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Abstract

Recent empirical evidence shows that the few firms that receive subsidies are large, and
that large firms 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 unified way.
I study the role of firm heterogeneity in productivity for within-industry lobby formation
when receiving subsidies and lobbying is costly. Due to firm heterogeneity, a within-industry
conflict between receiving and non-receiving firms arises. This conflict creates lobbying in-
centives for large firms and delivers novel results. Surprisingly, increasing the barriers to
lobby or lower firm heterogeneity amplifies this within-industry conflict 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 firms in a market.
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1 Introduction

The influence of special interest groups on politics has always been of great interest to
economists. Surprisingly, the public and scientific 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 firms of the represented industry (e.g. an import tariff for
the steel industry). However, this traditional way of thinking neglects potential within-
industry differences in lobbying incentives and benefits across firms. 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 firms
take a prominent role in shaping public policy by lobbying (Bombardini, 2008; Kerr et al.,
2011). However, in particular those large firms are the ones that benefit heavily from
government programs and subsidies. Given that the public-good character of subsidies
can be very limited, lobbying for subsidies can generate firm-specific benefits (Rodrik,
1986). Even if subsidies are targeted at a narrowly defined industry, not all firms 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).! A positive
relationship between participation in R&D subsidy programs and firm size has also been
documented for many countries.? 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 firms within a single industry, when firms can decide to influence public policy by
joining an interest group. I incorporate a production subsidy in a monopolistic competi-
tion framework where firms 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
firm’s variable production costs, is only granted to firms that bear the associated admin-
istrative fixed costs to become eligible.> This assumption allows me to make explicit use
of heterogeneity in firm productivity to endogenously determine firm participation in the
subsidy program. Because receiving firms benefit from the subsidy and sell at a lower

price, non-receiving firms suffer from tougher market conditions and a within-industry

!This pattern prevails even at the narrowly defined 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); Aschhoff (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 finds more than 200 unnecessary “red tape” burdens and highlights the importance of reducing paperwork
for farmers (DEFRA, 2011).



conflict arises. When the subsidy is endogenously determined in a lobbying game a la
Grossman and Helpman (1994), this conflict creates incentives for large firms 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 first stage where each firm decides
to join a special interest group. Besides determining eligibility, the administrative fixed
costs then also reflect a firm’s lobby entry costs. Only firms with productivity above
the lobby cutoff 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 fixed costs associated with lobbying and that within an industry only
few and large firms lobby (Kerr et al., 2011).

The optimal subsidy rate in the model depends on the trade-off between the markup
distortion from monopolistic competition and a novel distortion caused by the adminis-
trative fixed costs. If these costs are negligible, the ex-ante welfare maximizing subsidy
rate exactly compensates for the markup distortion in the economy. If the fixed 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 influenced by lobby contributions will introduce a subsidy
in equilibrium.

One popular justification for subsidies is to help small firms. The results of my
paper show that even under modest barriers to participate, the introduction of a subsidy
program harms particularly the smallest firms 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-
flict that drives lobbying. If the government values lobby contributions more than general
welfare, increasing firm heterogeneity leads to a decline in the subsidy rate. This result
qualifies findings in the literature that firm 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 find-
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 firm literature of international trade. The monopolistic
competition model of Melitz (2003) is a landmark in this literature. A key feature of
Melitz-type models is that with sufficiently high trade costs only very efficient firms decide

to export. Similarly, in my model, with sufficiently high administrative fixed costs only

“Melitz (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 firm heterogeneity.
Complementary, Bernard et al. (2012) review empirical evidence on firm heterogeneity in the context of interna-
tional trade.



the most efficient firms decide to receive subsidies and lobby.

Recent papers study the impact of public policies in heterogeneous firm models (e.g.
Chor, 2009; Demidova and Rodriguez-Clare, 2009; Pfliiger and Russek, 2011; Pfliiger and
Suedekum, 2013). In these papers, policy instruments still affect all firms in the market
in the same way. To the best of my knowledge, my paper is the first one that makes
explicit use of firm heterogeneity to endogenize the set of firms that benefit from a policy
instrument.

Due to data availability, there is still little empirical evidence on the firm-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 firms is low,
receiving firms in Western Germany are larger and were already more profitable before
receiving subsidies.’ These patterns confirm the theoretical predictions of my model.

Some authors also introduce lobbying in Melitz-type models. Abel-Koch (2010) and
Rebeyrol and Vauday (2008) analyze fixed costs of production or entry as policy instru-
ments. Chang and Willmann (2006) make use of the opposing interests of domestic and
exporting firms to model lobbying for an import tariff. In contrast to my approach, these
papers take the lobby itself or the mass of lobbying firms as exogenously given and firm
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 firms. In her
paper, firms can participate in lobbying for sector specific trade policies, which benefit all
domestic firms within the sector. In contrast, in my model firms participate in lobbying
to receive benefits at the expense of other firms within the sector. This within-industry
conflict leads to novel and complementary insights into lobby participation across firms.

A growing body of studies employ US firm-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 firm-level evidence on lobbying behavior of publicly traded US firms. While
only few firms are politically active, lobby participation and lobbying expenditures are
positively correlated with firm size. As a main result, Kerr et al. (2011) find evidence

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

Given the particular historical and economic situation in Germany, the results of Wagner (2010) differ for
Western and Eastern Germany. In his dataset, only 3.35% of the manufacturing firms 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 firms.

My modeling approach differs in several other dimensions from Bombardini (2008). In Bombardini (2008),
lobby entry of an additional firm raises the benefits of all members proportional to the entrant’s firm size. This
requires that each firm is of positive mass, such that individual contributions can change the political equilibrium.
If the joint benefits from lobby entry of an additional firm lie below the lobby entry costs, the firm is not allowed
to join the lobby. Bombardini (2008) uses specific factor model with a finite set of goods. Heterogeneity in firm
size is due to different endowments of the specific factor. Therefore, firm-level differences in productivity are
absent.



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 firms, I introduce a production subsidy and lobbying in the
model. In Section 3 and Section 4, [ work through the two emerging cases with low and
high administrative fixed costs. For both cases, I first 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 first lay out a baseline model with heterogeneous firms. Subsequently,

I introduce a production subsidy and lobbying in the model.

2.1 Baseline model

Preferences There are two sectors in the economy: a differentiated 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 fixed to one.
To simplify notation, the mass of labor in the economy is also normalized to one, such
that total labor income is fixed to unity as well.” The quasilinear utility function of the

representative consumer is given by

U(X,Q) =yh(Q) + X,
where y > 0. By utility maximization, y is the constant aggregate expenditure on all
available differentiated varieties, y = P(@. The CES composite good () consists of a

continuum of available varieties w € €:

o—1 _o
Q = [/ q(u}) o dw]0717
we

where o0 > 1 denotes the elasticity of substitution between varieties, and ¢(w) is the
consumed quantity of variety w. The sum of aggregate profits and labor income defines
total income Y = I1+ 1, which is spend on the differentiated goods and the outside good,
such that Y = y + X. Utility maximization yields the standard CES-demand for variety

w:
g(w) = Ap(w)™?, A=yP"} (1)

where p(w) denotes the price of variety w, and P is the dual price index defined by
P=(]  pl) . 2
we

Technology and firm behavior Firms use labor as input to produce their unique
variety in a market with monopolistic competition. A firm draws its productivity ¢ (i.e.

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

"I implicitly assume that aggregate labor demand in the differentiated goods sector is less than one, such
that the differentiated goods are produced in equilibrium. All results hold if the mass of labor in the economy is
greater than one.



shape parameter § > o and scale parameter b > 0.8 The cumulative distribution function
is given by G(¢) = 1 — (%)9 such that the probability density function is g(¢) = ;glfl
for ¢ > b.° Low values of 0 correspond to “fat tails” of the productivity distribution
and therefore to greater firm heterogeneity. Following Chaney (2008), the set of possible
entrants, J, is a fixed measure. Only a subset of those firms will be active in equilibrium.
The economy is in a steady state, such that firm entry equals firm exit. After a firm knows

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

The sum of these fixed costs and variable costs [Y*"(¢) = % are a firm’s total costs (i.e.
total labor requirement):
q(p
o) = 22 4 .
¥
Each firm chooses the price of it variety to maximize profits, 7 = p(p)q(p) — L2 — f.

©
With CES demand (equation (1)), profit maximization leads to the standard constant

markup pricing rule in the Dixit and Stiglitz (1977) framework:
o 1

Equilibrium revenues of a firm are

() = Ablel =4 (7 1)01 o

g

¢) = "2 such that equilibrium profits

vm‘(

Variable profits are proportional to revenues,
of a firm are ,
r(y) o (c—1)""
Rlp) =" = =By —f, B="—T—A 3)
The productivity level of the marginal firm that makes zero profits is implicitly defined
by m(¢5.e.) = 0. Using equation (3), the resulting product market cutoff is given by

v = (£) ()

Therefore, the mass of active firms is J4 = J(1 — G(},..))- 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 cutoff can be rewritten as functions

of the model parameters:

Pbase - /%fé -1 (5)
and

1
% _ 1
Prase — I{f(;?
1 1

0 0 - _ o—1 .. P . .
where k = (J;2-2)" and & = k(%) (2 . The price index is increasing in 6, but
—o+ly o—1 y ’

the product market cutoff is decreasing in 6. Less dispersion in firm heterogeneity and

therefore relatively less high productive firms makes the composite good more expensive

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

8Note that for aggregate sales (quantity) to be well defined, it must hold that 6 > o.
9Given its productivity draw, each firm produces a single variety. However, several firms can have identical
productivity draws.



firm at the new cutoff has a lower productivity level. Aggregate profits in the economy

are only a function of the parameters o, # and y:
oc—1ly
Il = dw = =,
[ o= "=
wel
Due to quasilinear preferences, welfare is given by W = Y+C'S, where C'S = u(Q)—PQ =

yIn(%) — y denotes consumer surplus. Using the expression for aggregate profits and

consumer surplus, welfare in the baseline model can be rewritten as
g — 1 y 160—0+1

Wbase = o 0 + 1 + yln(y) - yln@fg o1 ) - yJ (6)
=~ labor income

age. profits 1 consumer surplus C'S

2.2 Introducing a production subsidy

The model presented so far is a simple autarky version of the Melitz (2003) and
Chaney (2008) heterogeneous firms framework. I will now extend this baseline model by
introducing a production subsidy, which firms can only receive after paying additional
administrative fixed costs, f;. Ex-ante no firm is excluded from the subsidy or directly
picked by the government. However, depending on the level of these additional fixed
costs, ex-post not all firms will necessarily receive subsidy payments.

