding behavior differently depending on whether
mixed feelings are present or not (question (i7)).

In each set of projects, bidder 1 is the low-value bidder, and bidder 2 is
the high-value bidder. Keeping the same roles throughout each set allows us
to investigate whether low-value bidders are more likely to be affected by the
presence of negative cost projects than high-value bidders (question (ii7)).

Finally, to address the impact of private information about valuations in
the presence of negative cost projects (question (iv)), we distinguish between
two treatments that differ only in the level of information supplied to the par-
ticipants. In the treatment labeled PU BL, valuations are public information.
In the treatment labeled PRIV, valuations are private information to the indi-

vidual participants.

3.2 Procedures

The experiment was programmed in z-Tree (Fischbacher 2007) and conducted
in the experimental laboratory of the Max Planck Institute of Economics (Jena,
Germany). Participants were recruited—using the ORSEE software (Greiner
2004)—from the undergraduate population at the Friedrich Schiller University
of Jena. Upon entering the laboratory, they were randomly assigned to visually
isolated computer terminals and received written instructions (reproduced in
the appendix), which were also read aloud by a research assistant. The ex-
periment started only after each participant had correctly answered a series of
control questions and had gone through three practice periods.!?

The experimental task presented to the participants was to collectively pro-

vide a public project for each ° using the mechanism described in Section 2.

12The practice periods did not involve any interaction (the other’s decision was selected
randomly by the computer). Their sole aim was to familiarize the participants with the
situation and its incentives (no payments were associated with them).

10
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Participants had therefore to submit two bid vectors, each one of them contain-
ing four bids (one bid per project). They were informed that, on the basis of the
bids of the individual group members, only one of the projects in each set would
finally be carried out. Specifically, participants knew that the project yielding
the highest non-negative difference between sum of bids and cost in each group
would be provided, and that if two or more projects tied for first place, then
the tie would be broken randomly. Bids were integer numbers between —500
and 500 ECUs.!3 The payoff function (3) was explained in detail, and several
examples were provided.

Participants in the PUBL treatment were informed about their own and
the other’s induced valuations for the four projects in each set, as well as about
the cost of the projects, by a table that differed from Table 1 in that it did
not display the social net benefit of the projects. In the PRIV treatment, the
information on the other’s induced valuation was omitted. The two treatments
were run one-shot in a between-subject design. Each member of the pair was
assigned the role of either low-value bidder (player 1) or high-value bidder
(player 2). To exclude possible order effects, the two sets of projects were
presented on the same screen in a randomized manner (Q! appeared on the left
of the screen for half the participants and on the right side of the screen for
the remaining ones) and the four projects in each set were randomly reordered
(renumbered 1 to 4) for each subject. At the end of the session, one set was
chosen at random and subjects were paid according to their bid vectors for that
set.

We ran two sessions per treatment (PUBL and PRIV). Each session in-
volved 32 participants matched in pairs, so that the analysis relied on 64 indi-
viduals (32 low-value and 32 high-value bidders) in each of the two treatments.
Sessions lasted about 2 hours. Average earnings were €15.42 (inclusive of a

€5.00 show-up fee).

13Bids were restricted to a bounded set in order to protect participants from excessive
under and overbidding.

11
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4 Results

The results are presented in the order of our research questions. To address
question (7), that is whether the provision of the most efficient project is consis-
tent, we look at the provision rates of the projects that constitute Q' and Q2.

They are displayed, separately for the two information conditions, in Table 2.
[Table 2 about here.]

The Q! projects can be ordered in terms of their efficiency. P, the most
efficient project in the set, is clearly not the most frequently implemented one,
and this holds regardless of the information condition (P is actually the least
often provided project in PUBL). Provision rates are the highest for the two
negative cost projects: P} is implemented 43.7% of the times in PUBL and
40.6% of the times in PRIV, and Pj is implemented 31.2% of the times in both
PUBL and PRIV. It appears that first of all, participants are attracted to
negative costs. Then, given equality in negative costs, they favor efficiency. In
02, where the two revenue-generating projects are equally efficient, they remain
the most frequently implemented ones, and their provision rates are—within
each treatment—alike. These findings suggest a positive answer to question (i):
under the described procedurally fair mechanism, introducing negative cost
projects jeopardizes the provision of the most efficient, but costly, project.

To answer question (i7), that is whether negative costs affect bids for mixed
feelings projects and for public goods differently, we compare b;(P3) — b;(P?)
(both P2 and P? cause mixed feelings, but C(P?) > 0 and C(P?) < 0) with
bi(P?) — bi(P?) (both P? and P§ qualify as public goods, but C(P?) > 0 and
C(P2) < 0). The graphical summaries of the distributions of the two series,
shown in Figure 1, do not indicate notable differences. Indeed, it is not possible
to reject the null hypothesis that the b;(P$) —b;(P?) and b;(P#) — b;(P?) groups
of independent observations have identical distributions (p = 0.247 for PUBL
and 0.809 for PRIV two-sided Wilcoxon rank sum test). We conclude that

12
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the answer to our second research question is negative.
[Figure 1 about here.]

