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Abstract

The literature on both entry deterrence and the influence of special interest groups is
extensive. In this paper we attempt to marry these strands of literature by developing a model
of entry deterrence through interest group influence in an entry re-regulation context. In
contrast to other entry deterrence models, we are able to investigate how product market
rivalry affects the regulator's equilibrium entry decision, firms' output decisions, entry
deterring activities and equilibrium welfare. We find that in equilibrium more collusive
industries tend to lobby more but that the regulator attempts to compensate for weak price
rivalry by allowing greater entry. The latter effect tends to offset the former, possibly entirely
so that the overall welfare effect is ambiguous.
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1 Introduction

Government regulation frequently restricts entry by fixing the number of firms that can supply a market.
Examples include taxis, alcohol retailing, pharmacies, insurance, banking, transport, professions, and
importation. There are several possible reasons why the set of regulated markets is so great.

First, free entry could have serious negative welfare effects across a wide set of markets. The excess
entry theorem of Chamberlain (1933), generalized by Suzumura and Kiyono (1987), shows that {ree entry
can have negative welfare effects in oligopolistic markets. However, the negative welfare effects are not
generally serious and restrictions on entry generate productive and allocative inefliciency and are costly
to enforce. Hence it would be difficult to justify entry restrictions on welfare grounds unless the negative
externality from an entrant is particularly severe. This could be the case if cream-skimming is possible,
or if there is a scarce exclusive input (e.g., spectrum for broadcasting), but this is a relatively narrow
subset of all markets where entry is regulated.

Second, it could be that restrictions on entry are used to correct for market failures other than excess
entry. The traditional argument might be that raising the return at the margin alters behaviour in a
socially beneficial direction.

A third explanation is that entry restrictions do not arise from specific market failures but from
capture of the regulatory process by incumbents. This paper attempts to model this process explicitly.

We assume that there is no market failure associated with free entry but that entry has for some reason
been regulated in the past. Whether this results from previous lobbying or once-valid market failures is
not important, what matters is that the number of firms in the market is regulated and that a regulator
must decide on a new allocation. Specifically, we model a regulatory process in which incumbent firms
can exert lobbying effort that alters the preferences of regulators who determine the level of entry to a
market.

Examples of failures to re-regulate entry to markets where standard economic theory dictates that
welfare gains are available are numerous. For instance, re-regulation of taxi markets world wide has
proved notoriously problematic despite the existence of obvious excess demand in many cases'. In what
follows, we purport that the reason such regulatory failures abound is because of the influence that
incumbent interest groups exact over the regulatory process. Though we do not believe that incumbent
interest groups are solely responsible for regulatory failures of the kind in question, we do believe that
modelling the problem as such yields some interesting and useful insights.

We present a simple three stage game theoretic model of the re-regulation process. In the first
stage, an interest group representing incumbent firms chooses a level of lobbying effort. In the second
stage, a regulator whose objective function depends on interest group lobbying effort, chooses a level of
entry to the industry. In the third stage, competition among the n firms in the industry is modelled as
monopolistic competition with conjectural variations. We examine how the extent of product market
rivalry in the third stage of the game affects the regulator’s equilibrium entry decision, firms’ output
decisions, the interest group’s entry deterring activities and equilibrium welfare.

The structure of the paper is as follows. Section 2 outlines the basic assumptions and structure of our
model. In Section 3, we present the main results of the paper. Section 4 analyses the effect of product
market competition on players’ incentives, equilibrium outcomes and welfare. In Section 5, some possible
extensions are discussed. Finally, Section 6 concludes with a summary of the main results and potential
policy implications.

2 Model

In this section we specify a model of cooperative entry deterrence by a special interest group.? Using a
three stage game theoretic model of complete information we examine how an interest group representing

LFor a further discussion of this problem in the context of the Dublin taxi market see Fingleton, Evans & Hogan (1998).
2Entry deterrence is cooperative in the sense that incumbents invest equal shares of effort according to the lobby group’s
decision. In this paper we do not consider any organisational problems that may arise, e.g. a tendency to free ride.



incumbent firms responds to any attempted re-regulation. In the first stage, the interest group expends
effort on lobbying and this biases the regulator’s objective function towards the incumbents’ profit. In the
second stage, the regulator decides upon a level of entry that maximises this unevenly weighted payoff.
In the third stage, the incumbents and any new entrants play a homogeneous product, quasi-Cournot
output game and thus, the extent of competition in the post-entry game is modelled using a parameter
of conjectural variation.

The basic assumptions of the model are as follows.

A1l Demand: Inverse demand P (Q) is downward sloping and continuously differentiable as often as
required.

A2 Supply: The market is supplied by n licensed Cournot firms with identical technologies and cost
functions ¢(¢;) such that ¢’ (¢;) > 0 and ¢”(g;) > 0 for ¢; > 0, where ¢; is firm output and

Q = Z?=1 qi-

A3 Firm Output: Firm output depends on conjectural variations and as such, firm output is deter-
mined by the number of firms in the industry, i.e. ¢; (n; A). We use the function A = g_?? = 1—0—852—?
so that A = 0 is perfect competition, A = n is joint profit maximisation, i.e. monopoly and XA = 1
is the watershed situation of Cournot competition.? For the sake of simplicity of exposition we

assume that A is not a function of n.*

A4 Effort: The function « (e) is twice continuously differentiable in e with o (0) = 1, &' (e) > 0 and
o' (e) <0 forall e>0.