I assume that the administrative fixed costs fs contain two parts. On the one hand,
for a given subsidy rate, they are bureaucratic fized 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 firms, filling in paperwork and applying for
government grants and subsidies can be very costly.!® 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
fixed costs. On the other hand, when the subsidy is endogenously determined, the ad-
ministrative fixed costs f, are considered to be political fixed 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 first empirical evidence for lobby fixed costs.

Of course, lobbying and applying for subsidies are two different — although not mu-
tually exclusive — firm activities. The assumption that there is a single fixed cost for
both activities may seem strong. Taking this assumption literately, one should think of
the fixed costs as allowing firms to apply for subsidies that are only granted to lobby-
ing firms. A prominent and controversially discussed examples for government payments
that allow for such discrimination across firms are Congressional Earmarks in the US.
However, there are many examples where lobbying produces spillovers to non-lobbying
firms. In Appendix C, I therefore relax the assumption that only lobbying firms can re-

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

Y0For instance, the report by the UK “Farming Regulation Task Force” finds more than 200 unnecessary “red
tape” burdens and highlights the importance of reducing paperwork for UK farmers (DEFRA, 2011).



lobbying and becoming eligible for subsidy payments. Even if the subsidy is not perfectly
targetable to lobbying firms, I derive parameter conditions such that only lobbying firms
receive subsidies. Therefore, I consider this is a robust assumption that simplifies a much
more complex model.

I assume that the production subsidy s > 1 reduces a firm’s variable costs by a factor
of %.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 firms’ 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 “specific” subsidies, not all firm-specific
subsidies are ruled out. In particular, if a specific subsidy involves research activities, it
is even considered to be “non-actionable” subsidy that cannot be challenged in front of
the WTO.'2 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 identified 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 firm takes
into account when maximizing its profits are

197 (1) = 45() 7)

s$
Let f, denote the administrative costs that have to be payed by each firm to receive the

subsidy. Total costs of a subsidized firm are

o) =2 g g,

such that firm profits are 7, = ps(go)qs(gp)—%f)—f—fs.l?’ As will be shown in detail below,
the combination of firm heterogeneity and additional administrative fixed costs leads to
self-selection of firms into subsidized production, depending on firm productivity (i.e.
only large and more efficient firms receive payments). The key mechanism is that subsidy
payments per firm (not the subsidy rate!) increase with firm productivity and therefore
with firm size, while the fixed costs to receive payments are the same for all firms.!* As
a consequence, there exists an eligibility cutoff with respect to firm productivity below

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

1Tn Appendix B, I consider an ad-valorem output subsidy as an alternative policy instrument. Because subsidy
payments per firm still increase in firm sales and firm productivity, the selection mechanism that determines
eligibility in my model still works. In general, more productive firms will select into subsidized production, if
firm profits are supermodular in firm productivity and the subsidy rate.

2Within 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.

'3Here, I take the subsidy rate as exogenously given. When the subsidy is endogenously determined (Section
2.3), there are additional lobbying contributions that firms have to pay.

MWith a variable costs subsidy, equilibrium subsidy payments per unit of output even decrease with firm size.

7



varieties given by 2°) the price index is defined by

1

1—0o

P, = / p(w) ™ 7dw + /ps(w)l_"dw . (8)
€-0s wes

Given that a firm pays the fixed costs to receive subsidies, it will maximize its profits by

setting the market price of its variety to
o 1

ps(p) = — 5

Equilibrium revenues and profits of a subsidized firm are then respectively,

ro(p) = Aq [ps(@)] 77 = Ay (U ; 1)0_1 (ps)” ", Ay =yP7!

and

() = ri(p) f—fs=Bs(ps)" ' —f—f, By=-——"—A,

o o’
Aggregate revenues and aggregate profits can be split up into revenues and profits of

Eligible firms and Non-Eligible firms: y = Rg + Ryg and Il = 07—1% = Ilg + IInE.

Define average productivity of eligible firms as
_1

1 /OO 1 o—1
—— 07 g(p)dyp ,
—cten) J,, & W ]

oL =

L

where ¢} denotes the productivity cutoff above which all firms receive subsidies. Then,
Jr = J(1 — G(g})) denotes the mass of firms that receives subsidies and aggregate

revenues of all eligible firms can be written as

RE == JL’T’S(@L). (9)
Similarly, aggregate profits of eligible firms are
Rg

g = Joms(pr) = — = Ju(f + fo).
Using the Pareto distribution, the relative mass of active firms that receive subsidy pay-

ments, Jgp = j—i, depends only on the Pareto shape parameter and the ratio of the cutoffs:

o\
YL
Subsidy payments per firm are the difference between the true variable costs for output

¢s(¢) and the subsidized variable costs, equation (7):

s—1 QS(QD) o—1
Al"" (o) = —— =(s—1 s(p).
(W)= ——— =D )
Aggregating over all receiving firms gives the government’s total subsidy payments:
—1
S=(s-1)2""Rp.

For simplicity, I assume that the subsidy is financed 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
W, =I+(1-5)+ (yln(%) —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



also affected by the subsidy, because the price index changes. However, because aggregate

profits remain constant, the subsidy only shifts profits among firms 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 firms (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 firm heterogeneity to determine the size and composition
of the lobby endogenously. T extent the standard two stage “Protection for Sale” lobbying
game by an additional first stage where each firm decides to join a special interest group
that lobbies for a subsidy. Additionally to determining the set of eligible firms, the fixed
costs fs are now also considered to be political fixed costs that allow firms to join a lobby
and to benefit from its lobbying achievements.!® Therefore, in the lobbying game the
eligibility cutoff is also the lobby cutoff. Because all firm with productivity above this
cutoff 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 firms has
to induce a lobby contribution schedule that is consistent with the equilibrium subsidy
rate.!®

The driving force behind lobbying is a distributional conflict between receiving and
non-receiving firms. By lobbying for an increase in the subsidy rate, receiving firms can
benefit at the expense of non-receiving firms by selling at lower price and increasing their
profits. This leads to a drop in the price index such that non-receiving firms lose profits.
If the administrative fixed costs are low, all firms receive subsidy payments and this
within-industry conflict is absent. Therefore, receiving firms have no incentive to offer
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 fixed costs are high
and only a subset of active firms receives payments, the arising within-industry conflict
gives firms an incentive to influence 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 first stage, each firm 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 offers

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

6 Non-receiving firms would benefit from a decline in the subsidy rate. However, due to the lobby fixed costs
the interests of small firms are not recognized by the government.



Firm

produce;

produce; enter lobby not produce;

not enter lobby not enter lobby

[ ]

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 firms set the profit 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 =aW(s)+ C(s),

where C'(s) is the contribution schedule offered by the lobby and « 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, firms already joined the lobby and the lobby
determined its contribution schedule. Therefore, the government takes the number of
lobbying firms and the contribution schedule as given. Similarly, when the lobby deter-
mines its contribution schedule, it maximize the profits of its current members, taking
the number of lobby members as given. Anticipating the optimal behavior of the lobby
and the government, only firms with productivity above the product market cutoff, ¢*,
decide to be active producers and only firms with productivity above the lobby cutoff,
©%, will decide to join the lobby.'

The joint contribution schedule offered by the lobby, C(s), has to be financed by
individual member contributions c¢(y, s) such that C(s) = f% c(p,8)dG(p). T assume
that these individual contribution are such that each lobby member still gains from joining
the lobby:

Assumption 1. If ¢ > ¢} then ¢(p,s) < (@) — 7(p).

With this assumption, it can never be the case that a firm with net-benefits from

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

1"Note that for low levels of f, there is only a single cutoff.
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of additional individual contributions. In other words, even with additional individual
lobby contributions, the functional form of the productivity cutoffs is the same as with
an exogenous subsidy rate.!® Note that I do not impose any further restrictions on how

the lobby collects the individual contributions from its member firms.

2.3.2 Equilibrium in the general case

Before analyzing different 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 modified version of the second lemma in Bernheim and Whinston
(1986) can be stated:

Proposition 1. A set {C° s° ¢° ©9} is a subgame-perfect Nash equilibrium of the lob-
bying game if and only if:

1. only firms with ¢ > ¢° produce and only firms with ¢ > ¢ enter the lobby,

2. C° >0 is feasible for the lobby,

3. 5% € argmaxsep g G = {aW(s) + C°(s)},

4 {aW(s?) + C2(s°) } + {ll(s”) — C°(s°)} = {aW(s) + C°(s)} + {Ila(s) — C°(s)}

Vs €1, 8],
5. ds* €[1, 3], such that s* € argmax,cp s {aW + C°(s)} and C°(s*) = 0.

Condition 1 is directly related to the additional first stage of the lobbying game,
where heterogeneous firms select into producing and lobbying. Condition 2 states that
the offered contribution schedule is non-negative and fulfills 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 refinement 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 [Ilg — By, 0],
where g are aggregate profits of the lobby members and By, denotes the additional ag-

gregate surplus of all lobbying firms, 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:*

18To get an intuition for this assumption, consider the marginal firm that joins the lobby. This firm makes
zero additional profits from subsidized production, and any additional contribution would force the firm 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 satisfies
s° = arg rn[ax] {aW (s) +11g(s)} .
sell,s
Proof. See Appendix A.1. m

Thus, with truthful contributions, the government behaves as if it maximizes a
weighted sum of general welfare and joint lobby profits. 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(s°) = a[W(s*) —W(s°)]. With truthful contributions (Assumption 2), the equi-
librium lobby surplus is By = Ilg(s°) — a[W(s*) — W (s°)]. With welfare defined by
W =11+1- S5+ CS, where aggregate profits, I, are constant, the first-order condition

of the government maximization problem is given by

oG (86’5 85) Ollg
= +

Os ds  Os ds 0- (10)

Note, when solving equation (10) the government takes the mass of active firms 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 fixed costs case and the high fixed costs case. In both cases,
I will first state the equilibrium expressions for a given subsidy rate, before deriving the
optimal subsidy rate for a government that maximized ez-ante general welfare and that
takes firm entry and exit into account. Subsequently, T derive the equilibrium of the
lobbying game, where the government takes the mass of firms as given, when setting the

subsidy rate.

