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Abstract

Market leaders can strengthen their dominance by acquiring small competitors
or engaging in unilateral abusive conduct. This paper provides a simple unified
framework in which we investigate how policies restricting such activities affect in-
novation and entry. In our framework, an incumbent firm faces a potential entrant.
Both firms can invest in R&D. For the entrant, successful innovation is necessary to
compete in the market. The incumbent can produce even without innovation, but
successful innovation improves its state. We derive sufficient conditions for policies
against abusive unilateral conduct (post-entry) to increase R&D investments of the
entrant while reducing investments of the incumbent. By contrast, we show that
policies against acquisitions of small firms generally reduce the unilateral R&D in-
centives of the entrant. Moreover, we identify conditions for positive or negative
policy effects on the incumbent’s investment incentives, respectively.
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1 Introduction

Market leaders can strengthen their dominance by acquiring small competitors or engag-
ing in unilateral abusive conduct. Policy can address such strategies by preventing critical
acquisitions ex ante and by sanctioning problematic behavior ex post. When applying
these policies, competition authorities are increasingly taking innovation effects into ac-
count. Such considerations have been used as arguments for and against interventions.
This ambiguity reflects the state of the economic analysis. A substantial literature has
produced contradictory conclusions on the effects of small-firm acquisitions on innovation.
The literature on the innovation effects of unilateral measures is similarly inconclusive.

To some extent, this state of affairs may be inevitable, reflecting the role of small
differences in modeling assumptions for the outcomes. Nonetheless, this paper explores
the scope for obtaining robust insights on the effects of competition policy on innovation.
Our main goal is to understand the drivers of the effects of merger policies and policies
against unilateral abusive conduct (UAC policies) on innovation and to find out whether
or not the two types of policies differ in their innovation effects in a systematic way,

To address these issues, this paper provides a simple unified framework. In this frame-
work, an incumbent firm faces a potential entrant. Both firms can invest in R&D with
stochastic success. For the entrant, successful innovation is necessary to compete in the
market: If he is not successful, the incumbent keeps her monopoly, obtaining a profit
that is high when her innovation was successful and low when it was not. The realization
of the entrant’s innovation also determines whether he is weak or strong, and it thereby
influences how high his profit will be in the case of an innovation. The incumbent can
produce even without innovation, but a successful innovation will make her stronger (more
profitable).

Our analysis is sufficiently general to incorporate different types of competitive in-
teraction. We can handle price and quantity competition as well as homogeneous and
differentiated products, and we can deal with general demand functions. We also treat
competition policies in a general way. First, we model policies against unilateral abusive
conduct as reducing the profits that a relatively strong (dominant) firm can obtain while
at the same time increasing the profits that a relatively weak firm will obtain. For stricter
policies, both of these effects are larger. The expected profit losses due to competition
policy are larger the stronger the firm is. Second, we treat merger policy by assuming that
it prohibits profitable mergers with some probability, which corresponds to the strictness
of the policy.!

We first consider a benchmark model, in which even a successful entrant will be weaker

than the weak incumbent. In this case, we obtain clear comparative statics results. In-

IFor both policies, it is possible to show how these properties can be derived from models where firms
explicitly choose potentially anti-competitive actions.



tuitively, if an incumbent innovates successfully, she will become stronger relative to the
entrant. This will tend to increase her losses from UAC policies, making innovation less
attractive. By contrast, the effects on the investment incentives of the potential entrant
are positive: If successful, he will become a weak entrant who is protected by UAC poli-
cies. As these policies become more stringent, entry therefore becomes more profitable,
which increases the entrant’s investment incentives. Using this insight, we can then an-
alyze the effects of policies on equilibrium investments. Under fairly general conditions,
the investments of the two firms are strategic substitutes. Therefore, the positive effect
of the policy on the entrant’s innovation incentives and the negative effect on those of the
incumbent are mutually reinforcing. Competition policy thus leads to greater equilibrium
investments of the entrant, but to lower investments of the incumbent.

Next, we turn to merger policies in the benchmark model with weak entrants. We
work under the assumption that whenever an acquisition increases joint profits, firms
will attempt to carry it out. A stricter merger policy reduces the probability that the
acquisition will be accepted by the competition authority. Under very general conditions,
stricter merger policy will then reduce the entrant’s innovation incentive. This result is
due to a variant of the entry-for-buyout effect (Rasmusen 1988): As the entrant would
participate in the joint profit increase from an acquisition and stricter merger policy
reduces the probability that an acquisition materializes, strict merger policy makes it less
attractive for the entrant to be in the market and therefore to innovate. The effects on
the incumbent’s innovation incentives are more subtle. Intuitively, the adverse effect of
stricter merger policy on incumbent profits is determined by the size of the acquisition
surplus. Reflecting this result, the policy will have a positive (negative) effect on the
incumbent’s innovation incentives if the acquisition surplus is lower (higher) when the
incumbent is strong than when she is weak. These requirements can be translated into
assumptions on the primitives of the underlying product market competition. Under
plausible conditions, we find that the effects of merger policy on innovation incentives
can be exactly opposite to those of policies against unilateral abusive conduct: Stricter
policies lead to less investment of the entrant but more investment of the incumbent.

Once we allow for innovations of the entrant that might make him as strong as the
incumbent or even stronger, the analysis becomes more involved. For UAC policies, the
adverse effects on the incumbent’s innovation incentives remain unchanged. For the en-
trant, the results change. This is particularly transparent in an alternative benchmark
where successful entrants always enter as strong firms. In sharp contrast with the case
of weak entry, UAC policies decrease the entrant’s innovation incentives because UAC
policies reduce his profit when he is stronger than the incumbent. When investments are
strategic substitutes, the effect of the policy on equilibrium now investments cannot be

signed without further assumptions. For the general case that entry can be both weak or



strong, the effects of UAC policies on investment will then essentially depend on which
of the two benchmark cases is a better description of the economic environment. For
instance, when it is unlikely that higher effort of the entrant increases the probability of
strong entry, then the equilbrium comparative statics of the weak entry benchmark con-
tinue to hold. Which case applies depends mainly on the innovation technology, that is,
on the effects of R&D investment on the relative probabilities of small and large-scale en-
try. If the former effect dominates, competition policy increases the innovation incentives
of the entrant as in the benchmark model, otherwise it can reduce these incentives.

The robust negative effects of stricter merger policy on the entrant’s investment in-
centives continue to hold in the more general model. The conditions under which policy
has a clear positive or negative effect on the incumbent’s investment incentive become
more demanding than in the benchmark model with weak entrants but they remain quite
transparent. However, the investments of the entrant and the incumbent are no longer
strategic substitutes. As a result, even in those cases where stricter policy increases the
entrant’s investment incentives and decreases those of the incumbent, it cannot be taken
for granted that the stricter policy also results in higher incumbent investments and lower
entrant investments.

