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Abstract

Recent empirical evidence shows that the few �rms that receive subsidies are large, and

that large �rms take a prominent role in shaping public policy by lobbying. In this paper,

I present a theoretical framework that accounts for these empirical facts in a uni�ed way.

I study the role of �rm heterogeneity in productivity for within-industry lobby formation

when receiving subsidies and lobbying is costly. Due to �rm heterogeneity, a within-industry

con�ict between receiving and non-receiving �rms arises. This con�ict creates lobbying in-

centives for large �rms and delivers novel results. Surprisingly, increasing the barriers to

lobby or lower �rm heterogeneity ampli�es this within-industry con�ict such that a smaller

lobby can attain a higher subsidy rate. Even if barriers to participate are modest, introduc-

ing a subsidy program harms particularly the smallest �rms in a market.
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1 Introduction

The in�uence of special interest groups on politics has always been of great interest to

economists. Surprisingly, the public and scienti�c debate on lobbying is still dominated

by an inter-industry view. Accordingly, special interest groups are supposed to lobby

for an entire industry and compete against each other for government favors, which

then become available to all �rms of the represented industry (e.g. an import tari� for

the steel industry). However, this traditional way of thinking neglects potential within-

industry di�erences in lobbying incentives and bene�ts across �rms. In this paper, I take

a complementary intra-industry view on lobbying, which provides novel insights into the

within-industry consequences of lobbying.

My approach is motivated by recent empirical studies, which show that large �rms

take a prominent role in shaping public policy by lobbying (Bombardini, 2008; Kerr et al.,

2011). However, in particular those large �rms are the ones that bene�t heavily from

government programs and subsidies. Given that the public-good character of subsidies

can be very limited, lobbying for subsidies can generate �rm-speci�c bene�ts (Rodrik,

1986). Even if subsidies are targeted at a narrowly de�ned industry, not all �rms nec-

essarily receive payments. In the heavily subsidized US agricultural sector, more than

60% of all farms do not receive any government payments (USDA, 2009).1 A positive

relationship between participation in R&D subsidy programs and �rm size has also been

documented for many countries.2 For West Germany, Wagner (2010) shows that the few

manufacturers that receive government payments are systematically more productive and

larger.

To account for these empirical facts, I focus on the impact of government payments

across �rms within a single industry, when �rms can decide to in�uence public policy by

joining an interest group. I incorporate a production subsidy in a monopolistic competi-

tion framework where �rms are heterogeneous with respect to their productivity (Melitz,

2003). As a novel feature of my model, the subsidy, which is modeled as a reduction of a

�rm's variable production costs, is only granted to �rms that bear the associated admin-

istrative �xed costs to become eligible.3 This assumption allows me to make explicit use

of heterogeneity in �rm productivity to endogenously determine �rm participation in the

subsidy program. Because receiving �rms bene�t from the subsidy and sell at a lower

price, non-receiving �rms su�er from tougher market conditions and a within-industry

1This pattern prevails even at the narrowly de�ned 5-digit NAICS level (USDA, 2009, table 62). The distri-
bution of US farm subsidies is also highly skewed: 20% (8%) of the farms receive 80% (58%) of the payments
(Kirwan, 2007). Given that agricultural subsidies usually depend on the amount of crops produced, this skewness
may not surprise. However, it is remarkable that the vast majority of farms are not subsidized at all.

2e.g. Duguet (2004) for France, Blanes and Busom (2004) for Spain and Hussinger (2008); Aschho� (2010)
for Germany.

3The administrative burden of applying for government programs is not negligible and is of great interests for
policymakers. A recent example is the report by the �Farming Regulation Task Force� to the UK Government,
which �nds more than 200 unnecessary �red tape� burdens and highlights the importance of reducing paperwork
for farmers (DEFRA, 2011).
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con�ict arises. When the subsidy is endogenously determined in a lobbying game à la

Grossman and Helpman (1994), this con�ict creates incentives for large �rms to lobby,

such that the size and composition of the lobby is also endogenously determined.

In particular, I extent the standard two stage �Protection for Sale� lobbying game

of Grossman and Helpman (1994) by an additional �rst stage where each �rm decides

to join a special interest group. Besides determining eligibility, the administrative �xed

costs then also re�ect a �rm's lobby entry costs. Only �rms with productivity above

the lobby cuto� decide to become eligible and to join the lobby. This feature of the

model is consistent with recent empirical evidence on lobbying, which shows that there

are considerable �xed costs associated with lobbying and that within an industry only

few and large �rms lobby (Kerr et al., 2011).

The optimal subsidy rate in the model depends on the trade-o� between the markup

distortion from monopolistic competition and a novel distortion caused by the adminis-

trative �xed costs. If these costs are negligible, the ex-ante welfare maximizing subsidy

rate exactly compensates for the markup distortion in the economy. If the �xed costs

distortion is large, an ex-ante welfare maximizing government should neglect the mark-

up distortion from monopolistic competition and it should not introduce a subsidy. In

contrast, a government that is in�uenced by lobby contributions will introduce a subsidy

in equilibrium.

One popular justi�cation for subsidies is to help small �rms. The results of my

paper show that even under modest barriers to participate, the introduction of a subsidy

program harms particularly the smallest �rms in a market. Thus, ignoring these barriers,

policymakers may obtain results directly opposing their intention.

Comparative statics of the lobbying equilibrium depend on the within-industry con-

�ict that drives lobbying. If the government values lobby contributions more than general

welfare, increasing �rm heterogeneity leads to a decline in the subsidy rate. This result

quali�es �ndings in the literature that �rm size dispersion is positively related to the po-

litical power of a lobby (e.g. Bombardini, 2008). Similarly, if the government values lobby

contributions more than general welfare, higher lobby entry costs, while unambiguously

reducing the (relative) size of the lobby, increase the equilibrium subsidy rate. This �nd-

ing contrasts with the standard assumption in the literature that lobby size is positively

related to the political power of an interest group (e.g. Acemoglu and Robinson, 2001).

The theoretical framework and the key mechanism underlying this paper are closely

related to the heterogeneous �rm literature of international trade. The monopolistic

competition model of Melitz (2003) is a landmark in this literature.4 A key feature of

Melitz-type models is that with su�ciently high trade costs only very e�cient �rms decide

to export. Similarly, in my model, with su�ciently high administrative �xed costs only

4Melitz (2003) extends the framework in Hopenhayn (1992) to monopolistic competition in a general equilib-
rium setting. See Redding (2011) for a comprehensive review on international trade theory and �rm heterogeneity.
Complementary, Bernard et al. (2012) review empirical evidence on �rm heterogeneity in the context of interna-
tional trade.
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the most e�cient �rms decide to receive subsidies and lobby.

Recent papers study the impact of public policies in heterogeneous �rm models (e.g.

Chor, 2009; Demidova and Rodríguez-Clare, 2009; P�üger and Russek, 2011; P�üger and

Suedekum, 2013). In these papers, policy instruments still a�ect all �rms in the market

in the same way. To the best of my knowledge, my paper is the �rst one that makes

explicit use of �rm heterogeneity to endogenize the set of �rms that bene�t from a policy

instrument.

Due to data availability, there is still little empirical evidence on the �rm-level im-

pact of production subsidies. Using a panel data set for German manufactures in the

period 1999-2006, Wagner (2010) shows that while the fraction of subsidized �rms is low,

receiving �rms in Western Germany are larger and were already more pro�table before

receiving subsidies.5 These patterns con�rm the theoretical predictions of my model.

Some authors also introduce lobbying in Melitz-type models. Abel-Koch (2010) and

Rebeyrol and Vauday (2008) analyze �xed costs of production or entry as policy instru-

ments. Chang and Willmann (2006) make use of the opposing interests of domestic and

exporting �rms to model lobbying for an import tari�. In contrast to my approach, these

papers take the lobby itself or the mass of lobbying �rms as exogenously given and �rm

heterogeneity is not exploited to endogenize lobby formation.

Endogenous lobby formation has been studied by Mitra (1999). While his paper looks

at lobby formation across industries, I focus on lobby formation within an industry. In

a related study, Bombardini (2008) analyzes lobby participation across �rms. In her

paper, �rms can participate in lobbying for sector speci�c trade policies, which bene�t all

domestic �rms within the sector. In contrast, in my model �rms participate in lobbying

to receive bene�ts at the expense of other �rms within the sector. This within-industry

con�ict leads to novel and complementary insights into lobby participation across �rms.6

A growing body of studies employ US �rm-level lobbying data, which became available

through the 1995 Lobbying Disclosure Act (e.g. Ansolabehere et al. (2002); Bombardini

and Trebbi (2009); Chen et al. (2010); Tressel et al. (2009); Ludema et al. (2010) and

Igan et al. (2011)). As one of the most recent papers in this literature, Kerr et al. (2011)

provide novel �rm-level evidence on lobbying behavior of publicly traded US �rms. While

only few �rms are politically active, lobby participation and lobbying expenditures are

positively correlated with �rm size. As a main result, Kerr et al. (2011) �nd evidence

that there are �xed entry costs to lobbying. This supports the assumption made in my

5Given the particular historical and economic situation in Germany, the results of Wagner (2010) di�er for
Western and Eastern Germany. In his dataset, only 3.35% of the manufacturing �rms in Western Germany and
17.27% in Eastern Germany received subsidies in 2006. Subsidized manufacturers in Eastern Germany are also
less productive and less human capital intensive �rms.

6My modeling approach di�ers in several other dimensions from Bombardini (2008). In Bombardini (2008),
lobby entry of an additional �rm raises the bene�ts of all members proportional to the entrant's �rm size. This
requires that each �rm is of positive mass, such that individual contributions can change the political equilibrium.
If the joint bene�ts from lobby entry of an additional �rm lie below the lobby entry costs, the �rm is not allowed
to join the lobby. Bombardini (2008) uses speci�c factor model with a �nite set of goods. Heterogeneity in �rm
size is due to di�erent endowments of the speci�c factor. Therefore, �rm-level di�erences in productivity are
absent.
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paper that there are barriers to start lobbying.

The rest of the paper is organized as follows. In Section 2, after presenting a baseline

model with heterogeneous �rms, I introduce a production subsidy and lobbying in the

model. In Section 3 and Section 4, I work through the two emerging cases with low and

high administrative �xed costs. For both cases, I �rst derive the equilibrium with an

ex-ante welfare maximizing government, before analyzing the equilibrium of the lobbying

game. Section 5 concludes.

2 Theoretical framework

In this section, I �rst lay out a baseline model with heterogeneous �rms. Subsequently,

I introduce a production subsidy and lobbying in the model.

2.1 Baseline model

Preferences There are two sectors in the economy: a di�erentiated goods sector and

a sector where a homogenous numéraire good, X, is produced. One unit of this outside

good is produced by one unit of labor input, such that the wage rate is �xed to one.

To simplify notation, the mass of labor in the economy is also normalized to one, such

that total labor income is �xed to unity as well.7 The quasilinear utility function of the

representative consumer is given by

U(X,Q) = y ln(Q) +X,

where y > 0. By utility maximization, y is the constant aggregate expenditure on all

available di�erentiated varieties, y = PQ. The CES composite good Q consists of a

continuum of available varieties ω ∈ Ω:

Q = [

ˆ
ω∈Ω

q(ω)
σ−1
σ dω]

σ
σ−1 ,

where σ > 1 denotes the elasticity of substitution between varieties, and q(ω) is the

consumed quantity of variety ω. The sum of aggregate pro�ts and labor income de�nes

total income Y = Π+1, which is spend on the di�erentiated goods and the outside good,

such that Y = y +X. Utility maximization yields the standard CES-demand for variety

ω:

q(ω) = Ap(ω)−σ, A = yP σ−1, (1)

where p(ω) denotes the price of variety ω, and P is the dual price index de�ned by

P = [

ˆ
ω∈Ω

p(ω)1−σdω]
1

1−σ . (2)

Technology and �rm behavior Firms use labor as input to produce their unique

variety in a market with monopolistic competition. A �rm draws its productivity ϕ (i.e.

the inverse of its variable per-unit labor requirement) from a Pareto distribution with

7I implicitly assume that aggregate labor demand in the di�erentiated goods sector is less than one, such
that the di�erentiated goods are produced in equilibrium. All results hold if the mass of labor in the economy is
greater than one.
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shape parameter θ > σ and scale parameter b > 0.8 The cumulative distribution function

is given by G(ϕ) = 1 −
(
b
ϕ

)θ
such that the probability density function is g(ϕ) = θbθ

ϕθ+1

for ϕ ≥ b.9 Low values of θ correspond to �fat tails� of the productivity distribution

and therefore to greater �rm heterogeneity. Following Chaney (2008), the set of possible

entrants, J , is a �xed measure. Only a subset of those �rms will be active in equilibrium.

The economy is in a steady state, such that �rm entry equals �rm exit. After a �rm knows

its productivity draw, it has to pay production �xed costs f to be an active producer.

The sum of these �xed costs and variable costs lvar(ϕ) = q(ϕ)
ϕ

are a �rm's total costs (i.e.

total labor requirement):

l(ϕ) =
q(ϕ)

ϕ
+ f.

Each �rm chooses the price of it variety to maximize pro�ts, π = p(ϕ)q(ϕ) − q(ϕ)
ϕ
− f .

With CES demand (equation (1)), pro�t maximization leads to the standard constant

markup pricing rule in the Dixit and Stiglitz (1977) framework:

p(ϕ) =
σ

σ − 1

1

ϕ
.

Equilibrium revenues of a �rm are

r(ϕ) = A [p(ϕ)] 1−σ = A

(
σ − 1

σ

)σ−1

ϕσ−1.

Variable pro�ts are proportional to revenues, πvar(ϕ) = r(ϕ)
σ
, such that equilibrium pro�ts

of a �rm are

π(ϕ) =
r(ϕ)

σ
− f = Bϕσ−1 − f, B =

(σ − 1)σ−1

σσ
A. (3)

The productivity level of the marginal �rm that makes zero pro�ts is implicitly de�ned

by π(ϕ∗base) = 0. Using equation (3), the resulting product market cuto� is given by

ϕ∗base =

(
f

B

) 1
σ−1

. (4)

Therefore, the mass of active �rms is JA = J(1 − G(ϕ∗base)). Note that henceforth the

subscript �base� refers to variables of the baseline model. Using equations (2) and (4), the

baseline price index and the baseline product market cuto� can be rewritten as functions

of the model parameters:

Pbase = κ̃f
1
θ
θ−σ+1
σ−1 (5)

and

ϕ∗base = κf
1
θ ,

where κ =
(
J θbθ

θ−σ+1
σ
y

) 1
θ
and κ̃ = κ−1( σ

σ−1
)
(
σ
y

) 1
σ−1

. The price index is increasing in θ, but

the product market cuto� is decreasing in θ. Less dispersion in �rm heterogeneity and

therefore relatively less high productive �rms makes the composite good more expensive

(i.e. the price index rises). Therefore, the product market cuto� declines and the marginal

8Note that for aggregate sales (quantity) to be well de�ned, it must hold that θ > σ.
9Given its productivity draw, each �rm produces a single variety. However, several �rms can have identical

productivity draws.
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�rm at the new cuto� has a lower productivity level. Aggregate pro�ts in the economy

are only a function of the parameters σ, θ and y:

Π =

ˆ

ω∈Ω

π(ϕ)dω =
σ − 1

σ

y

θ
.