A5 Cost of Effort: The function G (e) is twice continuously differentiable in e with G (0) = 0,
G'(e) >0 and G" (e) > 0.

The regulator’s problem is to choose a level of entry n to maximise the sum of consumer surplus (5)
and industry profit (II). The regulator’s task is complicated by two facts. First, the regulator bears a
cost of regulation () which we assume is independent of the number of firms. Second, the interest group
is able to influence the regulator’s behaviour through lobbying. In particular, the interest group exerts
lobbying effort e and this effort changes the value of a weight on the incumbent firms’ profit component
of the regulator’s payoff function. There are ny incumbents in the market. Formally, the regulator’s
payofl is

R:S—l—aim—l— Zn: =T

=1 i=ng+1

Thus, when no effort is exerted, profits and consumer surplus are weighted equally. However, positive
effort biases the regulator’s preferences towards the incumbent profit component of its objective function,
but decreasing returns set in as lobbying activity grows.® The regulator’s payoff function defined above
ignores the industry’s lobbying costs. This may be justified if they are engaged in wasteful rent-seeking.
We investigate the implications of relaxing this assumption at a later stage.

3This interpretation is due to (Seade 1980b).

41t is likely that as the number of firms in the market increases, their abilty to collude decreases, i.e. if A is a function
of n, then % < 0.

5The regulator tries to increase entry above ng, so that (n — no) is non-negative. Note also that the regulator’s payoff
consists of three components: consumer surplus; incumbents profits; and the potential profits of any new entrants. Finally,

the regulator’s payoff can be written as,

ng
R:w+(a71)27ri77’
i=1

This formulation emphasises the fact that the regulator’s payoff consists of welfare (w = S +1II) plus any extra weight that
is placed on incumbent profit.



The interest group maximises the difference between incumbent profit and the cost of lobbying.
Formally, the interest group’s payoff is

=1

Lobbying activities are costly to the interest group with G (e) being the cost to the interest group of
effort .5
The temporal structure of the n + 2 player game of complete information is as follows.

1. The incumbents’ lobby group (1.) moves first and chooses how much effort ¢ to expend on lobbying.
2. The regulator (£)chooses the number of firms allowed to enter.

3. Incumbents and any new entrants simultaneously choose an output level q.

Payofls are then determined.

3 Analysis

The game is solved by backward induction, so we begin by analysing the behaviour of an individual firm,
then the regulator and finally the incumbents’ lobby group. We postpone the analysis of varying degrees
of product market competition until Section 4.

3.1 Stage III: Market Outcome

Given the regulator’s entry level decision n, firms play a homogeneous product, quasi Cournot output
game. Each firm chooses its output ¢; to maximise its profit 7; (¢;,n). Because firms are symmetrically
placed in the post-entry game we can concentrate on symmetric equilibria. We therefore drop the firm
subscript so that in equilibrium ¢; = ¢, 7; (§) = 7 for i = 1...n and Q = n§. Equilibrium firm profit must
satisfy the following first and second order profit maximisation conditions.

d@ff) =P (Q) + 2P (@) ~¢ @ =0 (1)
dz;;g‘j) —op (Q) A+ gAZP" (Q) —"(G) <0 2)

A number of points are noteworthy. First, the post-entry game is characterised by a business stealing

effect, i.e. %”; < 0, provided certain conditions about the shape of the market demand function are

satisfied, essentially that the market demand not be too convex. Second, industry output is increasing

in the number of firms, i.e. %g > 0. These ideas are made explicit in the following lemma which is due
to Seade (1980b).

6 An alternative specification of lobbying costs could be that the function G (e) is twice continuously differentiable in e
with G (0) = 2, G’ (e) > 0 and G” (e) > 0. The difference is that there is a fixed cost of  involved in lobbying, possibly
an initial organisation cost. Also, this specification does not require that marginal lobbying is costly. Either of these
specifications will be consistent with the existence of an ‘interesting’ equilibrium. However, if marginal lobbying is costless
and there is no fixed cost, then the interest group would be able to achieve any desired level of entry. Moreover, the status
quo would endure indefinitely.



Lemma 1(a) Firm output behaves in a “normal” manner as entry occurs (gg; < O), i.e. firm oulpul

decreases as entry occurs, given only stability of equilibrium”, if and only if

Tn "\ ] QPH n
— 1= 1— — X L=
)\+< AP’)_ TR

I

Otherwise, %’; > 0, i.e. firm oulpul behaves in a “perverse” manner for

(1 "\ ] QPH n
— 1= 1— — X =
_)\+< AP’>_< P ST

Lemma 1(b) FEquilibrium industry output always increases as entry into stable equilibria occurs, g—% >
0.2

Equilibrium firm profit is defined as 7 (n,G(n; \)) and is decreasing in the number of firms. This is
easily shown as follows,

=—P
ta on on

dr(n,q) 0§ 00 95, (0Q oG
dn on P on ¢ on =4qp —A (3)

(%g — )\%":—) > 0 by lemmas 1(a) and 1(b) and ¢P' < 0, making 9= < 0 as required. However, the result

MTCIZ—’@ < 0 holds independently of lemma 2 and is true given only stability of equilibrium. We state this

result in the following lemma due to Seade (1980b).