Our analysis shows that unilateral policies and merger policies have fundamentally
different innovation effects. This is particularly apparent for entrants whose incentives
are often positively affected by unilateral policies but negatively affected by merger poli-
cies. These opposite results directly reflect profit effects of the policies. While entrants
typically benefit from the protection of unilateral policies, they are adversely affected by
the foregone acquisition profits under stricter merger policies.

Section 2 discusses the relation to the literature. Section 3 introduces the general
framework and a useful auxiliary result that is applicable to UAC policies and merger
policies. Moreover, it specifies the assumptions concerning these two types of policies.
Sections 4 and 5 analyze the benchmark models where entry is always weak and strong,

respectively. Section 6 considers the general case. Section 7 concludes.

2 Related Literature

Our paper is broadly related to the large literature on the relation between competition
and innovation, where “increasing competition” usually refers to an increase in the number
of firms (possibly induced by lower entry barriers) or more intense competition between
a given number of firms. This literature finds conditions for the relation to be positive,
negative, or non-monotone. Important recent contributions include Aghion et al. (2001),
Boone (2001), and Vives (2008).

Schmutzler (2013) provides a reduced-form framework for analyzing the relation, which



attempts to investigate the reasons behind the inconclusiveness of that literature. By
contrast, our paper is about the innovation effects of stricter competition policy rather
than increasing competition. Although these concepts sometimes overlap, the relation
between them is tenuous: First, the effect of competition policy on the number of firms
depends on details —whether a particular type of policy actually corresponds to more or
less firms is not obvious a priori. Second, competition policy often protects weak firms,
implying that it may well soften rather than intensify competition between the firms in
the market.

In its focus on the innovation effects of competition policy, our paper is related to two
broad strands of literature, one that focuses on merger policy and another that deals with
UAC policies. Lefouili and Madio (2025) provides a useful survey of the literature on the
relation between merger policy and innovation, which has grown rapidly in recent years.
Most closely related to our work, numerous papers address policies towards acquisitions
of small firms and potential entrants by incumbents.? A more broadly related literature
deals with the effects of incumbent mergers on innovation.?

Turning to the literature on abusive conduct, several papers deal with specific forms,
such as price discrimination, exclusionary contracts, refusal to deal or tying.

Hausman and MacKie-Mason (1988) uses the example of price discrimination for a
simple formalization of a well-known argument: Policies against UAC reduce a prospective
monopolist’s incentives to innovate to create a new market. By contrast, our paper focuses
on the effects of UAC policies on investment when an established incumbent is already in
the market and an additional entrant might enter.

In a series of papers, Choi analyzes the effects of tying on stochastic R&D investment
and the incentives of firms to use it. Closest to our paper is Choi (2001), where an
incumbent produces strictly complementary products, with potential entry by distinct
firms in both markets. Innovation is necessary for the entrant. If successful, he will have
lower costs than the incumbent. When the incumbent practices tying, the entrants’ R&D
investments decrease, leading to a lower probability of entry in each market. When the
incumbent can also invest, tying serves to strengthen her investment incentives. Tying is

often profitable for the incumbent, and its welfare effects are negative.*

2Examples include Rasmusen 1988, Norbéck and Persson 2012, Philips and Zhdanov 2013, Mason and
Weeds 2013, Fumagalli et al. 2021, Kamepalli et al. 2021, Motta and Peitz 2021, Gilbert and Katz 2022,
Callander and Matouschek 2022, Denicolo and Polo 2024, Dijk et al. 2024 a.b, Bisceglia et al. 2024,
Letina et al. 2024, Motta and Peitz 2024. Eisfeld 2024 provides empirical evidence.

3Examples inlude Federico et al. (2017), Bourreau and Jullien (2018), Jullien and Lefouili (2020),
Denicolo and Polo (2021), Motta and Tarantino (2021), Bourreau et al. (2024), Moraga and Motchenkova
(2025) and Valletti (2025).

4The latter conclusions are confirmed in Choi (2004) who assumes instead that products are indepen-
dent, and that one firm is active in both markets, facing an active competitor in one of them. Strategic
substitutes of investments play an important role in the analysis. Another related paper is Choi (1996).
In an illustrative empirical exercise, Jenkins et al. (2021) analyze the repercussions of anti-competitive



Chen (2014) discusses how an incumbent may use refusal to supply to prevent follow-
up innovation by another firm, and he analyzes under which circumstances this conduct
has adverse welfare effects. Chen and Sappington (2011) ask how the investments of
the incumbent and a potential entrant are affected by previously concluded exclusionary
contracts with damage payments in case of breech.® More broadly related are the early
papers on exclusive dealing (e.g. Rasmusen et al. (1991), Segal and Whinston (2000)).
Even though these papers do not explicitly address innovation, they ask how exclusive
dealing arrangements affect deterministic entry decisions that involve the payment of a
fixed cost, which may be regarded as simplistic innovation decisions. Contrary to most of
the literature on exclusive dealing, we consider anti-competitive actions that take place
after the entry decision has been made.

The recent interest in the relation between competition policy and innovation is mainly
due to the behavior of digital platforms. While the mechanisms explored in earlier papers
are relevant for such markets as well, several papers deal more specifically with digital
markets. Motivated for instance by the Digital Markets Act in the E.U., Madsen and
Vellodi (2023) analyze the effects of data regulation on innovation behavior. They ask
how restrictions on the ability of integrated platforms to imitate sellers affect the latters
innovation activities.

More closely related to our paper, several authors have dealt with the effects of UAC
policies more generally, without restricting them to particular forms of abusive conduct.
Examples include Segal and Whinston (2007), Immordino and Polo (2014) and Cabral
(2018).

In summary, as far as our contribution to the UAC literature is concerned, we belong
to the category of papers that uses (i) stochastic innovation models to analyze (ii) abusive
post-entry behavior (iii) without specifying the exact type of conduct. More importantly,
however, we bring together merger policy and UAC policies in one framework, showing
how the two types of interventions have fundamentally different implications for innova-
tion. Our framework features several mechanisms that have been uncovered by previous
work. This includes the entry-for buy out effects (Rasmusen 1988) as well as the am-
biguous role of UAC policies on the entrant’s innovation incentives, which is related to
Segal and Whinston (2007). Other aspects of our framework, such as the determinants of

merger policy on incumbent incentives, appear to be less well understood.

strategies, including tying, used by Microsoft in the browser war against Netscape. R&D investments are
a central endogeneous variable in the model.

Choi and Stefanidis (2018) analyze how the policy towards exclusive dealing affects an original product
innovation and a follow-up process innovation.



