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Abstract 
In the standard model, provision of a pure public good is increasing in group size if it is a normal 
good. I develop a model of public good provision in which private goods are supplied in a 
monopolistically competitive market. In this context, increases in the size of the group are 
increases in the population of a society. I find that increases in population lead to reduced public 
good provision. The reason is quite simple: As population increases, the number of private goods 
available for consumption also increases. This raises the marginal utility of income and increases 
the opportunity cost of contributing to the public good.  
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1. Introduction 

In the standard model, provision of a pure public good is increasing in group size if it is a normal 

good. In this paper, I develop a model of public good provision in which private goods are 

supplied in a monopolistically competitive market. In this context, increases in the size of the 

group are increases in the population of a society. I find that increases in population lead to 

reduced public good provision. The reason is quite simple: As population increases, the number 

of private goods available for consumption also increases. This raises the marginal utility of 

income and increases the opportunity cost of contributing to the public good.  

 While the level of voluntary contributions falls in this model, the optimal level of 

provision is shown to increase with population. Thus, there is a growing divergence between the 

optimal and equilibrium levels of provision of the public good. In the standard model with a pure 

public good, individual welfare rises with an increase in population, both because of the increase 

in the level of provision of the public good and the reduced contribution per person that results 

from the population increase. Furthermore, in the model of monopolistic competition without a 

public good, welfare also increases with population due to the wider of variety of goods which 

are available in a larger economy. However, when the models are combined, an increase in 

population has an ambiguous effect on welfare. This stems from the reduction in the level of 

provision of the public good as the population increases.  

 The model of monopolistic competition in this paper is based on Krugman (1980). This 

model assumes a simple form of increasing returns to scale under which each good may be 

produced by incurring a fixed set up cost plus a constant marginal cost of production. When the 

population increases, the economy can support a broader range of goods and this leads to a 

higher real income for individuals in the economy. Thus, economic growth arising from a scale 
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effect leads to reduced contributions to the public good in this model. Economic growth can also 

be caused by increases in total factor productivity. In the model of monopolistic competition 

used here, this would be reflected by reductions the fixed and marginal cost of production. It 

turns out that reductions in these parameters also lead to reduced public good provision.  

 

2. Background 

The issue of how group size affects public good provision dates to Olson (1965) who argued that 

the under provision problem would be worse in large groups. There is a sense in which the 

results of this paper bear out Olson’s thesis, but an important caveat needs to be added to that 

conclusion. Olson is primarily concerned about competing political groups within a society. In 

this paper, a general equilibrium model is presented, and the effects of population growth on 

public good provision arise via a general equilibrium effect. In this sense, the “group” is the 

entire society. While increase in the number of individuals in society is found to decrease public 

good provision, this does not give us insight in the role of group size in determining the 

effectiveness of competing political groups. However, the results do suggest, at least for the 

productive structure considered in this paper, that larger societies will have a lower provision of 

public goods than smaller societies.  

 Some of the key early results on the effects of group size on public good provision are 

found in Chamberlin (1974) and McGuire (1974). These papers established that provision of a 

pure public good is generally increasing in group size if the public good is normal. Some other 

key papers in the Public Goods literature include Warr (1983), Cornes and Sandler (1984), 

Bergstrom, Blume and Varian (1986) and Andreoni (1988).1 Andreoni considers public good 

                                                 
1 Sandler (1992) is a book length treatment of the issues raised in Olson (1965). Cornes and Sandler (1996) contains 
an extensive analysis of public goods.  
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provision in large economies and shows that while provision is generally increasing in 

population, it will approach some finite value asymptotically. In the model of monopolistic 

competition presented here, the level of provision of the private good falls toward 0 as the 

population size rises without bound.2 

 The two most closely related papers are Cornes and Sandler (1989) and Vicary (2004). 