Due to quasilinear preferences, welfare is given byW = Y +CS, where CS = u(Q)−PQ =

y ln( y
P

) − y denotes consumer surplus. Using the expression for aggregate pro�ts and

consumer surplus, welfare in the baseline model can be rewritten as

Wbase =
σ − 1

σ

y

θ︸ ︷︷ ︸
agg. pro�tsΠ

+ 1︸︷︷︸
labor income

+ y ln(y)− y ln(κ̃f
1
θ
θ−σ+1
σ−1 )− y︸ ︷︷ ︸

consumer surplusCS

. (6)

2.2 Introducing a production subsidy

The model presented so far is a simple autarky version of the Melitz (2003) and

Chaney (2008) heterogeneous �rms framework. I will now extend this baseline model by

introducing a production subsidy, which �rms can only receive after paying additional

administrative �xed costs, fs. Ex-ante no �rm is excluded from the subsidy or directly

picked by the government. However, depending on the level of these additional �xed

costs, ex-post not all �rms will necessarily receive subsidy payments.

I assume that the administrative �xed costs fs contain two parts. On the one hand,

for a given subsidy rate, they are bureaucratic �xed costs that have to be payed to receive

government payments. The bureaucratic burden due to applications for government pro-

grams is not negligible. In particular for small �rms, �lling in paperwork and applying for

government grants and subsidies can be very costly.10 Similarly, acquiring information

on the existence of suitable subsidy programs or uncertainty to receive payments after a

long and cumbersome application process can also be seen as a part of these bureaucratic

�xed costs. On the other hand, when the subsidy is endogenously determined, the ad-

ministrative �xed costs fs are considered to be political �xed costs that are necessary to

enter a lobby. Fixed costs to lobby have been frequently used in the theoretical models

of lobby formation (e.g. Mitra, 1999; Bombardini, 2008). Recently, Kerr et al. (2011)

provide also �rst empirical evidence for lobby �xed costs.

Of course, lobbying and applying for subsidies are two di�erent � although not mu-

tually exclusive � �rm activities. The assumption that there is a single �xed cost for

both activities may seem strong. Taking this assumption literately, one should think of

the �xed costs as allowing �rms to apply for subsidies that are only granted to lobby-

ing �rms. A prominent and controversially discussed examples for government payments

that allow for such discrimination across �rms are Congressional Earmarks in the US.

However, there are many examples where lobbying produces spillovers to non-lobbying

�rms. In Appendix C, I therefore relax the assumption that only lobbying �rms can re-

ceive subsidies, and consider a much more complex model with two distinct �xed costs for

10For instance, the report by the UK �Farming Regulation Task Force� �nds more than 200 unnecessary �red
tape� burdens and highlights the importance of reducing paperwork for UK farmers (DEFRA, 2011).
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lobbying and becoming eligible for subsidy payments. Even if the subsidy is not perfectly

targetable to lobbying �rms, I derive parameter conditions such that only lobbying �rms

receive subsidies. Therefore, I consider this is a robust assumption that simpli�es a much

more complex model.

I assume that the production subsidy s > 1 reduces a �rm's variable costs by a factor

of 1
s
.11 Similar to iceberg trade costs in international trade theory, using a subsidy on vari-

able costs keeps the model relatively tractable. However, beyond pure technical reasons,

there are various real world examples of government policies that reduce �rms' variable

production costs. For instance, low interest government loans, wage subsidies or busi-

ness tax credits reduce at least partially variable input costs.While subsidy agreements

within the WTO framework try to limit the use of �speci�c� subsidies, not all �rm-speci�c

subsidies are ruled out. In particular, if a speci�c subsidy involves research activities, it

is even considered to be �non-actionable� subsidy that cannot be challenged in front of

the WTO.12 In an international trade context, a variable costs subsidy is equivalent to

an export promoting policy that lowers variable transportation costs. Such policies, like

export credits and export insurances, could be preferred by governments because they are

less likely to be identi�ed as forbidden export subsidies. Therefore, modeling a subsidy

on variable costs describes the nature of many government subsidy programs very well.

In particular, given a subsidy rate s, the subsidized variable costs that a �rm takes

into account when maximizing its pro�ts are

lvars (ϕ) =
qs(ϕ)

sϕ
. (7)

Let fs denote the administrative costs that have to be payed by each �rm to receive the

subsidy. Total costs of a subsidized �rm are

ls(ϕ) =
qs(ϕ)

sϕ
+ f + fs,

such that �rm pro�ts are πs = ps(ϕ)qs(ϕ)− qs(ϕ)
sϕ
−f−fs.13 As will be shown in detail below,

the combination of �rm heterogeneity and additional administrative �xed costs leads to

self-selection of �rms into subsidized production, depending on �rm productivity (i.e.

only large and more e�cient �rms receive payments). The key mechanism is that subsidy

payments per �rm (not the subsidy rate!) increase with �rm productivity and therefore

with �rm size, while the �xed costs to receive payments are the same for all �rms.14 As

a consequence, there exists an eligibility cuto� with respect to �rm productivity below

which �rms will not become eligible to receive subsidies. With the set of subsidized

11In Appendix B, I consider an ad-valorem output subsidy as an alternative policy instrument. Because subsidy
payments per �rm still increase in �rm sales and �rm productivity, the selection mechanism that determines
eligibility in my model still works. In general, more productive �rms will select into subsidized production, if
�rm pro�ts are supermodular in �rm productivity and the subsidy rate.

12Within the WTO framework the �Agreement on Subsidies and Countervailing Measures� (ASCM) is the
juridical basis of international rules concerning export and domestic subsidies. See Article 8 of the ACSM for
rules on non-actionable subsidies.

13Here, I take the subsidy rate as exogenously given. When the subsidy is endogenously determined (Section
2.3), there are additional lobbying contributions that �rms have to pay.

14With a variable costs subsidy, equilibrium subsidy payments per unit of output even decrease with �rm size.
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varieties given by Ωs, the price index is de�ned by

Ps =

 ˆ

ω∈¬Ωs

p(ω)1−σdω +

ˆ

ω∈Ωs

ps(ω)1−σdω

 1
1−σ

. (8)

Given that a �rm pays the �xed costs to receive subsidies, it will maximize its pro�ts by

setting the market price of its variety to

ps(ϕ) =
σ

σ − 1

1

sϕ
.

Equilibrium revenues and pro�ts of a subsidized �rm are then respectively,

rs(ϕ) = As [ps(ϕ)] 1−σ = As

(
σ − 1

σ

)σ−1

(ϕs)σ−1 , As = yP σ−1
s

and

πs(ϕ) =
rs(ϕ)

σ
− f − fs = Bs (ϕs)σ−1 − f − fs, Bs =

(σ − 1)σ−1

σσ
As.

Aggregate revenues and aggregate pro�ts can be split up into revenues and pro�ts of

Eligible �rms and Non-Eligible �rms: y = RE + RNE and Π = σ−1
σ

y
θ

= ΠE + ΠNE.

De�ne average productivity of eligible �rms as

ϕ̃L =

[
1

1−G(ϕ∗L)

ˆ ∞
ϕ∗L

ϕσ−1g(ϕ)dϕ

] 1
σ−1

,

where ϕ∗L denotes the productivity cuto� above which all �rms receive subsidies. Then,

JL = J(1 − G(ϕ∗L)) denotes the mass of �rms that receives subsidies and aggregate

revenues of all eligible �rms can be written as

RE = JLrs(ϕ̃L). (9)

Similarly, aggregate pro�ts of eligible �rms are

ΠE = JLπs(ϕ̃L) =
RE

σ
− JL (f + fs) .

Using the Pareto distribution, the relative mass of active �rms that receive subsidy pay-

ments, JR = JL
JA
, depends only on the Pareto shape parameter and the ratio of the cuto�s:

JR =

(
ϕ∗

ϕ∗L

)θ
.

Subsidy payments per �rm are the di�erence between the true variable costs for output

qs(ϕ) and the subsidized variable costs, equation (7):

∆lvar(ϕ) =
s− 1

s

qs(ϕ)

ϕ
= (s− 1)

(
σ − 1

σ

)
rs(ϕ).

Aggregating over all receiving �rms gives the government's total subsidy payments:

S = (s− 1)
σ − 1

σ
RE.

For simplicity, I assume that the subsidy is �nanced by a lump-sum tax on labor income,

such that the upper bound of the government budget is S ≤ 1. Welfare is then given by

Ws = Π + (1− S) + (y ln(
y

Ps
)− y).

The welfare channels of the subsidy can already be seen from this formula. Aggregate

subsidy payments reduce net labor income and therefore welfare. Consumer surplus is

8



also a�ected by the subsidy, because the price index changes. However, because aggregate

pro�ts remain constant, the subsidy only shifts pro�ts among �rms within the sector.

2.3 Introducing lobbying

In this section, I present a lobbying game in which the subsidy rate is endogenously

determined. Although the policy instrument of interest is a production subsidy in monop-

olistic competition, the lobbying framework I build on follows the menu auction approach

by Bernheim and Whinston (1986) and is well known from the �Protection for Sale� model

by Grossman and Helpman (1994). Recently, lobbying has been introduced in models

with heterogeneous �rms (e.g. Abel-Koch (2010), Rebeyrol and Vauday (2008), and

Chang and Willmann (2006)). In contrast to these papers, the novel feature of my ap-

proach is to make explicit use of �rm heterogeneity to determine the size and composition

of the lobby endogenously. I extent the standard two stage �Protection for Sale� lobbying

game by an additional �rst stage where each �rm decides to join a special interest group

that lobbies for a subsidy. Additionally to determining the set of eligible �rms, the �xed

costs fs are now also considered to be political �xed costs that allow �rms to join a lobby

and to bene�t from its lobbying achievements.15 Therefore, in the lobbying game the

eligibility cuto� is also the lobby cuto�. Because all �rm with productivity above this

cuto� join the lobby, the size and the composition of the lobby is an equilibrium object.

Consequently, in an equilibrium of the lobbying game, the mass of lobbying �rms has

to induce a lobby contribution schedule that is consistent with the equilibrium subsidy

rate.16

The driving force behind lobbying is a distributional con�ict between receiving and

non-receiving �rms. By lobbying for an increase in the subsidy rate, receiving �rms can

bene�t at the expense of non-receiving �rms by selling at lower price and increasing their

pro�ts. This leads to a drop in the price index such that non-receiving �rms lose pro�ts.

If the administrative �xed costs are low, all �rms receive subsidy payments and this

within-industry con�ict is absent. Therefore, receiving �rms have no incentive to o�er

positive contributions to the government. I term this the low costs case, which will be

extensively discussed in Section 3. In contrast, if the administrative �xed costs are high

and only a subset of active �rms receives payments, the arising within-industry con�ict

gives �rms an incentive to in�uence the government by lobbying. In Section 4 this high

costs case is analyzed in detail.

2.3.1 Timing and structure of the lobbying game

The timing of the lobbying game is as follows. In �rst stage, each �rm decides whether

to produce and to join the lobby (pay fs and f); to produce but not to join the lobby

(pay only f); or neither to produce nor to lobby. In the second stage, the lobby o�ers

15The assumption that there is only a single �xed costs fs for being eligible and for lobbying, is not as restrictive
as it might seem. In Appendix C, I relax this assumption.

16Non-receiving �rms would bene�t from a decline in the subsidy rate. However, due to the lobby �xed costs
the interests of small �rms are not recognized by the government.
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Figure 1: Game tree of the lobbying game

a contribution schedule C(s). In the third stage, the government chooses the subsidy s

(given C(s)) and �rms set the pro�t maximizing price and produce either with or without

the subsidy. Figure 1 shows the timing of the lobbying game graphically.

The government objective function is

G = αW (s) + C(s),

where C(s) is the contribution schedule o�ered by the lobby and α is the relative weight

that the government puts on general welfare. Given the timing of the game, when the

government decides about the subsidy rate, �rms already joined the lobby and the lobby

determined its contribution schedule. Therefore, the government takes the number of

lobbying �rms and the contribution schedule as given. Similarly, when the lobby deter-

mines its contribution schedule, it maximize the pro�ts of its current members, taking

the number of lobby members as given. Anticipating the optimal behavior of the lobby

and the government, only �rms with productivity above the product market cuto�, ϕ∗,

decide to be active producers and only �rms with productivity above the lobby cuto�,

ϕ∗L, will decide to join the lobby.17

The joint contribution schedule o�ered by the lobby, C(s), has to be �nanced by

individual member contributions c(ϕ, s) such that C(s) =
´
ϕ∗L
c(ϕ, s)dG(ϕ). I assume

that these individual contribution are such that each lobby member still gains from joining

the lobby:

Assumption 1. If ϕ ≥ ϕ∗L then c(ϕ, s) ≤ πs(ϕ)− π(ϕ).

With this assumption, it can never be the case that a �rm with net-bene�ts from

receiving the subsidy (after paying lobby entry costs) would like to exit the lobby because

17Note that for low levels of fs there is only a single cuto�.
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of additional individual contributions. In other words, even with additional individual

lobby contributions, the functional form of the productivity cuto�s is the same as with

an exogenous subsidy rate.18 Note that I do not impose any further restrictions on how

the lobby collects the individual contributions from its member �rms.

2.3.2 Equilibrium in the general case

Before analyzing di�erent cases of lobbying game with explicit functional forms, I

derive the equilibrium of the lobbying game in the general case. With a single lobby

within the sector, a modi�ed version of the second lemma in Bernheim and Whinston

(1986) can be stated:

Proposition 1. A set {Co, so, ϕo, ϕoL} is a subgame-perfect Nash equilibrium of the lob-

bying game if and only if:

1. only �rms with ϕ > ϕo produce and only �rms with ϕ > ϕoL enter the lobby,

2. Co ≥ 0 is feasible for the lobby,

3. so ∈ arg maxs∈[1,s̄] G = {αW (s) + Co(s)},
4. {αW (so) + Co(so)}+ {ΠE(so)− Co(so)} ≥ {αW (s) + Co(s)}+ {ΠE(s)− Co(s)}
∀s ∈ [1, s̄],

5. ∃s∗ ∈[1, s̄], such that s∗ ∈ arg maxs∈[1,s̄] {αW + Co(s)} and Co(s∗) = 0.

Condition 1 is directly related to the additional �rst stage of the lobbying game,

where heterogeneous �rms select into producing and lobbying. Condition 2 states that

the o�ered contribution schedule is non-negative and ful�lls Assumption 1. The equi-

librium subsidy must also maximize the government's objective (condition 3) and the

joint welfare of government and the lobby (condition 4) on the set of feasible subsidy

rates. For condition 5 to hold, there must exist a feasible subsidy rate that maximizes

the government's objective, given that the contributions of the lobby are zero.

As a re�nement of the set of all Nash Equilibria, I assume that the contribution

schedules are truthful in the sense that they represent the true preferences of the lobby:

Assumption 2. Aggregate contribution schedules are truthful:

CT = max [ΠE −BL, 0] ,

where ΠE are aggregate pro�ts of the lobby members and BL denotes the additional ag-

gregate surplus of all lobbying �rms, determined in equilibrium.

Bernheim and Whinston (1986) argue that truthful strategies may be focal within the

Nash set, and they show that every best-response set contains a truthful strategy. With

truthful contribution schedules the following corollary can be stated:19

18To get an intuition for this assumption, consider the marginal �rm that joins the lobby. This �rm makes
zero additional pro�ts from subsidized production, and any additional contribution would force the �rm to exit
the lobby.

19The corollary and its proof is similar to the one in Grossman and Helpman (1994), p.840.
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Corollary 1. Under truthful contribution schedules, the equilibrium subsidy satis�es

so = arg max
s∈[1,s̄]

{αW (s) + ΠE(s)} .
Proof. See Appendix A.1.