3 The Framework

3.1 Assumptions

We analyze the effects of competition policy in a market with two firms ¢ € {I, E'}, where
I is an incumbent and FE is a potential entrant. Each of these firms is characterized
by a state Y; € R,, which captures the strength of the firm (e.g., low marginal cost
or high product quality). Before introducing the investment game, we specify product
market outcomes in the absence of policy and anti-competitive behavior in general terms,

depending on whether entry takes place.
Assumption 1 Consider the market without policy and anti-competitive behavior.

(i) If a firm i operates as a monopolist, it earns a profit that is an increasing function
[ (Y;).

(ii) In a duopoly, each firm i earns profits I1; such that:

(a) 11; is an exchangeable function of states, II; = I1°(Y;,Y;).
(b) T°(Y;,Y;) is increasing in Y; and decreasing in Y;.
(c) TI°(Y3,Y;) is submodular.

These assumptions are commonly made in the context of investment games. The mono-
tonicity assumptions are particularly natural if the state is an inverse measure of marginal
costs; if the state reflects quality, it may happen that increases in the own state or reduc-
tions in the competitor state reduce profits.

We suppose that the firms operate in a market with an exogeneously given competition
policy «, an element of the set A := [0,1] € R;.® The parameter o corresponds to the
strictness or to the effectiveness of the policy. It could, for instance, capture the resources
of competition authorities or the legal instruments they are allowed to use, such as fines,
dawn raids, etc. In the context of mergers, the variable will capture the probability that
an authority prohibits a merger (see Section 3.4).

The initial, commonly known, states of the firm are given as Y; > 0 and Y, = 0,

respectively. The firms play the following three-stage game.

(i) In Stage 1, each firm decides on an innovation activity y; from ); = [0, 00). Innova-
tion costs are an increasing function K;(y;). Initial states and innovations stochas-

tically determine the final state of the firms. In particular, they determine whether

6In principle, it would be desirable to allow for more general sets A. For instance, we might be
interested in thinking of competition policy as multi-dimensional, consisting of cartel policy, merger
policy and policies towards abuse of dominance. Or we might even distinguish between policies targeting
different types of exclusionary behavior (foreclosure, bundling, exclusive dealing, etc. ).



the entrant is active in the market. If the entrant exerts innovation effort yg, he
will have a new state Yz = [ > 0 with probability p;(yg) and state Yz = h > [ with
probability p,(yg). With probability po(ye) = 1 — pi(yr) — pr(yg), the entrant’s
innovation will not be successful. We refer to the entrant as weak if yg = [ and as
strong if yg = h. The incumbent initially has a state L > 0. He can exert innova-
tion effort y;. With probability ¢g(y;), the innovation will be successful, resulting
in a new state H > L. With probability ¢o(y;) = 1 — qu(yr), the innovation will
not be successful so that the incumbent continues with state L. In the former case,
we speak of a strong incumbent; in the latter case, we speak of a weak incumbent.
We assume that an increase in the innovation effort leads to a first-order stochastic
dominance increase of the outcome distribution. Hence pj(yg) < 0, p,(yg) > 0,
with strict inequality in at least one of the cases. Moreover, ¢};(yr) > 0. The initial
states and investments jointly determine a possibly degenerate distribution of final
states (Yg,Yr) € {0,[,h} x {L,H}. If Y; > Y for j # 4, then firm ¢ will be called

dominant; i = D.

(ii) After the final states have materialized, the firms observe them and they decide
whether to engage in potentially anti-competitive measures. Then firms decide on
potentially anti-competitive behavior after observing innovation outcomes. There

are two versions of the game, differing in the type of anti-competitive behavior.

(a) UAC Game: The dominant firm ¢ = D can choose whether to engage in
unilateral anti-competitive measures. Such actions reduce the state of the
competitor, which is beneficial for the dominant firm. They may be restricted
by competition policy or involve fines, with higher a corresponding to more

restrictive policy.

(b) Merger Game: The two firms decide whether to consent to a merger. The
competition authority prohibits the merger with probability a@ The merged
entity inherits the state of the better firm.

Details for each of the two cases will be specified below.

(iii) In stage 3, one or two firms remain in the market. Prices, quantities and profits
are determined. Given competition policy a and state realizations Y;, there is a
unique SPE in the two-stage subgame in which firms choose anti-competitive actions
before taking price/quantity decisions. Firm ¢ receives subgame equilibrium payoffs
IL(Y;, Yy o) — Ki(y;) for i # j.

We now specify various assumptions about states and payoff functions.

Assumption 2 | < L<h=H



Thus, the identity of the dominant firm is determined by innovation outcomes. A weak
entrant has a lower state than the incumbent, but, depending on the incumbent’s inno-
vation success, the state of a strong entrant will be as high as the incumbent’s or even
better.

Assumption 3 II,(Y;,Y;, «) is (i) increasing in Y; and (i) and decreasing in Y.

Such monotonicity assumptions are familiar from standard duopoly models of process
innovation.” Assumption 3 is more demanding, because it has to hold for all levels of

competition policy. Finally, we introduce the following symmetry assumption:

Assumption 4 The functions I1;,(Y;,Y;, o) are exchangeable in'Y; and Y.

In this setting, the entrant’s expected (gross) payoff as a function of investments and

policy is:

me(Ye, yr; &) = p(ye)lqu (yr) el H; o) + q(yr)Ue(l, L; a))

1
+ pu(ye)lgn (y)Ue(h, H; o) + qo(yr)Ue(h, L; a)] W

The incumbent’s expected payoff as a function of investments and policy is:

Tr(yr, ye; &) = qo(yr) [pn(ye) i (L, h; «) + pi(ye); (L, I «) + po(ye)r (L, 0; )]
+ qu(yn)[pn(ye)IL (H, b; o) + pi(ye) I (H, 1; o) + po(ye)I1 (H, 0; )]

We now write the expected payoffs conditional on a given own state and competitor

investment as follows:

05 (Ye,yn o) == qu(yn)llp(Ye, H; o) + qo(y) e (Ye, L; ) (3)
(Y7, ye; ) = pu(ye)IL (Y7, by o) + pi(ye) 0 (Y1, I o) + po(ye) 1L (Y7, 0; @) (4)

Then the first-order conditions are given as

aﬂ'E

e i (ye) 5Ly o) + py(ye) (b yr o) = Kig(ys) =0 (5)
(97T / * / * !/
a_yj = b (YD) (L, ym; @) + gy (y) I (H, ygs o) = K (yr) = 0 (6)

It is straightforward to show that ‘g’;—g > 0 and g—;; > 0 (see Appendix 8.1).

"For models of product innovation where the state variable corresponds to product quality, increases
in own state and reductions in competitor states may reduce profits because they intensify competition.