Lemma 2 Firm profits decrease as entry into stable equilibria occurs.’

3.2 Stage II: Regulatory Outcome

The regulator’s problem in the second period is to choose n given e has already been chosen by the
interest group. Subgame perfection requires that the regulator correctly anticipate the outcome of the
game amongst the firms in the third stage. Thus, the regulator maximises its objective function treating
e as exogenous and § as endogenous, i.e. the regulator chooses 71 satisfying!'?,

7l = arg max)[w(n,@) +7(n,§)no (ale) —1) — 7]

nel0,

Payofl maximisation condition are,

dR (1) _ dw (i)

an o ) —no—-—==0 (4)
d*R(7)  d*w(n) dn? (7)
s = g Tlale) = no—ms—= <0 (5)

Proposition 3 For positive levels of effort, the equilibrium number of firms in the industry is less than
the socially optimal level, denoted n*, which is in turn not greater than the free entry level, denoted
n. That is, 7 > n* > it

7See appendix for proof.
8See appendix for proof.
98ee appendix for proof.
10Tn Section 2 the regulator’s objective function was stated as:

ng
R:w+(a71)27ri77’
i=1
This becomes
R=wn,§)+7(n,§no(a(e) —1)—r
because we are concentrating on the symmetric equilibrium where 7; = 7 (n, §).
118ee appendix for proof.



From now on we denote the regulator’s reaction function as N (e). The slope of the regulator’s
reaction function IV, is given by the following equation

—a' (e) nog—fb ]

TR @ - )nE o

m
dn dn?

2~
Since, 92 < 0 for all n by lemma 4 and (i;é“ + (ale) —1) no%zﬂl) < 0 by inequality 5, the regulator’s
reaction function will be downward sloping in strategic space-(e,n). The interpretation is that more
lobbying by incumbents induces a lower level of permitted entry by the regulator. We state this result

in the following lemma.
Lemma 4 The requlator’s reaction function is downward sloping in strategic space—(e,n)m, ie. N. <O.

A number of other points must also be noticed. First, the regulator’s reaction function passes through
the point (0,n*) in strategic space-(e,n), when the regulator is not subject to the influence of the lobby
group, it is free to set entry at the socially optimal level. Second, the regulator’s reaction function
effectively stops at n = ng. This occurs because the interest group will not lobby beyond the point where
the desired level of entry is below that which already exists. Third, we would like the regulator’s reaction
function to be convex in strategic space. This will ensure the uniqueness of our solution.'?

14

Lemma 5 The regulator’s reaction function is conver™® in strategic space-(e,n), i.e.

d’*n
o2 >0

These features of the regulator’s reaction function are illustrated in Figure 1. Finally, we note the
effect of different influence functions . We take the two limiting cases of &' (¢) = 0, i.e. the regulator
is unaffected by lobbying activities and o' (¢) = oo, i.e. the regulator is completely captured by an
infinitely small amount of lobbying. When o' (¢) = 0, the value of N. goes to zero. When we combine
this fact with the fact that the regulator’s reaction function must always pass through the point (0,7%)
we see that the reaction function simply becomes a flat line at n = n*. We illustrate this as line R 4 in
Figure 1 below. On the other hand, when ' (e) = co the slope of the reaction function also becomes
infinite. Again, when we combine this fact with the fact that the regulator’s reaction function must
always pass through the point (0,n*), we see that the reaction function simply becomes a vertical line
passing through (0,n*), or simply a section of the n—axis in strategic space. We illustrate this in the
figure as a vertical line Rp slightly to the right of the n—axis. Between these two limiting cases we have
values of o' (e) lying in the interval (00,0), resulting in reaction functions such as R¢.

3.3 Stage I: Lobbying Decision

When making its lobbying decision the interest group chooses e to maximise its payoff. Again, subgame
perfection requires that the lobby group correctly anticipate the outcome of the game amongst the firms
in the third stage and the outcome of the second stage of the game, i.e. the regulator’s choice of a level
of entry.

¢ = argmaxL(e,n(e),Gg(n(e);N)

e€Aq

arg max {no7 (n (¢) ,q(n (€); 1)) = G (e)}

12For the sake of completeness this result is also proved in appendix.
13This requirement is not critical to the analysis that follows but does simplify it.
M Gee appendix for proof.
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Figure 1: The Regulator’s Reaction Function: The regulator’s reaction function is downward sloping in
strategic space-(e,n), passing through (0,n*) and stopping at 129. The horizontal reaction function R 4
corresponds to an ineflectual interest group (o’ = 0). The vertical reaction function Rg corresponds to
an infinitely effective interest group (&’ = o0). R¢ corresponds to an intermediate case.