Thus, with truthful contributions, the government behaves as if it maximizes a

weighted sum of general welfare and joint lobby pro�ts. The equilibrium contributions

compensate the government for the weighted welfare loss induced from deviating from

the subsidy rate that would maximize general welfare, s∗. It must therefore hold that

CT (so) = α [W (s∗)−W (so)] . With truthful contributions (Assumption 2), the equi-

librium lobby surplus is BL = ΠE(so) − α [W (s∗)−W (so)]. With welfare de�ned by

W = Π + 1− S +CS, where aggregate pro�ts, Π, are constant, the �rst-order condition

of the government maximization problem is given by
∂G

∂s
= α

(
∂CS

∂s
− ∂S

∂s

)
+
∂ΠE

∂s
= 0. (10)

Note, when solving equation (10) the government takes the mass of active �rms and the

mass of lobby members as given.

To analyze the equilibrium of the lobbying game in detail, I will distinguish in the

following between the low �xed costs case and the high �xed costs case. In both cases,

I will �rst state the equilibrium expressions for a given subsidy rate, before deriving the

optimal subsidy rate for a government that maximized ex-ante general welfare and that

takes �rm entry and exit into account. Subsequently, I derive the equilibrium of the

lobbying game, where the government takes the mass of �rms as given, when setting the

subsidy rate.

3 The low administrative �xed costs case

If the administrative �xed costs are su�ciently low, all active �rms �nd it pro�table

to receive subsidy payments. Henceforth, I call this the low costs case.

3.1 Cuto�, price index and aggregate variables

For a given subsidy rate s, if the administrative �xed costs are su�ciently low, all

active �rms will be subsidized, such that Ω = Ωs.20 There is only one cuto�, the eligibility

and product market cuto� 21, de�ned by πs(ϕ
∗
L,low) = 0:

ϕ∗L,low = s−1

(
f + fs
Bs

) 1
σ−1

. (11)

Using this expression of the cuto�, the price index in the low costs case can be rewritten

in terms of the model parameters:

Ps,low = κ̃ (f + fs)
1
θ
θ−σ+1
σ−1 s−1, (12)

20The precise parameter condition that separates the low costs case from the high costs case is derived in
Section 4.1.

21In the lobbying game, I will call this cuto� also the lobby cuto�.
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where κ̃ = κ−1( σ
σ−1

)
(
σ
y

) 1
σ−1

. Note that the elasticity of the price index with respect to

the subsidy rate is given by εPs,low = −1, such that there is a perfect �pass-through� of

the subsidy on the price index. The cuto� ϕ∗L,low can also be rewritten in terms of model

parameters:

ϕ∗L,low = κ [f + fs]
1
θ , (13)

where κ =
(
J θbθ

θ−σ+1
σ
y

) 1
θ
. In contrast to the administrative �xed costs, the subsidy rate

does not appear in equation (13). For rising administrative �xed costs, the cuto� increases

such that less �rms are subsidized and active. Therefore, if fs → 0, the mass of active

�rms increases and converges to the value of the baseline model. The following lemma

summarizes the results for the low costs case with a given subsidy rate:

Lemma 1. In the low costs case with a given subsidy rate s, there is a unique eligibility

and product market cuto� ϕ∗L,low and

1. the price index lies below the baseline value, Ps,low < Pbase;

2. ϕ∗L,low lies above the baseline value, ϕ∗L,low > ϕ∗base;

3. ϕ∗L,low is invariant to a change in the subsidy rate, but a rise in fs, in f , in σ or in

�rm heterogeneity leads to an increase of ϕ∗L,low and to a decline of JA = JL.

Proof. See Appendix A.2.

The �rst statement of Lemma 1 follows directly from the comparison of equation (5)

and equation (12). It shows that, despite the additional administrative �xed costs, the

introduction of the subsidy has a positive e�ect on consumer surplus. However, due to the

perfect pass-through of the subsidy on the price index, the only reason why introducing

the subsidy program reduces available varieties (statement (2)) is the presence of the

administrative �xed costs.

To give an intuition for statement 3 of Lemma 1, in Figure 2 �rms' pro�ts are plotted as

a function of �rm productivity. The subsidy increases variable pro�ts, such that bearing

the relatively low administrative �xed cost is pro�table for all active �rms. Consequently,

for all productivity levels associated with positive pro�ts, the πs-line lies above the π-line.

Thus, there is only a single productivity cuto�, ϕ∗L,low, at which the marginal (subsidized)

�rm makes zero pro�ts.22 A lower subsidy rate or higher �xed costs have a direct e�ect

as well as counteracting indirect e�ect on pro�ts. The price index increases (indirect

e�ect), such that the πs-line (ceteris paribus) rotates upwards. However, �rm pro�ts also

decrease directly through higher �xed costs (shifts πs-line downwards) or through a lower

subsidy rate (rotates πs-line downwards). The net e�ect on the cuto� is exactly zero for

a decreasing subsidy rate, while the net e�ect of increasing �xed costs is positive.

Given that in the low costs case all active �rms are subsidized and the upper bound of

the government's budget is one, for total aggregate subsidy payments it must hold that

22Note that the intersection of the dashed-brown line and the x-axis is not the baseline cuto�, which would lie
to the left of ϕ∗L,low (Lemma 1, statement 2). The decline of the price index, induced by the introduction of the
subsidy, leads to a downward rotation of the π-line.
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Figure 2: Firm pro�ts in the low costs case

Slow = (s− 1)σ−1
σ
y ≤ 1. Therefore, the highest subsidy rate that the government is able

to �nance is s̄low = 1 + σ
σ−1

1
y
and the derivative of Slow with respect to s is a constant:

∂Slow
∂s

=
σ − 1

σ
y. (14)

Using the expression for the price index (equation (12)), the marginal gain in consumer

surplus is convex and decreasing in s:
∂CSlow
∂s

=
y

s
. (15)

3.2 Ex-ante welfare optimum in the low costs case

As a benchmark, consider a government that does not take into account any lobby

contributions, but maximizes only general welfare from an ex-ante perspective. The

objective function of the government is then G = Ws and it chooses to the ex-ante

optimal subsidy rate before �rms enter the market and claim eligibility (i.e. taking �rm

entry behavior into account). Combining the derivatives of total subsidy payments and

of consumer surplus (equation (14) and equation (15)), the �rst-order condition for an

interior welfare optimum is
∂Wlow

∂s
=
∂CSlow
∂s

− ∂Slow
∂s

=
y

s
− σ − 1

σ
y = 0.

The unique interior solution is given by s∗ = σ
σ−1

, such that the optimal subsidy exactly

compensates for the markup distortion. Total subsidy payments evaluated at the interior

optimum are S∗low = y
σ
.23 Note that the interior welfare optimum is identical to the global

welfare optimum in a model without any administrative �xed costs. However, the interior

solution in the low costs case may be welfare dominated by a corner solution at s = 1.

To see this more explicitly, consider the di�erence between the interior welfare optimum

in the low costs case and welfare in the baseline case (equation (6)):

W ∗
low −Wbase = y ln(

Pbase
Ps∗,low

)− y

σ
, (16)

23With labor income normalized to unity, this solution is always feasible if σ > y.
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where Ps∗,low = Pbase
σ−1
σ

(
1 + fs

f

) 1
θ
θ−σ+1
σ−1

. While the second term of equation (16) (total

subsidy payments) is constant, the �rst term (di�erence in consumer surplus) is decreas-

ing in fs. Therefore, if the administrative �xed costs are su�ciently high, the interior

optimum might not longer be a global optimum. The following lemma gives the precise

condition when this is the case:

Lemma 2. In the low costs case, the unique interior (ex-ante) welfare optimum is given

by s∗ = σ
σ−1

. For administrative �xed costs above fs = f

(
exp

[
ln( σ

σ−1
)− 1

σ
1
θ
θ−σ+1
σ−1

]
− 1

)
, the

global (ex-ante) welfare optimum is given by s∗ = 1.

Proof. See Appendix A.3.

Lemma 2 is driven by the trade-o� between the markup distortion and a novel distor-

tion associated with the administrative �xed costs. To get rid of the markup distortion,

the government would like to introduce a subsidy. However, the administrative �xed

costs associated with this subsidy cause an additional distortion in the economy. If the

negative welfare impact of the administrative �xed costs distortion is too large, a welfare

maximizing government should not introduce a subsidy. For low values of fs, the positive

impact of the administrative �xed costs on the price index is modest and the di�erence

between baseline and low costs price index is quite large. Therefore, the resulting increase

in consumer surplus is large enough to compensate for the �nancing of the subsidy (i.e.

equation (16) is positive). However, if fs increases above a certain threshold, the price

index is too close to its baseline value. Therefore, consumer surplus increases little, and

the introduction of any subsidy reduces welfare. In the low costs case, consumer surplus

is the only channel through which an increase in fs a�ects welfare. Therefore, the next

corollary follows directly from Lemma 2:

Corollary 2. In the low costs case, (ex-ante) welfare is decreasing in fs.

Proof. See Appendix A.4.

For the special case where the administrative �xed costs converge to zero, the low costs

case nests the �traditional� inter-industry view on production subsidies. Accordingly,

all �rms in the market receive the subsidy without a cost and a markup-compensating

subsidy rate is optimal. Consequently, without administrative �xed costs, introducing a

subsidy would not have an e�ect on the cuto� and on �rms' pro�ts. Consumer surplus,

however, would substantially increase because all varieties are sold at marginal costs.

However, even for positive but modest levels of administrative �xed costs, the induced

anti-variety e�ect makes the interior optimal subsidy rate welfare inferior to a corner

solution without a subsidy (Lemma 2).

3.3 Lobbying in the low costs case

Consider a government that takes lobby contribution into account and maximizes its

objective function, G = αWs + C(s), by choosing the optimal subsidy rate within the
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Figure 3: Equilibrium low costs case

lobbying game (i.e. taking entry behavior of �rms as given).

Equilibrium in the low costs case Given that the lobby cuto� (equation (13)) is

invariant with respect to s, the derivatives of consumer surplus and total subsidy pay-

ments in the lobbying game are given by equation (14) and equation (15). Therefore,

with constant aggregate pro�ts, ∂ΠE
∂s

= ∂Π
∂s

= 0, the �rst-order condition of the lobbying

game, equation (10), leads to the interior solution so = σ
σ−1

. Because the government im-

plements the subsidy rate that maximizes ex-ante general welfare, s∗ = so = σ
σ−1

, lobby

contributions are zero in equilibrium. The following Lemma summarized the equilibrium

of the lobbying game in the low costs case:

Lemma 3. In the low costs case with lobbying, there exists a unique equilibrium of the

lobbying game, such that

1. all �rms with ϕ > ϕoL,low = κ [f + fs]
1
θ produce and enter the lobby,

2. lobby contributions are CT (so) = 0,

3. the government implements the interior (welfare) optimum so = s∗ = σ
σ−1

.

Given that all active �rms join the lobby, the relative mass of lobbying �rms JR = JL
JA

is one. In Figure 3, which shows the equilibrium of the low cost case graphically, JR

is depicted by the function h(s) = 1. The optimal subsidy rate is depicted by the

function z(JR) = σ
σ−1

, such that the unique equilibrium is given by the intersection

(s = σ
σ−1

, JR = 1). In the low costs case, an increase in the subsidy rate is not particularly

bene�cial for some active �rms at the expense of others, such that there is no within-

industry con�ict across �rms. Without this con�ict, lobbying incentives are limited and

the government implements the interior ex-ante welfare maximizing subsidy rate.
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4 The high administrative �xed costs case

If the administrative �xed costs are su�ciently high, only a subset of active �rms

decide to receive the subsidy. Henceforth, I call this the high costs case.

4.1 Cuto�s, price index and aggregate variables

For a given subsidy rate s, the marginal �rm that enters the product market makes

zero pro�ts, π(ϕ∗) = 0. For su�ciently high administrative �xed costs this marginal �rm

will not receive subsidies. The corresponding product market cuto� is

ϕ∗ =

(
f

Bs

) 1
σ−1

. (17)

For the marginal �rm that decides to receive subsidies, pro�ts from subsidized production

equal pro�ts from non-subsidized production: πs(ϕ
∗
L) = π(ϕ∗L). The eligibility cuto� 24 is

therefore

ϕ∗L =

(
fs

(sσ−1 − 1)Bs

) 1
σ−1

. (18)

The ratio of the cuto�s depends only on the �xed costs, the subsidy rate and the elasticity

of substitution,
ϕ∗L
ϕ∗

=
(

fs
f(sσ−1−1)

) 1
σ−1

. The relative mass of lobbying �rms is therefore

JR = JL
JA

=
(

fs
f(sσ−1−1)

)− θ
σ−1

. There are active �rms that do not receive subsidies if the

administrative �xed costs are su�ciently high:25

fs > f(sσ−1 − 1).

Using the cuto�s (equation (17) and (18)), the price index in the high costs case can be

rewritten as a function of the model parameters:

Ps,high = κ̃[f
σ−θ−1
σ−1 +

(
sσ−1 − 1

) θ
σ−1 f

σ−θ−1
σ−1

s ]−
1
θ , (19)

where κ̃ = κ−1( σ
σ−1

)
(
σ
y

) 1
σ−1

. For fs →∞, the price index in the high costs case converges

(from below) to the baseline value. An increase in the subsidy rate leads to a decline

in the price index. However, with only a subset of active �rms subsidized, the �pass-

through� of the subsidy on the price index is now incomplete (i.e.
∣∣εPs,high∣∣ < 1).26 Using

the expression of the price index (equation (19)) together with equation (17) and equation

(18), the cuto�s can also be expressed in terms of model parameters:

ϕ∗ = κ[f + fs

(
fs

f(sσ−1 − 1)

)− θ
σ−1

]
1
θ (20)

and

ϕ∗L = κ[f

(
fs

f(sσ−1 − 1)

) θ
σ−1

+ fs]
1
θ , (21)

where κ =
(
J θbθ

θ−σ+1
σ
y

) 1
θ
. The following lemma summarizes the results for the high costs

case with a given subsidy rate s.

24In the lobbying game, this will be the lobby cuto�.
25This condition implies reasonable levels of administrative �xed costs. For instance, if s = 1.05 and σ = 2,

administrative �xed costs have to be at least 5% of production �xed costs.
26See Appendix A.5 for an explicit expression of εPs,high .
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Lemma 4. In the high costs case with a given subsidy rate s, there is both a product

market cuto� ϕ∗ and a eligibility cuto� ϕ∗L and

1. the price index lies below the baseline value Ps,high < Pbase;

2. ϕ∗ lies above the baseline value ϕ∗ > ϕ∗base;

3. a rise in s or f , or a decline in fs increases ϕ
∗ and JL but decreases ϕ∗L and JA;

4. a rise in �rm heterogeneity increases both ϕ∗ and ϕ∗L.

Proof. See Appendix A.8.

From statement 1 of Lemma 4 it follows directly that the introduction of the subsidy

has still a positive impact on consumer surplus. Similar to the low costs case, the intro-

duction of the subsidy reduces available varieties (statement (2)). However, in contrast

to the low costs case, the cuto�s depend not only on the �xed costs but also on the

subsidy rate. While an increase in the subsidy leads to more eligible �rms, it reduces the

total mass of active �rms. Because the least e�cient �rms exit, there are less varieties

available.

To get an intuition for statement 3 of Lemma 4, in Figure 4 �rms' pro�ts are plotted

as a function of �rm productivity. Bearing the relatively high administrative �xed costs

is not pro�table for all active �rms such that some relatively less e�cient �rms produce

without the subsidy (π-line). The product market cuto� lies at the intersection of the

π-line and the x-axis, while the eligibility cuto� lies at the intersection of the π-line

and the πs-line. An increase in the subsidy rate rotates the πs-line upwards, because the

positive direct e�ect on �rms' pro�ts is stronger than the negative indirect e�ect from

the decreasing price index. The π-line rotates downwards, because non-eligible �rms'

pro�ts are only negatively a�ected through the decreasing price index. As a result, the

product market cuto� increases, and the eligibility cuto� decreases. An increase in the

administrative �xed costs has the opposite e�ect. It shifts the πs-line downwards and

makes subsidized production for the marginal �rm at the eligibility cuto� unpro�table

(eligibility cuto� increases). Because of the associated increase in the price index, the

π-line rotates upwards and more �rms �nd it pro�table to be active (product market

cuto� declines).