Turning to question (iii), that is whether negative costs affect low- and
high-value bidders differently, Table 3 reports, separately for each information
condition, project set, and type of bidder, summary statistics of the relative
deviations of the observed bids from the induced valuations (i.e., the variable

%ﬁjj)ﬂm where s = 1,2 and ¢ = 1,...,4). As far as negative
i

Bi(F}) =
cost projects are concerned (i.e., P{ and P5), it follows from the reported mean
and median values that low-value bidders tend to overbid (relative deviations
are positive) and high-value bidders tend to underbid (relative deviations are

negative). In contrast, in the case of projects that entail positive costs there is

a generalized tendency to underbid.
[Table 3 about here.]

On the basis of two-sided Wilcoxon rank-sum tests, the null hypothesis that
the R;(P}) values of the two types of bidders have identical distributions can
be rejected (i) at the conventional 5% level for P} and P? in PUBL and for P2
in PRIV, and (ii) at the 10% level for P§ in PUBL and for P}, P{, and P? in
PRIV . If we pool the data from both information conditions, the differences
in R;(P}) (with I = 1,3) between low- and high-value bidders are always highly
significant (all p-values < 0.033).!* To sum up, the bidding behavior of low-
and high-value bidders differs significantly in the case of negative costs (low-
value bidders tend to overbid relative to their induced valuations and high-
value bidders tend to underbid), whereas no systematic differences in relative
underbidding are observed in the case of positive costs.

The fourth and last research question pertains to the impact of private

information on bid levels when some projects have negative costs. Figure 2

1For all the other comparisons, these differences are not significant.

13
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suggests that the average surplus with respect to bids does not differ between
the two information conditions. Wilcoxon rank sum tests confirm that switching
from public to private information does not affect bids for the same project (all

p-values exceed 0.528), which provides a negative answer to question (iv).

[Figure 2 about here.]

5 Conclusions

Financing public projects is usually perceived as burden sharing, despite the
fact that many of the activities that the public authorities undertake generate
revenues, that is, in our terminology, have negative costs. Herein we use the
experimental method to explore whether a procedurally fair provision mecha-
nism, that proved to be successful in achieving efficient outcomes when only
standard positive cost projects were at stake, remains effective when projects
entailing negative costs are considered.

Our results question the functionality of this mechanism when negative cost
projects are present. More specifically, individuals tend to prefer negative cost
to more efficient positive cost projects, although the most frequently provided
negative cost project is the one generating the highest social net benefit. In
other words, agents have a sort of lexicographic preferences in which priority
is given to negative cost, followed by efficiency. Additionally, we observe that
negative cost projects that raise mixed feelings do not yield different bid levels
than negative cost public goods. This finding may be attributed to the fairness
of the provision mechanism, guaranteeing that all players are treated equally
according to their bids. Yet, our data indicate that the behavior of low-value
and high-value bidders differs significantly in the case of negative costs: while
the former tend to overbid, the latter tend to underbid. It appears, therefore,
that those who value the negative cost project less want to increase the chances

of implementing it. Finally, the results do not depend on whether subjects are

14
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informed or uninformed of the others’ induced valuations for the projects.

To sum up, our study contains both bad and good news for the provision
mechanism at issue. The bad news is that the mechanism does not maximize
social net benefits in the presence of negative cost projects. The good news is
that the mechanism is not sensitive to either the existence of mixed feelings or

the extent of supplied information.

15
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Table 1: The sets of projects, Q°, s = {1, 2}, presented to the players.

Set By u(P7) w(P) CF) i ulF)—CF)
P} -20 100 -25 105
Ol P} -20 160 20 120
P 20 50 -25 95
P} 20 110 20 110
P? -10 90 -25 105
02 P -10 150 20 120
P} 15 65 -25 105
P} 15 125 20 120
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Table 2: Rates of provision of the four projects in each
0%, s ={1,2}, and information condition.

ol 0?2
Project
PUBL PRIV PUBL PRIV
Py 43.7 40.6 31.2 40.6
Pj 9.4 18.7 18.7 12.5
Py 31.2 31.2 46.8 40.6
P 12.5 6.2 12.5 12.5

Note e hold font identifies the most efficient project(s) in Q°.
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Table 3: Summary statistics of the relative deviations of the observed bids
from the induced valuations for each information condition and
0%, s = {1,2}, separately for low-value and high-value bidders.