Cornes and Sandler develop a model with one public good and one private good, where both are 

normal, and each is produced with labor alone. An increase in each individual’s labor 

endowment results in increased levels of public good provision and welfare. Technological 

progress in production of the private good, however, may reduce welfare by causing substitution 

out of the public good into the private good. A fall in welfare will occur if the goods are highly 

substitutable.  

 Vicary develops a model with one public good and one private good, where each is 

produced with capital and labor, and where factor intensities differ across the two goods. In this 

setting, accumulation of either factor generally has ambiguous effects on both welfare and the 

provision of the public good. For example, if the public good is capital intensive and the 

economy has an increase in its labor endowment, then the provision of the public good and 

welfare both may fall. On the other hand, if the economy accumulates capital, provision of the 

public good and welfare will both definitely rise. In contrast with the prior literature, Vicary 

finds that provision may fall with an increase in population. In the model developed below, there 

is an unambiguous fall in public good provision when population increases.  

 

 

 
                                                 
2 As discussed later, this result is sensitive to assumptions on properties of the utility function.  
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3. Preferences 

In this section, I introduce the utility function, while taking the number of private goods and their 

prices to be exogenously given. In the process, I am able to replicate one of the standard results 

of the literature, which is that provision of the pure public good is increasing in population size. 

This provides a benchmark for the analysis of the model of monopolistic competition presented 

in Section 4.  

 All individuals are identical, with the utility of person j given by  
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where the Cij are private goods consumed by person j, G(S/w) is the utility received from the 

public good, S is the total dollar contribution to the public good and w is the wage rate. The 

utility function for the private goods is taken from Krugman (1980). Note that each private good 

enters the utility function symmetrically. Later in the paper, I will discuss the extent to which the 

results of the paper depend upon using this specific functional form. The function G has the 

following properties: G’ > 0, G’’< 0 and G’(y) finite for y > 0, possibly approaching ∞ as y 

approaches 0.  

 In the general equilibrium model presented in Section 4, labor is the only factor of 

production, so the public good should be thought of as being produced with labor. Thus, G is a 

function of S/w, because this is the number of workers who can be hired with a total contribution 

of S. There are L identical individuals in the group, each of whom earns the wage w. Labor is the 

only source of income. The total contributions to the public good are ∑
=

=
L

j
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1
. Thus, the budget 

constraint for each individual is given by  
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 Result 3: (i) If ∞=)0('G , as the population size L grows without bound, the level of  

provision of the public good approaches 0.  

(ii) If G’(0) is finite, there is a finite population size L above which the economy reverts  

to a corner solution with zero provision of the public good. 

 
Recall that when the number of commodities is taken as exogenous, the level of provision 

approaches some finite value from below. Result 3 is sensitive to assumptions on the subutility 

function for the private consumption goods. This issue is discussed further in Section 5.  

 From (16), we can calculate the effect of an increase in L on welfare:  
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The first term in the brackets is positive, while the second term is negative for L > 1/θ. It is not 

possible to definitively sign the comparative static in (17). Thus, we have Result 4:  

 
 Result 4: An increase in the population L has an ambiguous effect on welfare.  

 
In the model of Section 3, where the number of commodities is exogenous, welfare is 

unambiguously increasing in L, because total contributions increase in L, and the individual 

contribution falls. If we had the model of monopolistic competition without the public good, we 

would also find that welfare increases in L. A large population can support a wider variety of 

goods and this increases welfare. However, when the models are combined, we find ambiguous 

welfare effects arising from an increase in L. When L increases, the number of available private 

goods increases. This increases utility derived from private good consumption. However, it also 
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leads to a fall in contributes towards the public good. This aggravates the distortion associated 

with the free rider problem in public good provision. As a result, the overall effect is ambiguous.  

In a standard model of public good provision, the optimal level of provision is increasing 

in the population size. Since a pure public good is nonrival and there are more individuals to 

enjoy its benefits when the population is larger, it follows that the optimal level of provision rises 

with the population. In the model presented here, this is not so obvious. The nonrivalry of the 

public good continues to be a factor which implies that the optimal level of provision is 

increasing in L. However, the rise in λ which accompanies an increase in L indicates that the 

opportunity cost of providing the public good is higher in a larger society.  