3 The low administrative fixed costs case

If the administrative fixed costs are sufficiently low, all active firms find it profitable

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

3.1 Cutoff, price index and aggregate variables
For a given subsidy rate s, if the administrative fixed costs are sufficiently low, all
active firms will be subsidized, such that Q = Q°.2° There is only one cutoff, the eligibility

and product market cutoff*', defined by m,(¢7 1,,,) = 0:

1

o—1
dram = ()7 (1)
Using this expression of the cutoff, the price index in the low costs case can be rewritten

in terms of the model parameters:

10—0+1 1

Ps,low =K (f + fs>9 o=l 5 ) (12)

20The precise parameter condition that separates the low costs case from the high costs case is derived in
Section 4.1.
21Tn the lobbying game, I will call this cutoff also the lobby cutoff.
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1

where & = x™1(2%) (%) “~' Note that the elasticity of the price index with respect to

the subsidy rate is given by ep, —1, such that there is a perfect “pass-through” of

Jow

the subsidy on the price index. The cutoff ¢} ,,,, can also be rewritten in terms of model

parameters:

S

sz,low =R [f + fs] ) (]‘3)

1
where Kk = (J%%) ’ In contrast to the administrative fixed costs, the subsidy rate
does not appear in equation (13). For rising administrative fixed costs, the cutoff increases
such that less firms are subsidized and active. Therefore, if f; — 0, the mass of active
firms 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 cutoff 7 ., and

1. the price index lies below the baseline value, Ps 0w < Phase;

2. Q110w lies above the baseline value, ©7 15, > Phased

8. P 10w 18 tnvariant to a change in the subsidy rate, but a rise in fs, in f, in o or in

Jirm heterogeneity leads to an increase of 7 ., and to a decline of Ja = Jr.

Proof. See Appendix A.2. n

The first statement of Lemma 1 follows directly from the comparison of equation (5)
and equation (12). It shows that, despite the additional administrative fixed costs, the
introduction of the subsidy has a positive effect 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 fixed costs.

To give an intuition for statement 3 of Lemma 1, in Figure 2 firms’ profits are plotted as
a function of firm productivity. The subsidy increases variable profits, such that bearing
the relatively low administrative fixed cost is profitable for all active firms. Consequently,
for all productivity levels associated with positive profits, the 7 -line lies above the m-line.
Thus, there is only a single productivity cutoff, 7 ;,,, at which the marginal (subsidized)
firm makes zero profits.??2 A lower subsidy rate or higher fixed costs have a direct effect
as well as counteracting indirect effect on profits. The price index increases (indirect
effect), such that the m-line (ceteris paribus) rotates upwards. However, firm profits also
decrease directly through higher fixed costs (shifts 7s-line downwards) or through a lower
subsidy rate (rotates mg-line downwards). The net effect on the cutoff is exactly zero for
a decreasing subsidy rate, while the net effect of increasing fixed costs is positive.

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

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

*2Note that the intersection of the dashed-brown line and the x-axis is not the baseline cutoff, which would lie
to the left of 7 ;,, (Lemma 1, statement 2). The decline of the price index, induced by the introduction of the
subsidy, leads to a downward rotation of the n-line.
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Figure 2: Firm profits in the low costs case

Siow = (s — 1)"7_1y < 1. Therefore, the highest subsidy rate that the government is able
to finance i S, = 1 + ﬁ% and the derivative of 5j,, with respect to s is a constant:

GSlow o—1
= . 14
B pa (14)
Using the expression for the price index (equation (12)), the marginal gain in consumer

surplus is convex and decreasing in s:

ICSiow Yy
ds 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 = W, and it chooses to the ex-ante
optimal subsidy rate before firms enter the market and claim eligibility (i.e. taking firm
entry behavior into account). Combining the derivatives of total subsidy payments and
of consumer surplus (equation (14) and equation (15)), the first-order condition for an

interior welfare optimum is

aVVlow_aC’Slow_aSlow_Q_U_l -0
ds  Os ds s s I

The unique interior solution is given by s* = -%=, such that the optimal subsidy exactly

compensates for the markup distortion. Total subsidy payments evaluated at the interior
optimum are S;,, = £.%* Note that the interior welfare optimum is identical to the global
welfare optimum in a model without any administrative fixed 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 difference between the interior welfare optimum

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

* Pbase )
Wiow = Whase = yln(ﬁ) - (16)

Z3With labor income normalized to unity, this solution is always feasible if & > y.
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6 o—1

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

subsidy payments) is constant, the first term (difference in consumer surplus) is decreas-

where Ps*,low = PbaseaT_l (1 + f_;

ing in fs. Therefore, if the administrative fixed costs are sufficiently 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

n(—2-)—1
by s* = =Z. For administrative fized costs above f, = f (exp {%} — 1), the

0 o—1
global (ez-ante) welfare optimum is given by s* = 1.

Proof. See Appendix A.3. O]

Lemma 2 is driven by the trade-off between the markup distortion and a novel distor-
tion associated with the administrative fixed costs. To get rid of the markup distortion,
the government would like to introduce a subsidy. However, the administrative fixed
costs associated with this subsidy cause an additional distortion in the economy. If the
negative welfare impact of the administrative fixed costs distortion is too large, a welfare
maximizing government should not introduce a subsidy. For low values of f;, the positive
impact of the administrative fixed costs on the price index is modest and the difference
between baseline and low costs price index is quite large. Therefore, the resulting increase
in consumer surplus is large enough to compensate for the financing of the subsidy (i.e.
equation (16) is positive). However, if f; 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 f, affects 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. m

For the special case where the administrative fixed costs converge to zero, the low costs
case nests the “traditional” inter-industry view on production subsidies. Accordingly,
all firms in the market receive the subsidy without a cost and a markup-compensating
subsidy rate is optimal. Consequently, without administrative fixed costs, introducing a
subsidy would not have an effect on the cutoff and on firms’ profits. Consumer surplus,
however, would substantially increase because all varieties are sold at marginal costs.
However, even for positive but modest levels of administrative fixed costs, the induced
anti-variety effect 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 = aW, + 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 firms as given).

Equilibrium in the low costs case Given that the lobby cutoff (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 profits, ag—sE = %—1;[ = 0, the first-order condition of the lobbying
game, equation (10), leads to the interior solution s = —=. Because the government im-
plements the subsidy rate that maximizes ez-ante general welfare, s* = s® = %=, 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 firms with ¢ > 9, = & [f + fs]% produce and enter the lobby,

2. lobby contributions are CT(s°) =0,

3. the government implements the interior (welfare) optimum s° = s* = -%.

o—1
Given that all active firms join the lobby, the relative mass of lobbying firms Jp = %
is one. In Figure 3, which shows the equilibrium of the low cost case graphically, Jg

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

o _
o—17

(s = =%7,Jr = 1). In the low costs case, an increase in the subsidy rate is not particularly

function z(Jg) = such that the unique equilibrium is given by the intersection

beneficial for some active firms at the expense of others, such that there is no within-
industry conflict across firms. Without this conflict, lobbying incentives are limited and

the government implements the interior ez-ante welfare maximizing subsidy rate.
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4 The high administrative fixed costs case

If the administrative fixed costs are sufficiently high, only a subset of active firms

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

4.1 Cutoffs, price index and aggregate variables
For a given subsidy rate s, the marginal firm that enters the product market makes
zero profits, m(¢*) = 0. For sufficiently high administrative fixed costs this marginal firm

will not receive subsidies. The corresponding product market cutoff is

(1)

For the marginal firm that decides to receive subsidies, profits from subsidized production
equal profits from non-subsidized production: m,(¢}) = 7(¢}). The eligibility cutoff?! is

therefore .

o= (m) "

The ratio of the cutoffs depends only on the fixed costs, the subsidy rate and the elasticity
1
LP*L pr—

of substitution, - <ﬁ>ﬁ . The relative mass of lobbying firms is therefore

Ja 80_171)
administrative fixed costs are sufficiently high:%

fo> f(s77=1).
Using the cutoffs (equation (17) and (18)), the price index in the high costs case can be

Jp =2 = <f(f—>_ﬁ There are active firms that do not receive subsidies if the

rewritten as a function of the model parameters:

- g—0—1 o—1 Ll %ﬁ;l _1
Ps,}Ligh = K[f o1+ (S - 1) 07 fS ] 7, (19)
1
where K = n‘l(ﬁ) % “'. For fs — o0, 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 firms subsidized, the “pass-
< 1).26 Using

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

through” of the subsidy on the price index is now incomplete (i.e. ‘EP

s,high

(18), the cutoffs can also be expressed in terms of model parameters:
6

* fs St 1
= s | ————— 20
o =ulf (st ) P (20)
and
* fs % 1
¢r, = Klf (W) + fs]°, (21)
where Kk = (J%%) ’. The following lemma summarizes the results for the high costs

case with a given subsidy rate s.

241n the lobbying game, this will be the lobby cutoff.

25This condition implies reasonable levels of administrative fixed costs. For instance, if s = 1.05 and ¢ = 2,
administrative fixed costs have to be at least 5% of production fixed costs.

26See Appendix A.5 for an explicit expression of ep_

s,high"
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Lemma 4. In the high costs case with a given subsidy rate s, there is both a product
market cutoff ©* and a eligibility cutoff ¢} and

1. the price index lies below the baseline value Ps pigh < Phase;

2. ¢* lies above the baseline value ©* > @y, . ;

3. a rise in s or f, or a decline in fs increases ¢* and Jy, but decreases ¢} and Ja;

4. a rise in firm heterogeneity increases both ¢* and ¢j .

Proof. See Appendix A.8. O

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 cutoffs depend not only on the fixed costs but also on the
subsidy rate. While an increase in the subsidy leads to more eligible firms, it reduces the
total mass of active firms. Because the least efficient firms exit, there are less varieties
available.

To get an intuition for statement 3 of Lemma 4, in Figure 4 firms’ profits are plotted
as a function of firm productivity. Bearing the relatively high administrative fixed costs
is not profitable for all active firms such that some relatively less efficient firms produce
without the subsidy (w-line). The product market cutoff lies at the intersection of the
m-line and the x-axis, while the eligibility cutoff lies at the intersection of the m-line
and the m,-line. An increase in the subsidy rate rotates the m,-line upwards, because the
positive direct effect on firms’ profits is stronger than the negative indirect effect from
the decreasing price index. The 7-line rotates downwards, because non-eligible firms’
profits are only negatively affected through the decreasing price index. As a result, the
product market cutoff increases, and the eligibility cutoff decreases. An increase in the
administrative fixed costs has the opposite effect. It shifts the m,-line downwards and
makes subsidized production for the marginal firm at the eligibility cutoff unprofitable
(eligibility cutoff increases). Because of the associated increase in the price index, the
w-line rotates upwards and more firms find it profitable to be active (product market
cutoff declines).

Even though both cutoffs increase in firm heterogeneity (statement 4 of Lemma 4),

the mass of firms that receive subsidies may increases:

Lemma 5. A rise in firm heterogeneity decreases Ja and increases Jg. If the subsidy
rate 1s sufficiently high, there is a hump-shaped relationship between firm heterogeneity
and J,.