Treatment Set Bidder type Py Ps Ps Py
Mean 0.33 —1.63 0.19 —0.51
Low-value = Median 1.00 0.00 0.00 —0.50
ol Std. Dev. 5.14 6.08 2.07 1.40
Mean —0.28 —0.42 —0.40 —0.40
High-value  Median —0.20 —0.38 —0.40 —0.32
PUBL Std. Dev. 0.53 0.38 0.93 0.45
Mean 1.72 —1.48 0.58 —1.07
Low-value Median 1.00 0.00 0.00 —0.33
02 Std. Dev. 2.47 11.45 3.30 7.22
Mean —0.29 —0.36 —0.39 —0.39
High-value = Median —0.11 —0.33 —0.19 —0.32
Std. Dev. 0.53 0.39 0.87 0.43
Mean -0.15 —3.19 0.39 —2.36
Low-value Median 0.50 —0.25 0.13 —0.38
o Std. Dev. 5.45 7.91 3.34 6.86
Mean —0.08 —0.25 —0.51 —0.28
High-value  Median —-0.15 —0.25 —0.20 —0.22
PRIV Std. Dev. 0.74 0.62 1.52 0.77
Mean 0.23 —7.69 1.07 —4.98
Low-value Median 0.25 0.00 0.33 —0.33
02 Std. Dev.  10.70 17.29 3.96 11.78
Mean -0.17 —0.25 —0.65 —0.26
High-value  Median —0.23 —0.30 —0.23 —0.18
Std. Dev. 0.83 0.51 1.83 0.57
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Figure 1: Boxplots of the differences in bids between projects with positive and
projects with negative costs (2% only), separately for mixed feelings
projects, PZQ, Il =1,2, and public goods, PZQ, [ =3,4.
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Figure 2: Average surplus with respect to bids and corresponding social benefits
for each project, each 2%, and each information condition.
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Appendix: Experimental instructions

This appendix reports the instructions (originally in German) that we used for the PUBL

treatment. The instructions for the PRIV treatment were adapted accordingly.

INSTRUCTIONS

Welcome! You are about to participate in an experiment funded by the Max Planck Institute
of Economics. Please switch off your mobile(s) and remain silent. It is strictly forbidden to
talk to other participants. Please raise your hand whenever you have a question; one of the
experimenters will come to your aid.

You will receive €5.00 for showing up on time. Besides this, you can earn more. But
there is also a small possibility of ending up with a loss. The show-up fee and any additional
amounts of money you may earn will be paid to you in cash at the end of the experiment.
Payments are carried out privately, i.e., the others will not see your earnings.

In the course of the experiment, we shall speak of ECU (Experimental Currency Units)

rather than euros. The conversion rate is 5 ECU per euro.

Detailed information on the experiment

You will be placed in a group of two persons (a pair). We will refer to the other person in
your pair as the other. You and the other will face a one-shot situation involving two sets
of projects, set A and set B. Each set includes four projects. You and the other will decide

which one (if any) of the four projects in each set will be realized.

Cost and value of each project

Each project has a provision cost. For some projects this cost is negative, meaning that these
projects generate revenues rather than cause costs.
In addition, each pair member attaches a value to each alternative project. This value can
be positive or negative:

e a positive value means that you gain from the realization of the project;

e a negative value means that you lose from its realization.
You will be informed about your values and about the other’s values at the beginning of the
experiment. The screen-shot informing you about the characteristics of the four projects in

each set will look as follows (original instructions included a screen-shot here):
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SET A SET B
Project  Your value Other’s value Cost Project  Your value Other’s value Cost
1 -20 100 15 1 30 90 30
2 20 110 —15 2 20 80 50
3 40 120 20 3 —10 110 10
4 —60 130 30 4 50 115 —10

Consider, for instance, project 1 in Set A. The values to you and to the other of this project
are —20 and 100 ECU, respectively. The cost of the project is 15 ECU. This means that if
project 1 in Set A is realized, you suffer a loss of 20 ECU, the other obtains a gain of 100
ECU, and both you and the other have to pay a cost of 15 ECU for its realization.

Consider now project 2 in Set A. The values to you and to the other of this project are 20
and 110 ECU, respectively. The cost of the project is —15 ECU. This means that if project
2 in Set A is realized, you and the other obtain a gain of, respectively, 20 and 110 ECU, and
both you and the other receive a revenue of 15 ECU from its realization.

The characteristics of the other projects can be read in a similar way.

Notice that the numbers in the table above are just for illustrative purposes. They
do not represent the costs and values actually associated with the projects in the experiment.
Your decision

Having learned the characteristics of the four projects in each set, you will have to submit a

bid for each project. Hence, you will have to select and write eight bids: four for the projects

in Set A, and four for the projects in Set B. Regardless of the values that you attach to the
projects, your bids can be any integer number between —500 and 500 ECU.