Payofl maximisation conditions are,

dL(&) _ dr(&)dn

de o dn de

2L @) :n(<dn_<>>ﬂ+ﬂdw_<>> & (@) <0 (8)

G'(8) =0 (7)

de? de dn? = de? dn

We now examine the shape and properties of the interest group’s iso-payoff contours. We find the
slope of the iso-payoff contours, denoted I, is given by

AL
Lo G/

I=-|& 9
= o

Lemma 6 The interest group’s iso-payoffs are downward sloping in strategic space—(e,n),15

Lemma 7 The interest group’s iso-payoffs are concave in e.'®

The basic shape of the interest group’s iso-payolfls can be seen in Figure 2. Contours of lower payoff
are achieved by moving to the right, toward iso-payofl I from iso-payoff I4. Contours of higher payoff
are achieved by moving to the left toward iso-payoff Iz from iso-payoff 14. Iso-payofl Ig is the contour
of maximum payofl because it passes through a point such that ng occurs without lobbying effort. Iso-
payofl 1o is the contour of zero payofl because it passes through a point such that n* occurs and no
lobbying effort is exerted.

If marginal entry is relatively inexpensive for incumbents (nO% small compared to G'), iso-payoff
contours are less steeply downward sloping, e.g. iso-payoll Ig in Figure 3. Iso-payofl I4 corresponds to
the case where entry is relatively expensive. We state this result in lemma form.

Lemma 8 The slope of interest group iso-payoff contours is inversely related to the rate at which firm

profits decrease for any n. Alternatively stated j—ﬁ_% < 0.7
dn

3.4 Equilibrium

The Nash equilibrium of the game (&,7) is defined by the usual Stackleberg tangency condition. The
equilibrium is illustrated as in Figure 4 for (e,n)-space. Curve NN (e) is the regulator’s reaction function.
I is the interest group’s contour of highest possible payofl given the constraint of the regulator’s reaction
function and (€, 7) is the point of tangency representing the Nash equilibrium of the game. We note that
at this equilibrium the level of entry allowed by the regulator is less than is socially optimal. Also, the
equilibrium involves a positive level of lobbying effort which may be regarded as a wasteful.

It is possible that the game may result in a boundary solution. This will occur if equilibrium entry-
effort (&,7) is such that 72 < ng. In this case (€,72) cannot be an equilibrium because the lobby group has
no incentive to reduce the number of incumbents and the equilibrium will be (60,n0)~ This is illustrated
in Figure 5.'%

If the re-regulation game produces a level of entry identical to that which previously prevailed, why
attempt re-regulation at all? The welfare consequences of such an attempted re-regulation are negative
because positive lobbying effort has been expended and the fixed cost of re-regulation is also spent. We
may allow for this possibility by incorporating a new player into the game, the policy maker. In a stage

158ee appendix for proof.

16See appendix for proof.

17See appendix for proof.

18The interest group iso-payoff contour for this boundary solution, contour B in Figure 5, involves a lower payoff than
the contour associated with (&,1), i.e. contour A.
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Figure 2: Industry Iso-payofl Contours: Contours of higher payofl are achieved by moving down or to
the left. Ig is the contour of highest payoff and I is the contour of lowest payoff.

that precedes the lobbying stage, a policy maker makes the decision to re-regulate or do nothing. The
regulator may then be viewed as the policy-maker’s agent. The policy maker will order re-regulation if
positive welfare gains are anticipated.

A ‘do nothing’ decision on the part of the policy maker does not require that a boundary solution be
anticipated. There exists a critical level of entry n® below which negative welfare gains are anticipated
and vice versa for a level of entry above n°. The size of n° depends on how the policy maker’s welfare
function is defined. If it is simply the sum of industry profits and consumer surplus (w from before),
then n® = ng. If the policy maker is concerned about the fixed cost of regulation 7, then n¢ > ng.
If the policy maker is also concerned about lobbying costs (7, then n° is even greater. The problem
is illustrated in Figure 6. Re-regulation will not be attempted until demand expands so that n > n°.
Somewhat paradoxically, high lobbying costs may have the effect of ensuring that re-regulation will be
attempted less frequently. This prompts the following lemma.

Lemma 9 High anticipated equilibrium lobbying costs make attempted re-requlation less likely."

This result is somewhat in contrast to that of (McCormick, Shugart & Tollison 1984) who suggest that
the more “an interest group has to spend annually to maintain its monopoly (holding monopoly rents
constant), the greater the gain from deregulation and the more deregulation is likely to occur”. However,
in our model it is not the case that the right to constant monopoly rents is competed for periodically,
rather rents develop over time so that at any given time it is not possible for the regulator to realise the
entire value of re-regulation, i.e. the regulator does not anticipate another round of re-regulation.

This analysis also suggests why re-regulation tends to be ‘lumpy’ in nature, i.e. not on-going, but
at discrete intervals. This occurs because the policy maker will wait until the gain from re-regulation is
positive. Finally, the analysis also suggests that the number of firms in a market cannot deviate from

9Proof of this lemma is not provided as the result is obvious from the discussion.