Proof. See Appendix A.9 O]

There are two counteracting effects that determine the impact of an increase in firm
heterogeneity on the mass of firms. First, more dispersion in firm productivity implies
more high productive firms (i.e. fatter tail of the Pareto distribution) in the economy.

Therefore, conditional on the relevant cutoff, the mass of firms to the right of this cutoff
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Figure 5: Mass of firms that receive subsidy and firm heterogeneity

increases. Second, because of the associated decline in the price index, the relevant cutoff
increases and there is a negative effect on the mass of firms. For the total mass of active
firms J4, the second effect always dominates. However, for the mass of firms that receive
subsidies Jp, the first effect can dominate the second one. In particular, if the subsidy
is sufficiently high, starting from a low value a rise in firm heterogeneity increases J; .2
For high values of firm dispersion, however, more heterogeneity leads to a decline of J.
Figure 5 shows this result graphically.

To compare the high costs case with the low costs case, Figure 6 shows the cutoffs as a
function of the administrative fixed costs. For low levels of f, the eligibility and product
market cutoff, ¢7 ;,,, starts at the baseline value, ¢}, ., and is increasing in fs. For high
fixed costs, f, > f(s°7! — 1), there are two cutoffs. The product market cutoff, ¢*, is
decreasing in fs and converges to the baseline cutoff for f;, — co. However, the eligibility
cutoff, %, is increasing in f,. For f, — f(s”~! —1), the two cutoffs of the high costs case

converge to the single cutoff 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. 1If s lies below this threshold, the mass of
firms that receive subsidies is always increasing in firm heterogeneity, % < 0.
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Figure 6: Cutoffs and administrative fixed costs

causes an within-industry conflict between receiving and non-receiving firms. Figure 6
demonstrates the extensive margin component of this conflict: lower administrative fixed
costs (or a higher subsidy rate) reduce the mass of active firms (i.e. ¢* increases) and
increase the mass of receiving firms (i.e. ¢} declines).

The subsidy relocates profits from less efficient firms to more efficient firms, because
the latter are able to pay the administrative fixed costs. Thus, receiving firms do not just
gain from the subsidy, they also benefit at the expense of non-receiving firms. Through
the associated drop in the price index, an increase in the subsidy rate results in a negative
externality for other firms, especially for non-receiving competitors.

In the high-costs case, total subsidy payments are Sp;g, = (s — 1)"7—1RE.28 Given the
budget constraint of the government, the upper bound on the subsidy rate is implicitly
defined by 5pign = 1+ ﬁ;—E Thus, any subsidy rate that can be financed in the low costs
case could also be financed in the high costs case. Intuitively, high fixed costs allow to
highly subsidize a small mass of receiving firms. Because aggregate revenues of receiving

firms are now a function of the subsidy rate, the derivative of Sy;,, with respect to s is

8Shigh_0_1 U—laRE
S = Rp+(s—D———= (22)

The second term of this expression contains two additional channels that affect Spigp.

First, at the intensive margin, already receiving firms increase their revenues. Second,
at the extensive margin, there are some firms that start subsidized production (7 de-
creases). In contrast to the low costs case, total subsidy payments depend on the ad-
ministrative fixed costs, on the production fixed costs and on firm heterogeneity (i.e. the

Pareto shape parameter 6):

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

fixed costs, 9nigh ), However, total subsidy payments increase in the production fized

Ofs
costs, %}gh > 0 and in firm heterogeneity (i.e. lower 6) _856’)39"/ <0.
Proof. See Appendix A.6. 0

28 Explicit expressions for Rg, %, IIg and llxyg are given in Appendix A.5.
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Higher administrative fixed costs lead to less firms that receive the subsidies, but
the receiving firms are on average more productive. Facing a higher price index, these
firms increase their sales and the subsidy payments per firm also increase. However, the

negative effect on the extensive margin (less firms subsidized) is stronger, such that total

OShigh
Ofs

total subsidy payments, 85;;”% > (0. Due to the associated rise in the price index, there

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

subsidy payments decrease, < 0. In contrast, higher production fixed costs increase

in the Pareto shape parameter leads to less firm heterogeneity (i.e. thinner tails of the
Pareto distribution). Aggregate revenues of receiving firms decrease and total subsidy
payments also decline, 835% < 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

OCShign _ R

23
0s s (23)
Note that Rg 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 firms enter the market and claim eligibility (i.e. taking firm
entry behavior into account). Using the derivatives of consumer surplus and of total sub-
sidy payments (equation (23) and equation (22)), the first-order condition for an interior

welfare optimum is
8Whigh 8CShigh 8Shigh RE o—1 o—1 8RE
_ _ - £ —(s—1 — =0. 24
s 0s ds S o ftp = (s ) o 0s 0 (24)

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

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

the marginal effect on receiving firms’ aggregate revenues %. To analyze the proper-

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

elasticity of Rp with respect to s, €g, s = aiER—SE > 0 .22 The interior optimum is then
implicitly defined by
g _ + €
gt = oL fEe (25)
1 + 6RE7S

Note that the right hand side of this equation is also a function of s. Thus, an interior
solution would be a fixed 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 = -5, can be obtained only if €z, = 0. Second, it is never

optimal to set the subsidy above the markup compensating level, because €, s > 0. In

2 . . . . . .
“Note that ¢r,,s can be decomposed into an intensive margin and an extensive margin:

Rg Re f
€Rns=(c—1)[1——)4+0O—-0+1)—"=.
Rge = ) ( Y ) ( )JRZJ Js

intensive margin 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 = -%;. 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 < -
exists. As the following Lemma shows, because €g,, , is strictly increasing and unbounded

in 6, there does not exist an interior solution.3°

Lemma 6. In the high costs case, for any 0 > o there does not exist an interior solution
to the government’s first-order condition, and (ex-ante) welfare is maximized at s* = 1.
Proof. See Appendix A.10. O

Lemma 6 is quite different 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 fixed 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 firms increase in the
subsidy rate, which increases the marginal loss in subsidy payments.

The welfare impact of an increase in the administrative fixed costs also differs from
the low costs case. The following corollary can be stated:

Corollary 4. In the high costs case, if 0 s sufficiently high, welfare is increasing in the
administrative fized costs, % > 0.

Proof. See Appendix A.7. O]

In comparison to the low costs case, an increase in the administrative fixed costs affects
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 effect on
the extensive margin, because the product market cutoff decreases and more varieties are
available. This positive variety effect will be more pronounced, the thinner the tails of
the Pareto distribution (i.e. high €). Thus, in contrast to the low costs case, welfare in
the high costs case is not necessarily decreasing in the administrative fixed costs.

The impact of an increase in the administrative fixed costs on receiving firms’ in-
dividual profits differs with firm size and productivity. While all receiving firms suffer
directly from increasing fixed costs, the largest and most efficient firms benefit indirectly
from the associated increase in the price index. For these firms, the increase in variable

31

profits overcompensates the loss from additional fixed costs.”’ Therefore, an interest-

30From equation (25), it is apparent that an interior solution requires that for any value of s, €Ry,s is sufficiently
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 €gry,s is strictly increasing in 6, the elasticity can be so large that equation
(25) does not hold at any interior point. Note that 6 > o is necessary for aggregate quantity to be well-defined.
31Variable profits are increasing in the price index, which is monotonically increasing in fs. Therefore, there
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ing policy implication emerges: large receiving firms have an interest in increasing the
administrative fixed costs, such that less efficient firms 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 fixed costs induce only some
active firms to claim eligibility for the subsidy, any subsidy reduces welfare. Therefore,
an ez-ante welfare maximizing government should completely neglect the initial markup
distortion. However, an increase of the subsidy is associated with a within-industry
conflict between receiving and non-receiving firms. While general welfare is reduced by
the introduction and an increase of a subsidy, large firms 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 influenced by lobbying and sets the optimal subsidy

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

4.3.1 Equilibrium in the high costs case

Taking the mass of lobbying and active firms as given, the government chooses a
subsidy rate that solves equation (10). Define €g, s as the elasticity of aggregate lobby
revenues with respect to the subsidy rate, holding the mass of lobbying and active firms
fixed. The following Lemma describes the optimal behavior of the government:

2+ (1425 L )érg s

Lemma 7. In the high costs, the government implements s° = <= 1+§;E in the
E»S

lobbying game.

Proof. See Appendix A.11. O]

The optimal choice of the subsidy rate depends crucially on the elasticity €z, . In

_ Rp
=)

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

Appendix A.11, I show that this elasticity can be written as ép,, = (0 — 1) (1

aggregated lobby revenues % and that it is therefore also a decreasing function of the
relative mass of lobbying firms Jg. If the relative mass of lobbying firms converges to one
(i.e. Rg — y), the positive effect 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 €g,, s converges to zero
and the mark-up compensating subsidy rate is optimal. However, if the relative mass of
lobbying firms converges to zero (i.e. Rgp — 0), the impact of the subsidy on the price
index is negligible and the elasticity €z, s converges to (o — 1). In this case, the optimal

subsidy is s° = -5 + % (1%}‘) . Therefore, we have established the following Corollary:

Corollary 5. The optimal subsidy rate s° lies above (below) the mark-up compensating
rate s = =%, if and only if a <1 (a > 1).

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

exists a productivity cutoff ¢y, , defined by %fﬁ) = 0, such that for all firms with ¢ > ¢y, the gain in variable

profits dominates the (direct) loss from an increase in fs.
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a < 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. « — 0) will choose the highest
feasible subsidy rate it is able to finance, s° = 5. If the government puts more weight
on welfare than on lobby contributions, o > 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. o — 00),

we get:
< _ 1+ € s
lim s° = o122 (26)
a—00 1+ €Rp,s
With €, s € (0, 0 — 1), it follows from equation (26) that lim,_,» s° € (525 — £, =%).

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 ez-
post welfare maximizing subsidy rate within the lobbying game, defined by equation
(26), differs considerably from the ez-ante welfare maximizing subsidy rate implied by
equation (25). Once firms have payed the administrative fixed costs, it is no longer
optimal to implement the corner solution as Lemma 6 would suggest for an ex-ante
welfare maximizing government.

Denote ¢° and ¢ the equilibrium product market cutoff and lobby cutoff, respectively
(i.e. equation (20) and equation (21) evaluated at s°). Anticipating the optimal behavior
of the lobby and the government, a firm with productivity ¢ decides to be an active
producer only if ¢ > ¢° and to join the lobby only if ¢ > ©9. Let the function h(s)

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

h(s) = Jp = (ﬁf | (27)

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

mass of lobby members:

2(Jg) = s ==

= 28
1 + ERE,S ( )

At an equilibrium of the lobbying game, z(Jg) and h(s) intersect in the (s, Jg) space.
Figure 7 depicts the equilibrium graphically for the case o < 1, and the following lemma

shows that the equilibrium of the lobbying game is unique.

