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Abstract Many public goods are supported with both private and public funding. It
is often argued that public funding, based on taxes, crowds out private philanthropic
contributions. Agents respond to increases in taxes by decreasing their donations. The
tax level, however, is not exogenous and it depends on the political equilibrium aris-
ing from agents’ voting decisions. In this paper we analyze a variety of motivations
for voluntary donations and show that when philanthropic preferences become more
prevalent in the society, the equilibrium tax level will tend to be lower and, more
surprisingly, the stock of the public good may decrease.
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1 Introduction

Many public goods (such as culture, art, public works or resources to the poor) are
supported with both private and public funding. Public funding is typically carried out
using distortionary taxation, imposed to the great majority of agents in the society.
Private provision is the result of the donations of individual agents or institutions that
may not benefit directly from their transfer. In the U.S., for instance, the majority
of philanthropical donations are from individuals (76% using data from year 2002),
while the rest is provided by foundations, corporations, etc. Over the last 30 years,
individual donations amounted to around 2% of total income. The declining trend in
these donations has been reversed in recent years. At an international level, data is
scarce; however, overall private donations also amount to a significant share of the
financing of some of the public goods.1

One of the key issues analyzed by the literature on philanthropy is the extent to
which the (exogenous) public funding crowds-out the private contribution to a public
good. Acknowledging that public and private contributions are not chosen indepen-
dently, most papers have emphasized the implications that changes in an exogenous
tax rate have on the voluntary contributions made by individuals. They show that,
under a variety of assumptions, taxes might crowd out private funding. The contri-
bution of this paper is precisely to show that the opposite may be true by providing
a “reverse causality” argument. That is, when both private and public funding are
endogenized (in a political-economy framework), the crowding-out result is reversed,
since voluntary contributions now feed back into the equilibrium tax rate. Voters in
more philanthropic societies tend to choose lower taxes that entail lower public fund-
ing. In a nutshell, voluntary contributions (arising from a variety of motivations) might
“vote out” public ones. More strikingly, the equilibrium level of the public good might
decrease as a result.

The private provision of public goods has long puzzled economists. The motivation
put forward by pioneer works in the literature such as Bergstrom et al. (1986) and Warr
(1982) is self-interest in the level of the public good. Because agents only internalize
their private return from the public good, provision will in general be inefficiently low.
However, an important result is that taxes (and the corresponding public expenditure)
are not likely to solve this problem, because they are seen by agents as a substitute
of their private contributions. That is, increases in the tax rate will give rise to a one-
to-one decrease in private philanthropy. As a result, increases in the tax rate are only
likely to raise the stock of the public good for those agents that did not make any

1 See Andreoni (2004) for a recent review of the theoretical and empirical literature on philanthropy.
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voluntary contribution in the first place. Moreover, because taxation is distortionary,
one could regard taxation as a bad substitute of private contributions.2

Andreoni (1990) notes that this “classical” motivation for voluntary contributions
lacks predictive power for several reasons. First, empirical results show that crowding
out is likely to be small. And second, as Andreoni (1988) shows, in large communities
the impact of individual contributions on the level of the public good is limited, chal-
lenging the self-interest motivation as a candidate to explain voluntary contributions.
Andreoni proposes a natural way to reconcile theory and empirical evidence under the
name of warm-glow giving preferences. It is assumed that agents prefer to support the
public good through voluntary contributions (philanthropy) rather than through levied
taxes. As a consequence of such preferences, even when public funding increases,
agents would not reduce their contributions by the same amount since they derive
direct utility from the act of giving voluntarily.

In this paper we consider an economy in which the public good is jointly financed
by public and private contributions. We abstract from the self-interest motivation by
considering a continuum of agents and, instead, we explain private contributions by
assuming that agents have heterogeneous warm-glow giving preferences. Then, for
a given tax level, more intense warm-glow giving results in larger voluntary contri-
butions. As a result, more philanthropic societies enjoy a larger stock of the public
good. Moreover, comparative-statics analysis related to the tax rate delivers the same
(partial) crowding out studied in the literature.

This rather conventional model of warm-glow giving is then embedded in a previ-
ous stage where agents collectively decide on the tax level in the economy. Different
intensities in warm-glow giving among agents translate into different preferences over
the tax rate. We study how the distribution of warm-glow giving preferences aggre-
gates into the equilibrium tax rate and the stock of the public good. The main result of
the paper is that a higher level of philanthropy results in a lower level of public funding
and, as a consequence, may yield a lower level of public good provision. The intuition
of this result is rather straightforward. Agents, when collectively deciding on the level
of public funding for the good, take into account the warm-glow giving preferences of
all voters. As a result, in more “altruistic” societies (understood as societies in which
agents have stronger warm-glow giving preferences), agents have a double incentive
to choose lower tax levels. First, since society as a whole is more altruistic, taxes are
less necessary to raise contributions from the other agents: they choose to do so on
their own. This is what we denote as the aggregate effect. And second, since a more
altruistic agent (stronger warm-glow giving) derives a higher utility from voluntary
(rather than mandatory) contributions, he also prefers lower taxes. This is what we
denote as the median-voter effect.

Then, one consequence of such (reverse) crowding-out is that the stock of the public
good will not necessarily be monotonic in the level of altruism in the society. In par-
ticular, in our model, non-altruistic societies elect the tax level that yields the efficient

2 Another strong theoretical finding in this literature is that a small redistribution of income among givers
is neutral to the total supply of the public good, or on individual consumption. This would be due to the
fact that people give to a common public good, which would undo the effect of the redistribution (see Warr
1983). Along the same lines, Bernheim (1986) provides several additional neutrality results.
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level of the public good. However, societies in which agents have stronger warm-glow
giving preferences (and make larger voluntary contributions) may actually end up with
a lower level of public good provision. Thus, one could regard private contributions
(philanthropy) as a bad substitute of taxation.