’ Case \ 0?71/ 0y10yE \ 0?mg/0ys0yr \ 0?mr /Oyr0a \ 0*mg/dypa \ dy?/do \ dys/da ‘

1 <0 <0 <0 <0

2 <0 <0 >0 <0 >0 <0
3 <0 <0 <0 >0 <0 >0
4 <0 <0 >0 >0

5) >0 >0 <0 <0 <0 <0
6 >0 >0 >0 <0

7 >0 >0 <0 >0

8 >0 >0 >0 >0 >0 >0
9 >0 <0 <0 <0 <0

10 >0 <0 >0 <0 <0
11 >0 <0 <0 >0 >0
12 >0 <0 >0 >0 >0

13 <0 >0 <0 <0 <0
14 <0 >0 >0 <0 >0

15 <0 >0 <0 >0 <0

16 <0 >0 >0 >0 >0

TABLE 1: REACTION FUNCTIONS, INNOVATION INCENTIVES, AND INVESTMENT EFFECTS.

3.2 Comparative Statics

The aim of this paper is to provide results on how competition policy affects the invest-
ments of firms and how the direction of the effect depends on the policy and other aspects
of the environment. For these results, we will generally proceed in two steps.

First, we explore how the primitives of the problem determine (i) the direction in which
the policy parameter affects investment incentives of each firm and (ii) the direction in
which the investment of each firm affects the investment incentives of the other. Expressed
differently, we consider the static investment game in which firms choose yg and yy,
respectively, and receive the expected payoffs of the ensuing subgame thereafter. We try
to learn in which direction a stricter policy shifts the reaction curves of this static game
and whether the reaction curves are slope upwards or downwards. Second, we ask what
can be learned about policy effects without any further information than how the policy
shifts reaction curves and what the slopes of the reaction curves are..

In fact, it is useful to proceed the other way round. We start by being totally agnostic
about how a might shift the two reaction reaction curves and what their respective slopes
are. As aresult, we obtain 16 = 2% possible constellations, corresponding to all conceivable
combinations of mixed partials. Well known comparative statics results show that there
are four cases where the information on mixed partials fully determines comparative
statics, namely the two cases where either both reaction curves are pushed in the same

direction and the investments are strategic complements or the reaction curves are pushed



in different directions and investments are strategic substitutes (see Table 1). It is hard
to argue for strategic complements: In duopoly investment models, strategic substitutes
are more common, at least when knowledge spillovers play a reasonable role.

In this paper, we provide reasonable conditions under which reaction curves are down-
ward sloping and are shifted in opposite directions by the competition policy parameter
(Cases 2 or 3 in Table 1). In those cases, we can apply the following simple result to

obtain robust results about the policy effects of investment.

Lemma 1 Suppose that (a) 7;(yi, yj; ) — K(y;) s strictly concave; (b) % < 0 and
i0Y;

(c)| a?;jg;j <] %Z;" — K"(y;) |. Then the static investment game has a unique equilibrium

for every a € A. Moreover, stricter policy o

(i) increases entrant investments and reduces incumbent investments if

827'(] (927TE
0 .
dyr0a = " dypoa

(i) reduces entrant investments and increases incumbent investments if

827TE 827T[

OypOa U OyrOa’ (®)

Figure 1 illustrates the proposition.

Intuitively, conditions (i) and (ii) make sure that competition policy pushes the en-
trant’s reaction function out and pushes the incumbent’s reaction function in. Conditions
(iii) and (iv) guarantee that the reaction functions are both downward sloping, thus rein-
forcing the direct effects.

Lemma 1 will be applied to policies against unilateral abusive conduct and to merger
policies. For these applications, it will be necessary to understand the restrictions on the
primitives of our model imposed by conditions (i)-(iv). To make progress on these issues,
we will treat the two policies separately in the following subsections.

Before doing so, we note without proofs what can be said about policy effects in the
other cases in Table 1. First, in the strategic complementarity cases 5 and 8, which we
deem unlikely, we can fully sign the effects as both being negative or positive, respectively.
Second, in cases 9-16, we can sign the effect on at least one of the two firms. In the re-
maining cases (1, 4, 6 and 7), where both reaction curves are shifted in the same direction,
we can at least rule out that policy moves each of the two equilibrium investments in the

opposite direction than the direction in which it shifts the corresponding reaction curve.®

8So, for instance, in case 1, where both reaction curves are shifted inward, it cannot be true that both
equilibrium investments increase.

10



FIGURE 1. ILLUSTRATION OF LEMMA 1

Case (i) of Lemma 1 Case (ii) of Lemma 1

Yr yr

RE(yﬁOéo)RE(yI;(n) RE(yI;(ll)RE(yI;OZO)

Ri(yr;ao) Ri(ym; o1)
Rr(ye; o)

Ri(yp; o)

YE YE

The Effects of Competition Policy on R&D investments

Notes: The figure illustrates Lemma 1. The left panel corresponds to the case where policy increases the
innovation efforts of the entrant and decreases those of the incumbent, conversely for the right panel.

In a future version of this paper, we will systematically discuss which of the cases in
Table 1 can be ruled out under plausible conditions. For the moment, we mainly focus on
identifying more primitive conditions on the policy and on the environment guaranteeing

that we can apply Lemma 1.

3.3 Unilateral Abusive Conduct

Policies against unilateral abusive conduct restrict the possible anti-competitive actions
that dominant firms can take or make them less attractive, for instance, by introducing

the possibility of fines. With this in mind, we introduce the following assumption.

Assumption 5 A policy a against unilateral abusive conduct (UAC) satisfies the follow-

ing conditions:
(1) For a dominant firm D and its competitor j (Yp >Y;):
(a) IIp(Yp,Y;, ) is decreasing and 11;(Y;, Yp, «) is increasing in o.

2
(b) ;Ygga < 0.

(i) If Yg =Y, llg and 11} are independent of c.

In words, part (i) states that the policy hurts the dominant firm and helps its competitor.

Moreover, it requires that the policy hurts stronger dominant firms more than weaker

11



firms. Part (ii) states that policy has no effects when firmshave the same state (as none
of them is dominant).

These defining requirements on a UAC policy are obviously very abstract as they
neither specify the nature of the anti-competitive actions nor the exact meaning of a
stricter policy. We will deal with these issues in later versions of this draft. In broad
terms, we think of the anti-competitive action as a means to raise the costs or reduce the
demand of the rival. There are several conceivable interpretations of the policy parameter
a. First, it could correspond to an increasing probability of detection. Second, it could
capture increasing sanction levels. Finally, it could reflect tighter restrictions on conduct,

with a higher a moving the allocation from monopoly to non-cooperative duopoly.