Lemma 8. If f, > f((ﬁ)g_1 — 1) (high costs case), there exists a unique equilibrium
of the lobbying game, such that

1. all firms with ¢ > ¢° produce and all firms with ¢ > ©$ enter the lobby,

2. lobby contributions are O (s°) = a(yIn(E2) 4 S — Sg),

Py
_o 1 _1)¢ s
3. the government implements s° = ”‘1+(i€£’; 2)énp. .
LS
Proof. See Appendix A.12. O]
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Figure 7: Equilibrium high costs case, (a < 1)

4.3.2 Comparative statics of the lobbying game

Varying the welfare weight a The relative number of lobbying firms Jr does not
directly depend on «, only indirectly through a change in the subsidy rate. An increase
in the welfare weight, however, shifts the z(Jg) 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 firms.
The following lemma summarizes the effects of an increase in «, while Figure 8 shows the

result graphically for the case where a < 1.

Lemma 9. Increasing the welfare weight o« decreases both the relative mass of lobbying
firms and the optimal subsidy rate.
Proof. See Appendix A.13. m

Varying the administrative fixed costs f; Because the government moves after

firms joined the lobby, a change in the fixed costs f, does not have a direct effect on the

BZ(JR;fs)
afs

optimal decision of the government = 0. However, there is an indirect effect on

the subsidy rate via the relative mass of lobbying firms: 45 = M%X‘*). The direct

dfs 9JR
OMsifs) — 8 _Jr () Therefore,

negative effect on the relative mass of lobbying firms is =27 = — - 7
the h(s; fs) curve shifts downwards and only the sign of %’;f“) determines the total
equilibrium effect on the subsidy rate. The following Lemma summarizes the effects of

an increase in the administrative fixed costs:

Lemma 10. Increasing the administrative fived costs fs decreases always the relative
mass of lobbying firms, but increases the optimal subsidy rate if o < 1 and decreases the
optimal subsidy rate if « > 1.

Proof. See Appendix A.14. n
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Figure 8: Coorlnparative statics: increasing «a, (o < 1)

If the government puts a relatively low weight on general welfare, @ < 1, a decline in
the relative number of lobbying firms leads to an increase in the subsidy rate. This effect
is entirely due to the the change in the relative number of lobbying firms. In this case,
making lobbying harder by increasing the barriers to lobby, leads to less firms that lobby
but to a higher subsidy rate. Figure 9 shows the result graphically for the case where
a < 1.

Varying firm heterogeneity ¢ An increase in 6 is associated with a thinner tail of
the Pareto distribution and less firm heterogeneity. This has a direct negative effect on
the relative mass of lobbying firms, shifting the h(s) curve downwards. However, holding
the (relative) mass of lobbying firms constant, less firm heterogeneity leads to a decline
of average productivity and therefore to a decline in average revenues of lobbying firms.
Therefore, €, s increases even if the mass of lobbying firms is constant. This effect shifts
the z(Jg) curve to the right if a < 1, and to the left if &« > 1. The following lemma
summarizes the equilibrium effects of a decline in firm heterogeneity and Figure 10 shows

the result graphically for the case where o < 1.

Lemma 11. If a > 1, decreasing firm heterogeneity (i.e. increasing ) decreases both
the relative mass of lobbying firms and the optimal subsidy rate. However, if a < 1,
decreasing firm heterogeneity increases the optimal subsidy rate and has an ambiguous
effect on the relative mass of lobbying firms.

Proof. See Appendix A.15 m

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

ity in the sales distribution, because high productive firms benefit more from a higher
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Figure 11: Comparative statics: increasing o, (o < 1)

elasticity of substitution. Therefore, there will be relatively more firms in the lobby, such
that the h(s) curve shifts upwards. Considering the limits of the z(Jg) function, we see
that lim, 1 2(Jr) = =% and lim s, 0 2(Jg) = =55 + %1770‘ Thus, the z(Jg) curve shifts
to the left. The following lemma summarizes the equilibrium effects of an increase in o,

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

Lemma 12. If a < 1, increasing the elasticity of substitution o decreases the optimal
subsidy rate and has an ambiguous effect on the relative mass of lobbying firms.
Proof. See Appendix A.16. O

4.3.3 Simulation results

To visualize the comparative static results for various values of the welfare weight «,
I simulate the model using MATLAB. In particular, I set the following parameter values:
0=3,0=25f=2,f=1,J=1,b=1,y = 1. Figure 12, 13 and 14 show the impact
of an increase in f, , @ and o 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 fixed costs to lobby, while the optimal subsidy rate increases in f; if @ < 1 (Lemma
10). In Figure 13, both the subsidy and relative lobby size decrease in 6 if « > 1 . For
a < 1, however, the optimal subsidy rate increases in 6, while the relative size of the
lobby can both increase (e.g. a = 0.001) or decrease (e.g. a = 0.5) (Lemma 11). In
Figure 14, the optimal subsidy rate decreases in o, if & < 1 but can increase if « > 1 (e.g.
a = 1000) (Lemma 12).
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5 Conclusion

In this paper, heterogeneous firms have to bear administrative fixed costs to receive a
production subsidy. The benefits from the subsidy increase with firm productivity, such
that the set of receiving firms is endogenously determined. When receiving firms are
allowed to lobby for a higher subsidy rate, this mechanism results in an endogenous set
of lobbying firms.

In the model, the welfare impact of a production subsidy depends crucially on the
level of the associated administrative fixed 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 fixed costs to receive
the subsidy are high, such that only the most efficient firms are subsidized, a rise in the
subsidy harms small firms. This creates a distributional within-industry conflict across
firms, 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 firm 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 first paper, to the best of my knowledge, that makes explicit use of het-
erogeneity in firm 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 firm literature
of international trade, this paper shows that the within-industry impact of firm-specific
government policies should no longer be ignored. While the paper takes a first step in
explaining within-industry variation in firm eligibility and lobbying theoretically, further
research — in particular on the empirical side — will be necessary for a better understanding

of the within-industry effects of firm-specific 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 satisfies

s® = arg malug] {aW (s) +11g(s)} .

sE
Proof. The proof is similar to the one i[n Grossman and Helpman (1994)(p. 840, footnote
7). By condition 3 of Proposition 1 we have
G’ =aW(s?)+C(s°) > G =aW(s)+C(s)Vs € [1,35].
By truthfulness, we have
C7(s°) = Ip(s”) — B}

and
CT(s) > p(s) — B¢ Vs € [1,3].
Therefore,
aW (%) + Hp(s°) — B > aW(s) + CT(s) > aW(s) + Ig(s) — BY.
Hence,

aW(s?) +g(s?) > aW(s) + g(s) Vs € [1, §].
[

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 cutoff i ., and
1. the price index lies below the baseline value, Ps 0w < Phases
2. O] 10w lies above the baseline value, ©7 ., > Phase:
3. w’i:low 15 wnvariant to a change in the s’ubsz‘dy rate, but a rise in fs, in f, in o orin
Jirm heterogeneity leads to an increase of 7 ., and to a decline of Ja = Jp.

Op* oy} .
Proof. Here, I only show that ngg"‘” <0, % = % > 0 and % > 0. With

* —0
Jo=Ja=J <¢Lg°”) - (- 1)% (F+ )7

-1
we get ‘%L = (%) (% [f + f5]> > (0. However, the derivative can also be written as

oJr _ (ln (@L,M;) ny n (@L,low)> <0

00 b o0

. an (s 0% o
For % > () it is necessary that W < 0. Therefore, % < 0. Take the derivative
of the productivity cutoff to get:
3902’1010 g 1 < 0 + 1 ) > 0

Oo 902,1011;:5 0+1—o0

]

A.3 Proof of Lemma 2
Lemma. In the low costs case, the unique interior (ex-ante) welfare optimum is given by
.. . In(=2-)-1
s* = —Z5. For administrative fized costs above f; = f (exp [E‘;_—{,)H”} — 1) , the global
6 o—1

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

Proof. The first part of the lemma has already been shown in the paper. For the second
part, consider the difference between welfare in the low costs case and in the baseline

1



case at any s:

(29)

VVlow_Wbase:yln(S)_(S_l)o-o_1y_g9 0+11n(f_;f5>
Note that the first term reflects the positive effect 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 reflects the
novel distortion due to administrative fixed costs. For f; = 0 only the first two terms
would remain. At the interior optimum, s* = %5, equation (29) can be rewritten to

o y yO—o+1 f+fs
In .
-1 o 0 o-1 f

Then, with (c0—1) In ( ) < 1, in the two limits of the low costs case, we get respectively,

1
m Winw — Wigee = - yln( 7 )_g<0
feot () f o=l o

VVIOU} - Wbase =y h’l(

and

. o Y
1 Wow_Wase: 1 —=>0.
fslgo : ’ yﬂ(a—l) o

Therefore, by monotonicity and continuity of Wi,,, — Wiase in fs, there is a level of fixed
costs, f2 € (0, f(s°" 1 — 1)), such that Wiy, — Wiase = 0 at s* = ~%=. By using equation
(29) we get for any s:

I/Vlow - Wbase = yh’l(S) - (8 - 1)0-

f—o+1

In
= fr=f (exp
Evaluated at s* = -%, we get

v oc—1
1)
In(=%)— £
6 o—1
For fr, welfare of the baseline case and the interior welfare optimum of the low costs
case are equal. By strict monotonicity of W, with respect to f; (Corollary 2), it follows
that for lower values of f, the interior welfare optimum of the low costs case is above the
baseline value of welfare, and vice versa for greater values of f,. Thus, only for low values
of fs, the interior optimal subsidy, s* = —%5, is welfare improving. For high values, this
is not longer the case. Note that in the low costs case, there are always values of f; such
that f* < f, < f(s°7' —1). This is, f7 lies never above the value of administrative fixed
costs that defines the low costs case. To see this more expllcltly, by usmg the derived
expression, f¥ < f(s7~'—1) can be rewritten to ¢ > ln(s .With £ > 1and (- In(s) <1,
this inequality is always fulfilled. O]

A.4 Proof of Corollary 2
In the low costs case, the derivative of welfare with respect to the administrative fixed

costs is always negative and given by

8mow:_9—a+1 Yy <0

afs 9(0_1> f+fs

[yln(s) (s - 1=




A.5 Explicit expressions for Section 4
With R = J f@* rs(p)g(p)de, aggregate revenues of all receiving firms can be rewrit-
L
ten in terms of the model parameters