Figure 3: Changing Industry Iso-payofl Contours: The gradually sloping contour Ig indicates that
marginal entry is relatively inexpensive in comparison to marginal lobbying. The steeply sloping contour
I4 indicates that marginal entry is relatively expensive in comparison to marginal lobbying. I represents

the intermediate case.
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Figure 4: Basic Solution: The equilibrium entry and effort decisions (€, 7) are defined by the tangency
point of the regulator’s reaction function N (¢) and interest group iso-payofl contour 7.
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Figure 5: Boundary Solution: (eg, 19) represents a possible boundary solution of the re-regulation game.
This occurs if 7 < ng. Such a solution is impossible as an interest group will not lobby to reduce the
number of incumbents.

11



the socially optimal level by an arbitrary amount because eventually a situation must arise where the
welfare gain to re-regulation must be positive.

€0 €p €A &

Figure 6: Expanding Market Demand: As demand expands the regulator’s reaction function moves up
from A to B, and the entry-effort equilibrium shifts from (€4,7.4) to (ég,7g). Re-regulation will not be
attempted until ng > n°, where n° is the minimum entry level required to ensure that the outcome of
the re-regulation game is welfare enhancing.

4 The Effect of Product Market Competition

In this section we examine how the behaviour of firms, regulator and lobbyists change according to the
extent of product market competition. The extent of product market competition is parameterised by
conjectural variation so that smaller values of A correspond to greater product market rivalry (or less
collusion) and greater values of A correspond to weaker product market rivalry (or greater collusion).

4.1 Firm behaviour

The effects of different degrees of product market competition on firm and industry output is predictable.
The stronger is product market rivalry the greater are both firm and industry output. We formalise this
intuitive result in the following lemma.

12



Lemma 10(a) More collusive firms produce less given only stability of equilibria.

Lemma 10(b) More collusive industries produce less given only stability of equilibria.

The extent of product market competition affects how equilibrium firm output changes in response to
entry. The less price rivalrous is the product market, i.e. the greater is the extent of conjectural variation,
the smaller is the output contraction due to entry or equivalently, the less pronounced is the business
stealing effect. This can be rationalised as follows. When an extra firm enters the market, marginal
revenue will contract, but the extent of this contraction will depend on the extent of collusion in the
market. This occurs because more collusive firms anticipate that other firms will at least partially match
any profitable move made by them. So a more collusive firm will anticipate that any given contraction in
output on his part will have a disproportionate effect on his marginal revenue, i.e. only a small contraction
in output is required to satisfy the marginal revenue equals marginal cost requirement. Conversely, a
more competitive firm anticipates that any given contraction in output on his part will affect its marginal
revenue only directly. Consequently more competitive firms require a greater contraction in output to
satisfy the marginal revenue equals marginal cost requirement. It follows from this that equilibrium
industry output increases by a greater amount, the less price rivalrous is the product market.

The extent of product market competition also affects how expensive entry is to incumbents in terms
of reduced profits. That is, the sensitivity of equilibrium firm profit to new entry is dependent on the
extent of product market competition. The less price rivalrous is the product market, the greater is the
reduction in profit due to entry. This follows from the discussion in the previous paragraph.

4.2 Regulatory behaviour

When examining the regulator’s entry level decision under different degrees of product market com-
petition it is instructive to first consider regulatory behaviour when there is no influence from special
interests. When there is no effort exerted by the interest group the regulator is free to set the socially
optimal entry level n* as described earlier. The extent of product market competition influences the
regulator’s choice of n* as follows. As discussed, for a given number of entrants, collusive industries
produce less than competitive ones. The regulator therefore has a tendency to compensate for the lack
of competition in the product market by allowing more entry, i.e. there is a tendency for n* to be larger.
However, the regulator’s ability to compensate for weak product market competition is limited by pro-
ductive efficiency concern. Greater collusion implies that the firms are producing less and, depending on
cost conditions, the tendency toward productive inefliciency may be severe.

The effect is similar when the weight on the incumbent profit component of the regulator’s objective
function is greater than one, i.e. when the interest group exerts lobbying effort. As before, the regulator
attempts to compensate for weak product market competition by allowing greater entry and is still
constrained by productive efficiency concerns. As discussed in the previous section, the greater weight
attached to incumbent profit due to lobbying induces an entry level less than that which is socially
optimal. When competition in the product market is weak this effect is exaggerated. This occurs
because weak competition implies greater incumbent profit. Thus, the incumbent profit component of
the regulator’s objective function is larger than it would be under competitive conditions. Whether
this effect is large enough to dominate the regulator’s tendency to compensate for poor product market
competition by allowing a greater entry level depends on the specifications of demand and costs and also
on the amount of lobbying undertaken by the interest group. Certainly, the larger the weight on the
incumbent profit component of the regulator’s objective function, the more likely it is that the second
effect will dominate.

4.3 Lobby group behaviour

The effect that different degrees of product market competition have on the incentives to lobby of the
interest group can be broken into two distinct effects. First, there is a direct effect on the interest group’s

13



incentives. Second, there is an indirect effect on the interest group’s incentives that operates through
the regulator’s altered behaviour.

The direct effect occurs because the interest group’s marginal incentive to lobby is dependent on the
level of product market competition, whereas the marginal cost to lobbying is not. However, the precise
manner in which the interest group’s marginal incentive to lobby is affected is ambiguous. The source
of the ambiguity is as follows. The marginal incentive to lobby is dependent on the product of two
terms: the marginal increase in profits due to an additional firm not entering; and the marginal effect of
lobbying on the regulator’s choice of entry level. The former is merely the sensitivity of incumbent profit
to entry, which, as discussed is greater when there is weak product market competition. Determining
the direction of the latter however, is not possible under general conditions. If this second effect is small,
then the first dominates and the interest group tends to lobby more.