Explicit treatment of anti-competitive actions: A particularly simple way to jus-
tify the above treatment of UAC policies is as follows. Suppose the anti-competitive action
in Stage 2 can be expressed as an increase of the rival’s costs by an amount 5. Suppose that
the feasible cost increase that the dominant firm D can induce is a function S(«; Y}, Y))
that is decreasing in «, as competition policy makes it harder for the dominant firm to raise
the rival’s cost. Thus, for j # D, we can write IIp(Yp,Yj;a) :== 7°(Yp,Y; — B(a; Y3, Yj))
and I1;(Y}, Yp; ) :== 7°(Y; — B(o; Y3, Y;), Yp). Together with Assumption 1, this immedi-
ately implies property (i)(a) of Assumption 5. Property (i(b) follows from submodularity
9B

of 7° as long as 3 is not too strongly decreasing in . Part (ii) will hold as long as

B(a;Y;,Y;) is independent of « for Y; =Y.
3.4 Merger Policy

We now introduce the alternative version of the game where firms decide in the second
stage whether to merge or not. The merger is announced only if both firms agree. If
the firms announce a merger, it will be forbidden with probability o € [0,1]. Without a
merger, each firm 4 obtains its duopoly profits I1°(Y;, Y;). The merged entity obtains the
monopoly profit Iy (Yg, Y7) = I*(Y™), where m := maxz{Y7,Yr}.® We introduce the

following assumptions.

Assumption 6 The benefits from merging
(i) The merger surplus Iy (Ye,Yr) — (H5(YE, Y7) + 119(Y7, YE)) is positive.

(i1) If a merger takes place, each party obtains a share o; > 0 of the merger surplus.

(ii) There are no transaction costs of a merger.

9This is analogous to the no-synergy assumption in Farrell and Shapiro (1990).
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Because of this assumption, the post-merger profit of firm 7 is
(YY) o3 [04() = (0,35 + 16, 37)| > 0.,

Therefore, both firms consent to a merger — but it is only consummated if the competition

authority agrees. Thus, the expected profits of firm ¢ under merger policy o becomes:!°

all’(Y;,Y;) + (1 - a) {Hé(Yi Y;) + o [H“(Ym) — (I°(Y;, Y;) + Hé(yj,yj»} } 9)

The policy effect is given as:

%m,n;a) = —0, [me — (I°(Y;, ;) + H(S(Yj,Yj))] <0 (10

This is straightforward to interpret: The adverse effect of stricter policy on each firm

corresponds to the foregone merger surplus.

4 Benchmark Case 1: Weak Entrants

Before we turn to the general case, we first focus on an important special case that delivers
clear results on the effect of competition policy on innovation. We assume that investment
strictly increases the chances of becoming a weak entrant but that no matter how hard

the entrant tries, he can never become the strong firm.
Assumption 7 (i) High-scale entry is impossible: pp(yg) =0
(ii) RED investment increases the probability of low-scale entry: p)(yg) > 0

This assumption greatly simplifies the analysis.

4.1 Effects of UAC Policies

We first show that in the case of weak entry, the effects of a stricter UAC policy (as

defined in Assumption 5) on investment incentives are straightforward.

0Note the formal similarity to Shelegia and Spiegel 2024.
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Applying Assumption 7 to equation (28) and (29) in the appendix, we obtain:

Prp Ollg(l, H; o) Ollg(l, L; a)

Dyl p(yr) [QH(yI>a—a + QO(yI)a—a] >0

P Ol (H, ;o) Ol (L,1; @)

e e (1)
, Oll;(H,0; « Oll; (L,0; «

() | L) AN

Intuitively, stricter UAC policy protects weak entrants, increasing their profits in the
case of entry. This makes it more attractive for them to invest to increase the proba-
bility of (weak) entry. Next, stricter UAC policies hurt stronger firms more, reducing
their incentives to become stronger. Returning to Figure 1, equation (11) shows that
the entrant’s reaction curve is shifted outward by competition, whereas the incumbent’s

reaction curve is shifted inward. To apply Lemma 1, we need an additional condition:
H[(H,Z,Oé) - HI<L7Z705> < H[(H,0,0é) - H[(L,0,0é). (12>

This condition requires that incumbents benefit more from innovations as monopolists
than as duopolists. Whether this condition applies will depend on the details of the
market. If it holds, then both reaction curves will be downward sloping, reinforcing the

direct policy effects on investment incentives. Accordingly, we obtain:

Proposition 1 Suppose that Assumptions 2-5 and 7 and condition (12) hold. Then
stricter UAC policy increases the investments of the entrant and decreases those of the

incumbent.

Intuitively, the entrant’s gain from being in the market are lower when the incumbent
is stronger; therefore, investment is less attractive for the entrant when the incumbent
invests more. For the incumbent, condition (12) implies that the expected benefits from
investment are lower if the entrant invests a lot, thereby increasing the chance that the
incumbent faces competition.

Note that, even if condition (12) does not hold, the implication of the proposition will
hold as long as the direct effects of the changes in innovation incentives dominate the

indirect effect of an increasing reaction curve of the incumbent.
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4.2 Merger Policy

The effects of stricter merger policy on innovation incentives are fundamentally different

from those of UAC policy. For instance, using Assumption 7 in equation (30), we obtain:

827TE
OypOa

, OMp(l H: o Oly(l. L: o
= p(yE) QH(yI)%‘FQO(yI)% < 0. (13)

Intuitively, stricter merger policy reduces the chance that the merger is consummated, po-
tentially depriving the entrant of his share of the merger surplus in the event of successful
entry. This reduces the incentives to innovate.!!

The effects of stricter merger policy on the incumbent’s innovation incentives are more

subtle. To see this, note that equation (30) implies

2 . .
0 Tr 8H1(H,l,a) _ 8H1(L,l,a)). (14)

Durde qH(yz)pz(yE)< 5a 5o

This expression will have a positive sign if and only if the adverse effect of stricter merger
policy on the incumbent’s profit is smaller when her state is lower, that is, if the merger
surplus is decreasing in the incumbent state. This condition can be shown to translate

into the following requirement on the underlying product market profits:
I°(H, 1)+ 11°(L, H) — (I1°(L, 1) + 11°(1, L)) > II"*(H) — 11*(L) (15)

This says that the beneficial effect of a higher incumbent state on total duopoly profit
must exceed the beneficial effect on its monopoly profit. Whether this holds depends on

details of the market environment.

Proposition 2 Suppose that Assumptions 2- 4, 6, 7 and conditions (12) and (15) hold.
Then stricter merger policy increases the investments of the incumbent and decreases those

of the entrant.

The intuition for the result is a follows. Because of the entry-for-buyout effect, stricter
merger policy reduces the entrant’s investment incentive. If the merger surplus is decreas-
ing in the incumbent’s state, then stricter merger policy increases her investment incen-
tives. These direct effects are mutually reinforcing because reaction curves are downward
sloping under the conditions of the proposition: As the entrant’s reaction curves shift out-
ward, investing becomes more attractive for the incumbent; as the incumbent’s reaction

curves shift outward, investing becomes more attractive for the entrant.