Even though both cuto�s increase in �rm heterogeneity (statement 4 of Lemma 4),

the mass of �rms that receive subsidies may increases:

Lemma 5. A rise in �rm heterogeneity decreases JA and increases JR. If the subsidy

rate is su�ciently high, there is a hump-shaped relationship between �rm heterogeneity

and JL.

Proof. See Appendix A.9

There are two counteracting e�ects that determine the impact of an increase in �rm

heterogeneity on the mass of �rms. First, more dispersion in �rm productivity implies

more high productive �rms (i.e. fatter tail of the Pareto distribution) in the economy.

Therefore, conditional on the relevant cuto�, the mass of �rms to the right of this cuto�
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Figure 4: Firm pro�ts in the high costs case
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Figure 5: Mass of �rms that receive subsidy and �rm heterogeneity

increases. Second, because of the associated decline in the price index, the relevant cuto�

increases and there is a negative e�ect on the mass of �rms. For the total mass of active

�rms JA, the second e�ect always dominates. However, for the mass of �rms that receive

subsidies JL, the �rst e�ect can dominate the second one. In particular, if the subsidy

is su�ciently high, starting from a low value a rise in �rm heterogeneity increases JL.
27

For high values of �rm dispersion, however, more heterogeneity leads to a decline of JL.

Figure 5 shows this result graphically.

To compare the high costs case with the low costs case, Figure 6 shows the cuto�s as a

function of the administrative �xed costs. For low levels of fs, the eligibility and product

market cuto�, ϕ∗L,low, starts at the baseline value, ϕ
∗
base, and is increasing in fs. For high

�xed costs, fs > f(sσ−1 − 1), there are two cuto�s. The product market cuto�, ϕ∗, is

decreasing in fs and converges to the baseline cuto� for fs →∞. However, the eligibility

cuto�, ϕ∗L, is increasing in fs. For fs → f(sσ−1−1), the two cuto�s of the high costs case

converge to the single cuto� of the low costs case. In the high costs case, the subsidy

27See proof in Appendix A.9 for the exact threshold condition on s. If s lies below this threshold, the mass of
�rms that receive subsidies is always increasing in �rm heterogeneity, ∂JL

∂θ
< 0.
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Figure 6: Cuto�s and administrative �xed costs

causes an within-industry con�ict between receiving and non-receiving �rms. Figure 6

demonstrates the extensive margin component of this con�ict: lower administrative �xed

costs (or a higher subsidy rate) reduce the mass of active �rms (i.e. ϕ∗ increases) and

increase the mass of receiving �rms (i.e. ϕ∗L declines).

The subsidy relocates pro�ts from less e�cient �rms to more e�cient �rms, because

the latter are able to pay the administrative �xed costs. Thus, receiving �rms do not just

gain from the subsidy, they also bene�t at the expense of non-receiving �rms. Through

the associated drop in the price index, an increase in the subsidy rate results in a negative

externality for other �rms, especially for non-receiving competitors.

In the high-costs case, total subsidy payments are Shigh = (s− 1)σ−1
σ
RE.

28 Given the

budget constraint of the government, the upper bound on the subsidy rate is implicitly

de�ned by s̄high = 1+ σ
σ−1

1
RE

. Thus, any subsidy rate that can be �nanced in the low costs

case could also be �nanced in the high costs case. Intuitively, high �xed costs allow to

highly subsidize a small mass of receiving �rms. Because aggregate revenues of receiving

�rms are now a function of the subsidy rate, the derivative of Shigh with respect to s is

∂Shigh
∂s

=
σ − 1

σ
RE + (s− 1)

σ − 1

σ

∂RE

∂s
. (22)

The second term of this expression contains two additional channels that a�ect Shigh.

First, at the intensive margin, already receiving �rms increase their revenues. Second,

at the extensive margin, there are some �rms that start subsidized production (ϕ∗L de-

creases). In contrast to the low costs case, total subsidy payments depend on the ad-

ministrative �xed costs, on the production �xed costs and on �rm heterogeneity (i.e. the

Pareto shape parameter θ):

Corollary 3. In the high costs case, total subsidy payments decrease in the administrative

�xed costs,
∂Shigh
∂fs

< 0. However, total subsidy payments increase in the production �xed

costs,
∂Shigh
∂f

> 0 and in �rm heterogeneity (i.e. lower θ)
∂Shigh
∂θ

< 0.

Proof. See Appendix A.6.

28Explicit expressions for RE ,
∂RE
∂s

, ΠE and ΠNE are given in Appendix A.5.
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Higher administrative �xed costs lead to less �rms that receive the subsidies, but

the receiving �rms are on average more productive. Facing a higher price index, these

�rms increase their sales and the subsidy payments per �rm also increase. However, the

negative e�ect on the extensive margin (less �rms subsidized) is stronger, such that total

subsidy payments decrease,
∂Shigh
∂fs

< 0. In contrast, higher production �xed costs increase

total subsidy payments,
∂Shigh
∂f

> 0. Due to the associated rise in the price index, there

are more �rms receive subsidies and these �rms also increase their sales. An increase

in the Pareto shape parameter leads to less �rm heterogeneity (i.e. thinner tails of the

Pareto distribution). Aggregate revenues of receiving �rms decrease and total subsidy

payments also decline,
∂Shigh
∂θ

< 0.

Using the expression of the price index in the high costs case (equation (19)), the

derivative of consumer surplus with respect to s is
∂CShigh
∂s

=
RE

s
. (23)

Note that RE is not constant but converges to zero for s → 1. Thus, the derivative of

consumer welfare is not longer a convex and decreasing function in s.

4.2 Ex-ante welfare optimum in the high costs case

Consider the benchmark case where the government chooses the ex-ante welfare max-

imizing subsidy rate before �rms enter the market and claim eligibility (i.e. taking �rm

entry behavior into account). Using the derivatives of consumer surplus and of total sub-

sidy payments (equation (23) and equation (22)), the �rst-order condition for an interior

welfare optimum is
∂Whigh

∂s
=
∂CShigh
∂s

− ∂Shigh
∂s

=
RE

s
− σ − 1

σ
RE − (s− 1)

σ − 1

σ

∂RE

∂s
= 0. (24)

If the third term of the �rst-order condition was zero, the markup compensating subsidy

rate would be an interior optimum. Thus, the optimal subsidy rate crucially depends on

the marginal e�ect on receiving �rms' aggregate revenues ∂RE
∂s

. To analyze the proper-

ties of the optimal subsidy rate, the �rst-order condition can be rewritten by using the

elasticity of RE with respect to s, εRE ,s = ∂RE
∂s

s
RE
≥ 0 .29 The interior optimum is then

implicitly de�ned by

s∗ =
σ
σ−1

+ εRE ,s

1 + εRE ,s
. (25)

Note that the right hand side of this equation is also a function of s. Thus, an interior

solution would be a �xed point that solves equation (25). From equation (25), two

properties of the optimal subsidy rate are immediately apparent. First, the markup

compensating subsidy rate, s = σ
σ−1

, can be obtained only if εRE ,s = 0. Second, it is never

optimal to set the subsidy above the markup compensating level, because εRE ,s ≥ 0. In

29Note that εRE ,s can be decomposed into an intensive margin and an extensive margin:

εRE ,s = (σ − 1)

(
1− RE

y

)
︸ ︷︷ ︸
intensive margin

+ (θ − σ + 1)
RE
JRy

f

fs︸ ︷︷ ︸
extensive margin

.
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comparison to the low costs case, the marginal loss is relatively higher than the marginal

gain from an increase in the subsidy rate, because of the additional third term in equation

(24). Therefore, the optimal subsidy rate cannot be greater than the interior optimum

of the low costs case, s = σ
σ−1

. Thus, even though a higher subsidy rate would lead

to additional subsidized varieties, it is never optimal to set the subsidy rate above the

markup compensating level. A next step is to analyze if an interior solution with s ≤ σ
σ−1

exists. As the following Lemma shows, because εRE ,s is strictly increasing and unbounded

in θ, there does not exist an interior solution.30

Lemma 6. In the high costs case, for any θ > σ there does not exist an interior solution

to the government's �rst-order condition, and (ex-ante) welfare is maximized at s∗ = 1.

Proof. See Appendix A.10.

Lemma 6 is quite di�erent from the corresponding welfare result in the low costs case

(Lemma 2). Recall, in the low costs case there is always an interior solution, which

for increasing administrative �xed costs is dominated by a corner solution at s = 1. In

contrast, Lemma 6 states that in the high costs case, there does not even exist any interior

solution. This is due to the fact that aggregate revenues of receiving �rms increase in the

subsidy rate, which increases the marginal loss in subsidy payments.

The welfare impact of an increase in the administrative �xed costs also di�ers from

the low costs case. The following corollary can be stated:

Corollary 4. In the high costs case, if θ is su�ciently high, welfare is increasing in the

administrative �xed costs,
∂Whigh

∂fs
> 0.

Proof. See Appendix A.7.

In comparison to the low costs case, an increase in the administrative �xed costs a�ects

welfare through two channels. First, positively through decreasing total subsidy payments

(Corollary 3). Second, negatively through a decline in consumer surplus, because the

price index rises. However, the latter channel will be dampened through an e�ect on

the extensive margin, because the product market cuto� decreases and more varieties are

available. This positive variety e�ect will be more pronounced, the thinner the tails of

the Pareto distribution (i.e. high θ). Thus, in contrast to the low costs case, welfare in

the high costs case is not necessarily decreasing in the administrative �xed costs.

The impact of an increase in the administrative �xed costs on receiving �rms' in-

dividual pro�ts di�ers with �rm size and productivity. While all receiving �rms su�er

directly from increasing �xed costs, the largest and most e�cient �rms bene�t indirectly

from the associated increase in the price index. For these �rms, the increase in variable

pro�ts overcompensates the loss from additional �xed costs.31 Therefore, an interest-

30From equation (25), it is apparent that an interior solution requires that for any value of s, εRE ,s is su�ciently
low. Otherwise, the left hand side of equation (25) would always be strictly larger than the right hand side, which
converges to 1 for s → 1. Because εRE ,s is strictly increasing in θ, the elasticity can be so large that equation
(25) does not hold at any interior point. Note that θ > σ is necessary for aggregate quantity to be well-de�ned.

31Variable pro�ts are increasing in the price index, which is monotonically increasing in fs. Therefore, there
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ing policy implication emerges: large receiving �rms have an interest in increasing the

administrative �xed costs, such that less e�cient �rms decide to be no longer subsidized.

Hence, the analysis of the high costs case delivers new insights into the sensitivity

of the ex-ante optimal subsidy rate. If high administrative �xed costs induce only some

active �rms to claim eligibility for the subsidy, any subsidy reduces welfare. Therefore,

an ex-ante welfare maximizing government should completely neglect the initial markup

distortion. However, an increase of the subsidy is associated with a within-industry

con�ict between receiving and non-receiving �rms. While general welfare is reduced by

the introduction and an increase of a subsidy, large �rms still gain. These results motivate

the analysis of lobbying for the subsidy in the following section.

4.3 Lobbying in the high costs case

Consider a government that is in�uenced by lobbying and sets the optimal subsidy

rate within the lobbying game (i.e. taking entry behavior of �rms as given).

4.3.1 Equilibrium in the high costs case

Taking the mass of lobbying and active �rms as given, the government chooses a

subsidy rate that solves equation (10). De�ne ε̃RE ,s as the elasticity of aggregate lobby

revenues with respect to the subsidy rate, holding the mass of lobbying and active �rms

�xed. The following Lemma describes the optimal behavior of the government:

Lemma 7. In the high costs, the government implements so =
σ
σ−1

+(1+ 1
σ−1

1
α)ε̃RE,s

1+ε̃RE,s
in the

lobbying game.

Proof. See Appendix A.11.

The optimal choice of the subsidy rate depends crucially on the elasticity ε̃RE ,s. In

Appendix A.11, I show that this elasticity can be written as ε̃RE ,s = (σ − 1)
(

1− RE
y

)
.

This expression shows very intuitively that ε̃RE ,s is a decreasing function of the relative

aggregated lobby revenues RE
y

and that it is therefore also a decreasing function of the

relative mass of lobbying �rms JR. If the relative mass of lobbying �rms converges to one

(i.e. RE → y), the positive e�ect on aggregate lobby revenues due to an increase in the

subsidy rate is exactly compensated by the associated drop in the price index (i.e. the

economy converges to the low costs case). Therefore, the elasticity ε̃RE ,s converges to zero

and the mark-up compensating subsidy rate is optimal. However, if the relative mass of

lobbying �rms converges to zero (i.e. RE → 0), the impact of the subsidy on the price

index is negligible and the elasticity ε̃RE ,s converges to (σ − 1). In this case, the optimal

subsidy is so = σ
σ−1

+ 1
σ

(
1−α
α

)
. Therefore, we have established the following Corollary:

Corollary 5. The optimal subsidy rate so lies above (below) the mark-up compensating

rate s = σ
σ−1

, if and only if α < 1 (α > 1).

If the government puts less weight on general welfare than on lobby contributions,

exists a productivity cuto� ϕfs , de�ned by
∂πs(ϕfs )

∂fs
= 0, such that for all �rms with ϕ > ϕfs , the gain in variable

pro�ts dominates the (direct) loss from an increase in fs.
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α < 1, the optimal subsidy is greater than the mark-up compensating level. A government

that does not put any weight on general welfare (i.e. α → 0) will choose the highest

feasible subsidy rate it is able to �nance, so = s̄. If the government puts more weight

on welfare than on lobby contributions, α > 1, the subsidy will be below the mark-

up compensating rate. For a government that maximizes only general welfare within the

lobbying game, and that does not take the lobby contributions into account (i.e. α→∞),

we get:

lim
α→∞

so =
σ
σ−1

+ ε̃RE ,s

1 + ε̃RE ,s
. (26)

With ε̃RE ,s ∈ (0, σ − 1), it follows from equation (26) that limα→∞ s
o ∈

(
σ
σ−1
− 1

σ
, σ
σ−1

)
.

Therefore, the subsidy that maximizes general welfare within the subsidy game lies strictly

below the mark-up compensating rate and above the corner solution s = 1. The ex-

post welfare maximizing subsidy rate within the lobbying game, de�ned by equation

(26), di�ers considerably from the ex-ante welfare maximizing subsidy rate implied by

equation (25). Once �rms have payed the administrative �xed costs, it is no longer

optimal to implement the corner solution as Lemma 6 would suggest for an ex-ante

welfare maximizing government.

Denote ϕo and ϕoL the equilibrium product market cuto� and lobby cuto�, respectively

(i.e. equation (20) and equation (21) evaluated at so). Anticipating the optimal behavior

of the lobby and the government, a �rm with productivity ϕ decides to be an active

producer only if ϕ > ϕo, and to join the lobby only if ϕ > ϕoL. Let the function h(s)

denote the relative mass of lobby members as a function of the subsidy rate:

h(s) = JR =

(
fs

f(sσ−1 − 1)

)− θ
σ−1

. (27)

Let z(JR) denote the subsidy rate set by the government as a function of the relative

mass of lobby members:

z(JR) = s =
σ
σ−1

+
(
1 + 1

σ−1
1
α

)
ε̃RE ,s

1 + ε̃RE ,s
. (28)

At an equilibrium of the lobbying game, z(JR) and h(s) intersect in the (s, JR) space.