NS
It = 1—3{910[(f(301 — 1)) I +1]7 (30)

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

0—oc+1

aRE s Rg fs o=t
TP S P L (I N .
s RESU_l—l [( o)+ y (f(s"‘l—l) >0

Using the expressions for 7, ¢* and P g, aggregate profits of non-receiving and re-
ceiving firms are respectively,

o—0—1
o— o-1 — —== — -1
, |:9:741r1 (%) (s =1) 7T = g (7T = )T+ %}
—ot1

ling =575 ) P,
(st =1 (£) 7+
and
1, — g@ —o+1 [1—51170 9—§+1 - fzf} .
o 0 o e
(=1 (£) 77 +1]
The sum of both equations is simply IT = "T’lg

With (ﬁ) > 1 and % > 0, the absolute value of the elasticity of the price

index with respect to s is less than 1:
0—oc+1

80_1 o— —U% fs K )
’€Ps,high’ = m [(3 1_ ]_) 1 (?) + 1

Intuitively, if only a subset of firms is subsidized, the price index becomes less sensitive to
a change in the subsidy rate. Note that in the limit where all active firms 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

fized costs, M < 0. However, total subsidy payments increase in the production fized
dShzgh dshzgh

< 1.

costs, > O and in firm heterogeneity (i.e. lower 0) < 0.
Proof. Usmg REg, Shign can be expressed in terms of the model parameters:

1 1 i o1 -
Shigh:“‘”aa yl—sl"[(f(sﬂfl—l)) AN

Therefore, Mgh < 0. The derivatives Wlth respect to fs and f are
o'+1

8Shigh 0—o+1 fs o1 _1 _0 _1 Shigh
= || = T — 1)1 1 —
o/, v [<f) (7 DT <0
and o
OShigh 0—c+1(f\ ! _1 6 _1 Shigh
__ Je o=l _ )t 4112k o g,
of E [(f) S



Welfare derivative wrt fs, 0=2.5
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Figure 15: avg% evaluated at different values of the Pareto shape parameter, 6

A.7 Proof of Corollary 4
Corollary. In the high costs case, if 0 is sufficiently high, welfare is increasing in the

administrative fized costs, dW’”gh > 0.
dwmgh B acshzgh OShigh . L .
Proof. Note that = 5t = Taking the derivative of C'Sp;gn gives
og—60—1 -1
8CShigh_ya—0—1 <801—1>“1f01
afy 0 o—1 g—0-1 g=6-1"

R
Taking the derivative of Sy, gives

6— a+l -1 0—o+1

aS}u‘gh B c—10—-0c+1 o1 fs o1 -4 fs o-1 1

T (s—1) | (s 1) " (f Rgl(s 1) 7 +1]7.
Therefore,

oW, [ AN o1
high o—1 o1 s ot —0 —1
= -1 = 1
o1, I I

Thus 8W}’gh > (0 only if

_ o—1 o1
s () Tk

o s 17\ f(s 1) 7 ~ 9
The right hand side of this inequality is strictly decreasing in #, while the left hand side
is strictly increasing in 6. Therefore, there exists a unlque 6 above which the derivative of
welfare with respect to f, is positive. In Figure 15, ﬂ is plotted against the subsidy
rate, for varying values of #. While the derivative Could be negative for small values of 0
(close to o), for sufficiently high values of #, an increase in the administrative fixed costs
has a positive welfare effect. O

+1]7t

A.8 Proof of Lemma 4
Lemma. In the high costs case with a given subsidy rate s, there is both a product market
cutoff ©* and a eligibility cutoff ¢] and

1. the price index lies below the baseline value Pspigh < Phase;

4



2. ¢* lies above the baseline value ©* > ¢y .;
3. a risein s or f, or a decline in fs increases ¢* and Ji, but decreases ¢} and Ja;
4. a rise in firm heterogeneity increases both ¢* and ¢j .

1
0
)

Proof. Here, 1 show statement 3 and 4. In the high costs case, with xk = <J0—039+1%)

the derivatives of the cutoffs with respect to f; and s are given by:

or, “a\fw—n) TG e ) B0

. e e
g?s - _g[f+ ((s" 1f 1)f) 1 fs]lg(ge;ij; ! ((Salfs_ 1)f) < 0,
0+o-1
3;} =- (902)179 (ﬁ) - (fs)% 72 <0,
and 9
8(32* = nlf+ ((s"lf—s—l)f> o A G 1)%13%]”:;:9 > 0.
Note that 224 = —J, (ln( )+931n(<p ) > 0 requires %2- < 0 and therefore 85’%} =

A.9 Proof of Lemma 5
Lemma. A rise in firm heterogeneity decreases J4 and increases Jgr. If the subsidy rate

s sufficiently high, there is a hump-shaped relationship between firm heterogeneity and
Jr.
Proof. The derivative of J; with respect to 6 is

+in(%L) (31)

Therefore, aa‘{; < 0 iff Haln((pL + ln(“’L) > 0. In equation (31) the first term in brackets
is due to the decline in the lobby cutoff and the second term is due to the change in the
density. For In(£-) we get

ln(%z):%ln (J )—1—;111 (i)—i—;ln[exp{ flln (f(sgff_l))]ﬂfs] (32)

Therefore,

Oln(pr) 1 o 1 1 =2 1 s o1
i = () e () e

0

_6_

(ts) ™ f o f,
) (eems )" 1+ PR (=) )

Combining equations (33) and equation (32) we can rewrite p2nien) @L) +1In TL) >0 as

1“(%)4@? o (”(ﬁ)_&?) .

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

3



of 6, while the rlght hand side is strictly increasing in s but decreasing in 6. Therefore,

Vs € (1, (fg + 1) . 1), % < 0 if 0 is sufficiently high.
l

For any s € (1, (fé + 1) "), if @ — o the right hand side of equation (34) converges

1

to its maximum. Define § € (1, (fT + 1)ﬁ) as the subsidy rate such that in the limit
where § — o, equation (34) holds with equality:

(=) - [(“3)2 (”(ﬁ)ﬂ?)-

Given the model restriction 8 > o, for any s < § it is always the case that dJL <0

aJ
(i.e. inequality (34) holds). Therefore, it is a necessary condition for %k > () that

f f
exists always a value of § sufficiently close to o such that 22 > 0 (i.e. inequality (34)
does not hold). O

A.10 Proof of Lemma 6
Lemma. In the high costs case, for any 6 > o there does not exist an interior solution
to the government’s first-order condition, and (ex-ante) welfare is maximized at s* = 1.

Proof. Consider the first-order condition:
MWhigh OC Shigh ~ OShign

s € (8, <E + 1>ﬁ) However, by the definition of §, for any s € (8, (f— + 1) ') there

ds - ds  0s 0 (35)
R o-1 oc—10Rg
= — — Rg—(s—1 =0
s o F (s —1) o 0s ’
_6
where Rp = y 511 _ [(f(sgfsl 1)) ot fi +1]71. Rewrite the first-order condition and define
1 —1

FOC = 1-2"—s—(s—1)Z—en,, =0, (36)

6
where €p,, s = o {(1 —0) 405"~ 1[(%) o fT + 1]_1] :

From equation (36) and with eg, > 0, it is immediately apparent that any s > ~%
>
f(s7=1-1) ’
€Rrp,s 18 strictly increasing, continuous and unbounded in 6, for any s € (1, -%], there
will always exist a value of 6 that implements s as a solution of the first-order condition.
However, by the same argument, for sufficiently high values of # the first-order condition
will no longer be fulfilled at any interior point. I will now clarify this last point, by
showing that for 6 > o, FOC < 0Vs € (1, -%].

Rewrite the first-order condition to:

can never be a solution to the first-order condition. Moreover, because with

1 o—1 o—1| (53 (= fs Rl A

P —— La_l_l(l—a)wms W(m) 7+1] =0

Then, FOC' < 0 if:

1 o—1 o—1] (= () - fs TS,
(37)

That inequality (37) holds, is not immediately apparent. Therefore, T will now construct
an auxiliary line that lies weakly above the left hand side of inequality (37). Then, I will



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 = 1 and at s = =% the left hand side is T = =1, A line through
the points (1,1) and ( 2_ 2=1) is defined by

() =1—(s—1)Z

1 oc—1
- <1—-(s—-1
SE1-G-ns

—1

g

Then, it follows that:

with equality only at s =1 and s = -7, because 1 is a convex function.
Therefore for inequality (37) to hold, it is sufficient to show that

c—1 o-1 0—1[ (STI)
< +

1—(s—1) - . .

) (5°) o Js =,
e TR e B S
= ——7-s< 80(_1;_)1 [(1 —0)+95“1[<ﬁ> o %Jr 1] (38)

At s = =%, 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

< (39)

m(* ) SO T e e
_1+0'—1:£1—I>r%< s )80—1_1[(1_0)+05 1{(m) 7+1]1

Inequality (39) holds strictly only for 8 > o. For § = o inequality (39) holds with equality
and inequality (38) is no longer fulfilled but holds with equality. Thus, for inequality (38)
to hold at the limit s — 1, it is necessary and sufficient to have 8 > o.

So far, I have established that it is necessary and sufficient to have # > o for FOC' < 0
at the limit points (i.e. for s — 1 and at s = -%5). I will now show, that § > o is also
sufficient for FOC' < 0 at any s € (1, -%5].

Note, that the right hand side of inequality (38) is strictly increasing, continuous and
unbounded in 6. Therefore, for § > o we get from the right hand side of inequality (38):

s—1 s
i | 1[<f(s—of1 - 1)) Far

<

S . fo N -
o |0 e (st ) T e

Then, for inequality (38) to hold, it is sufficient to show that

0 () - fo N fe o
0__1—8 S Sal—_ll(l—a')—FUS [(f(sg—l—1)> ?‘l'l]

where the inequality holds with equality for s — 1, as shown above. Then, for the

, (40)

3 .- fs T s
| S R e wt W(m) 7




inequality (40) to hold, it is to show that
1 1 ; = ~
_sg(s ) [(1—0)+03"_1[(—f ) f7—|-1] !
s

o—1 s ‘sl -1

(557) o fs T fe (55°)
— -5 < > 7 —+1 " —(c—1 =
o— 7= 1° | f(se71 —=1) f +1] (o )s”—l—l
(53) S fs T o (5h
= 1—s < 5 8 o-ir(____Js L5 g s L
0—1+ o= 3‘7—1—1+Js"—1—1S [ f(so=1 —=1) f+ ) T
(41)
s—1
For s > 1 and ¢ > 1, the term Sg_ﬁjl is continuous and decreasing in s. With
s—1 s—=1

lim,_,; Sf,fl_)l = —L-, it must then hold that -5 < %, with equality only for s — 1.