The indirect effect operates through the regulator’s altered behaviour. As discussed, even though
the regulator attempts to compensate for weak product market competition by allowing a greater level
of entry, the effect may be reversed because greater incumbent profits weigh more in the regulator’s
objective function because of the decreased product market rivalry, particularly at high levels of effort.
The interest group anticipates this regulatory behaviour. If the regulator’s tendency to compensate for
weak product market competition dominates then the interest group tends to lobby less. Alternatively, if
the regulator tends to allow less entry when there is weak product market competition, then the interest
group tends to lobby more. This would reinforce the direct effect discussed in the last paragraph, so that
overall, when product market competition is weak, the interest group tends to lobby more. However,
there remains much room for ambiguity so that the overall effect is indeterminable for the general case.

4.4 Welfare Implications

In light of the previous discussion, the welfare implications of different levels of product market compe-
tition are ambiguous. If an interest group representing more collusive firms tends to lobby more, there
are three eflects. First, because interest groups representing more collusive incumbents may lobby more,
lobbying costs are greater and equilibrium welfare is reduced. Second, because more collusive industries
produce less, equilibrium welfare is reduced. Third, even though the interest group’s equilibrium level of
influence is greater, implying a tendency toward a smaller entry decision, the regulator attempts to com-
pensate for greater collusion by allowing a higher level of entry for any level of interest group influence.
The former effect dominates if lobbying costs rise slowly and influence rises rapidly in effort, implying
an unambiguous negative welfare effect of greater collusion. However, if the latter effect dominates, the
overall effect on equilibrium welfare depends on whether the third effect dominates both eflects one and
two. If an interest group representing more collusive firms tends to lobby less, again there are three
effects. First, welfare is improved because lobbying costs are reduced. Second, firms produce less. Third,
reduced lobbying effort implies a reduced level of equilibrium influence and a greater level of entry. This
effect complements the regulator’s tendency to increase entry in more collusive markets. Thus, if effects
one and three dominate eflect two, greater collusion may be welfare enhancing

5 Discussion and Extensions

With regard to modelling choices, a number a of points are worthy of mention. First, the timing of
the game is crucial. We have modelled the regulation game as a three stage sequential game in which
the interest group moves first, then the regulator and finally the firms. We might have collapsed the
first two stages into a single stage in which the interest group chooses lobbying effort and the regulator
chooses an entry level simultaneously. Investigation of this possibility reveals that no lobbying is done in
equilibrium and that the regulator is free to set the socially optimal level of entry. Thus, prior knowledge
of re-regulation gives incumbents a first mover advantage.

Second, in our specification of the regulator’s objective function we assume that a weighted sum of
consumer surplus, incumbent profit and entrant profit is maximised. This is consistent with the normative
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tradition of the theoretical literature on the economics of regulation.?’ In our model the weight on the
incumbent profit component of the regulator’s objective function is endogenised and emerges as a result
of lobbying activities. However, the process by which lobbying activity translates into influence is not
modelled explicitly and is instead assumed to simply occur.?! Our approach is in line with other literature
in the area.?? Moreover, our approach has the advantage of being analytically convenient and also more
general in the sense that it is not specific to any particular political/regulatory environment.

Third, our model assumes that an interest group representing incumbent firms engages in lobbying
activity on behalf of incumbents, but does not address how such an arrangement comes about. We simply
assume that individual incumbent firms have an incentive to engage in group activity and not to lobby
independently. Further, given that group action is chosen, we also assume that barriers to group activity
are overcome.?® An extension of the model developed in this paper might address these issues explicitly.

Finally, in our model of interest group influence we have assumed a single interest group, i.e. that
representing incumbents. An extension of the analysis carried out in this paper might include other
interest groups, e.g., a potential entrant interest group or a consumer interest group. When exploring
such an extension it should be borne in mind that consumer and entrant interest groups are likely to
suffer from collective action problems. Consumer groups are likely to face insurmountable barriers to
collective action. In comparison to producers, consumers tend to be large in number, have heterogeneous
interests and disaggregated benefits to lobbying are likely to be infinitesimal. However, potential entrants
are likely to face similar barriers to collective action that incumbents face. Thus, a game involving both
groups is plausible.

6 Conclusion

This paper develops a model of special interest group influence in an entry re-regulation context. Incum-
bent firms are represented by a lobby group which attempts to deter entry on their behalf. When the
regulator is susceptible to lobby group influence the equilibrium entry decision is socially suboptimal.
If lobby group activities are considered socially wasteful then the negative welfare effect of suboptimal
entry is compounded. If this additional negative welfare effect is severe enough, no re-regulation will be
attempted, implying that high lobbying costs may work to incumbents’ advantage.