Figure 7 depicts the equilibrium graphically for the case α < 1, and the following lemma

shows that the equilibrium of the lobbying game is unique.

Lemma 8. If fs > f(
(

σ
σ−1

)σ−1 − 1) (high costs case), there exists a unique equilibrium

of the lobbying game, such that

1. all �rms with ϕ > ϕo produce and all �rms with ϕ > ϕoL enter the lobby,

2. lobby contributions are CT (so) = α(y ln(Pso
Ps∗

) + Sso − Ss∗),

3. the government implements so =
σ
σ−1

+(1+ 1
σ−1

1
α)ε̃RE,s

1+ε̃RE,s
.

Proof. See Appendix A.12.
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Figure 7: Equilibrium high costs case, (α < 1)

4.3.2 Comparative statics of the lobbying game

Varying the welfare weight α The relative number of lobbying �rms JR does not

directly depend on α, only indirectly through a change in the subsidy rate. An increase

in the welfare weight, however, shifts the z(JR) curve (equation (28)) to the left, such

that for any given level of JR the optimal subsidy rate declines. This leads to a lower

equilibrium subsidy rate and therefore to a decline in the relative mass of lobbying �rms.

The following lemma summarizes the e�ects of an increase in α, while Figure 8 shows the

result graphically for the case where α < 1.

Lemma 9. Increasing the welfare weight α decreases both the relative mass of lobbying

�rms and the optimal subsidy rate.

Proof. See Appendix A.13.

Varying the administrative �xed costs fs Because the government moves after

�rms joined the lobby, a change in the �xed costs fs does not have a direct e�ect on the

optimal decision of the government ∂z(JR;fs)
∂fs

= 0. However, there is an indirect e�ect on

the subsidy rate via the relative mass of lobbying �rms: ds
dfs

= ∂z(JR;fs)
∂JR

∂h(s;fs)
∂fs

. The direct

negative e�ect on the relative mass of lobbying �rms is ∂h(s;fs)
∂fs

= − θ
σ−1

JR
fs
< 0. Therefore,

the h(s; fs) curve shifts downwards and only the sign of ∂z(JR;fs)
∂JR

determines the total

equilibrium e�ect on the subsidy rate. The following Lemma summarizes the e�ects of

an increase in the administrative �xed costs:

Lemma 10. Increasing the administrative �xed costs fs decreases always the relative

mass of lobbying �rms, but increases the optimal subsidy rate if α < 1 and decreases the

optimal subsidy rate if α > 1.

Proof. See Appendix A.14.
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Figure 8: Comparative statics: increasing α, (α < 1)

If the government puts a relatively low weight on general welfare, α < 1, a decline in

the relative number of lobbying �rms leads to an increase in the subsidy rate. This e�ect

is entirely due to the the change in the relative number of lobbying �rms. In this case,

making lobbying harder by increasing the barriers to lobby, leads to less �rms that lobby

but to a higher subsidy rate. Figure 9 shows the result graphically for the case where

α < 1.

Varying �rm heterogeneity θ An increase in θ is associated with a thinner tail of

the Pareto distribution and less �rm heterogeneity. This has a direct negative e�ect on

the relative mass of lobbying �rms, shifting the h(s) curve downwards. However, holding

the (relative) mass of lobbying �rms constant, less �rm heterogeneity leads to a decline

of average productivity and therefore to a decline in average revenues of lobbying �rms.

Therefore, ε̃RE ,s increases even if the mass of lobbying �rms is constant. This e�ect shifts

the z(JR) curve to the right if α < 1, and to the left if α > 1. The following lemma

summarizes the equilibrium e�ects of a decline in �rm heterogeneity and Figure 10 shows

the result graphically for the case where α < 1.

Lemma 11. If α > 1, decreasing �rm heterogeneity (i.e. increasing θ) decreases both

the relative mass of lobbying �rms and the optimal subsidy rate. However, if α < 1,

decreasing �rm heterogeneity increases the optimal subsidy rate and has an ambiguous

e�ect on the relative mass of lobbying �rms.

Proof. See Appendix A.15

Varying the elasticity of substitution σ An increase in σ leads to more heterogene-

ity in the sales distribution, because high productive �rms bene�t more from a higher
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Figure 9: Comparative statics: increasing fs, (α < 1)

Figure 10: Comparative statics: increasing θ, (α < 1)
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Figure 11: Comparative statics: increasing σ, (α < 1)

elasticity of substitution. Therefore, there will be relatively more �rms in the lobby, such

that the h(s) curve shifts upwards. Considering the limits of the z(JR) function, we see

that limJR→1 z(JR) = σ
σ−1

and limJR→0 z(JR) = σ
σ−1

+ 1
σ

1−α
α
. Thus, the z(JR) curve shifts

to the left. The following lemma summarizes the equilibrium e�ects of an increase in σ,

while Figure 11 shows the result graphically for the case where α < 1.

Lemma 12. If α < 1, increasing the elasticity of substitution σ decreases the optimal

subsidy rate and has an ambiguous e�ect on the relative mass of lobbying �rms.

Proof. See Appendix A.16.

4.3.3 Simulation results

To visualize the comparative static results for various values of the welfare weight α,

I simulate the model using MATLAB. In particular, I set the following parameter values:

θ = 3, σ = 2.5, fs = 2, f = 1, J = 1, b = 1, y = 1. Figure 12, 13 and 14 show the impact

of an increase in fs , θ and σ respectively, on the optimal subsidy rate in the lobbying

game and on relative lobby size. In Figure 12, relative lobby size is always decreasing in

the �xed costs to lobby, while the optimal subsidy rate increases in fs if α < 1 (Lemma

10). In Figure 13, both the subsidy and relative lobby size decrease in θ if α > 1 . For

α < 1, however, the optimal subsidy rate increases in θ, while the relative size of the

lobby can both increase (e.g. α = 0.001) or decrease (e.g. α = 0.5) (Lemma 11). In

Figure 14, the optimal subsidy rate decreases in σ, if α < 1 but can increase if α > 1 (e.g.

α = 1000) (Lemma 12).
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Figure 12: Comparative statics: increasing fs
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Figure 13: Comparative statics: increasing θ
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Figure 14: Comparative statics: increasing σ
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5 Conclusion

In this paper, heterogeneous �rms have to bear administrative �xed costs to receive a

production subsidy. The bene�ts from the subsidy increase with �rm productivity, such

that the set of receiving �rms is endogenously determined. When receiving �rms are

allowed to lobby for a higher subsidy rate, this mechanism results in an endogenous set

of lobbying �rms.

In the model, the welfare impact of a production subsidy depends crucially on the

level of the associated administrative �xed costs. If these costs are too high, a welfare

maximizing government should neglect the mark-up distortion from monopolistic com-

petition and it should not introduce a subsidy. Moreover, if the �xed costs to receive

the subsidy are high, such that only the most e�cient �rms are subsidized, a rise in the

subsidy harms small �rms. This creates a distributional within-industry con�ict across

�rms, which is the driving force behind lobbying in the model.

An increase in the barriers to lobby unambiguously reduces the size of the lobby.

However, if the government values lobby contributions highly, increasing the barriers to

lobby or less �rm heterogeneity increases the equilibrium subsidy rate. These results

stand in contrast to conventional wisdom that lobby power and lobby size are positively

related.

This is the �rst paper, to the best of my knowledge, that makes explicit use of het-

erogeneity in �rm productivity to endogenize lobby formation. However, this paper goes

beyond a pure technical contribution in an important class of economic models. Given the

importance of within-sector reallocation, highlighted in the heterogeneous �rm literature

of international trade, this paper shows that the within-industry impact of �rm-speci�c

government policies should no longer be ignored. While the paper takes a �rst step in

explaining within-industry variation in �rm eligibility and lobbying theoretically, further

research � in particular on the empirical side � will be necessary for a better understanding

of the within-industry e�ects of �rm-speci�c policy instruments.
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Appendix

A Proofs and explicit expressions

A.1 Proof of Corollary 1

Corollary. Under truthful contribution schedules, the equilibrium subsidy satis�es

so = arg max
s∈[1,s̄]

{αW (s) + ΠE(s)} .

Proof. The proof is similar to the one in Grossman and Helpman (1994)(p. 840, footnote
7). By condition 3 of Proposition 1 we have

Go = αW (so) + C(so) ≥ G = αW (s) + C(s)∀s ∈ [1, s̄].

By truthfulness, we have
CT (so) = ΠE(so)−Bo

L

and
CT (s) ≥ ΠE(s)−Bo

L ∀s ∈ [1, s̄].

Therefore,

αW (so) + ΠE(so)−Bo
L ≥ αW (s) + CT (s) ≥ αW (s) + ΠE(s)−Bo

L.

Hence,
αW (so) + ΠE(so) ≥ αW (s) + ΠE(s)∀s ∈ [1, s̄].

A.2 Proof of Lemma 1

Lemma. In the low costs case with a given subsidy rate s, there is a unique eligibility
and product market cuto� ϕ∗L,low and
1. the price index lies below the baseline value, Ps,low < Pbase;
2. ϕ∗L,low lies above the baseline value, ϕ∗L,low > ϕ∗base;
3. ϕ∗L,low is invariant to a change in the subsidy rate, but a rise in fs, in f , in σ or in

�rm heterogeneity leads to an increase of ϕ∗L,low and to a decline of JA = JL.

Proof. Here, I only show that
∂ϕ∗L,low
∂θ

< 0, ∂JA
∂θ

= ∂JL
∂θ

> 0 and
∂ϕ∗L,low
∂σ

> 0. With

JL = JA = J

(
ϕ∗L,low
b

)−θ
= (1− σ − 1

θ
)
y

σ
(f + fs)

−1

we get ∂JL
∂θ

= (σ−1
θ2

)
(
σ
y

[f + fs]
)−1

> 0. However, the derivative can also be written as

∂JL
∂θ

= −JL

(
ln

(
ϕ∗L,low
b

)
+ θ

∂ ln
(
ϕ∗L,low

)
∂θ

)
> 0.

For ∂JL
∂θ

> 0 it is necessary that
∂ ln(ϕ∗L,low)

∂θ
< 0. Therefore,

∂ϕ∗L,low
∂θ

< 0. Take the derivative
of the productivity cuto� to get:

∂ϕ∗L,low
∂σ

σ

ϕ∗L,low
=

1

θ

(
θ + 1

θ + 1− σ

)
> 0.

A.3 Proof of Lemma 2

Lemma. In the low costs case, the unique interior (ex-ante) welfare optimum is given by

s∗ = σ
σ−1

. For administrative �xed costs above fs = f

(
exp

[
ln( σ

σ−1
)− 1

σ
1
θ
θ−σ+1
σ−1

]
− 1

)
, the global

(ex-ante) welfare optimum is given by s∗ = 1.
Proof. The �rst part of the lemma has already been shown in the paper. For the second
part, consider the di�erence between welfare in the low costs case and in the baseline

1



case at any s:

Wlow −Wbase = y ln(s)− (s− 1)
σ − 1

σ
y − y

θ

θ − σ + 1

σ − 1
ln

(
f + fs
f

)
(29)

Note that the �rst term re�ects the positive e�ect of the subsidy on consumer surplus
(all varieties are cheaper). The second term are total subsidy payments and therefore the
direct costs that the government has to pay for the subsidy. The third term re�ects the
novel distortion due to administrative �xed costs. For fs = 0 only the �rst two terms
would remain. At the interior optimum, s∗ = σ

σ−1
, equation (29) can be rewritten to

Wlow −Wbase = y ln(
σ

σ − 1
)− y

σ
− y

θ

θ − σ + 1

σ − 1
ln

(
f + fs
f

)
.

Then, with (σ−1) ln
(

σ
σ−1

)
< 1, in the two limits of the low costs case, we get respectively,

lim
fs→f(( σ

σ−1)
σ−1
−1)

Wlow −Wbase =
σ − 1

θ
y ln

(
σ

σ − 1

)
− y

σ
< 0

and

lim
fs→0

Wlow −Wbase = y ln

(
σ

σ − 1

)
− y

σ
> 0.

Therefore, by monotonicity and continuity of Wlow −Wbase in fs, there is a level of �xed
costs, f ∗s ∈ (0, f(sσ−1 − 1)) , such that Wlow −Wbase = 0 at s∗ = σ

σ−1
. By using equation

(29) we get for any s:

Wlow −Wbase = y ln(s)− (s− 1)
σ − 1

σ
y − y

θ

θ − σ + 1

σ − 1
ln

(
f + fs
f

)
= 0

⇐⇒ f ∗s = f

(
exp

[
y ln(s)− (s− 1)σ−1

σ
y

y
θ
θ−σ+1
σ−1

]
− 1

)
.

Evaluated at s∗ = σ
σ−1

, we get

f ∗s = f

(
exp

[
y ln( σ

σ−1
)− y

σ
y
θ
θ−σ+1
σ−1

]
− 1

)
.

For f ∗s , welfare of the baseline case and the interior welfare optimum of the low costs
case are equal. By strict monotonicity of Wlow with respect to fs (Corollary 2), it follows
that for lower values of fs, the interior welfare optimum of the low costs case is above the
baseline value of welfare, and vice versa for greater values of fs. Thus, only for low values
of fs, the interior optimal subsidy, s∗ = σ

σ−1
, is welfare improving. For high values, this

is not longer the case. Note that in the low costs case, there are always values of fs such
that f ∗s < fs < f(sσ−1 − 1). This is, f ∗s lies never above the value of administrative �xed
costs that de�nes the low costs case. To see this more explicitly, by using the derived
expression, f ∗s < f(sσ−1−1) can be rewritten to θ

σ
> ln(s)

(s−1)
.With θ

σ
> 1 and 1

1−s ln (s) < 1,
this inequality is always ful�lled.

A.4 Proof of Corollary 2

In the low costs case, the derivative of welfare with respect to the administrative �xed
costs is always negative and given by

∂Wlow

∂fs
= −θ − σ + 1

θ(σ − 1)

y

f + fs
< 0.
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A.5 Explicit expressions for Section 4

With RE = J
´
ϕ∗L
rs(ϕ)g(ϕ)dϕ, aggregate revenues of all receiving �rms can be rewrit-

ten in terms of the model parameters

RE =
y

1− s1−σ [

(
fs

f(sσ−1 − 1)

) θ
σ−1 f

fs
+ 1]−1, (30)

RE is increasing in s and its derivative with respect to s is

∂RE

∂s
= RE

s−1

sσ−1 − 1

[
(1− σ) + θ

RE

y

(
fs

f(sσ−1 − 1)

) θ−σ+1
σ−1

]
> 0.

Using the expressions for ϕ∗L, ϕ
∗ and Ps,high, aggregate pro�ts of non-receiving and re-

ceiving �rms are respectively,

ΠNE = y
σ
θ−σ+1

θ

[
σ−1
θ−σ+1

(
f
fs

)σ−θ−1
σ−1

(sσ−1 − 1)
− θ
σ−1 − θ

θ−σ+1
(sσ−1 − 1)

−1
+ f

fs

]
[(sσ−1 − 1)−

θ
σ−1

(
f
fs

)σ−θ−1
σ−1

+ 1]

and

ΠE =
y

σ

θ − σ + 1

θ

[
1

1−s1−σ
θ

θ−σ+1
− f+fs

fs

]
[(sσ−1 − 1)−

θ
σ−1

(
f
fs

)σ−θ−1
σ−1

+ 1]

.

The sum of both equations is simply Π = σ−1
σ

y
θ
.