Then, for inequality (41) to hold, it is left to show that
(iZl) -1 j; _;%T j; —1
l-s<o——="0 |s" [ -2 Lt
8—08071_1 s [ f(safl_l) f + ]

(53 o—1 fs o é -1_
{:)(8_1)2_03"*1——1 [s [(f(801—1)> f—i—l] 1]

o(}) » I Nl
—1>——1|1-5 _— =+1
Tl [ ity) g
The last inequality will necessarily hold, if the term in brackets is negative:
1 S SGl[( ff ) 7 E
fls7=t=1) f

oA (B) T e

L\
= (fi=m) =

The last inequality holds by definition of the high costs case
0 > o we get FOC < 0.

Moreover, because €g, s = 0 for § = 0 — 1, such that the unique solution of the first-
order condition is s = —%5, and because I have established that for # > o there cannot be
an interior solution, we get that for 0 > 6 > o — 1 any interior solution with s € (1, -%]
is feasible. Figure 16 shows the first-order condition for various values of 6. While the
first-order condition has a unique solution for ¢ > 6 > ¢ — 1, the first-order condition
does not have an interior root for any ¢ > o. It can be observed that even for subsidy

rates arbitrarily close to 1 the first-order condition is negative if 6 > o.

+ 1)1

s ﬁ > 1. Thus, for



First-order condition , 0= 2.5
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Figure 16: First-order condition increasing 6
O]
A.11 Proof of Lemma 7
; . o %J’_(l—"_ﬁé)gREvs .
Lemma. In the high costs, the government implements s® = TTen in the
E»S
lobbying game.
Proof. With Shign = (s — 1)"7’1RE we get
oS oc—1 o — 18RE
- = RE — (S — 1) (42)
ds o

o 0Os
Consumer surplus changes, because the subsidized firms can sell at lower price and de-

crease the price index. However, because the cutoffs are already given when the govern-
ment sets the subsidy, the effect on the price comes only from producers that are in the
lobby. With C'S = y1In(y;) — yIn(P;) — y, by

Py = ry [(80*)"_9‘1 + (s =1) (ggz)o—ﬁ—l] o

1
where k, = (J%) o (%) we get

1
€S = yln(ys) -y, [+ (= 1) ()" ) =,
Holding the cutoffs fixed, we get:

acs oy - ©* o—0-1 o
95 s 1[(_*) + (7= 1)

S

1

. * o1
With :Z—f: = (ﬁ) we get:

oCS y 57! [ 1 < 1. )"ﬁl

-1

Os s =1 |(so1—=1) \ f(s" 1 —1)
0
With Rg = ysfiil [<f(sa{5171)> o % + 1]_1 we can rewrite:
oCS Rg
= = 43
0s S (43)

Note that % is the same even if the cutoffs are allowed to change with the subsidy rate.



Then, the lobby and product cutoffs would change, but the effects would cancel out each
other. Moreover, joint profits of the lobby members are given by,

My — J”T“"L) — T+ P,

where ¢ denotes average productivity of the lobby members. However, given that the
lobby takes the number of members as fixed, we get:
8HE B JL 87’s(g5L)

ds o 0s
or equivalently,
Ollp  10Rg
== ) 44
ds o 0Os (44)
Combining equation (42), (43) and (44) gives the FOC:
8G RE c—1 O'-l@RE 18RE
Os a(s By o (s —1) o 8s>+a 0s 0
8G RE oc—1 oc—1 67"5(@[,) JL 87’5((,5[,)
- A —(s—1 L7 s\PL) .
as ( 5 B o (s = 1) o Iz 0s i o 0Os 0
o OREp s 1 10Rgp s
—s—(s—1 =0.
o—1 5= (s )85 RE+O'—104 O0s RE =0
=+ (1+-=55)€Rrps
SO _ ( o—1 a) R, ’ (45)
1 + ERE s
where €p, s = ag;E RS is the elasticity of aggregate lobby revenues wrt to the subsidy rate,

holding the cutoffs and the number of lobby members fixed. Holding J;, fixed, we get

Rg,s 88 RE RE L 0s
— ij g i)l—a a(;(s;:i)
Ry "o—1¢, ds
With P = &, [(go*)afafl +(s771—1) (go*L)‘Fe*l] 7 we get
o—1 -1
S o— o—0—1 o o—0—-1 o—
P " He) ™ e e = e e
such that
=) a2
i T (e eV (o3 e IR GRS I
o o— o ! 1 o—
Sl [ A G VI il I C RS Ve Gy
a(;j*i) _ oc—60—1 — o—0—1 1 — (0_ 1)
= o ) (e = ) ()] e
1
( (5071) ( L)o 6—1 [( )o -1 + (50-71 o 1) ( L)o 0 1:| + 1)
_ ) s e e
ds Pl s (5771 = 1) [(s7 = 1) (7)) "
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Therefore,

. s _ L (o=1) 57! ()7
s — —J s 1— 1
e = R =) [( e
-1
50—1 ( )a 0—1
 €pys=(0c—1)1~— +1
€Rg, (U ) (ngl _ 1) [(SU 1 1) (80*)0'7971

1

Wlthi—z = (ﬁ)ﬁ we get

o B 1 fs o
= €pys = ( 1) 1 (SU_I — 1) [(So'—l _ 1) (f(sa—l — 1)) +1

_0
o—1

By e = 5"8*1—1[<f(50f31 1)) - % + 1]_1 we get

y o0 (1= ) <o)

O
A.12 Proof of Lemma 8

Lemma. If f, > f((ﬁ)ail — 1) (high costs case), there exists a unique equilibrium of
the lobbying game, such that
1. all firms with ¢ > ¢° produce and all ﬁrms with ¢ > 9 enter the lobby,

2. lobby contributions are C’T(s ) =aly ln( )+ S — Si),
3. the government implements s° = a1 (Jﬁa)ﬂ?xg s
ERE s

Proof. Condition 1 — 3 are given in text. The relative mass of lobbying firms, h(s) = Jg,
is a strictly increasing function of s, withlim, ,; 2(Jg) = 0 and lim _2(Jr) = 1.

s (1) 7T
Moreover, limj, 0 2(Jr) = =75 + = ( ) > 0 and lim,; 2(Jr) = %5 < 1. Therefore,
z(Jg) is strictly increasing in JR for @ < 1 and strictly decreasing in Jp if co > o > 1,
and for any a < oo there is a unique interior intersection of z(Jg) and h(s). D

A.13 Proof of Lemma 9

Lemma. Increasing the welfare weight o decreases both the relative mass of lobbying
firms and the optimal subsidy rate.

Proof. Taking the total derivative of s with respect to a gives:

ds _ 0z(Jr; ) N 0z(Jg; o) Oh(s; )

da Oa 0Jgr Oa
1 e s .
With 8hé‘za) = 0 and W = —%% < 0 we get 9 < 0. Taking the total
E»S

derivative of Jg with respect to «a gives:

dJr  Oh(s;) n Oh(s; ) 0z(Jg; @)
( { da ~ Oa 0s Oa
With 20) — o 2hsi0) o () apd 2UR - we get Lz < 0, 0
A.14 Proof of Lemma 10
Lemma. Increasing the administrative fized costs fs decreases always the relative mass of

lobbying firms, but increases the optimal subsidy rate if o <1 and decreases the optimal
subsidy rate if o > 1.

11



Proof. d"R < 0 was shown in the main text. Note that z(Jg;fs) > % iff a < L.
Moreover

—8z(~JR;fS):(1+ L1 o ! —( 1) Ry )1+€RE,S]_1>0

O€Ry s oc—la o—11+¢€gp,s 0—1& 1+ €r,.s

1 1 1 o 1
1+ — — >
c—1la 1+ €Rrys O'—ll-l—ERE,S

which holds only ifor < 1. With deRE < 0iff a < 1, we get
82<JR7 fs) o 8Z(JRafs) 86RE,S

— 0.
97 enps 0
—_——
>0 <0
Therefore,
ds _ 9z(Jr; fs) n 9z(Jg; fs) Oh(s; [s)
dfs dfs 0Jr Ofs
02(Jg; fs) | 92Uni fi) Ofpps ON(sifs)
afs a‘ERE,S aJR afs
~ TV d ~ Vv
=0 >0 <0 <0
>0
By the same argument if a > 1 then & 7 < 0. [

A.15 Proof of Lemma 11

Lemma. If o > 1, decreasing firm heterogeneity (i.e. increasing ) decreases both the
relative mass of lobbying firms and the optimal subsidy rate. However, if a < 1, decreasing
firm heterogeneity increases the optimal subsidy rate and has an ambiguous effect on the
relative mass of lobbying firms.

Proof. There is a direct negative effect on Jg:

8h(8,9) JR
89 = 0 —In (JR) < 0.

However, holding the (relative) mass of firms in the lobby constant, an increase in 6 leads

1
to a decline in average productivity of lobbying firms, ¢; = ( 7 +f_g) 7=1 ¢}, and therefore
to a decline in average revenues of lobbying firms. This leads to an increase of €g,, s for a

constant relative mass of lobbying firms. Therefore, M <0ifa > 1and 2Ym0 5 oif

—a0
0z(Jg;0) Ocg, s
a > 1. With 82 JR % > 0if and only if @ < 1, it holds that az(JR b — 2(Jnib) Den, < 0.