UThis is a variant of the well-known entry-for-buyout effect, often associated with Rasmusen (1988).
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5 Benchmark Case 2: Strong Entrants

In sharp contrast to the benchmark case of weak entrants, we now assume that investment
can only increase the chances of becoming a strong entrant. In order to focus on different

effects than in Section 4, we introduce the following assumption:
Assumption 8 (i) Low-scale entry is impossible: pe(-) =0

(i) RED investment increases the probability of high-scale entry: p}(yg) > 0

5.1 Effects of UAC Policies

For UAC policies, equation (28) now reads as follows:

Pry Ollg(h, L; )
dymda ph<yE)QO<y1)—aa <0 (16)

Under Assumption 8, the only case when stricter policy affects the entrant’s profits is
when the entrant is successful and the incumbent is not. Then stricter policy reduces the
entrant’s profit. As he anticipates this to happen with positive probability, stricter policy
thus reduces the entrant’s investment incentive. Further, as above, it is straightforward
to show that stricter UAC policies always reduce the incumbent’s investment incentives
because stronger firms are hurt more by stricter policies (thus the terms in square brack-
ets are negative in equation (16)). Because both derivatives are negative, we cannot
apply Lemma 1. When comparing our two benchmark cases, we observe that a stricter
UAC policy always reduces I’s innovation incentives, but that the sign of E’s marginal

innovation incentives changes from one benchmark to the other.

5.2 Merger Policy

For the entrant, the effects of stricter merger policy on innovation incentives have the
same sign as those of a UAC policy. For the incumbent, they are fundamentally different.

Indeed, applying Assumption 8 to equation (30), we obtain:

GZWE

8yE8a

OMp(h, H; o) w] <0. (17)

= pi(yE) {QH(yI)a—a + qo(yr) 9

As above, stricter merger policy reduces the chance that the merger is consummated, po-
tentially depriving the entrant of his share of the merger surplus in the event of successful

entry, which reduces the incentives to innovate. For the incumbent, we have:

82W1
Oyr0a

(18)

O (H, hia)  ONL,(L, hi )
O o« ’

= qu(y1)pr(ye) {
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Thus, the incumbent’s incentives to innovation are positively affected by a stricter merger
policy when the term in square brackets is positive, which holds if and only if the value

of catching up for I exceeds the value of preventing catching up for E:
II°(H,h) — TI°(L, h) > T1°(h, L) — T1°(h, H). (19)

In that case, we can apply Lemma 1 and, similarly to the results in Proposition 2, we

obtain the following.

Proposition 3 Suppose that Assumptions 2-4, 6, 8 and conditions (12) and (19) hold.
Then stricter merger policy increases the investments of the incumbent and decreases those

of the entrant.

When comparing our two benchmark cases, we observe that E’s innovation incentives
are affected by a stricter merger policy in a similar way, but that the conditions deter-
mining the sign of I’s marginal innovation incentives differ from one benchmark to the
other.

6 General Case

So far, the analysis has been conducted either under Assumption 7, which states that
entrant’s are always weak or under the alternative Assumption 8, according to which
entry is always strong. We now discuss what happens when weak and strong entry are
both possible.

6.1 Effects of UAC Policies

In the general case of Section 3, the effects of UAC policies are harder to analyze than
in the two polar cases. The main reason is that the required condition for competition
policy to shift out the entrant’s reaction function becomes more demanding than (11) and

(16), the corresponding conditions in the benchmark model. This condition now reads:

Prp Ollg(l, H; a) Ollg(l, L; o)
dymda Pi(yE) qH(?/I)T + QO(yI)a—a 20)
Ollg(h, L; «
+P2(9E)Qo(y1)—E(aa ) >0

In the benchmark model with only weak entry, we only required the first line to be positive
— an immediate implication of the definition of a UAC policy (that it is beneficial for weak
firms). Condition (20) is harder to fulfill, because the second row is negative. Intuitively,

while competition policy protects weak entrants, it hurts strong entrants. The former
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effect works towards higher innovation incentives of the entrant if pj(yg) > 0, whereas
the latter effect always works towards lower incentives. This ambiguity reflects a similar
trade-off as the dynamic model of Segal and Whinston (2007).

An immediate implication of (20) is that p)(yg) > 0 is necessary for a positive policy
effect on entrant incentives! To obtain a sufficient condition for such a positive effect
which will then allow us to generalize Proposition 1, we introduce two conditions. First,

we generalize Assumption 7 as follows:
p;(yg) is positive and large relative to p) (yg) (21)
Second, we generalize condition (12) by adding an analogous requirement for Yz = H
I;(H,Yg, o) = I, (L, Yg, ) <1I;(H,0,c) — II;(L,0,) for Yg € {l, H}. (22)

We then obtain a more general version of Proposition 1.

Proposition 4 Suppose that Assumptions 2-5 and conditions (21) and (22) hold. Then
stricter UAC policy increases the equilibrium investments of the entrant and decreases

those of the incumbent.

Summarizing the effects of UAC policies, they reduce the innovation incentives of the
incumbent by lowering the payoff from getting better. UAC policies always reduce the
benefits from high-scale entry but, if pj(yg) > 0, they increase the benefits from low-scale
entry. If p}(yg) is sufficiently small, the second effect dominates, so that the entrant’s
innovation incentives increase. In that case, the opposing policy effects on incentives
are mutually reinforcing, so that UAC policies reduce the equilibrium investments of the
incumbent and increase those of the entrant. We believe that the conditions of Proposition

4 are appropriate in some cases, but we do not claim that they apply across the board.

6.2 Merger Policy

Generalizing the results on merger policy is more difficult than for UAC policies. However,
the effects of policy on investment are easily understood. To see this, first note that

equation (28) in the appendix implies

g oy Illg(l, H; «) OMlp(l, L; o)
aynoa e [QH(yI)a—a + qo(y,)a—a] .
+ Ph(ys) {QH(yI)% +QO(?J1)¥}

As we assume that the merger surplus is positive and the entrant obtains a positive share
Mg (l,H;a)

o are all negative. Thus, a sufficient condition for an

of it, the policy effects
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adverse policy effect is that investment weakly increases the chances of low-scale entry
(pj(yr) > 0), which appears fairly innocuous.