With
(

fs
f(sσ−1−1)

)
> 1 and θ−σ+1

σ−1
> 0, the absolute value of the elasticity of the price

index with respect to s is less than 1:∣∣εPs,high∣∣ =
sσ−1

sσ−1 − 1

[(
sσ−1 − 1

)− θ
σ−1

(
fs
f

) θ−σ+1
σ−1

+ 1

]−1

< 1.

Intuitively, if only a subset of �rms is subsidized, the price index becomes less sensitive to
a change in the subsidy rate. Note that in the limit where all active �rms are subsidized,
the elasticity converges to 1.

A.6 Proof of Corollary 3

Corollary. In the high costs case, total subsidy payments decrease in the administrative
�xed costs,

∂Shigh
∂fs

< 0. However, total subsidy payments increase in the production �xed

costs,
∂Shigh
∂f

> 0 and in �rm heterogeneity (i.e. lower θ)
∂Shigh
∂θ

< 0.
Proof. Using RE, Shigh can be expressed in terms of the model parameters:

Shigh = (s− 1)
σ − 1

σ
y

1

1− s1−σ [

(
fs

f(sσ−1 − 1)

) θ
σ−1 f

fs
+ 1]−1.

Therefore,
∂Shigh
∂θ

< 0. The derivatives with respect to fs and f are

∂Shigh
∂fs

= −θ − σ + 1

σ
[

(
fs
f

)− θ−σ+1
σ−1

(sσ−1 − 1)
θ

σ−1 + 1]−1Shigh
fs

< 0

and
∂Shigh
∂f

= −θ − σ + 1

σ
[

(
fs
f

)− θ−σ+1
σ−1

(sσ−1 − 1)
θ

σ−1 + 1]−1Shigh
f

> 0.
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Figure 15:
∂Whigh

∂fs
evaluated at di�erent values of the Pareto shape parameter, θ

A.7 Proof of Corollary 4

Corollary. In the high costs case, if θ is su�ciently high, welfare is increasing in the
administrative �xed costs,

∂Whigh

∂fs
> 0.

Proof. Note that
∂Whigh

∂fs
=

∂CShigh
∂fs

− ∂Shigh
∂fs

. Taking the derivative of CShigh gives

∂CShigh
∂fs

=
y

θ

σ − θ − 1

σ − 1

(sσ−1 − 1)
θ

σ−1 f
σ−θ−1
σ−1

−1
s

f
σ−θ−1
σ−1 + (sσ−1 − 1)

θ
σ−1 f

σ−θ−1
σ−1

s

.

Taking the derivative of Shigh gives

∂Shigh
∂fs

= −(s−1)
σ − 1

σ

θ − σ + 1

σ − 1
(sσ−1−1)

− θ
σ−1

(
fs
f

) θ−σ+1
σ−1

−1

RE[(sσ−1−1)
− θ
σ−1

(
fs
f

) θ−σ+1
σ−1

+1]−1.

Therefore,

∂Whigh

∂fs
=

[
(sσ−1 − 1)

− θ
σ−1

(
fs
f

) θ−σ+1
σ−1

+ 1

]−1

θ − σ + 1

σ − 1
f−1
s[

(s− 1)
σ − 1

σ
RE(sσ−1 − 1)

− θ
σ−1

(
fs
f

) θ−σ+1
σ−1

f − y

θ

]
Thus

∂Whigh

∂fs
> 0 only if

(s− 1)
σ − 1

σ

sσ−1

sσ−1 − 1
f [

(
fs

f(sσ−1 − 1)

)− θ
σ−1 fs

f
+ 1]−1 >

1

θ
The right hand side of this inequality is strictly decreasing in θ, while the left hand side
is strictly increasing in θ. Therefore, there exists a unique θ above which the derivative of
welfare with respect to fs is positive. In Figure 15,

∂Whigh

∂fs
is plotted against the subsidy

rate, for varying values of θ. While the derivative could be negative for small values of θ
(close to σ), for su�ciently high values of θ, an increase in the administrative �xed costs
has a positive welfare e�ect.

A.8 Proof of Lemma 4

Lemma. In the high costs case with a given subsidy rate s, there is both a product market
cuto� ϕ∗ and a eligibility cuto� ϕ∗L and

1. the price index lies below the baseline value Ps,high < Pbase;

4



2. ϕ∗ lies above the baseline value ϕ∗ > ϕ∗base;
3. a rise in s or f , or a decline in fs increases ϕ

∗ and JL but decreases ϕ∗L and JA;
4. a rise in �rm heterogeneity increases both ϕ∗ and ϕ∗L.

Proof. Here, I show statement 3 and 4. In the high costs case, with κ =
(
J θbθ

θ−σ+1
σ
y

) 1
θ
,

the derivatives of the cuto�s with respect to fs and s are given by:

∂ϕ∗L
∂fs

=
κ

θ
[

(
fs

f(sσ−1 − 1)

) θ
σ−1

f + fs]
1−θ
θ (

θ

σ − 1

(
fs

f(sσ−1 − 1)

) θ
σ−1 f

fs
+ 1) > 0,

∂ϕ∗

∂fs
= −κ

θ
[f +

(
fs

(sσ−1 − 1)f

)− θ
σ−1

fs]
1−θ
θ
θ − σ + 1

σ − 1

(
fs

(sσ−1 − 1)f

)− θ
σ−1

< 0,

∂ϕ∗L
∂s

= − (ϕ∗L)1−θ
(

1

f(sσ−1 − 1)

) θ+σ−1
σ−1

(fs)
θ

σ−1 sσ−2 < 0,

and

∂ϕ∗

∂s
= κ[f +

(
(sσ−1 − 1)f

fs

) θ
σ−1

fs]
1
θ
−1sσ−2(sσ−1 − 1)

θ−σ+1
σ−1 f

θ
σ−1f

σ−1−θ
σ−1

s > 0.

Note that ∂JA
∂θ

= −JA
(

ln
(
ϕ∗

b

)
+ θ ∂ ln(ϕ∗)

∂θ

)
> 0 requires ∂ϕ∗

∂θ
< 0 and therefore

∂ϕ∗L
∂θ

=

∂ϕ∗

∂θ

(
fs

f(sσ−1−1)

) 1
σ−1

< 0.

A.9 Proof of Lemma 5

Lemma. A rise in �rm heterogeneity decreases JA and increases JR. If the subsidy rate
is su�ciently high, there is a hump-shaped relationship between �rm heterogeneity and
JL.
Proof. The derivative of JL with respect to θ is

∂JL
∂θ

= −JL

θ∂ ln(ϕ∗L)

∂θ︸ ︷︷ ︸
<0

+ ln(
ϕ∗L
b

)︸ ︷︷ ︸
>0

 (31)

Therefore, ∂JL
∂θ
≤ 0 i� θ

∂ ln(ϕ∗L)

∂θ
+ ln(

ϕ∗L
b

) ≥ 0. In equation (31) the �rst term in brackets
is due to the decline in the lobby cuto� and the second term is due to the change in the
density. For ln(

ϕ∗L
b

) we get

ln(
ϕ∗L
b

) =
1

θ
ln

(
J
σ

y

)
+

1

θ
ln

(
1

1− σ−1
θ

)
+

1

θ
ln[exp

[
θ

σ − 1
ln

(
fs

f(sσ−1 − 1)

)]
f+fs] (32)

Therefore,

θ
∂ ln(ϕ∗L)

∂θ
= −1

θ
ln

(
J
σ

y

1

1− σ−1
θ

)
− 1

θ

σ−1
θ

θ − σ + 1
− 1

θ
ln[

(
fs

f(sσ−1 − 1)

) θ
σ−1

f + fs]

+

(
fs

f(sσ−1−1)

) θ
σ−1

f(
fs

f(sσ−1−1)

) θ
σ−1

f + fs

[
1

σ − 1
ln

(
fs

f(sσ−1 − 1)

)
]. (33)

Combining equations (33) and equation (32) we can rewrite θ
∂ ln(ϕ∗L)

∂θ
+ ln(

ϕ∗L
b

) ≥ 0 as

ln

(
fs

f(sσ−1 − 1)

)
≥

[(
σ − 1

θ

)2
1

θ − σ + 1

](
1 +

(
fs

f(sσ−1 − 1)

)− θ
σ−1 fs

f

)
. (34)

Note that the left hand side of inequality (34) is strictly decreasing in s but independent

5



of θ, while the right hand side is strictly increasing in s but decreasing in θ. Therefore,

∀s ∈ (1,
(
fs
f

+ 1
) 1
σ−1

), ∂JL
∂θ

< 0 if θ is su�ciently high.

For any s ∈ (1,
(
fs
f

+ 1
) 1
σ−1

), if θ → σ the right hand side of equation (34) converges

to its maximum. De�ne s̃ ∈ (1,
(
fs
f

+ 1
) 1
σ−1

) as the subsidy rate such that in the limit

where θ → σ, equation (34) holds with equality:

ln

(
fs

f(s̃σ−1 − 1)

)
=

[(
1− 1

σ

)2
](

1 +

(
fs

f(s̃σ−1 − 1)

)− σ
σ−1 fs

f

)
.

Given the model restriction θ > σ, for any s ≤ s̃ it is always the case that ∂JL
∂θ
≤ 0

(i.e. inequality (34) holds). Therefore, it is a necessary condition for ∂JL
∂θ

> 0 that

s ∈ (s̃,
(
fs
f

+ 1
) 1
σ−1

). However, by the de�nition of s̃, for any s ∈ (s̃,
(
fs
f

+ 1
) 1
σ−1

) there

exists always a value of θ su�ciently close to σ such that ∂JL
∂θ

> 0 (i.e. inequality (34)
does not hold).

A.10 Proof of Lemma 6

Lemma. In the high costs case, for any θ > σ there does not exist an interior solution
to the government's �rst-order condition, and (ex-ante) welfare is maximized at s∗ = 1.
Proof. Consider the �rst-order condition:

∂Whigh

∂s
=

∂CShigh
∂s

− ∂Shigh
∂s

= 0 (35)

=
RE

s
− σ − 1

σ
RE − (s− 1)

σ − 1

σ

∂RE

∂s
= 0,

where RE = y 1
1−s1−σ [

(
fs

f(sσ−1−1)

) θ
σ−1 f

fs
+1]−1. Rewrite the �rst-order condition and de�ne

FOC := 1− σ − 1

σ
s− (s− 1)

σ − 1

σ
εRE ,s = 0, (36)

where εRE ,s = 1
sσ−1−1

[
(1− σ) + θsσ−1[

(
fs

f(sσ−1−1)

)− θ
σ−1 fs

f
+ 1]−1

]
.

From equation (36) and with εRE ,s ≥ 0, it is immediately apparent that any s > σ
σ−1

can never be a solution to the �rst-order condition. Moreover, because with fs
f(sσ−1−1)

> 1,

εRE ,s is strictly increasing, continuous and unbounded in θ, for any s ∈ (1, σ
σ−1

], there
will always exist a value of θ that implements s as a solution of the �rst-order condition.
However, by the same argument, for su�ciently high values of θ the �rst-order condition
will no longer be ful�lled at any interior point. I will now clarify this last point, by
showing that for θ > σ, FOC < 0∀s ∈ (1, σ

σ−1
].

Rewrite the �rst-order condition to:

1

s
−σ − 1

σ
−σ − 1

σ

[
( s−1

s
)

sσ−1 − 1
(1− σ) + θ

( s−1
s

)

sσ−1 − 1
sσ−1[

(
fs

f(sσ−1 − 1)

)− θ
σ−1 fs

f
+ 1]−1

]
= 0.

Then, FOC < 0 if:

1

s
<
σ − 1

σ
+
σ − 1

σ

[
( s−1

s
)

sσ−1 − 1
(1− σ) + θ

( s−1
s

)

sσ−1 − 1
sσ−1[

(
fs

f(sσ−1 − 1)

)− θ
σ−1 fs

f
+ 1]−1

]
.

(37)
That inequality (37) holds, is not immediately apparent. Therefore, I will now construct
an auxiliary line that lies weakly above the left hand side of inequality (37). Then, I will
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show that the right hand side of inequality (37) lies strictly above this line.
Evaluating the left hand side of this inequality (equation (37)), we see that at s = 1

the left hand side is 1
s

= 1 and at s = σ
σ−1

the left hand side is 1
s

= σ−1
σ
. A line through

the points (1, 1) and ( σ
σ−1

, σ−1
σ

) is de�ned by

l(s) = 1− (s− 1)
σ − 1

σ
.

Then, it follows that:
1

s
≤ 1− (s− 1)

σ − 1

σ
,

with equality only at s = 1 and s = σ
σ−1

, because 1
s
is a convex function.

Therefore for inequality (37) to hold, it is su�cient to show that

1−(s−1)
σ − 1

σ
<
σ − 1

σ
+
σ − 1

σ

[
( s−1

s
)

sσ−1 − 1
(1− σ) + θ

( s−1
s

)

sσ−1 − 1
sσ−1[

(
fs

f(sσ−1 − 1)

)− θ
σ−1 fs

f
+ 1]−1

]

⇐⇒ σ

σ − 1
− s <

( s−1
s

)

sσ−1 − 1
(1− σ) + θ

( s−1
s

)

sσ−1 − 1
sσ−1[

(
fs

f(sσ−1 − 1)

)− θ
σ−1 fs

f
+ 1]−1

⇐⇒ σ

σ − 1
− s <

( s−1
s

)

sσ−1 − 1

[
(1− σ) + θsσ−1[

(
fs

f(sσ−1 − 1)

)− θ
σ−1 fs

f
+ 1]−1

]
. (38)

At s = σ
σ−1

, inequality (38) always holds, because the left hand side is 0 and the right
hand side is strictly positive. Taking the limit for s→ 1 of both sides of inequality (38)
we get

lim
s→1

σ

σ − 1
− s =

1

σ − 1
≤ (39)

−1 +
θ

σ − 1
= lim

s→1
(
s− 1

s
)

1

sσ−1 − 1

[
(1− σ) + θsσ−1[

(
fs

f(sσ−1 − 1)

)− θ
σ−1 fs

f
+ 1]−1

]
.

Inequality (39) holds strictly only for θ > σ. For θ = σ inequality (39) holds with equality
and inequality (38) is no longer ful�lled but holds with equality. Thus, for inequality (38)
to hold at the limit s→ 1, it is necessary and su�cient to have θ > σ.

So far, I have established that it is necessary and su�cient to have θ > σ for FOC < 0
at the limit points (i.e. for s → 1 and at s = σ

σ−1
). I will now show, that θ > σ is also

su�cient for FOC < 0 at any s ∈ (1, σ
σ−1

].
Note, that the right hand side of inequality (38) is strictly increasing, continuous and

unbounded in θ. Therefore, for θ > σ we get from the right hand side of inequality (38):

( s−1
s

)

sσ−1 − 1

[
(1− σ) + σsσ−1[

(
fs

f(sσ−1 − 1)

)− σ
σ−1 fs

f
+ 1]−1

]
<

( s−1
s

)

sσ−1 − 1

[
(1− σ) + θsσ−1[

(
fs

f(sσ−1 − 1)

)− θ
σ−1 fs

f
+ 1]−1

]
.

Then, for inequality (38) to hold, it is su�cient to show that

σ

σ − 1
− s ≤

( s−1
s

)

sσ−1 − 1

[
(1− σ) + σsσ−1[

(
fs

f(sσ−1 − 1)

)− σ
σ−1 fs

f
+ 1]−1

]
, (40)

where the inequality holds with equality for s → 1, as shown above. Then, for the
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inequality (40) to hold, it is to show that

⇐⇒ σ

σ − 1
− s ≤ (

s− 1

s
)

1

sσ−1 − 1

[
(1− σ) + σsσ−1[

(
fs

f(sσ−1 − 1)

)− σ
σ−1 fs

f
+ 1]−1

]

⇐⇒ σ

σ − 1
− s ≤ σ

( s−1
s

)

sσ−1 − 1
sσ−1[

(
fs

f(sσ−1 − 1)

)− σ
σ−1 fs

f
+ 1]−1 − (σ − 1)

( s−1
s

)

sσ−1 − 1

⇐⇒ 1

σ − 1
+1−s ≤

( s−1
s

)

sσ−1 − 1
+σ

( s−1
s

)

sσ−1 − 1
sσ−1[

(
fs

f(sσ−1 − 1)

)− σ
σ−1 fs

f
+1]−1−σ

( s−1
s

)

sσ−1 − 1
.