Rules for the provision of a project

Given the costs of the projects, whether and which project in each set will be realized depends
on the total number of ECU that you and the other bid on each project. We will refer to the
difference between the sum of bids made by you and the other for a certain project and the
cost of that project as the “surplus from the project”. Thus:

Surplus from the Project = (Your bid + The other’s bid) — Project’s Cost.
Obviously, if the cost of a project is negative, it will be added to (rather than subtracted

from) your pair’s sum of bids.

For each set, the project with the largest non-negative surplus will be realized. If two or more
projects tie for first place (i.e., they generate the same non-negative surplus), the tie is broken

by a random choice.
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If the surpluses of all projects in a set are negative, no project in that set will be realized.

Your experimental earnings

For each set, your earnings depend on whether and which project is realized.

e If no project is realized, you and the other earn zero.

e If one of the four projects is realized:

— you receive your value of the project plus half the surplus from the project;
— from this we subtract your bid for the project.

Thus, if we call the realized project P*, your earnings summarized in a formula are

Your value of P* + M — your bid for P*

Note that if your bid for the realized project P* was negative, you ask for compensation
rather than pay your bid.

Note also that if your bid for the realized project P* exceeds your value of P*, your earnings
could be negative, i.e., you may suffer a loss.

The following examples should help you better understand the calculation of your earnings.

Ezample 1

Suppose that your bids and the other’s bids for the four projects in A are those shown below:

Project Your value Other’s value Cost || Your bid Other’s bid Surplus
1 —20 100 15 —20 100 —20+ 100 — 15 =65
2 20 110 —15 20 110 20+ 110 + 15 = 145
3 40 120 20 40 120 40 + 120 — 20 = 140
4 —60 130 30 —60 130 —60 4130 — 30 = 40

The project with the largest non-negative surplus is project 2. Consequently, project 2 is
realized and your earnings amount to 20 + % —20 =725 ECU.
Note that in this case both you and the other have submitted bids equal to your values of

the projects.

Example 2
Suppose now that your bids and the other’s bids are the following;:
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Project  Your value Other’s value Cost || Your bid Other’s bid Surplus
1 -20 100 15 —25 90 —25+90 — 15 =50
2 20 110 —15 —10 40 —10+40+15=45
3 40 120 20 0 80 0+4+80—20=60
4 —60 130 30 —80 90 —80+90 — 30 = —20

The project with the largest non-negative surplus is project 3. Consequently, project 3 is
realized and your earnings amount to 40 + % —0="70 ECU.

Note that in this case both you and the other have submitted bids lower than your values of

the projects.

Example 3
Suppose finally that your bids and the other’s bids are the following:
Project Your value Other’s value Cost || Your bid Other’s bid Surplus
1 —20 100 15 10 110 10+ 110 — 15 =105
2 20 110 —15 25 80 25480+ 15 =120
3 40 120 20 20 90 50 +90 — 20 = 120
4 —60 130 30 20 150 20 + 150 — 30 = 140

The project with the largest non-negative surplus is project 4. Consequently, project 4 is
realized and your earnings amount to —60 + % —20=-10 ECU.

In this example, you suffer a loss because your bid for project 4 exceeds your value of project
4 plus half the surplus from project 4 (i.e., 20 > —60 + 70).

The information you receive at the end of the experiment

After you and all the other participants have submitted your bids, you will be informed about
(i) the other’s bid for each project, (ii) the surplus from each project, (iii) which project, if

any, is realized in each set, (iv) your experimental earnings in each set.

Your final payoff

At the end of the experiment, one experimenter will randomly select one participant by
drawing a chip from a bag that contains as many chips as the number of participants. This

participant will in his turn randomly select one of the two sets by drawing a ball from a bag
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containing two balls, one labeled A and the other labeled B. All participants will be paid

based on their bids for the projects in the randomly selected set.

In case of a negative payoft, losses up to €5.00 (= 25 ECU) will be covered by your show-up
fee. There are two alternatives concerning losses in excess of €5.00. The first is to pay the
difference from your own money. The second is to pay the difference by performing (before
leaving the lab) a task which consists of counting the occurrences of a specific letter in a
lengthy text. You will be compensated with €1.00 for each correctly counted sentence. The
drill is introduced to allow you to repay your losses; there is no way of earning extra money

from it.

Before starting you will have to answer some control questions which will ensure your under-
standing of these rules. Once everybody has answered all questions correctly, three practice
rounds will help you familiarize yourself with the dynamics of the experiment. In these rounds
the computer will choose the other’s decisions from a set of randomly generated values. The

result of these rounds will not be relevant to your final payoft.

Please remain quietly seated during the whole experiment. If you have any questions, please
raise your hand now. Please click “ok” on your computer screem when you have finished

reading the instructions of this part of the experiment.
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