For the incumbent, note that equation (30) in the appendix implies:

aig; = qu(yr) [pz(yE) <8HI(§2l;a) - aHI(OLo’zl; O‘)) (24)
+pa(un) (8H1(§I(),éh; a) aH,(aL(;h; a)>] |

A sufficient condition for a positive (negative) effect of merger policy on the incum-
bent’s investment incentives is that the merger surplus is decreasing (increasing) in the

incumbent state. To sum up, we therefore obtain:

Proposition 5 Suppose that Assumptions 2-4 and 6 hold.
(i) Stricter merger policy reduces the entrant’s innovation incentives if pj(yg) > 0.

(i1) Stricter merger policy increases (reduces) the incumbent’s innovation incentives if

8H[(H, h‘y Oé)
o

> (S)ﬁﬂz(go,éh;a) and 81‘[1(;;1;04) > (<)

aHI(Lv la Oé)
Ja

The two conditions in Part (ii) are not exhaustive, as the effect of o on the incumbent’s
profits may depend on whether the entrant has a high or low state.

To understand (ii) better, first note that a sufficient condition for a positive (negative)
effect of merger policy on the incumbent’s investment incentives is that the merger sur-
plus is decreasing (increasing) in the incumbent state. Focusing on the conditions under
which policy increases the incumbent’s innovation incentives and applying the definition

of merger profits in equation (9), they can be rewritten as

I°(H, 1)+ 11°(, H) — (I1°(L, 1) + 11°(1, L)) > II*(H) — II*(L);
I1°(H,h) — TI°(L, h) > T1°(h, L) — T1°(h, H).

The first condition requires that the effect of higher state on total duopoly profits exceeds
the effect on monopoly profit, whereas the second condition requires that the value of
catching up for I exceeds the value of preventing catching up for E. Applying these
conditions to standard examples, it is possible to show that each of them applies in
reasonable cases.

Even in the case where the policy effect on the incumbent’s investment incentives are
positive and those on the entrant are positive, Lemma 1 cannot be applied in general,
because the reaction curves of the two firms are typically not both negative. We therefore
do not obtain a general result like Proposition 4 that provides clear comparative statics

for the investment equilibrium.
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7 Conclusions

This incomplete draft provides a low-structure framework for analyzing the effects of com-
petition policy on innovation. It emphasizes the differences between merger policies and
policies against abusive unilateral conduct. For each policy, it finds systematic differ-
ences in the effects on incumbents and entrants. It identifies properties of the market
environment determining whether policy effects are likely to be positive or negative.
There are several obvious next steps in this project. First, we will discuss in more detail
how familiar examples of product market competition fit into our framework, translat-
ing the conditions required for Propositions 1-5 to statements of the primitives in those
examples. Second, we will extend our comparative statics analysis to situations where
the conditions for Propositions 1-5 are violated. Preliminary analysis suggests that even
then it will sometimes still be possible to find conditions under which at least one of the
firms increases or decreases its investments. Third, on a related note, we will attempt
to provide conditions ruling out some of the cases described in Table 1. Finally, we will
explore the scope for welfare statements, even though this will be challenging without

specifying the model in more detail.
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8 Appendix

8.1 Expected Payoffs and Derivatives

For later reference, we summarize the expressions for expected payoffs and their first
and second derivatives for the general framework introduced in Section 3. Except where
otherwise mentioned, we do not distinguish between merger and UAC policies or weak
and strong entrants for the moment.

For the entrant, innovation incentives are

g% = pi(e)lan (y) e, H; a) + qo(y)e(l, L; )] (25)

+ py (YE) lau (yr) e (h, H; o) + qo(yr) g (h, L; o)

Note that the second line is positive (because stochastic dominance implies p), (yg) > 0),
whereas this is not necessarily true for the first line. Nonetheless, g;—g > 0 holds under
Assumption 3: To see this, note that p)(yr) = —py(yr) — p},(ye) implies that

g—Z = (=po(ye) = pr(ye))lan (y)Ue(l, H; o) + qo(yn)e(l, L; a)] (26)

+pu(ye)lam (y) (b, H; o) + qo(yr)p(h, L; o))
Rearranging gives

(97rE

e —po(ye)lgu (y)e(l, H; o) + qo(y) e, L; a)]

+ () laa (yr) Te(h, H; o) — Op(l, H;a)) + qo(yr) Me(h, L; o) — Tp(l, L; a))]
(27)

In this expression, both lines are positive because profit increases in own state.

The innovation incentive of the incumbent is:

8#1

oy, — L @DPn ()L (H, hs o) + pu(ye)ULi(H, 1 0) + polys) 1L (H, 0; )

+ o) [pr(ye) (L, by ) + pi(ye) i (L, 15 o) + po(ye)IL (L, 0; o))

= qy (1) |pr(ye) 1L (H, hya) — (L, hy )] + pi(ye) 11 (H, 1; o) — (L, 1; )]
+ po(ye) U (H,0; ) — II; (L, 0; )] | >0

Here, the second equation holds because ¢, (yr) = —q(yr)-
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The policy effect on the entrant’s profit is:

0 ollg(l, H; ollg(l, L;
% = pl(yE)[QH(yI)# + QO(yI)%]

+ o) o) TR

Ol g(h, L; 04)]
0

The policy effect on the incumbent’s profit is:

0 ol (L, h; oll; (L, oll;(L,0;
% = QO(yI)[ph(yE)% +Pz(%)% +m(w)%1
Ol (H, h; «) Ol (H,l; a) Oll;(H,0; a)

+ qH(yI)[ph(yE)a—a + pz(yE)a—a + pO(yE)T]

The policy effect on the entrant’s investment incentives is:

;;E% = pf(yE)[QH(yI)W + QO(yI)W] (28)
+ phue)lam (o) B0 g A i),
The policy effect on the investment incentive of the incumbent is given as
aa;;ga = qu (1) lph(yE)W +M(%)W +p0(yE)W}
g ) Ty ) P ) AL 0]
= q(yr) {ph(yE) <8HI(§Z}L; 2 _ aHI(aLO:h; a)) (29)
+pl(yE)(8HI(ah;l;a) B 81‘[1(81}011;04))
+ po(us) (8H1(g(f;0;oz) B 8H1(§O,[0; oz))}
Note that the merger policy only has an effect if the entrant innovates successfully.
Accordingly, 2 (;20;04) = Al gLa’O;a) = 0 . The effect of merger policy on the innovation

incentive for the incumbent thus simplifies to:
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8277'1 ’ aH[(H, h;Oé) 8H[(H,Z;OJ)
dy0a = qH(Z/I) [Ph(yE)T +Pl(yE)T}

+qo(yr) {ph(yE)W + pl(yE)W}

(30)

_ ) [ph(yE) (8H1(§Io,éh; a) 8H1(8L(;h; a))
+pl(yE)(aHI(5i;l;a) B aHI%LOll?O‘))}

The effect of the incumbent’s investment on the marginal investment incentive of the

entrant is given by

aQﬂ'E

Oyrdyr

= (—poye) — Ph(we)ldy(y)Ue(l, H; o) + qy(yr)Ug(l, L; )]