These results are in stark contrast with the standard implications obtained in the
literature on philanthropy, in which public funding crowds out voluntary contributions
(imperfectly, in the presence of warm-glow giving). While recommendations in that
case play down the role of taxes as a way to finance the public good, our results sug-
gest that lower equilibrium taxes, even accounting for the larger equilibrium private
contributions generated, may signal additional inefficiencies.

The mechanism behind the inefficiencies in the collective choice is not specific of
the warm-glow giving preferences. We show that, to a large extent, the same result
holds for a larger family of preferences. As an example, we show that crowding-out
will occur even if agents do not obtain any utility from donations per se but, rather,
they are motivated by the relative size of their donation with respect to the average
donation in the society as a whole. These preferences are related to the so-called pro-
social behavior studied by Bénabou and Tirole (2006). This example also illustrates
that although the median-voter effect might not be general, the aggregate effect is
robust to changes in preferences. This sole effect is enough for the stock of the public
good not to be monotonic in the level of philanthropy present in the society.

Our model builds on the extensive literature that studies the collective decision
regarding the provision of a public good, started with papers such as Meltzer and
Richard (1981). Heterogeneous agents (in income or labor productivity, for example)
decide through majority voting the provision of a public good or the level of redis-
tribution existing in society. Agents, however, anticipate in their voting decision the
effect that each policy has not only on them but on the rest of the society as well. In
this paper we study the interplay between the tax level implemented in a society and
the level of the provision of the public good when agents are heterogeneous in their
warm-glow giving.

To the best of our knowledge, ours and Epple and Romano (2003) are the only
papers to endogenize both sources of funding which, thus, makes Epple and Romano
(2003) a clear benchmark to our analysis. They endogenize the collective decision
over the public funding of a public good in the presence of voluntary contributions,
but absent any warm-glow giving utility. They show that, while dual provision (public
and voluntary contributions) arises in equilibrium in small economies, dual provision
will not actually materialize in a sufficiently large economy. Instead, in our paper by
focusing in a continuum of agents, voluntary contributions are only driven by warm-
glow giving purposes. Furthermore, both papers differ in several other dimensions.

First, whereas in their model heterogeneous political preferences are due to heterog-
enous income, in our model preferences differ only in the intensity of their warm-glow
giving. In this paper we show that the effects arising from both sources of heterogeneity
have similarities that stem from the fact that when agents vote they take into account
that a higher tax level will induce a lower private contribution to the public good. This
crowding-out effect is the main reason why in Epple and Romano (2003) forbidding the
public provision of the public good may sometimes raise the total stock of this good.
However, the impact of taxes on the individuals that are more prone to donate is dif-
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ferent in both approaches. Whereas in our baseline model more altruistic agents prefer
lower tax levels, so that they can enjoy more warm-glow, in their approach wealth-
ier agents donate more and prefer higher taxes. These differences may be important
on empirical grounds to explain why two societies with similar income distributions
may prefer different compositions between public and private provision of the pub-
lic goods. Moreover, these differences can be easily tested using individual surveys.
In our paper this impact is relevant because it affects what we call the median-voter
effect.

Second, there are also important modeling differences between both papers. The
setup of Epple and Romano (2003) leads to preferences that are not single peaked.
On the contrary, the simple structure of our model leads to a utility function that is
supermodular (or submodular) with respect to the relevant parameters. This feature
allows us to use the results for voting games discussed in Gans and Smart (1996)
which makes our analysis more parsimonious. As a result, our model is well-suited
to perform comparative statics, for example, with respect to changes in the distribu-
tion of warm-glow in the population, addressing questions such as if more altruistic
societies are likely to have also a larger stock of a public good. Moreover, this way
of modeling allows to study how robust are our results to different specifications of
these warm-glow preferences. We show that although the median effect can change
sign, the main results of the paper are robust to any of these different specifications.

The rest of the paper is organized as follows. In the next section we outline the
benchmark model and present the main results of our paper. In Sect. 3, using alterna-
tive preference specifications, we show that the analysis and the main results of Sect. 2
are still robust. Section 4 then concludes. Proofs are relegated to the appendix.

2 The model

Consider an economy with a continuum of agents of mass 1. An agent’s utility depends
on the stock of a public good, denoted as G, together with his individual contribution
to this public good, g, and the tax τ . In particular, we model an agent’s utility as

U (g, τ ) = G + θ (g − τ) − C (g).

This utility function assumes that the contribution to the public good has an opportu-
nity cost C(g) which is increasing and convex. For simplicity, we normalize this cost
so that C ′(1) = 1. The tax establishes a minimum level for the contribution to the
public good, so that

g ≥ τ.

Thus, while τ is the tax levied to contribute to the public good (through the public
sector), g − τ is the voluntary contribution of the agent to the provision of the
public good. In this economy, agents derive utility from the act of contributing to
the public good, but only from the voluntary part (not from the taxes paid). This
assumption is known in the literature on philanthropy as having warm-glow giving
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preferences. The intensity of this warm-glow giving is summarized by the parameter
θ ∈ [0, 1]. Agents are heterogeneous in this intensity according to the distribution
function �(θ, s) where s orders the distribution in the first order stochastic sense.
Warm-glow preferences are usually denoted as preferences with imperfect altruism.
For this reason, and with some abuse of terminology, we will denote a distribution
with a higher s as one pertaining to a more altruistic society.3

Finally, notice that due to the assumption that there is a continuum of agents, the
effect of g on utility occurs only through the warm-glow giving of the agents, since
each one has a negligible impact over the stock of the public good.4

We consider the decisions of agents in two stages. In the first stage agents simulta-
neously decide (through majority voting) on the tax level τ . In the second stage agents
choose independently the level of their contribution, g, constrained by the condition
g ≥ τ . We solve the model by backward induction. Before, though, we characterize
the first best level of contribution to the public good that we use as a benchmark.