We can address this issue by deriving a first order condition for the optimal level of 

provision and then computing a comparative static. Before doing so, however, there is an issue 

which must be addressed. There are two distortions in the model. One, of course, relates to the 

under provision of the public good. The second relates to the mark-up of price over marginal cost 

by the monopolistically competitive firms. In what follows, I am going to take the pricing 

distortion of private goods as given, while determining the optimal level of provision of the 

public good. Given the need for firms to beak even it may be quite difficult, as a practical matter, 

for the government to try and correct the pricing distortion. Thus, it seems reasonable to take this 

distortion as given, when deriving the optimal level of provision of the public good. With this in 

mind, we can express welfare as in equation (16), and take the first derivative with respect to S. 

The first order condition may be expressed as  
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The left-hand side is the marginal benefit of providing the public good. Using (13), the right-

hand side may be written as αθθ /)1( −C , where C is the common level of consumption across 

varieties. The right-hand side is the marginal cost of public good provision which is the reduction 

in the number of varieties, (1-θ)/α, times the utility derived from each variety, Cθ.  Computing 

the comparative static for (18) yields,  
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where the ‘o’ superscript indicates that this is the optimal level of contributions. Thus, the 

optimal level of provision is increasing in L despite the rise in λ. The comparative statics lead to 

Result 5:  

Result 5: (i) The optimal level of provision of the public good is increasing in population 

size L. 

(ii) The gap between the actual level of provision and the optimal level of provision of 

the public good is increasing in the population size L.  

 
Part (ii) of the Result follows from part (i) and the fact that private provision is decreasing in L 

(Result 2). The growing gap between the optimal and equilibrium levels of provision indicates 

that the free-rider problem does become worse as the size of the society increases.  

 Thus far, we have considered a particular type of growth, namely growth in population 

size L. However, we can also consider technological changes. Reductions in the size of the 

parameters α and β would reflect improvements in the production technology. Using equations 

(4) and (14) we can compute the following: 0
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provision of the public good. This gives the following result:  

 Result 6: Reductions in the fixed cost α  and marginal cost β both result in reduced  

voluntary contributions towards the public good.  

 
 The effect of the reduction in α is straightforward; reduced fixed costs lead to a greater 

number of varieties (see (15)) and therefore a higher marginal utility of wealth λ. A reduction in 

β raises consumption of each commodity type, which lowers λ, via equation (3). However, it 

also lowers the price of the commodity (see (10)) and this raises λ via equation (3).  

The effects of reducing fixed costs on public good provision are, I expect, robust to 

alternative specifications of the model. The reason is that lower fixed costs should always raise 

the range of available commodities in a model of monopolistic competition, and this will 

increase the marginal utility of income. However, it is not clear that the effects of reducing 

marginal cost would be robust across alternative assumptions on the production and utility 

functions. In this model, the reduction in the price dominates the rise in consumption in 

determining the effect on λ, but this might not always be the case.  

 

5. Robustness 

 There are a large number of dimensions along which to consider the robustness of the 

results presented here.  

5.1. Consumption Good vs. Productive Input 

 The results are sensitive to the assumption that the public good is a consumption good. 

Suppose the public good were a type of infrastructure which boosted productivity. This could be 
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modeled as an increase in the effective labor supplied by each individual. Specifically, suppose 

the individual budget constraint were ( ) ∑
=
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n

i
jii sCPwSHw

1
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 as before. Thus, effective labor, )/(1 wSH+ , is augmented by contributions to the 

public good. When modeled this way, there are no income effects on contributions towards the 

public good. If (for example) λ were to increase, the marginal cost and marginal benefit of 

contributing to the public good would both increase by the same proportion. As a result, the level 

of contributions would be unchanged. It is straightforward to show that the aggregate level of 

contributions S is invariant to L in this setting.  