+ P (e) 4y (yn) e (h, Hy ) + qo(yr) g (h, L; o)]
= —po(ye)au (y)Ue(l, H; o) + g4 (yr) e (l, L; o))
+ 0(ye) 4y (yr) Me(h, H; ) = e, H; ) + ¢y(yr) (Te(h, L o) = g, L; a))]

(31)
The corresponding term for the incumbent is:
T8 ) o L1 s ) = 1L s )]
ayjayE =qg\¥Yr) |Pp\YE I s 1y I 3 10y
+ pi(ye) (2, ;o) = (L, L )] + po(ye) 1L (H, 0; ) — HI(L,O;a)]]
(32)

= qyu(yr) {pZ(yE)[HI(H, hya) — (L, h; o) = 11;(H,0; ) + 117 (L, 05 )]

+ pi(ye) [ (H, ;o) = T (L, ;) — T (H, 0; o) + (L, 0 @)]}

8.2 Proofs

8.2.1 Proof of Lemma 1

2. 217.. 2. 2k
The statement of the lemma assumes that % — %7;_’ < 0 and % — 8877 < 0Oat y; and y;
K3 7 J J

defined by the FOCs g—’; — 9% — () and 8i7 — g—];? = 0. Assume further that the equilibrium

0y; 89] i
' ce= (Pm Pk (Pm Pk Pmy )\ [ 9w 1ibri
is stable: ¢ = ( % % o7 % vy, ) \ gy ) = 0 at the equilibrium.

Totally differentiating the FOCs with respect to o and reorganizing leads to:

da €&

dy;k . 1 _ 62771' 827TZ' _ 82]61 827'(']' 8271'1'
dady; \ Oy; Oy )  Oady; dy;0y;
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and

@ . 1 |: 827'(']‘ <827Tj 82]€j) i 827'('1' 8271']‘

da € _ﬁaﬁyj oy? B oy dady; Dy;0y;

* dy* , .
C;yoz > (0 and % < 0 with the assumptions from Lemma 1.

Clearly,

8.2.2 Proof of Proposition 1

By (11), afgga > 0 and a‘i’ga < 0. Thus, Lemma 1 is applicable provided ai?ail < 0 and
6271'[ <
Oyrdyr

Using Assumption 7, the interaction term (31) for the entrant thus simplifies to:

827TE
— ! (1. H: , (L L
Oyrdyr Po(ye) gy (yr) el Hy o) + qo(yr)e(l, L; o)
Equivalently,
aQﬂ'E
— / (1. H: (1 L
Syedy; (Y1) [pl(yE)[ e(l, H;a) p(l, L; )]

This expression is negative by Assumption 3(ii). Similarly, (32), the interaction term for

the incumbent, simplifies to

0? ,
() [Pf(yE)[HI(H, ;o) = Hp(L, ;) — I (H, 05 ) + 11 (L, 0; )]
8y13yE

This term is negative if and only if (12) holds.

8.2.3 Proof of Proposition 2
?rg
Oygoa

Second, using the arguments in the main text and condition (15), we obtain 8‘9;1% > 0.

Third, the interaction term for the entrant is totally analogous to the case of the anti-

This is a straightforward application of Lemma 1. First, < 0 according to (13).
dominance policy:

827TE

Oyrdyr

— ) [pxyE)[HE(z, H; o) — Tg(l, L )] (33)

This expression is negative by Assumption 3(ii). Finally, the interaction term for the

incumbent is:

0 , ,
) [pz(yE)[HI(H, La) = (L o) = (H,0;a) + (L, 0;0)] | (34)
0yr0yg
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This expression is negative by condition (12).

8.2.4 Proof of Proposition 3

827I'E
OygOa

We check the four conditions of Lemma 1. First, < 0 according to (17). Second,

as argued in the main text, aiya > 0 is implied by condition (19). Third, using the first

equation in (31),

S = o)y I i )~ 10, L) (39

This expression is negative by Assumption 3(ii). Finally, the interaction term for the
incumbent ((32)) is:

82 ! /
o qy (yr) {ph(yE)[HI(H, h;a) = (L, h; o) — T (H, 0; ) + (L, 0; )] (36)
0yr0yk

This expression is negative by condition (12).

8.2.5 Proof of Proposition 4

The result is an implication of Lemma 1(i). To see this, we need to show that the four
conditions of the Lemma hold. First, (21) guarantees that (20) holds. Second,

0y Ol (H, h;e)  OILf(L, s o)

e~ ¢ (yn)pn(ye) | 5o o ]
+ qu(yr)pi(ye) [anl(;i’l;a) - anlgoll;a)} (37)
+ i (yr)po(yE) [811[(;20; 9 _ aHI(aLO’éO; a)] <0

This expression is negative without further assumptions: Because stricter UAC policies

hurt strong firms more, they reduce incentives to become stronger. Next,

82 / / /
"E ) | Pl ye) e, H; ) — Tp(l, L; )] + ph(ye) s (h, H; @) — Tg(h, L; o)]
Oyrdyr

For this expression to be negative we require
piye) e, H; ) — Up(l, Ly &)] + p, (ye) e (h, H; o) — p(h, Lia)] <0 (38)

Due to Assumption 3(ii), a simple sufficient condition for this to hold is that pj(yg) > 0.
Intuitively, the entrant’s gain from being in the market as a strong or a weak firm are

lower when the incumbent is strong; therefore, investment is less attractive for the entrant
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when the incumbent invests more.

The corresponding interaction for the incumbent is:

8271']

0yr0yk

= q;i[(y]) p;l(yE)I:HI(H7 h; Oé) - HI<L7 h;Oé) - HI<H70; Oé) + HI(L70; OJ)]
+ pi(ye) 1L (H, ;o) = (L, ;o) — T (H, 0; ) + I (L, 0; )]

For this term to be negative, we require that

Pr(ye) 1 (H, hya) — (L, by o) — I (H, 0; ) + 11, (L, 0; )]

0l ) T (15 @) — T (L, 1 ) — T (H, 0; @) + T (L, 0 0)] < 0 (39)

By condition (22), the terms in the small square brackets are both negative. Thus, a
sufficient condition for (39) to hold is that pj(yg) > 0.

8.2.6 Proof of Proposition 5

(i) 3‘12;8% is given by equation (28). The terms in brackets in this expression are negative

by (10). The claim thus follows from p/ (yg) < 0.

(i) 2oL is given by equation (30). If the two conditions in Part (i) of Proposition 5

dyroa
both hold with >, then the two expressions of the form 2 (ali’l;a) — dnléi’l;a) clearly are

both positive, conversely when both conditions are negative.

References: to be added
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