2.1 The first best

An important preliminary question in the characterization of the first best is whether
the utility derived directly from the act of giving should be included in the aggre-
gate utility considered, for instance, by a social planner. Andreoni (2004) provides an
extensive discussion of this subject concluding that it should be left out. As a result,
we compute the value of g that maximizes welfare, understood as the sum of the utility
of all consumers (leaving out the warm-glow from giving), from the expression

max
g

G − C(g),

which given our assumption on C implies gs = 1. We now turn to the equilibrium
analysis.

2.2 The second stage: contributing

We start by characterizing the utility-maximizing contribution in the second stage for
a given level of τ . Agents choose g so as to

max
g≥τ

G + θ (g − τ) − C (g) .

Since, as we said above, each agent has a negligible impact on G, only the intrinsic
utility from giving drives the choice of g. This leads to a first order condition (in the
case in which g is not binding) of

3 Notice that this concept does not correspond to the usual meaning of altruism, where the utility of others
is embedded in the agent’s own utility function.
4 In a more general framework where each agent has a non-negligible impact on the stock of the public
good, Ribar and Wilhelm (2002) shows that as the economy grows large, warm-glow will become the
dominant motive, if not the exclusive one, for giving at the margin.
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θ = C ′ (ĝ) ,

which from the assumptions on C implies that ĝ (θ) is increasing in θ . Since the
privately optimal contribution to the public good is constrained to be larger than the
prevailing tax, we can write the equilibrium contribution as

g∗ (θ) =
{

τ if θ ≤ θ(τ ),

ĝ (θ) otherwise.
(1)

In this expression, we have implicitly defined θ (τ ) as the highest value of θ for which
the choice of the private contribution is constrained by the tax level. In particular,

ĝ
(

θ
) = τ, (2)

which implies that θ is increasing in τ due to the monotonicity of ĝ.
After aggregating among all agents, the total contribution in the society can be

computed as

G ≡
∫

g∗ (θ) φ (θ, s) dθ .

Remark 1 For a given level of taxation τ , a more altruistic society will yield a higher
stock of the public good. In other words, for a given τ , G is increasing in s.

Remark 2 At the individual level, an increase in the tax rate crowds out positive volun-
tary contributions at a one-to-one rate. However, at the aggregate level, and consistent
with the literature on philanthropy, crowding out is not perfect, since constrained
agents (those with θ < θ(τ)) increase their overall contribution. Hence, for a given
distribution of preferences, a higher tax rate yields a higher level of the public good
(whenever the tax rate is binding for some agents).

2.3 The first stage: voting

We now turn to the first stage of the game in which agents collectively determine
the tax through majority voting. Anticipating their own voluntary contributions and
those of the rest of agents, the utility of voters in the collective decision game can
be described as a function of the tax, τ , their level of prosocial behavior, θ , and its
distribution over the society, s. That is,

V (θ, τ, s) ≡
∫

g∗ (x) φ (x, s) dx + θ
(

g∗ (θ) − τ
) − C

(

g∗ (θ)
)

=�
(

θ(τ ), s
)

τ +
∫

θ(τ )

ĝ (x) φ (x, s) dx+θ
(

g∗ (θ)−τ
)−C

(

g∗ (θ)
)

. (3)
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We denote by τ ∗(θ, s) the tax level that maximizes the utility of an agent of type θ .
In other words,

τ ∗ ∈ arg max V (θ, τ, s).

The next two lemmas state two important properties of the function V .

Lemma 1 The function V is submodular in s and τ .

The optimal choice of τ of a given individual trades off an individual effect over the
own contribution and a social effect that corresponds to the total contribution made by
others. On the one hand, increasing τ always leads to an individual cost. If the agent’s
decision is constrained by τ , a tax increase entails a higher cost of the contribution.
If instead the agent’s contribution is not constrained, increasing τ reduces his warm-
glow giving. On the other hand, an increase in τ provides an aggregate gain that stems
from the increase in the contribution by others.

The level of altruism in the society, s, is an aggregate parameter. Thus, an increase
in s does not affect the individual cost, and only leads to a decrease in the aggregate
gain. That is, if the distribution of the population becomes more altruistic, fewer people
will be constrained by a given tax, and the positive social effect of increasing τ will
be reduced (since many people will be contributing anyway). Hence, the larger is s,
the less willing is any given voter to increase τ .5 We will denote this result as the
aggregate effect.

A second property of the function V important for the results of this paper is stated
next.

Lemma 2 The function V is submodular in θ and τ .

The level of altruism of the agent, θ , is an individual parameter. Thus, an increase
in θ has no effect on the aggregate gain, and only leads to an increase in the individual
cost. That is, for a more altruistic agent a higher tax makes a voluntary contribution
beyond the tax level more expensive. For this reason, he is interested in setting a lower
tax in order to benefit from his additional voluntary contribution.

Since society is heterogeneous exclusively in the intensity of warm-glow giving
preferences, monotonicity in the choice of τ is enough to guarantee that the result of
majority voting corresponds to the preferred choice of the median voter. We refer to
this median voter as θ̃ .

Consider two distributions of warm-glow giving with s′ > s. According to the
aggregate effect (Lemma 1), if we compare two identical voters in the two distribu-
tions, the one that corresponds to a more altruistic society will prefer a lower tax rate.
Moreover, under the distribution s′ the median voter will have more intense warm-
glow giving preferences. From the result of Lemma 2 we can also conclude that this
more altruistic median voter will prefer a lower tax level (we denote this result as the
median-voter effect). Hence, this analysis allows us to state the following proposition.

5 Notice that our preference specification assumes that the value of the marginal contribution to the public
good is the same regardless of its level. Adding decreasing returns to this contribution would reinforce our
results.
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Proposition 3 Majority voting in a more altruistic society leads to a lower tax rate.