The effect of different degrees of product market competition on firm, regulatory and interest group
behaviour is also examined. We find more collusive incumbents have more to lose due to the entry
and accordingly, tend to lobby more. We also find that the regulator attempts to compensate for weak
product market competition by allowing greater entry and that this effect can potentially entirely offset
the interest group’s tendency to lobby more. The welfare effect of different degrees of product market
competition is therefore ambiguous.

From a policy perspective, the lessons of the basic model are simple. Regulatory bodies should be
designed so that they are not susceptible to interest group influence. There is nothing new in this.
However, the analysis of the effects of different degrees of product market competition does reveal some
unexpected results. In particular, it may not be the case that any action by antitrust bodies that inhibits
price collusion or facilitating practices is welfare enhancing. In our model this occurs because interest
groups may lobby more if collusive abilities are reduced, increasing wasteful rent-seeking and inhibiting
the regulator’s ability to behave in a socially optimal manner.

20For instance, see Laffont (1996) or Besley and Coate (2000).

21For an example of how lobbying can translate into influence see Besley and Coate (2000). In their model, lobbying
takes the form of campaign contributions which translate into influence over an elected regulator by providing him with a
means of swaying poorly informed voters.

22For example, in Becker (1983) and Becker (1985), effort is simply assumed to to translate into influence.

23Barriers to collective action, as first emphasised by Mancur Olson (1965) , include heterogeneity of group members’
interests, group members’ intensity of preference and the size of the group and the associated free-rider problem.
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A Appendix of Proofs

Lemma 1(a) Equilibrium firm output behaves in a “normal” manner as entry occurs %'7; < 0), i.e.

firm output decreases as entry occurs, given only stability of equilibrium, if and only if
n o” \] QP n

— |+ {l-—= | >5>—
B < AP ) P A

Otherwise, %'7; > 0, i.e. firm oulpul behaves in a “perverse” manner for

n ¢\ QP n
— 1= 1— — X =
+< )_ < I < i\

Proof of Lemma 1(a). Defining the following notation first,

P” 1
L L L
P AP
E is the elasticity of the slope of demand and % is the number of effective firms. & > 0 by assumption
3. A firm’s first order profit maximisation condition is
P+qgP'X—v"(¢)=0

Differentiating this with respect to entry we find>*

9q | . N 94 94 94
P . n=— AP | n.— AP ——v'— =0
<n6n+q>+ 1 <n6n+q>+ on v on
o6
(P'n+ AGP"n+ \.P' —v") a—q +PG+AGPG = 0
0
We now re-write this first order condition as follows
_ndi_ | —(E+3%)
Ton =G o = | (B+2 +48)

As sign(%i;) = sign(nqm), to determine the sign of gz we determine the sign of 7, ,,.

Ngn > 0

~(z+3)

A

We can restrict our attention to the second of these cases. (E +5+ k:) < 0 implies instability. The
second case may be rewritten as

@<E+2)>0,<E+§+k) <0  or <E+§) <0,<E+%+k)>o

E<-2 B>—(3+k) e — (F+F) <B<-
T \ , Le. \ \
which is as required. Otherwise, Ngn < 0 with strict inequality for £ > —%.and consequently%i; < 0.
We need to impose the strict inequality here because otherwise, we would have two disjoint intervals, i.e.
E>—-2and F < — (% + k), the second of which is precluded by the stability requirement. m

24

B (P'+X.q.P") <0
q(P’n +Ag.P'n+ AP —v") <0

dn = <0
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crep . . . . . creg . 80
Lemma 1(b) FEquilibrium industry output always increases with entry into stable equilibria, gf% > 0.

Proof of Lemma 1(b). We now deal with industry output.

. — sign [ 29
szgn(an)_szgn o

k
:1 = | —
nQ,n +77q,n |:E—|—%+k:|

Now, stability requires that (E—l— oY —I—k) > 0 and we know that & > 0. Therefore Nogn > 0 and

consequently, %O/\* > 0 as required. W
Lemma 2 Firm profits decrease as entry into stable equilibria occurs.

Proof of Lemma 2. From equation 3 we know,

dn 94 0Q 05, [9Q | 9§
dn_anp+qP6n_can_qP 671_)\671

Using the notation of lemma 2, this can be re-expressed as,

dr ¢>pP' [E—l—%—l—%k}
dn 3 E+%+k
Eining

2 p/
P i1s .
-q—§ < 0 and stability gives {—A—A—E TITE

} > 0, making %. [ |

Proposition 3 For positive levels of effort, the equilibrium number of firms in the industry is less than
the socially optimal level, denoted n*, which is in turn not greater than the free entry level, denoted
. That is, n > n* >n

Proof of Proposition 3. The proof that n* < i is due to Mankiw and Whinston (1986) . Assume
that industry output increases in the number of firms, i.e. %g > 0, and that there is a business stealing
effect, i.e. %'7; < 0, and that firms do not price below marginal cost, i.e. P —v' > 0.We show that the
free entry level of entry is not less than the socially optimal level, i.e. n* < 7. Diflerentiating the welfare

function w (n) with respect to the number of firms we find that for all n,

d aq aq
2= PG (a0 +n3L) ~e(@ - () 3L (*)
Rearranging these terms and noting that firm profit is given by 7 (n) = P (Q) —¢(§), we find that for
all n,
d aq
= =x(n)+n(Pni(n) v (@) 5 (B)
Now, %”;— < 0 by assumption. Firms do not price below marginal cost, and therefore the term (P (ng (n)) — v’ (¢))

is non-negative by assumption. So the second term on the right hand side of equation B is non-positive

and is strictly negative if firms price above marginal cost. Therefore, for all n, % < 7 (n). Now, n* is
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defined by %Z_*l =0, thus 7 (n*) > 0. Completion of the proof only requires that it be shown that firm
profit is decreasing in n implying that®® n* < #.