(41)

For s > 1 and σ > 1, the term
( s−1
s

)

sσ−1−1
is continuous and decreasing in s. With

lims→1
( s−1
s

)

sσ−1−1
= 1

σ−1
, it must then hold that 1

σ−1
≤ ( s−1

s
)

sσ−1−1
, with equality only for s → 1.

Then, for inequality (41) to hold, it is left to show that

1− s ≤ σ
( s−1

s
)

sσ−1 − 1

[
sσ−1[

(
fs

f(sσ−1 − 1)

)− σ
σ−1 fs

f
+ 1]−1 − 1

]

⇐⇒ (s− 1) ≥ −σ
( s−1

s
)

sσ−1 − 1

[
sσ−1[

(
fs

f(sσ−1 − 1)

)− σ
σ−1 fs

f
+ 1]−1 − 1

]

⇐⇒ 1 ≥
σ(1

s
)

sσ−1 − 1

[
1− sσ−1[

(
fs

f(sσ−1 − 1)

)− σ
σ−1 fs

f
+ 1]−1

]
.

The last inequality will necessarily hold, if the term in brackets is negative:

1 ≤ sσ−1[

(
fs

f(sσ−1 − 1)

)− σ
σ−1 fs

f
+ 1]−1

⇐⇒ (sσ−1 − 1)
σ
σ−1

(
fs
f

)− σ
σ−1 fs

f
≤ (sσ−1 − 1)

⇐⇒
(

fs
f(sσ−1 − 1)

)− 1
σ−1

≤ 1.

The last inequality holds by de�nition of the high costs case, fs
f(sσ−1−1)

> 1. Thus, for
θ > σ we get FOC < 0.

Moreover, because εRE ,s = 0 for θ = σ − 1, such that the unique solution of the �rst-
order condition is s = σ

σ−1
, and because I have established that for θ > σ there cannot be

an interior solution, we get that for σ ≥ θ ≥ σ − 1 any interior solution with s ∈ (1, σ
σ−1

]
is feasible. Figure 16 shows the �rst-order condition for various values of θ. While the
�rst-order condition has a unique solution for σ ≥ θ ≥ σ − 1, the �rst-order condition
does not have an interior root for any θ > σ. It can be observed that even for subsidy
rates arbitrarily close to 1 the �rst-order condition is negative if θ > σ.
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Figure 16: First-order condition increasing θ

A.11 Proof of Lemma 7

Lemma. In the high costs, the government implements so =
σ
σ−1

+(1+ 1
σ−1

1
α)ε̃RE,s

1+ε̃RE,s
in the

lobbying game.
Proof. With Shigh = (s− 1)σ−1

σ
RE we get

∂S

∂s
= RE

σ − 1

σ
− (s− 1)

σ − 1

σ

∂RE

∂s
. (42)

Consumer surplus changes, because the subsidized �rms can sell at lower price and de-
crease the price index. However, because the cuto�s are already given when the govern-
ment sets the subsidy, the e�ect on the price comes only from producers that are in the
lobby. With CS = y ln(yi)− y ln(Ps)− y, by

Ps = κp

[
(ϕ∗)σ−θ−1 +

(
sσ−1 − 1

)
(ϕ∗L)σ−θ−1

] 1
1−σ

,

where κp =
(
J θbθ

θ−σ+1

) 1
1−σ

( σ
σ−1

) we get

CS = y ln(yi)− y ln(κp

[
(ϕ∗)σ−θ−1 +

(
sσ−1 − 1

)
(ϕ∗L)σ−θ−1

] 1
1−σ

)− y.
Holding the cuto�s �xed, we get:

∂CS

∂s
=
y

s
sσ−1

[(
ϕ∗

ϕ∗L

)σ−θ−1

+
(
sσ−1 − 1

)]−1

.

With
ϕ∗L
ϕ∗

=
(

fs
f(sσ−1−1)

) 1
σ−1

we get:

∂CS

∂s
=
y

s

sσ−1

sσ−1 − 1

[
1

(sσ−1 − 1)

(
fs

f(sσ−1 − 1)

) θ−σ+1
σ−1

+ 1

]−1

.

With RE = y sσ−1

sσ−1−1
[
(

fs
f(sσ−1−1)

) θ
σ−1 f

fs
+ 1]−1 we can rewrite:

∂CS

∂s
=
RE

s
. (43)

Note that ∂CS
∂s

is the same even if the cuto�s are allowed to change with the subsidy rate.
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Then, the lobby and product cuto�s would change, but the e�ects would cancel out each
other. Moreover, joint pro�ts of the lobby members are given by,

ΠE =
JLrs(ϕ̃L)

σ
− JL(fs + f),

where ϕ̃L denotes average productivity of the lobby members. However, given that the
lobby takes the number of members as �xed, we get:

∂ΠE

∂s
=
JL
σ

∂rs(ϕ̃L)

∂s
,

or equivalently,

∂ΠE

∂s
=

1

σ

∂RE

∂s
. (44)

Combining equation (42), (43) and (44) gives the FOC:

∂G

∂s
= α

(
RE

s
−RE

σ − 1

σ
− (s− 1)

σ − 1

σ

∂RE

∂s

)
+

1

σ

∂RE

∂s
= 0.

⇐⇒ ∂G

∂s
= α

(
RE

s
−RE

σ − 1

σ
− (s− 1)

σ − 1

σ
JL
∂rs(ϕ̃L)

∂s

)
+
JL
σ

∂rs(ϕ̃L)

∂s
= 0.

⇐⇒ σ

σ − 1
− s− (s− 1)

∂RE

∂s

s

RE

+
1

σ − 1

1

α

∂RE

∂s

s

RE

= 0.

so =
σ
σ−1

+
(
1 + 1

σ−1
1
α

)
ε̃RE ,s

1 + ε̃RE ,s
, (45)

where ε̃RE ,s = ∂RE
∂s

s
RE

is the elasticity of aggregate lobby revenues wrt to the subsidy rate,
holding the cuto�s and the number of lobby members �xed. Holding JL �xed, we get

ε̃RE ,s =
∂RE

∂s

s

RE

=
s

RE

JL
∂rs(ϕ̃L)

∂s

=
s

RE

JL(
σ

σ − 1

1

ϕ̃L
)1−σy

∂( s
σ−1

P 1−σ
s

)

∂s
.

With Ps = κp

[
(ϕ∗)σ−θ−1 + (sσ−1 − 1) (ϕ∗L)σ−θ−1

] 1
1−σ

we get

sσ−1

P 1−σ
s

= κσ−1
p

[
(ϕ∗)σ−θ−1 +

(
sσ−1 − 1

)
(ϕ∗L)σ−θ−1

]−1

sσ−1,

such that
∂( s

σ−1

P 1−σ
s

)

∂s
= −κσ−1

p

[
(ϕ∗)σ−θ−1 +

(
sσ−1 − 1

)
(ϕ∗L)σ−θ−1

]−2

sσ−1(σ − 1)
1

s

(
sσ−1

)
(ϕ∗L)σ−θ−1

+κσ−1
p

[
(ϕ∗)σ−θ−1 +

(
sσ−1 − 1

)
(ϕ∗L)σ−θ−1

]−1

(σ − 1)
1

s

(
sσ−1

)
⇐⇒

∂( s
σ−1

P 1−σ
s

)

∂s
= κσ−1

p

[
(ϕ∗)σ−θ−1 +

(
sσ−1 − 1

)
(ϕ∗L)σ−θ−1

]−1

sσ−1 (σ − 1)

s(
−
(
sσ−1

)
(ϕ∗L)σ−θ−1

[
(ϕ∗)σ−θ−1 +

(
sσ−1 − 1

)
(ϕ∗L)σ−θ−1

]−1

+ 1

)
⇐⇒

∂( s
σ−1

P 1−σ
s

)

∂s
=

sσ−1

P 1−σ
s

(σ − 1)

s

1− sσ−1

(sσ−1 − 1)

[
(ϕ∗)σ−θ−1

(sσ−1 − 1) (ϕ∗L)σ−θ−1
+ 1

]−1
 .
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Therefore,

ε̃RE ,s =
s

RE

JLrs(ϕ̃L)
(σ − 1)

s

1− sσ−1

(sσ−1 − 1)

[
(ϕ∗)σ−θ−1

(sσ−1 − 1) (ϕ∗L)σ−θ−1
+ 1

]−1


⇐⇒ ε̃RE ,s = (σ − 1)

1− sσ−1

(sσ−1 − 1)

[
(ϕ∗)σ−θ−1

(sσ−1 − 1) (ϕ∗L)σ−θ−1
+ 1

]−1


With
ϕ∗L
ϕ∗

=
(

fs
f(sσ−1−1)

) 1
σ−1

we get

⇐⇒ ε̃RE ,s = (σ − 1)

1− sσ−1

(sσ−1 − 1)

[
1

(sσ−1 − 1)

(
fs

f(sσ−1 − 1)

) θ−σ+1
σ−1

+ 1

]−1


By RE
y

= sσ−1

sσ−1−1
[
(

fs
f(sσ−1−1)

) θ
σ−1 f

fs
+ 1]−1 we get

⇐⇒ ε̃RE ,s = (σ − 1)

(
1− RE

y

)
≤ (σ − 1).

A.12 Proof of Lemma 8

Lemma. If fs > f(
(

σ
σ−1

)σ−1 − 1) (high costs case), there exists a unique equilibrium of
the lobbying game, such that

1. all �rms with ϕ > ϕo produce and all �rms with ϕ > ϕoL enter the lobby,
2. lobby contributions are CT (so) = α(y ln(Pso

Ps∗
) + Sso − Ss∗),

3. the government implements so =
σ
σ−1

+(1+ 1
σ−1

1
α)ε̃RE,s

1+ε̃RE,s
.

Proof. Condition 1− 3 are given in text. The relative mass of lobbying �rms, h(s) = JR,
is a strictly increasing function of s, withlims→1 z(JR) = 0 and lim

s→( fsf +1)
1

σ−1
z(JR) = 1.

Moreover, limJR→0 z(JR) = σ
σ−1

+ 1
σ

(
1−α
α

)
> 0 and limJR→1 z(JR) = σ

σ−1
< 1. Therefore,

z(JR) is strictly increasing in JR for α < 1 and strictly decreasing in JR if ∞ > α > 1,
and for any α <∞ there is a unique interior intersection of z(JR) and h(s).

A.13 Proof of Lemma 9

Lemma. Increasing the welfare weight α decreases both the relative mass of lobbying
�rms and the optimal subsidy rate.
Proof. Taking the total derivative of s with respect to α gives:

ds

dα
=
∂z(JR;α)

∂α
+
∂z(JR;α)

∂JR

∂h(s;α)

∂α

With ∂h(s;α)
∂α

= 0 and ∂z(JR;α)
∂α

= − 1
α2

( 1
σ−1)ε̃RE,s
1+ε̃RE,s

< 0 we get ds
dα

< 0. Taking the total

derivative of JR with respect to α gives:

dJR
dα

=
∂h(s;α)

∂α
+
∂h(s;α)

∂s

∂z(JR;α)

∂α
With ∂h(s;α)

∂α
= 0, ∂h(s;α)

∂s
> 0 and ∂z(JR;α)

∂α
< 0 we get dJR

dα
< 0.

A.14 Proof of Lemma 10

Lemma. Increasing the administrative �xed costs fs decreases always the relative mass of
lobbying �rms, but increases the optimal subsidy rate if α < 1 and decreases the optimal
subsidy rate if α > 1.
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Proof. dJR
dfs

< 0 was shown in the main text. Note that z(JR; fs) > σ
σ−1

i� α < 1.
Moreover,
∂z(JR; fs)

∂ε̃RE ,s
=

(
1 +

1

σ − 1

1

α
− σ

σ − 1

1

1 + ε̃RE ,s
−
(

1 +
1

σ − 1

1

α

)
ε̃RE ,s

1 + ε̃RE ,s

)
[1 + ε̃RE ,s]

−1 > 0

if (
1 +

1

σ − 1

1

α

)[
1

1 + ε̃RE ,s

]
>

σ

σ − 1

1

1 + ε̃RE ,s
,

which holds only ifα < 1. With
∂ε̃RE,s
∂JR

< 0 i� α < 1, we get

∂z(JR; fs)

∂JR
=
∂z(JR; fs)

∂ε̃RE ,s︸ ︷︷ ︸
>0

∂ε̃RE ,s
∂JR︸ ︷︷ ︸
<0

< 0.

Therefore,
ds

dfs
=

∂z(JR; fs)

∂fs
+
∂z(JR; fs)

∂JR

∂h(s; fs)

∂fs

=
∂z(JR; fs)

∂fs︸ ︷︷ ︸
=0

+
∂z(JR; fs)

∂ε̃RE ,s︸ ︷︷ ︸
>0

∂ε̃RE ,s
∂JR︸ ︷︷ ︸
<0

∂h(s; fs)

∂fs︸ ︷︷ ︸
<0︸ ︷︷ ︸

>0

> 0

By the same argument if α > 1 then ds
dfs

< 0.

A.15 Proof of Lemma 11

Lemma. If α > 1, decreasing �rm heterogeneity (i.e. increasing θ) decreases both the
relative mass of lobbying �rms and the optimal subsidy rate. However, if α < 1, decreasing
�rm heterogeneity increases the optimal subsidy rate and has an ambiguous e�ect on the
relative mass of lobbying �rms.
Proof. There is a direct negative e�ect on JR:

∂h(s; θ)

∂θ
=
JR
θ

ln(JR) < 0.

However, holding the (relative) mass of �rms in the lobby constant, an increase in θ leads

to a decline in average productivity of lobbying �rms, ϕ̃L =
(

θ
θ+1−σ

) 1
σ−1 ϕ∗L, and therefore

to a decline in average revenues of lobbying �rms. This leads to an increase of ε̃RE ,s for a

constant relative mass of lobbying �rms. Therefore, ∂z(JR;θ)
∂θ

< 0 if α > 1 and ∂z(JR;θ)
∂θ

> 0 if

α > 1. With ∂z(JR;θ)
∂ε̃RE,s

> 0 if and only if α < 1, it holds that ∂z(JR;θ)
∂JR

=
∂z(JR; θ)

∂ε̃RE ,s︸ ︷︷ ︸
>0

∂ε̃RE ,s
∂JR︸ ︷︷ ︸
<0

< 0.

Thus, the total e�ect on the subsidy is positive for α < 1:
ds

dθ
=
∂z(JR; θ)

∂θ︸ ︷︷ ︸
>0

+
∂z(JR; θ)

∂JR︸ ︷︷ ︸
<0

∂h(s; θ)

∂θ︸ ︷︷ ︸
<0

> 0.

By the same argument if α > 1 then ds
dθ
< 0. For α > 1, the total e�ect on the relative

mass of lobbying �rms is unambiguously negative:
dJR
dθ

=
∂h(s; θ)

∂θ︸ ︷︷ ︸
<0

+
∂h(s; θ)

∂s︸ ︷︷ ︸
>0

∂z(JR; θ)

∂θ︸ ︷︷ ︸
<0

< 0.