We proceed next to compute specifically the equilibrium tax rate. The utility func-
tion turns out to be non-concave in τ . However, it is easy to see that two cases need to
be considered depending on whether a voter of type θ chooses a contribution beyond
his unconstrained choice ĝ(θ) or not. In the second case, with g∗ = τ , the first order
condition for the voter corresponds to

�
(

θ (τ ) , s
) − C ′ (τ ) = 0. (4)

The lack of concavity of this function implies that in general there might be several
values of τ that satisfy this condition. We denote as τ the tax that maximizes utility.
Notice that this solution is the same for all constrained agents regardless of their level
of warm-glow giving θ .

When the constraint is not binding for the voter, the first order condition corresponds
to

�
(

θ(τ ), s
) − θ = 0

which, given that θ (τ ) is increasing in τ , describes a minimum (the second order
condition is positive). Therefore, the optimum must correspond to either τ = 0 or to
τ = 1. The second case can be ruled out because for the maximum τ the constraint
would be binding by definition. This analysis leads to the following characterization
of τ ∗(θ).

Proposition 4 The most preferred tax for an agent of type θ corresponds to

τ ∗(θ, s) =
{

τ if θ ≤ θ(τ ),

0 otherwise,

where τ solves

τ ∈ arg max
τ

�
(

θ(τ ), s
)

τ +
∫

θ(τ )

ĝ (x) φ (x, s) dx − C (τ ) .

As previously stated, the monotonicity of τ ∗ implies that the equilibrium tax rate
of a society corresponds to the most preferred choice of the median voter, τ̃ ∗(s) ≡
τ ∗(θ̃(s), s).

We can now illustrate the workings of the aggregate and the median-voter effect.
The median-voter effect corresponds to the decrease of τ as θ increases. With respect
to the aggregate effect, an increase in s results, according to (4), in a lower τ̄ and as
a consequence a lower θ , decreasing the tax that a non-altruistic median voter would
choose and making more likely that the median voter chooses τ ∗ = 0. Hence the
equilibrium τ̃ ∗(s) is decreasing in s.
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The previous characterization of the voting equilibrium allows us to explore the
effect of increasing altruism (a higher s) in the provision of the public good. Prop-
osition 5 states the main result of the paper: the supply of this public good is not
necessarily monotonic with the level of altruism in the society.

Proposition 5 The equilibrium provision of the public good G can decrease in s.

We prove the previous result by means of example. First, however, in order to pro-
vide some intuition, it is useful to decompose the effect of a change in the distribution
of s into two different channels. With some abuse of notation, a change in s could be
described as the following6

dG

ds
= ∂G

∂s
+ ∂G

∂τ̃ ∗
d τ̃ ∗

ds
.

From Remarks 1 and 2 we know that G is increasing in s for a given τ , and that it is
also increasing in τ for a given s. However, we have just shown that the equilibrium
tax is lower in more altruistic societies. Therefore, the total effect is ambiguous. There
exists, nonetheless, an important case in which it is easy to show that G decreases in
s. Suppose that no agent is altruistic (that is, the distribution � is degenerate at 0),
then the equilibrium tax level is τ̃ ∗ = 1,7 which yields the first best level of the public
good, since all agents are forced to contribute g = 1. This is not necessarily true when
most agents have θ = 0 yet a few agents have a positive value of θ . In this case the
direct effect of s over G will be zero, since changes in the distribution cannot lead to
an increase in G beyond its first best level. However, the second term will be negative.
The median voter will still be located at θ = 0 but he will choose τ̃ ∗ < 1 due to the
aggregate effect. In other words, a lower tax level allows the median voter to free ride
on the voluntary contributions of more altruistic agents. By doing so, this voter saves
on the cost of complying with the tax, measured by C(τ ), which compensates for the
lower level of the public good.

Of course, the negative relationship between altruism and the provision of the pub-
lic good is not general either. Trivially, when the distribution � is degenerate around
1 even though the tax enacted is 0, the stock of the public good will also be 1.8

We prove Proposition 5 using the following binomial example.

Example 1 Assume � is a two-point distribution so that θ = 1 with probability
α, while θ = 0 with probability 1 − α. We also assume a quadratic cost function

C(g) = g2

2 . In the second stage of the model, for a given τ , ĝ(0) = 0 and ĝ(1) = 1.

6 Notice that G is not necessarily differentiable with respect to s. In that case, the same decomposition
holds where derivatives are replaced by increments.
7 The reason is that the median voter is the representative agent in the economy and his problem when
θ = 0 coincides with the planner’s problem. Hence, τ = arg max τ − C(τ ).
8 Rather than willing to emphasize the lack of efficiency in the provision of the public good, here we only
want to point out the non-monotonicity of G with respect to the level of altruism. Efficiency in this case is an
artifact of the way the first best is defined when preferences display warm-glow giving and the assumption
that θ cannot exceed one. For an upper bound of θ greater (lower) than 1, excessive (insufficient) provision
would arise.
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α

τ ∗(α)

1

1
2

1 α

G(α)

1

1
2

1

Fig. 1 Equilibrium tax rate and total provision of the public good in the binomial case with a quadratic
opportunity cost function

Thus, g∗(0) = τ and g∗(1) = max{1, τ }. It is easy to see that with these preferences
no voter will choose a tax level greater than one. That is, g∗(1) = 1.

At the voting stage the equilibrium level of τ is determined by the proportion of
voters of each type. Clearly, if α < 1

2 the median voter corresponds to θ̃ = 0. In this
case, the problem that the median voter solves is

max
τ

(1 − α)τ + αg∗(1) − τ 2

2
.

The solution of this problem leads to τ ∗ = 1 − α.
If α ≥ 1

2 and the median voter has θ̃ = 1, his maximization problem corresponds
to the following expression

max
τ

(1 − α)τ + αg∗(1) + (g∗(1) − τ) − g∗(1)2

2
.