or N Loy OG0 [ 9q

5, = (P (d(n) =v' (@) 5 +d () P (ng(n) { §(n) + 1 (©)
The first term on the right hand side of (C) is non-positive because of assumptions two and three. The
second term is negative because ¢ (n) P’ (ng(n)) < 0 and (q~ (n) + n%’}) = %f% > 0 by assumption one.

Therefore g—z < 0, i.e. firm profit is decreasing in n as required.
It remains to show that n* > 7. n* is defined by the following equation,

d *
w)
dn
and 7 is defined by equation 4,
dR (1) dw () dm (1)
dn dn +(afe) )mo dn
dw(n) dm (1)
= T =—(afe)—1)ngo o

Now, (a(e) — 1) no%n@2 < 0 implying that %@ > 0. Z—;L“ > 0 for n < n* implying n* > 7. m
Lemma 4 The regulator’s reaction function is downward sloping in strategic space-(e,n), i.e. N < 0.

Proof of Lemma 4. The slope of the regulator’s reaction function IV, is given is given by equation
6, i.e.

—a' (e )nog7T

2L+ (a(e) — 1) ng e

e =

Now, % < 0 for all n by lemma 4 and (—a’ (¢) ng) < 0 making the numerator of N, positive. Also,

dn? dn?

ity 5, making the denominator of N, negative. Therefore, N, < 0 as required. ®m

(dzw (a(e) —1) noj—l) < 0 by the regulator’s second order payofl maximisation condition, inequal-

Lemma 5 The regulator’s reaction function is convex in strategic space-(e,n), i.e.

d2n
— >0
de?

Proof of Lemma 5. We differentiate 2% with respect to e treating n as a function of e, and find

de
the following,

dn —a' (e) no 4t
- d2w d2m
de 4+ (ae) - )nosE
2 d2R dr d’R d>r dn
d*n _ an d'gLa "+ dn? dn? dea
2 - 2 d°R\ dn _ ! 2 dm A
de d R dn dn3 de (Oé (6)) an 0 gn?

2
= —_— UU{l’ﬂl; ZZO[’ an (O/ (6)) nO_
<zﬁi£~>2 —a! (e) 42 (LBY dn _ (o) (¢))? dmny Lz

25Free entry implies 7 (1) = 0 and therefore, ™ (n*) > 7 (#1). Consequently, if g—z < 0, then n* < .
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Ignoring third order effects, this reduces to,

Pn_ o (PRIT T g) ngE
de? (aull212%>2 dn? dn dn? Odn

The following is sufficient.

—No 2R dr P o dm
0 > “Zay? <dn2 %0/’ dn? (o (e]) nod_>
(dn2 )
- d?m S —f;:;” (!

Lemma 6 The interest group’s iso-payoffs are downward sloping in strategic space (e,n).

Proof of Lemma 6. The slope of the interest group’s iso-payofl contours are given by the expression

G/
am
03y dn

I. =

Now G’ > 0 by assumption. Z—fb <0Qforalln. m
Lemma 7 The interest group’s iso-payoffs are concave in e.

Proof of Lemma 7. Whether or not the interest group’s iso-payoff contours are concave in e
depends on the sign of I...

11\ [a Lx
= F(%) ld_W'G”—(G')2~—dZW]
0\ @n n 10

2x "
The term 4Z.G" < 0. (G’)?ﬁ? > 0 if d;; < ng (ZZ)Q.Tg,)—Q > 0, i.e. if equilibrium firm profit is

2

not too convex. Thus, the term in square brackets negative. Also, 7%0 (Zlﬂ) > 0 implying I.. < 0 as
dn

required. W

Lemma 8 The slope of interest group iso-payoff contours is inwversely related to the rate at which firm

profits decrease for all n. Alternatively stated —“ < 0.
Proof of Lemma 8.
G/
I = dm
TLO%
2
dl. G {1
= am =T dn <0
dgz "0 \'qm
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Lemma 10(a) More collusive firms produce less given only stability of equilibria, i.e

aq
X <9
o <

whenE—|—§+l<:>0,

Proof of Lemma 10(a). A firm’s first order profit maximisation condition is
P+qgP'X—v"(¢)=0

Differentiating this with respect to the degree of product market competition A and solving for
find

A 9§
Fon We
AdG A —gP'
GON @GP+ PAFGAP'n—"
—1
= ———— <0
E+2+k

i : ok} . 96
Obviously, &gn(%ﬁ) = &gn(ﬁ), -

Lemma 10(b) More collusive industries produce less given only stability of equilibria, i.e.

0Q
— <0
DY
Proof of Lemma 10(b).
0Q _ i
ax = "ox <Y
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