5.2. The Subutility Function for Private Goods 

Clearly, the utility function in (1) is rather special.8 How sensitive is the result that public good 

provision is decreasing in L to the assumed form for the utility function? Krugman (1979) 

utilizes Dixit and Stiglitz (1977) preferences which take the form, 

∑
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.0'' and ,0' where),(   Krugman also assumes that the derivative of the elasticity 

of demand for good i with respect to Ci is negative.9  

In Krugman’s (1979) model, the first order condition to the consumer’s problem implies 

that λ=ii PCv /)(' . In his model, as the labor force expands, consumption of each variety falls 

and prices fall. Prices fall, because as the scale of the economy increases, output at the firm level 

rises and firms move down their average cost curve.10 Both the fall in C and the fall in P will 

                                                 
8 However, the specification in (1) appears to be consistent with an empirical analysis of the effects of the U.S. – 
Canada free trade agreement. See Feenstra (2004: 141-144).  
9 This assumption holds for any demand curve which is less convex than a constant-elasticity curve. See Feenstra 
(2004: 139).  
10 Feenstra (2004: 141) has a nice discussion.  
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increase λ via the first order condition as L increases. Since this is the mechanism behind Result 

2 of this paper, this result will be robust to consideration of Dixit – Stiglitz preferences.  

5.3. Marginal Utility at a 0 level of Provision 

 Result 3 is clearly sensitive to the assumption on the marginal utility at a zero level of 

provision for both the public and private goods. Let v(Ci) be the subutility function for each 

private good, where ∑
=

+=
n

i
i wSGCvU

1
)/()( . Equation (1) implies that v’(0) = ∞. This implies, 

via equation (3), that λ rises to infinity as consumption of each variety approaches 0. This 

guarantees either that the private good will cease to be provided at some finite level of L or that it 

will approach 0 as L approaches infinity. Of course, it is possible to specify a subutility function 

for private goods such that v’(0) is finite. We would still obtain a result along the lines of Result 

3, if v’(0) > G’(0). If v’(0) < G’(0), the level of public good provision would still decrease in L, 

but would be bounded away from 0.  

5.4. Complements vs. Substitutes 

 Under the utility function in (1), the public good and the private goods are substitutes. If 

there were strong complementarities between the public good and the private goods, then the 

results of this paper might be overturned. For example radio broadcasts, a public good, are 

strongly complementary to radios, a private good. Other private goods, such as an iPod are 

substitutes for radio broadcasts. In general, a strong complementarity between public and private 

goods will help to solve the public good provision problem. 

5.5. The Nature of the Economic Growth 

 Growth in the labor force and total factor productivity growth in the private goods sector 

both reduce public good provision in this model. While not formally considered, it should be 

obvious that total factor productivity growth in the technology of production of the public good 
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will lead to a higher level of provision.11 Also note that the Vicary (2004) model discussed 

earlier produces ambiguous effects of growth on public good provision. In his model, growth 

occurs via factor accumulation and the public and private good are produced with differing factor 

intensities.  

 

6. Conclusion 

 In this paper, a model is developed in which there is a public good and private goods, 

where the private goods are produced in a monopolistically competitive market. A key finding of 

the paper is that a larger society will have a lower level of provision of the public good. This 

occurs because the larger society has more private goods to choose from, and this crowds out 

expenditure on the public good. This is in contrast to a standard result in the public goods 

literature which is that when positive income effects are present, the level of provision of a pure 

public good is increasing in group size. The results of this paper do depend on some of the 

particular assumptions of the model. For example, the results hold if the public good is a 

consumption good, but not if it is an intermediate input into production. Nevertheless, the results 

of this paper appear to have a fairly broad range of applicability.  

                                                 
11 Cornes and Sandler (1989) obtain this result.  
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