This function is decreasing in τ and, thus, the median voter will choose τ ∗ = 0.
The equilibrium stock of the public good computed as

G(α) = (1 − α)τ + αg∗(1) =
{

(1 − α)2 + α if α < 1
2 ,

α if α ≥ 1
2 ,

proves the result in the previous proposition, since for all α < 1
2 the stock of the public

good decreases with α.
The equilibrium tax rate and the stock of public good are depicted in the Fig. 1.

We end this section by pointing out in the following remark an important interpre-
tation of the previous result.

Remark 3 Increases in altruism lead to increases in voluntary contributions that vote
out mandatory contributions through lower taxes.
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We can better explain this result by noticing that the total contribution to the public
good can be decomposed as the sum of voluntary and mandatory contributions. That
is,

G = τ̃ ∗(s) +
∫

θ(τ̃∗(s))

(

ĝ(θ) − τ̃ ∗(s)
)

φ(θ, s)ds.

Suppose that in our model we take τ as an instrument of an exogenous policy. If we
conduct the comparative statics of (exogenously) increasing the tax rate, we obtain
an imperfect crowding-out. For those agents that contribute voluntarily, increasing τ

reduces the voluntary donation by exactly the same amount, and has a neutral effect.
In the aggregate, the crowding-out is imperfect due to those agents that are constrained
to contribute the mandatory level. This would be equivalent to the standard result in
the literature on philanthropy in which public funding crowds out private funding.

Our contribution in this paper has been to make the mandatory contribution (taxes)
endogenous to the distribution of altruism (warm-glow giving) in society. We have
shown, then, that accounting for this effect yields a voting out of mandatory contribu-
tions by voluntary ones, and that this voting out may be more than one-to-one with a
resulting smaller level of the public good.

3 Alternative preference specifications

The reduced-form model we have presented in the main section of the paper assumes
that agents derive utility only from the private and voluntary part of their contribu-
tions (warm-glow giving preferences). In this section, we show that the result that
the stock of the public good is not always monotonic (i.e. may decrease) in the level
of “altruism” in the society still holds for other type of preference specifications in
which agents have a willingness to contribute to the public good beyond their direct
self-interest.

We consider two alternative preference specifications. In the first one, in addition
to the utility derived from their voluntary contributions to the public good, agents also
derive some utility from the taxes being paid for the public good. In the second one,
agents’ motive for contribution to the public good lies in the desire to build some
reputational signal (à la Bénabou and Tirole (2006)). In both types of preference spec-
ifications, we show that endogenizing mandatory contributions may generate the same
voting out effect analyzed above.

3.1 Warm-glow from giving and from taxes

In addition to the utility derived from their voluntary contributions (warm-glow giv-
ing), in some contexts it might be reasonable to assume that agents may also derive
some utility from their mandatory taxes paid to fund the public good (culture, educa-
tion, resources to the poor, etc.). This is the assumption we discuss in this subsection.
More specifically, we consider an agent with the following utility function
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U (g, τ ) = G + θ (g − βτ) − C (g) ,

where the parameter β ∈ [0, 1] measures the difference in weights between the volun-
tary and mandatory contributions. To better interpret this parameter we can decompose
the effect of θ as follows,

θ(g − βτ) = θ [(g − τ) + (1 − β)τ ] ,

where the first term in brackets corresponds to the voluntary contribution of the agent
and the second is the mandatory contribution. Preferences that exhibit warm-glow
voluntary giving (as in the preceding section) correspond to the case of β = 1. The
limit case β = 0 is consistent with preferences under which the warm-glow giving
utility of the agent arises independently of whether the contribution is voluntary or
mandatory.

Under this more general specification, the second stage of the game remains
unchanged for a given τ . It is still true that increases in τ , or a more altruistic society,
lead to a higher supply of the public good. In the voting stage, it can be shown that
utility is still submodular in s and τ , and the aggregate effect persists for any β. How-
ever, utility fails to be submodular in θ and τ and it does not even satisfy a weaker
single-crossing condition.

Lemma 6 For β ∈ (0, 1), the indirect utility function

V (θ, τ, s) =
∫

g∗ (x) φ (x, s) dx + θ
(

g∗ (θ) − βτ
) − C

(

g∗ (θ)
)

is submodular in s and t but it generically fails to be single-crossing in θ and τ .

An implication of this result is that we cannot apply the Median Voter Theorem.
Let’s see the intuition. Consider two agents with different intensity in their warm-
glow giving parameter θ. First, suppose that both agents’ preferred choice is to set a τ

such that both agents are constrained (they will only give the mandatory contribution).
Recall that the warm-glow giving can be decomposed as θ [(g − τ) + (1 − β)τ ]. In
the present case, the agent’s marginal utility of increasing τ due to warm-glow is
θ(1−β) since the voluntary part is zero. Thus, given that the effect of the public good
is identical across the population, it is clear that an agent with a larger θ prefers a
larger τ .

Second, suppose that both agents’ preferred choice is to set τ such that neither
agent is constrained (they will both provide positive voluntary contributions). Then,
in the present case we can see that changes in τ do not affect their total contribution.
However, changes in τ affect the composition of funding to the public good between
voluntary and mandatory contributions. For β > 0, the warm-glow giving utility is
larger for the voluntary part than the mandatory one. As a consequence, an agent with
a higher θ suffers more from a higher τ and would thus prefer it to be lower.

For β ∈ (0, 1), there will always be constrained and unconstrained agents, and the
Median Voter Theorem cannot be generically applied. However,with β = 1, which was
the focus of the preceding section of this paper, monotonicity holds since agents only
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obtain warm-glow utility from voluntary contributions. Hence, the first case scenario
above does not arise (the preferred τ cannot be strictly increasing in θ ).