However, for α < 1 the positive indirect e�ect through the increase in the subsidy could
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dominate the negative direct e�ect of an increase in θ:
dJR
dθ

=
∂h(s; θ)

∂θ︸ ︷︷ ︸
<0

+
∂h(s; θ)

∂s︸ ︷︷ ︸
>0

∂z(JR; θ)

∂θ︸ ︷︷ ︸
>0

=?

A.16 Proof of Lemma 12

Lemma. If α < 1, increasing the elasticity of substitution σ decreases the optimal subsidy
rate and has an ambiguous e�ect on the relative mass of lobbying �rms..
Proof. The direct e�ect of an increase in σ on the relative mass of lobbying �rms is given
by:

∂h(s;σ)

∂σ
= JR

[
J
− 1
σ−1

R +
θ

σ − 1
ln(s)

sσ−1

sσ−1 − 1

]
> 0.

Therefore, the h(s) curve shifts upwards. Take the limits of the z(JR) curve:

lim
JR→1

z(JR) =
σ

σ − 1

lim
JR→0

z(JR) =
σ

σ − 1
+

1

σ

1− α
α

.

Thus, the z(JR) curve shifts to the left, ∂z(JR;σ)
∂σ

< 0. For α < 1, ∂z(JR;σ)
∂JR

< 0 , such that
∂z(JR;σ)
∂JR

∂h(s;σ)
∂σ

< 0 and therefore:

ds

dσ
=
∂z(JR;σ)

∂σ︸ ︷︷ ︸
<0

+
∂z(JR;σ)

∂JR

∂h(s;σ)

∂σ︸ ︷︷ ︸
<0

< 0.

With α < 1 an increase in σ has a negative e�ect on the equilibrium subsidy rate. For
α < 1, the total e�ect on the relative mass of lobbying �rms is ambiguous:

dJR
dσ

=
∂h(s;σ)

∂σ︸ ︷︷ ︸
>0

+
∂h(s;σ)

∂s︸ ︷︷ ︸
>0

∂z(JR;σ)

∂σ︸ ︷︷ ︸
<0

=?

For α > 1 we get ∂z(JR;σ)
∂JR

> 0 and

ds

dσ
=
∂z(JR;σ)

∂σ︸ ︷︷ ︸
<0

+
∂z(JR;σ)

∂JR︸ ︷︷ ︸
>0

∂h(s;σ)

∂σ︸ ︷︷ ︸
>0︸ ︷︷ ︸

>0

=?

For α > 1 the total e�ect on the relative mass of lobbying �rms is also ambiguous:
dJR
dσ

=
∂h(s;σ)

∂σ︸ ︷︷ ︸
>0

+
∂h(s;σ)

∂s︸ ︷︷ ︸
>0

∂z(JR;σ)

∂σ︸ ︷︷ ︸
<0

=?

B Alternative instrument: ad-valorem output subsidy

Alternatively to a subsidy on variable costs, one could consider an ad-valorem output
subsidy. After paying administrative �xed costs fs, a �rm becomes eligible for an ad-
valorem subsidy s > 1. At a market price of ps a �rms receives a producer price per unit
sold of s · ps. Therefore, a subsidized �rm maximizes πs = spsqs(ϕ)− qs(ϕ)

ϕ
− f − fs which

yields a market price of ps = σ
(σ−1)

1
sϕ
. Hence, the per-unit producer price is the same as

in the model without a subsidy: s · ps = σ
σ−1

1
ϕ
. Quantity sold, revenues and pro�ts of a
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�rm with productivity draw ϕ are given by:

qs(ϕ) = sσ
( σ
σ−1

1
ϕ

)−σ

P 1−σ
s

y, rs(ϕ) = sσ
( σ
σ−1

1
ϕ

)1−σ

P 1−σ
s

y, and πs(ϕ) = sσ
( σ
σ−1

1
ϕ

)1−σ

P 1−σ
s

y

σ
− f − fs.

Firm revenues can be split up into a �market� and a �government� component:

rs(ϕ) = spsqs(ϕ) = pqs(ϕ)︸ ︷︷ ︸
market revenue

+ (s− 1)pqs(ϕ)︸ ︷︷ ︸
subsidy payments

The subsidy payments per �rm can be rewritten as

(s− 1)psqs(ϕ) = (s− 1)

(
σ

σ − 1

1

sϕ

)
sσ

( σ
σ−1

1
ϕ

)−σ

P 1−σ
s

y

=
s− 1

s
sσ

( σ
(σ−1)

1
ϕ

)1−σ

P 1−σ
s

y

=
s− 1

s
rs(ϕ).

Low costs case The product market and eligibility cuto� is de�ned by πs(ϕ
∗
L,low) = 0 :

ϕ∗L,low =
σ

σ − 1

(
σ

y

1

P σ−1
s

f + fs
sσ

) 1
σ−1

.

The price index is given by

Ps,low = κ̃ (f + fs)
1
θ
θ+1−σ
σ−1 s−

1
θ
σθ−σ+1
σ−1 ,

where κ̃ =

(
Jθbθ

θ+1−σ

(
σ
σ−1

)−θ (σ
y

)−θ−1+σ
σ−1

)− 1
θ

. The cuto� can then be rewritten as

ϕ∗L,low = κ

(
f + fs
s

) 1
θ

,

where κ =
(
J θbθ

θ−σ+1
σ
y

) 1
θ
. Total subsidy payments are given by Slow = (s − 1)y. With

∂Slow
∂s

= y and ∂CS
∂s

= y 1
θ
σθ−σ+1
σ−1

1
s
, the FOC for an interior welfare maximum is given by

∂CS

∂s
− ∂Slow

∂s
=

1

θ

σθ − σ + 1

σ − 1

y

s
− y = 0.

The welfare maximizing subsidy is given by the markup minus the inverse of the Pareto
shape parameter:

s∗ = (
σ

σ − 1
− 1

θ
).

For large values of θ (less �rm heterogeneity), the subsidy increases, and, for θ → ∞,
the subsidy compensated exactly for the markup distortion. For �nite θ, the subsidy is
always below the markup. More �rm heterogeneity (low θ) is associated with a lower
optimal subsidy. For σ − 1 = θ, we get s∗ = 1. Thus, for ∞ > θ > σ − 1, the optimal
subsidy lies in the interval (1, σ

σ−1
).

The high costs case The eligibility cuto� is de�ned by πs(ϕ
∗
L) = π(ϕ∗L) :

ϕ∗L =

(
σ

σ − 1

)(
σ

P σ−1
s y

fs
(sσ − 1)

) 1
σ−1

.

The product market cuto� is de�ned by π(ϕ∗) = 0 :

ϕ∗ =

(
σ

σ − 1

)(
σ

P σ−1
s y

f

) 1
σ−1

.
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Hence, ϕ∗L > ϕ∗ if fs > f(sσ − 1). Further,

ϕ∗L = ϕ∗
(

fs
f(sσ − 1)

) 1
σ−1

.

The price index is given by

Ps,high = κ̃[f
σ−θ−1
σ−1 + (sσ−1 − 1)(sσ − 1)

θ+1−σ
σ−1 f

σ−θ−1
σ−1

s ]−
1
θ ,

where κ̃ =

(
Jθbθ

θ+1−σ

(
σ
σ−1

)−θ (σ
y

)−θ−1+σ
σ−1

)− 1
θ

. Using this expression, the cuto�s can be

rewritten to

ϕ∗L = κ[

(
fs

f(sσ − 1)

) θ
σ−1

f + (
sσ−1 − 1

sσ − 1
)fs]

1
θ ,

where κ =
(
J θbθ

θ−σ+1
σ
y

) 1
θ
. With ϕ∗L = ϕ∗

(
fs

f(sσ−1)

) 1
σ−1

we get

ϕ∗ = κ[f +

(
fs

f(sσ − 1)

)− θ
σ−1

(
sσ−1 − 1

sσ − 1
)fs]

1
θ ,

where κ =
(
J θbθ

θ−σ+1
σ
y

) 1
θ
. Total subsidy payments are given by

Shigh = J
s− 1

s

ˆ
ϕL

rs(ϕ)g(ϕ)dϕ (46)

=
s− 1

s
sσy

[
(sσ−1 − 1) +

(
fs

f (sσ − 1)

) θ−σ+1
σ−1

]−1

.

C A model with lobby �xed costs and eligibility �xed costs and

an imperfectly targetable subsidy rate

In model of the main paper, �xed costs to receive subsidies and �xed costs to lobby are
the same. A �rm cannot receive the subsidy without being in the lobby and therefore,
there is no free-rider problem. In the following, I relax this assumption. I show that
even if the subsidy is not perfectly targetable to lobbying �rms, under certain parameter
restrictions, only lobbying �rms receive the subsidy.

A free-rider problem would arise if a �rm could bene�t from the subsidy without being
in the lobby. For example, one could think of two distinct �xed costs. First, application
or eligibility �xed costs fE (e.g. paperwork or red-tape). Second, an additional �xed
costs, fL, to be politically active and to join a lobby that lobbies for an increase in the
subsidy rate. If the available subsidy rate is the same for a �rm that also pays the
additional lobby �xed costs, no �rm will �nd it pro�table to do so. In this case, the
free-rider problem prevents the lobby from being established. However, if the positive
spillovers from lobbying are su�ciently low, such that the subsidy rate for lobbying �rms
is larger than the subsidy rate for non-lobbying �rms, the free-rider problem disappears,
even if there are two distinct �xed costs for lobbying and for eligibility. In the following,
I will show that a model with two distinct �xed costs for eligibility and lobbying nests
my approach with a single �xed costs, even if �rm that are eligible but do not lobby
receive a fraction of the subsidy. If the subsidy is su�ciently targetable to individual
�rms, lobbying still generates a su�ciently high bene�t, such that there is a lobby cuto�.

In particular, suppose that lobbying for the subsidy does also lead to a bene�t for
non-lobbying �rms, such that lobbying �rm bene�t from the full subsidy rate s while
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non-lobbying �rm that pay only the eligibility �xed costs receive δs, where δ ∈ [1
s
, 1].

The parameter δ can be interpreted as targetability of the subsidy. If δ is high, lobbying
for the subsidy does not generate much additional bene�ts for a �rm. In this case, the
subsidy is not easily targetable to lobbying �rms and there are large spillovers to non-
lobbying �rms. Bearing the additional lobbying �xed costs is then only pro�table for a
small fraction of high productive �rms. In the extreme case where δ = 1, the lobby will
not be established, because lobbying does not generate additional bene�ts. For low values
of δ, however, targetability of the subsidy is high and being eligible without lobbying is
relatively unattractive. In the other limit case, where δ → 1

s
, all �rms that are eligible

also lobby, because being eligible without lobbying does not generate much bene�t.
In the following, I will derive conditions on δ, such that there will be some �rms that

lobby and others that receive the subsidy without lobbying. I will show that there exist
upper and lower bounds δ < δ < δ̄, such that for interior values of δ with 1

s
< δ < δ <

δ̄ < 1 there are three cuto�s: a lobby cuto�, a eligibility cuto� and a product market
cuto�. However, for su�ciently low values of δ, such that 1

s
≤ δ ≤ δ there are only two

cuto�s, a lobby and eligibility cuto� and a product market cuto�. Therefore, if 1
s
≤ δ ≤ δ

the model outlined here simpli�es to the main model of the paper.
Pro�ts of a �rm that does not receive subsidy payments are given by:

π(ϕ) =
( σ
σ−1

1
ϕ

)1−σ

P 1−σ
s

y

σ
− f.

Pro�ts of a �rm that receives a fraction of the subsidy but does not lobby are given by:

πδs(ϕ) =
( σ
σ−1

1
δsϕ

)1−σ

P 1−σ
s

y

σ
− f − fE.

Pro�ts of a �rm that receives the full subsidy rate and lobbies are given by:

πs(ϕ) =
( σ
σ−1

1
sϕ

)1−σ

P 1−σ
s

y

σ
− f − fE − fL.

The product market cuto� is de�ned by π(ϕ∗) = 0:

ϕ∗ = (
σ

σ − 1
)

(
fσ

y
P 1−σ
s,high

) 1
σ−1

.

The eligibility cuto� is de�ned by

πsδ(ϕ
∗
E) = π(ϕ∗E).

The lobby cuto� is de�ned by
πs(ϕ

∗
L) = πsδ(ϕ

∗
L).

If δ is su�ciently low or fE su�ciently high, there will only be a single lobby cuto�
de�ned by:

πs(ϕ
∗
L,old) = π(ϕ∗L,old).

However, for su�ciently high δ (su�ciently low fE), the eligibility cuto� is given by
πsδ(ϕ

∗
E) = π(ϕ∗E):

ϕ∗E = (
σ

σ − 1
)

(
fE

((δs)σ−1 − 1)

σ

y
P 1−σ
s,high

) 1
σ−1

.

Then, ϕ∗E > ϕ∗, if the following condition holds:

δ < δ̄ =
1

s

((
fE
f

)
+ 1

) 1
σ−1

.

Thus, if δ is su�ciently low, there exists a production cuto� and a eligibility cuto�. Note
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that by 1
s
< 1

s

((
fE
f

)
+ 1
) 1
σ−1

such a value of δ̄ always exists within the interval [1
s
, 1].

For δ = 1
s

((
fE
f

)
+ 1
) 1
σ−1

we get ϕ∗E = ϕ∗ and for δ > 1
s

((
fE
f

)
+ 1
) 1
σ−1

we get ϕ∗E < ϕ∗.

The lobby cuto� is given by πs(ϕ
∗
L) = πsδ(ϕ

∗
L):

ϕ∗L = (
σ

σ − 1
)

(
fL

sσ−1(1− δσ−1)

σ

y
P 1−σ
s,high

) 1
σ−1

.

Then, ϕ∗L > ϕ∗E if

δ > δ =

(
sσ−1fE + fL
sσ−1 (fL + fE)

) 1
σ−1

< 1.

Note that by
(

sσ−1fE+fL
sσ−1(fL+fE)

) 1
σ−1

< 1 such a value of δ always exists within the interval

[1
s
, 1]. Equivalently, we could write: fE < fL

(δs)σ−1−1
sσ−1(1−δσ−1)

. Thus, if δ > δ, the lobby cuto�

lies above the eligibility cuto�. Therefore, for δ ∈ (
(

sσ−1fE+fL
sσ−1(fL+fE)

) 1
σ−1

, 1
s

((
fE
f

)
+ 1
) 1
σ−1

),

there are three distinct cuto�s: a product market cuto�, an eligibility cuto� and a lobby
cuto�. Note that this interval is non-empty, if f < fL+fE

(sσ−1−1)
.

However, for δ = δ the eligibility cuto� and a lobby cuto� are the same and for δ < δ,
there is a single lobby and eligibility cuto� de�ned byπs(ϕ

∗
L,old) = π(ϕ∗L,old):

ϕ∗L,old = (
σ

σ − 1
)

(
fL + fE

(sσ−1 − 1)

σ

y
P 1−σ
s,high

) 1
σ−1

.

Denote fs = fL + fE, to see that ϕ∗L,old is identical to the lobby and eligibility cuto� in
the main paper. If δ is low, then the subsidy is very �rm-speci�c and highly targetable,
such that spillovers from lobbying are small. There does always exists a δ ∈ [1

s
, 1] below

which all �rms that receive the subsidy are also lobbying. In this case we get a single
eligibility and lobbying cuto�. Therefore, even in a model with two distinct �xed costs for
lobbying and eligibility, for any δ ∈[1

s
, δ] the model reduces to one with a single eligibility

and lobbying cuto�. Thus, the model with distinct eligibility and lobbying �xed costs
and imperfect targetability nests the model with a single eligibility and lobbying �xed
cost and perfect targetability.
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