O€pps O0Jg
—_——

>0 <0

Thus, the total effect on the subsidy is positive for a < 1:
ds _ 0z(Jg;0) N 0z(Jg;0) Oh(s;0) 50
o __ 900 9dJg _ 00

R ~~
>0 <0 <0

By the same argument if o > 1 then % < 0. For a > 1, the total effect on the relative

mass of lobbying firms is unambiguously negative:
dJr _ Oh(s;0) N Oh(s;0) 0z(Jg;0)

a0 o0 s a5~
—_—— N N
<0 >0 <0

However, for o < 1 the positive indirect effect through the increase in the subsidy could

12



dominate the negative direct effect of an increase in 6:
dJr  Oh(s;0) N Oh(s;0) 0z(Jg;0)

= =7
do 00 ds 00 '
—_——
<0 >0 >0

O

A.16 Proof of Lemma 12
Lemma. If o < 1, increasing the elasticity of substitution o decreases the optimal subsidy
rate and has an ambiguous effect on the relative mass of lobbying firms..
Proof. The direct effect of an increase in ¢ on the relative mass of lobbying firms is given
by:

Oh(s; o) - 0 so 1

— = 1 .
5o Jr | g +0_1 n<8)s‘7—1—1 >0
Therefore, the h(s) curve shifts upwards. Take the limits of the z(Jg) curve:
: o
) = 5
o 11—«
lim 2(Jp) = -
J;moz( 7) c—1 o «

Thus, the z(Jg) curve shifts to the left, w < 0. For a < 1, M < 0, such that
Mah(s ?9) < 0 and therefore:

0Jr
ds 0z (Jr;0) N 0z(Jgr; o) Oh(s;0) <0
do _ Oo . OJr do
<0 <0

With o < 1 an increase in ¢ has a negative effect on the equilibrium subsidy rate. For

a < 1, the total effect on the relative mass of lobbying firms is ambiguous:
dJr  Oh(s;0) N Oh(s;0) 0z(Jg;0)

= _9
do do ds 0o '
—_—— —
>0 >0 <0
Fora>1wegetm>0and

ds  0z(Jr;0) N 0z(Jr;0) Oh(s;o)
do do 0Jp do

<0 >0 >0

>0

For a > 1 the total effect on the relative mass of lobbying firms is also ambiguous:
dJr _ Oh(s;0) N Oh(s;0) 0z(Jg;0)

— =7
do Oo 0s oo
—_—— N N
>0 >0 <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 fixed costs f,, a firm becomes eligible for an ad-
valorem subsidy s > 1. At a market price of p, a firms receives a producer price per unit

sold of s-p,. Therefore, a subsidized firm maximizes 7, = spsqs(p) — qs(“") — f— fs which
(o—1) sso
in the model without a subsidy: s-p, =

yields a market price of p, = Hence, the per-unit producer prlce is the same as

g

E}D. Quantity sold, revenues and profits of a

13



firm with productivity draw ¢ are given by:
LGED) e e
qs(p) = s “pio ¥ rs(p) = s e ¥ and m(p) = s T— —f— s

Firm revenues can be split up into a “market” and a “government” component:

rs(p) = spsqs(0) = pas(e) 4+ (5= 1)pgs(p)
S~—— ———

market revenue subsidy payments
The subsidy payments per firm can be rewritten as

(s — Dpsgs(y) = <s—1>( - i) piE= vl

o—1sp Pl-o
. s—1 p ((Uil)i)l_g
- s Psl—o
s—1
= = rs(¢).

Low costs case The product market and eligibility cutoff is defined by 7,(¢7 ;,,,) = 0 :

.o (o 1 fHf\T
QOL,low_O__l yPSU_l 5o

The price index is given by
160+1—0 1 o00—0c+1

Pslow—ﬁ(f‘i_f)g o—1 g~ 6 o-1

—60—14+0

0
where kK = < J6b° (L)_g (5> o > . The cutoff can then be rewritten as

0+1—0c
1
. f+7\°
@L,low =K s )

1
where kK = ( o6 %) ’. Total subsidy payments are given by Si,, = (s — 1)y. With

O—o+1
OS1o0w oCcs
s Os

y%"egf;r 1 %, the FOC for an interior welfare maximum is given by

9CS  OSjw 1ol —o+1y

Js ds 0 o—1 s

The welfare maximizing subsidy is given by the markup minus the inverse of the Pareto
shape parameter:

y and

—y=0.

. o 1

o= (0 -1 5) '

For large values of 6 (less firm heterogeneity), the subsidy increases, and, for § — oo,
the subsidy compensated exactly for the markup distortion. For finite 6, the subsidy is
always below the markup. More firm heterogeneity (low ) is associated with a lower

optimal subsidy. For ¢ — 1 = 6, we get s* = 1. Thus, for co > 6§ > o — 1, the optimal

subsidy lies in the interval (1, -%<).

The high costs case The eligibility cutoff is defined by 7,(¢}) = 7(¢}) :

1

= (5) (Faee)
L=\ 51 Po—1ly (s —1) ’

The product market cutoff is defined by 7(¢*) =0:

. o o =
7= () ()
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Hence, ¢} > ¢* if fi > f(s” —1). Further,

* *( fS )Ul
IRV

o—0—1 0+1—0o

Popign = R[f 755 + (577 = 1)(s” — )55 £ |,

The price index is given by

D=

—60—1+4+o0 -
where & = (eﬁb_eg (ﬁ)_e (%) o ) . Using this expression, the cutoffs can be

rewritten to

SN

* fs % 50_1 —1
Y = K[(m) f+ (8‘7—_1)]03] ;

o—1

. With ¢f = ¢* (ﬁ) we get

S

0—o+1y

where kK = <J o0 9)

o—1 80—_1 _ 1

ot =k[f+ (ﬁ)_ (el

1
where k = (J 607 9) ", Total subsidy payments are given by

s / ro()g()dg (46)

S

sl )]

C A model with lobby fixed costs and eligibility fixed costs and
an imperfectly targetable subsidy rate

S

Shigh = J

In model of the main paper, fixed costs to receive subsidies and fixed costs to lobby are
the same. A firm cannot receive the subsidy without being in the lobby and therefore,
there is no free-rider problem. In the following, T relax this assumption. I show that
even if the subsidy is not perfectly targetable to lobbying firms, under certain parameter
restrictions, only lobbying firms receive the subsidy.

A free-rider problem would arise if a firm could benefit from the subsidy without being
in the lobby. For example, one could think of two distinct fixed costs. First, application
or eligibility fixed costs fr (e.g. paperwork or red-tape). Second, an additional fixed
costs, fr, 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 firm that also pays the
additional lobby fixed costs, no firm will find it profitable to do so. In this case, the
free-rider problem prevents the lobby from being established. However, if the positive
spillovers from lobbying are sufficiently low, such that the subsidy rate for lobbying firms
is larger than the subsidy rate for non-lobbying firms, the free-rider problem disappears,
even if there are two distinct fixed costs for lobbying and for eligibility. In the following,
[ will show that a model with two distinct fixed costs for eligibility and lobbying nests
my approach with a single fixed costs, even if firm that are eligible but do not lobby
receive a fraction of the subsidy. If the subsidy is sufficiently targetable to individual
firms, lobbying still generates a sufficiently high benefit, such that there is a lobby cutoff.

In particular, suppose that lobbying for the subsidy does also lead to a benefit for
non-lobbying firms, such that lobbying firm benefit from the full subsidy rate s while
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non-lobbying firm that pay only the eligibility fixed costs receive ds, where § € [%, 1].

The parameter 0 can be interpreted as targetability of the subsidy. If ¢ is high, lobbying
for the subsidy does not generate much additional benefits for a firm. In this case, the
subsidy is not easily targetable to lobbying firms and there are large spillovers to non-
lobbying firms. Bearing the additional lobbying fixed costs is then only profitable for a
small fraction of high productive firms. In the extreme case where § = 1, the lobby will
not be established, because lobbying does not generate additional benefits. For low values
of 9, however, targetability of the subsidy is high and being eligible without lobbying is
relatively unattractive. In the other limit case, where § — %, all firms that are eligible
also lobby, because being eligible without lobbying does not generate much benefit.

In the following, I will derive conditions on 9, such that there will be some firms that
lobby and others that receive the subsidy without lobbying. I will show that there exist
upper and lower bounds § < 6§ < J, such that for interior values of § with % <oI<o<
§ < 1 there are three cutoffs: a lobby cutoff, a eligibility cutoff and a product market
cutoff. However, for sufficiently low values of 9, such that % < 0 < ¢ there are only two
cutoffs, a lobby and eligibility cutoff and a product market cutoff. Therefore, if % <0<9
the model outlined here simplifies to the main model of the paper.

Profits of a firm that does not receive subsidy payments are given by:

( o l)l—a

o—1¢p

)
m(p) = TP o I
Profits of a firm that receives a fraction of the subsidy but does not lobby are given by:

(ULl*U’

o—139s Yy
O e L

Profits of a firm that receives the full subsidy rate and lobbies are given by:

rip) = T Y
S Psl_o. o E L-
The product market cutoff is defined by 7(¢*) = 0:
1
* o fO' l1-0o 7
Y = <O' _ 1) (?Ps,high) :
The eligibility cutoff is defined by
Tss(#g) = 7(#k)-

The lobby cutoft is defined by
ms(91) = Tes(PL)-
If 0 is sufficiently low or fg sufficiently high, there will only be a single lobby cutoff
defined by:
WS(@Z,OId) = W(Wz,old>-
However, for sufficiently high ¢ (sufficiently low fg), the eligibility cutoff is given by

Tss(0k) = T(Ph): 1
* o fE z l-0o 7
(pE—(O‘—l) (((5S>01_1)yps,high) '

Then, ¢} > ¢*, if the following condition holds:

<_1((/fe =
s<i=1 (%))

Thus, if ¢ is sufficiently low, there exists a production cutoff and a eligibility cutoff. Note
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1
that by < < % <(f7E) + 1) “~' such a value of & always exists within the interval [%, 1].

=

» =

1 1
For ¢ = f_E> + 1> ! we get o = gp* and for ¢ > % ((%) + 1) ! we get o < ¢

The lobby cutoff is given by 7T9( ©h) ;5(9%)

sy 7t
(SO' 1 1 — Jo— 1) yps,high> :

s e+ fL ) =
0= (SalfL+fE <1

Note that by (M—EJ“fL) e < 1 such a value of 0 always exists within the interval

s (fL+fE)
[ 1]. Equivalently, we could write: fp < fL Thus, if 0 > J, the lobby cutoff

Then, ¢7 > ¢} if

m

lies above the eligibility cutoff. Therefore, for ¢ € ((%)ﬁ 1 ((fTE) + 1>ﬁ)7

s fr+fE s
there are three distinct cutoffs: a product market cutoff, an eligibility cutoff and a lobby
cutoff. Note that this interval is non-empty, if f < ;;Ljf_El :

However, for 6 = ¢ the eligibility cutoff and a lobby cutoff are the same and for § < 9,
there is a single lobby and eligibility cutoff defined bym, (07 ,14) = T(¢7 o1a):

1

N o L+ JE O s 7!
(zDL,old:(g_l)((;; 1j1)ypslhzgh> :
Denote f; = fr + f&, to see that ¢} ,, is identical to the lobby and eligibility cutoff in
the main paper. If § is low, then the subsidy is very firm-specific and highly targetable,
such that spillovers from lobbying are small. There does always exists a § € [%, 1] below
which all firms that receive the subsidy are also lobbying. In this case we get a single
eligibility and lobbying cutoff. Therefore, even in a model with two distinct fixed costs for
lobbying and eligibility, for any ¢ 6[1 0] the model reduces to one with a single eligibility
and lobbying cutoff. Thus, the model with distinct eligibility and lobbying fixed costs
and imperfect targetability nests the model with a single eligibility and lobbying fixed
cost and perfect targetability.
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