Analogously, with β = 0, agents value equally mandatory and voluntary contri-
butions and the second case above does not arise (the preferred τ cannot be strictly
decreasing in θ ). As a matter of fact, in this case it can be shown that V is supermodular
in θ and τ . Thus, the preferred tax level is increasing in θ , and this monotonicity allows
us to apply the median-voter theorem.9 Notice that with β = 0 the median-voter effect
operates in the opposite direction. At the same time, if society becomes more altruis-
tic, the aggregate effect leads to a lower tax rate. The sum of the two countervailing
effects implies that the total effect of a shift in the distribution over the equilibrium tax
rate remains in general undetermined. Still we can show that a counterpart of Propo-
sition 5 holds in this case. For example, when all agents are not altruistic, the stock of
the public good will still be optimal. A shift in the distribution will be dominated by
the aggregate effect to the extent that it does not affect the median voter. In this case,
the equilibrium level of the public good will decrease due to the decrease in τ .

Finally, for intermediate values of β even though we cannot provide a general
result due to this lack of regularity of the voting game, we can show that Proposition 5
still applies at least in a particular setting. In particular, when the distribution of θ is
binomial, the median voter is trivially defined.

Example 2 (The Binomial Case) We consider the same structure as in Example 1,
but we do not restrict ourselves to a quadratic cost function. As we will see below,
however, under the preference specifications that we consider the equilibrium tax rate
may exceed 1 and thus, g∗(1) = max{1, τ }.

If α < 1
2 the median voter corresponds to θ̃ = 0. In this case, the problem that the

median voter solves is

max
τ

(1 − α)τ + αg∗(1) − C(τ ).

First consider the situation where τ > 1. The first order condition of this problem leads
to τ = 1. Therefore, we can concentrate in the case in which τ ≤ 1 and g∗(1) = 1.
Now, the first order condition defines the equilibrium tax level as

1 − α = C ′(τ ∗),

and, therefore, a lower than optimal tax is enacted (given that C ′(·) is convex, and
C ′(1) = 1). Since the median voter remains unchanged for all α in this range, the
aggregate effect dominates and the equilibrium tax rate decreases in more altruist
societies.

If α > 1
2 and the median voter has θ̃ = 1, the maximization problem corresponds

to the following expression

max
τ

(1 − α)τ + αg∗(1) + (g∗(1) − βτ) − C(g∗(1)).

9 This environment is analyzed in a different context in Calveras et al. (2007) and we refer the reader to
this paper for a more in-depth description of the model.

123



SERIEs (2011) 2:283–303 297

Two possibilities need to be considered for the first order condition depending on
whether τ is less or greater than 1. In the second case, the first order condition leads
to an optimal value of τ that solves

(2 − β) − C ′(τ ∗) = 0,

with τ ∗ greater than 1. In the first case, the first derivative

1 − α − β

is linear, leading to a corner solution. When β < 1−α, τ = 1 is optimal in this range.
However, this is a particular case of the previous problem when τ ≥ 1 which has an
interior solution, and this solution prevails.

When β > 1−α, the opposite corner, τ = 0 competes with the interior solution for
τ ≥ 1 to be the global optimum. It can be shown that there exists a critical value α(β)

decreasing in β such that for α > α(β), τ = 0 dominates; while for α < α(β), τ ∗ > 1
dominates. Figure 2 illustrates the three possible configurations of the equilibrium.

Notice that, in spite of the complexity of the equilibrium tax rate when the median
voter is altruistic, one result is always robust in this example independently of β. When
the median voter is not altruistic an increase in altruism reduces the tax rate and also
the stock of the public good.

Overall, then, we have shown that when mandatory contributions are endogenized
in the case in which agents have warm-glow both from voluntary giving and from
taxes, a more altruistic society may also end-up with a lower level of provision of the
public good.

3.2 Reputational giving

Here we explore a different specification from the one used in the rest of the paper
which leads, however to similar insights. Suppose that agents do not derive utility
from warm-glow giving per se (neither from their voluntary nor from their manda-
tory contribution). Instead, the utility derived from their contribution depends on how
agents regard themselves with respect to the society as a whole; that is, they may derive
different utility from the same amount of contribution depending on the contributions
made by others. This prosocial behavior has been studied in the literature by Bénabou
and Tirole (2006) in a full-fledged model. Here, we use a simple interpretation of
such a framework and we posit agents’ preferences according to the following utility
function

U (g, G) = G + θ(g − ḡ) − C(g),

where ḡ is the average contribution in the society to the public good. An immediate
interpretation of these preferences is to consider that reputation is built by signaling
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Fig. 2 The equilibrium tax rate
for different specifications of the
cost function. The first case is
consistent with a low value of β

and the third with β close to 1.
The intermediate case is
displayed in the second figure

α

τ ∗

1

1
2 1

α
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2 α(β) 1
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τ ∗

1

1
2 1α(β)

contributions beyond the average contribution in the society, ḡ.10 We assume that the
parameter θ is distributed according to �(θ, s) and we bound it, so that it is always
non-negative and no agent would individually make voluntary contributions beyond
the efficient level. In other words, θ ∈ [0, 1].

Due to the unit mass of agents in the economy, the average contribution also coin-
cides with the total contribution, ḡ = G. We restrict contributions to be above a

10 This interpretation does not preclude alternative rationalizations of these preferences. For example, even
if voluntary contributions are only driven by self-motivation, the framing provided by other agents’ actions
is useful in assessing the goodness of individual actions. In this last interpretation the parameter θ would
be closer to the warm-glow giving studied earlier.
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minimum τ , the prevailing tax level. As in the rest of the paper, the model proceeds in
two stages. Voters elect a tax rate and they later choose their voluntary contributions.

Given the negligible impact that individual contributions have on the total stock of
the public good (and, thus, on the average contribution in society), it is immediate that
the decision in the second stage will be defined by g∗(θ) as specified in (1). In that
expression ĝ(θ) corresponds to the unconstrained voluntary contribution. Similarly,
there exists a critical value of θ such that the tax level τ is binding only for lower
intensities of the prosocial behavior. As before, this threshold value is denoted as θ

and it is still defined by (2). The level of the public good in the first stage given the
optimal decision of all agents in the second stage, ĝ, can again be written as

G = �
(

θ(τ ), s
)

τ +
∫

θ(τ )

ĝ (x) φ (x, s) dx .

Replacing ḡ in the utility function, the following expression transpires,

V (θ, τ, G) = G + θ(g − �
(

θ(τ ), s
)

τ) − θ

∫

θ(τ )

ĝ (x) φ (x, s) dx − C(g).

We can now turn to the decision regarding the tax rate in the first (voting) stage.
Contrary to the previous analysis in which agents enjoyed warm-glow from giving,
we can now show that a voter’s most preferred tax, if implemented, would lead him
to no voluntary contribution. That is, a voter is constrained by his preferred tax level
τ ∗(θ). In order to prove this result, suppose otherwise, and in particular, assume that
g∗(θ) > τ ∗(θ). Differentiating the voter’s utility function, we obtain that

�(θ(τ), s)(1 − θ) > 0,

which contradicts the previous assumption. The intuition for this result lies in that an
increase in the tax rate decreases the utility from the reputational giving at a lower
rate than the increase in the utility derived from the public good. This result allows us
to state the following properties of the function V .

Lemma 7 The function V is

1. submodular in s and τ , and
2. supermodular in θ and τ .

Notice that the first property corresponds to the standard aggregate effect, while the
second one means that the median-voter theorem applies: the implemented tax will
thus be the most preferred one of this median-voter. Notice also that the median voter
effect in this setup goes in the opposite direction as in the benchmark model. That
is, more prosocial voters will choose a higher tax rate. The reason is that, using the
previous arguments, the median voter will always make a total contribution below the
mean, g. However, a higher τ reduces this prosocial disutility, which is more valued
by agents with a larger θ .
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Because the two effects go in opposite directions, the total effect over the tax rate
of moving towards a more prosocial society will be in general ambiguous. However,
we see next that a crowding out of G by voluntary contributions can also occur in this
case with these prosocial preference specification.

Example 3 As in the previous examples assume that θ follows a two-point support.
That is, a proportion 1 − α has θ = 0 whereas a proportion α has θ = θ > 0. The
most preferred τ for an agent of type θ = 0 solves

max
τ

αg∗(θ) + (1 − α)τ − C(τ )

with first order condition

(1 − α) − C ′(τ ) = 0

that implies τ ∗ ≤ 1 and decreasing in α. From the previous arguments agents with
θ = θ choose τ > ĝ(θ), and his prosocial utility becomes 0. His problem becomes
the social planner problem given by

max
τ

τ − C(τ )

As a result, the equilibrium tax rate in this problem can be represented as the first part
of Fig. 2 where as opposed to that case, the tax never exceeds 1.

4 Concluding remarks

Many papers have emphasized the fact that the individual voluntary contribution to
public goods depends on the level of taxation prevalent in the society. In this paper
we have shown that there is also feedback in the opposite direction: an agent’s voting
decision depends on his/her desire to contribute to the public good (altruism) as well as
the philanthropic desire of the other agents in the society. Moreover, this feedback may
lead to counterintuitive results. Namely, the equilibrium level of the public good may
be non-monotonic in the level of altruism. This puzzling result is due to the interaction
of two effects.

First, there is an aggregate effect. Agents contribute to the public good both through
voluntary donations and taxes. Due to the known crowding-out of private contribu-
tions when taxes increase, the more altruistic is the agent the less sensitive is his total
contribution to taxation.11 Consequently, in a more altruistic society the effectiveness
of taxes as a tool to increase the level of the public good is reduced.

11 We have modeled the different elasticity of the total contribution of agents to changes in altruism in a
very stark way. Some agents make no voluntary contributions and therefore they are constrained by the
mandatory tax level, whereas some others are not constrained and their voluntary contribution is reduced
one-by-one with increases in the tax rate. Hence, in a more altruistic society fewer agents are constrained
and the productivity of increasing the tax rate is lower.

123



SERIEs (2011) 2:283–303 301

Second, there is a median-voter effect. Obviously, in a more philanthropic society,
the median voter, whenever it is well defined, will be a more altruistic agent. The
way this more altruistic preference translates into his voting decision depends in the
source of his altruistic behavior. This paper provides examples in both directions.
When agents are motivated by warm-glow giving preferences, and mainly obtain util-
ity from their voluntary contributions, a more altruistic voter is likely to choose a
lower tax rate. However, when agents are motivated by their total contribution or by
their contribution relative to others—that we denote as reputational concerns—, the
median-voter effect goes in the opposite direction.

A lesson from this paper is that the source of the non-monotonicity is the oppor-
tunistic behavior that the aggregate effect promotes, regardless of the direction of the
median-voter effect. In a more altruistic society, a lower tax level, and therefore a
lower public funding of the public good, is likely to arise. Moreover, we have shown
that the aggregate effect might be sufficiently strong to lead to an increase in the level
of the voluntary contribution that cannot make up for the decrease in the resulting
public funding. Hence, the total level of the public good will decrease when this more
than one-to-one reverse crowding out effect occurs.

The model we have presented is particularly convenient in order to isolate the
interaction between private and public contributions. However, it abstracts from many
relevant dimensions. We do not consider explicitly the differences in income or pref-
erence for the public good across agents. In this respect our measure of altruism could
be a composition of these as well as other dimensions of heterogeneity. Moreover, this
public good might be subject to decreasing returns to scale and might be financed with
distortionary and probably progressive taxes.

Further research in a more comprehensive model of voting behavior is required.
However, we can use our decomposition of the consequences of altruism between the
median voter and aggregate effect to assess the likely implications of an increase of
altruism in the society. As we have already shown, the median voter effect is very
sensitive to modeling decisions and its implications are difficult to predict. To the
contrary, the aggregate effect is based on the fact that a larger volume of the voluntary
contributions reduces the power of taxes to increase the provision of the public good.
This effect seems robust to alternative modeling specifications.

Another avenue research could be to consider how changes in the dispersion of
preferences affect the equilibrium tax rate and the total provision of the public good.
Our binary examples suggest that the minimum level of provision might be achieved
when dispersion is maximized. In the light of this result, one may wonder what hap-
pens in a model where distributions are ranked according to second order stochastic
dominance. However, in such a model it is difficult to determine how the aggregate
effect evolves as a result of changes in dispersion. In our setup, changes in the distri-
bution according to the first order stochastic sense lead to more incentives to choose
a low tax rate and free-ride from the increased contributions of other agents. On the
contrary, changes in the distribution according to the second order stochastic sense
may lead to more or less incentives to increase the tax rate of a given voter, since
changes in the dispersion have an ambiguous effect over the contributions of agents
for which his most preferred tax rate was not binding.
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A Proofs

Proof of Lemma 1 Consider the following difference in utility for s′ > s,

V (θ, τ, s′) − V (θ, τ, s) = �
(

θ(τ ), s′) τ +
∫

θ(τ )

ĝ (x) φ
(

x, s′) dx − �
(

θ(τ ), s
)

τ

−
∫

θ(τ )

ĝ (x) φ (x, s) dx .

Deriving the expression with respect to τ we obtain

d

dτ

(

V (θ, τ, s′) − V (θ, τ, s)
) = �

(

θ(τ ), s′) − �
(

θ(τ ), s
)

< 0

Proof of Lemma 2 Consider the following difference in utility,

V
(

θ ′, τ
)−V (θ, τ )=θ ′ (g∗ (

θ ′)−τ
)−C

(

g∗ (

θ ′))−(

θ
(

g∗ (θ) − τ
)−C

(

g∗ (θ)
))

.

We need to show that this expression is decreasing in τ . Three cases need to be con-
sidered:

1. ĝ
(

θ ′) < τ so that the constraint is binding for both types. Then V
(

θ ′, τ
) −

V (θ, τ ) = 0.
2. ĝ (θ) < τ < ĝ

(

θ ′) so that the constraint is only binding for the low type. In that
case

V
(

θ ′, τ
) − V (θ, τ ) = θ ′ (ĝ

(

θ ′) − τ
) − C

(

ĝ
(

θ ′)) + C (τ )

and this expression is decreasing in τ since using the concavity of the second stage
utility function, it has to be that for all g < ĝ

(

θ ′)

θ ′g − C (g)

is increasing in g. Therefore, −θ ′τ + C(τ ) is decreasing in τ .
3. τ < ĝ (θ) where τ is not binding for any of the firms. Hence, the function is

decreasing given that the slope with respect to τ is θ − θ ′ < 0.

�	
Proof of Proposition 3 In the text. �	
Proof of Proposition 4 In the text. �	
Proof of Proposition 5 In the text. See also Fig. 1. �	
Proof of Lemma 6 For the first part see proof of Lemma 1. The second part is imme-
diate from the arguments in the text. �	
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Proof of Lemma 7 The optimal τ for type-θ voter provided that the tax is binding for
him solves

τ ∗ ∈ arg max
τ

G + θ
(

1 − �(θ(τ), s)
)

τ − θ

∫

θ(τ )

ĝ(x)φ(x, s)ds − C ′(τ ).

with first order condition

�(θ(τ), s) + θ
(

1 − �(θ(τ), s)
) − C ′(τ ) = 0

Notice that this derivative is decreasing in s and increasing in θ which is enough to
prove the result. �	
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which permits any use, distribution and reproduction in any medium, provided the original author(s) and
source are credited.

References

Andreoni J (1988) Privately provided public goods in a large economy: the limits of altruism. J Public Econ
35:57–73

Andreoni J (1990) Impure altruism and donations to public goods: a theory of warm-glow giving? Econ J
100(401):464–477

Andreoni J (2006) Philanthropy. In: Ythier JM, Gerard-Varet L-A, Kolm S-C (eds) Handbook of giving,
reciprocity and altruism. Handbooks in economics. Elsevier, Amsterdam, pp 1201–1269

Bénabou R, Tirole J (2006) Incentives and prosocial behavior. Am Econ Rev 96(5):1652–1678
Bergstrom TC, Blume LE, Varian HR (1986) On the private provision of public goods. J Public Econ

29:25–49
Bernheim BD (1986) On the voluntary and involuntary provision of public goods. Am Econ Rev 76:789–

793
Calveras A, Ganuza J-J, Llobet G (2007) Regulation, corporate social responsibility and activism. J Econ

Manag Strategy 16(3):719–740
Epple D, Romano R (2003) Collective choice and voluntary provision of public goods. Int Econ Rev

44(2):545–572
Gans JS, Smart M (1996) Majority voting with single-crossing preferences. J Public Econ 59:219–238
Meltzer AH, Richard SF (1981) A rational theory of the size of government. J Political Econ 89(5):914–927
Ribar DC, Wilhelm MO (2002) Altruistic and joy-of-giving motivations in charitable behavior. J Political

Econ 110(2):425–457
Warr PG (1982) Pareto optimal redistribution and private charity. J Public Econ 19(1):131–138
Warr PG (1983) The private provision of a public good is independent of the distribution of income. Econ

Lett 13:207–211

123


	Voluntary contributions ``vote out'' public ones
	Abstract
	1 Introduction
	2 The model
	2.1 The first best
	2.2 The second stage: contributing
	2.3 The first stage: voting

	3 Alternative preference specifications
	3.1 Warm-glow from giving and from taxes
	3.2 Reputational giving

	4 Concluding remarks
	A Proofs
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


