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1 Introduction

In recent years, a growing number of large firms have increasingly sought to acquire start-ups. For

instance, between 2009 and 2019, Google, Amazon, Meta, Apple, and Microsoft collectively completed

nearly 400 acquisitions globally, many of which targeted start-up firms (Furman, 2019). More recently, in

the AI industry, acquisitions of start-ups have become increasingly frequent. In 2023, Apple acquired 32 AI

start-ups, consolidating its leading position in the sector among major technology firms, compared with 21

acquisitions by Google and 18 by Meta.1 The frequent acquisitions of start-ups by large firms have raised

concerns among antitrust authorities about so-called “killer acquisitions” (KAs)—strategically motivated

deals aimed at terminating the innovative activities of start-ups and preempting future competition. As a

result, a burgeoning body of literature has emerged on KAs (Cunningham et al., 2021; Motta and Peitz, 2021;

Letina et al., 2024; Dijk et al., 2024a), investigating the underlying motivations behind such acquisitions and

their broader implications for market competition, innovation, and consumer welfare. OECD (2020) presents

the consequences of this strategy within a theoretical framework of harm.

Much of the growing literature on start-ups acquisition examines transactions within horizontal market

settings, concentrating on the motives of incumbent firms to acquire potential competitors. However, in

real-world scenarios, acquisitions of start-ups frequently do not occur within a single, isolated industry level.

Instead, these transactions often transpire within vertically related industries or within segments of a broader

ecosystem. For instance, major chip supplier Nvidia has increasingly engaged in acquisitions and investments

targeting downstream start-ups. It has recently acquired several AI start-ups, including the Israeli start-up

Run:ai2 and the Chinese start-up Lepton AI3.

A further example is the mid-2025 “bidding war” between OpenAI and Google for Windsurf, a rapidly

1“AI Shopping Spree — Apple Leads Charge with 32 Startup Acquisitions in
2023”, CDO Magazine Bureau, March 19, 2024, https://www.cdomagazine.tech/aiml/

ai-shopping-spree-apple-leads-charge-with-32-startup-acquisitions-in-2023?$utm_source=

chatgpt.com
2“Nvidia closes $700 mln Run:ai acquisition after regulatory hur-

dles”, Reuters, December 30, 2024, https://www.reuters.com/markets/deals/

nvidia-closes-700-mln-runai-acquisition-after-regulatory-hurdles-2024-12-30/.
3“NVIDIA acquires Chinese GPU cloud startup Lepton AI: report,” TechNode Feed, April 9, 2025, https:

//technode.com/2025/04/09/nvidia-acquires-chinese-gpu-cloud-startup-lepton-ai-report/.

2

https://www.cdomagazine.tech/aiml/ai-shopping-spree-apple-leads-charge-with-32-startup-acquisitions-in-2023?$utm_source=chatgpt.com
https://www.cdomagazine.tech/aiml/ai-shopping-spree-apple-leads-charge-with-32-startup-acquisitions-in-2023?$utm_source=chatgpt.com
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https://www.reuters.com/markets/deals/nvidia-closes-700-mln-runai-acquisition-after-regulatory-hurdles-2024-12-30/
https://technode.com/2025/04/09/nvidia-acquires-chinese-gpu-cloud-startup-lepton-ai-report/
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growing start-up specializing in generative AI–powered coding assistance tools.4 Positioned at the application

layer of the AI value chain, Windsurf represents a direct competitive threat to Google’s GitHub Copilot, but

its offerings are highly complementary to OpenAI’s upstream strengths in foundation model development.

OpenAI first proposed to acquire Windsurf in 2025, Google effectively derailed the acquisition by securing

a $2.4 billion agreement to hire Windsurf’s top executives and core engineering team.5 The bidding contest

between OpenAI and Google for Windsurf exemplifies a competitive acquisition targeting a high-potential

start-up, particularly between rival firms and firms offering complementary products. The existing literature

has largely neglected the motives and effects of start-up acquisitions in contexts involving multiple levels of

the industry and differing acquisition incentives.

In this paper, we explore several key questions within the framework of vertically related industries by

considering the bidding game between the monopoly upstream supplier and a downstream incumbent. First,

does an upstream supplier have the incentive to implement an “acquire-to-save” strategy, whereby it prevents

a downstream killer acquisition by acquiring the downstream start-up and continuing its innovation? Second,

how would this scenario affect the behavior of the downstream acquirer, relative to the case in Cunningham

et al. (2021)? Finally, what are the welfare implications of start-up acquisitions when both upstream and

downstream firms compete for an acquisition target?

We extend the seminal work of Cunningham et al. (2021) by introducing an upstream sector to the

downstream market. Similar to Cunningham et al. (2021), a potential entrant, E, is poised to enter the

downstream market with a differentiated product, contingent upon the successful development of its new

innovation project. An incumbent downstream firm, D1, may engage in a killer acquisition by acquiring the

entrant and halting its innovation project. The introduction of an upstream supplier leads to the emergence of

the “acquire-to-save” equilibrium, which ensures the survival of the new start-up and its innovative project.

We analyze the incentives of both the upstream supplier and the incumbent downstream firm to acquire

the entrant through a bidding game. We further extend the model to two settings: sequential acquisition

decisions by U and D1, and potential entry in the upstream market.

Our first main result shows that an “acquire-to-save” equilibrium can indeed arise, in which the upstream

4“The Windsurf Wars: How Google’s $2.4 Billion Talent Grab Sparked the Biggest AI Coding Acquisition
of the Year”, John K. Waters, July 16, 2025, https://pureai.com/articles/2025/07/16/windsurf-wars.
aspx

5“Google snatches Windsurf execs in a $2.4B deal, derailing OpenAI’s biggest acquisi-
tion yet”, Gyana Swain, July 14, 2025, https://www.computerworld.com/article/4021763/

google-snatches-windsurf-execs-in-a-2-4b-deal-derailing-openais-biggest-acquisition-yet.

html#:~:text=In%20a%20dramatic%20reversal%20that%20has%20sent%20shockwaves,to%20be%

20acquired%20by%20OpenAI%20for%20%243%20billion.
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supplier outbids the incumbent downstream firm to acquire the entrant and save its innovation project.

Specifically, the upstream supplier has an incentive to do so when the entrant would otherwise be acquired

by the downstream incumbent and its project subsequently terminated. This equilibrium emerges in the

bidding game when downstream competition is not too intense. In such a scenario, the upstream supplier

effectively saves the start-up’s innovative project. This finding suggests that the market mechanism itself

has the potential to prevent killer acquisitions, thereby reducing the need for excessive antitrust regulation.

Secondly, our analysis reveals a novel incentive for a downstream incumbent firm to engage in a killer

acquisition. In particular, the threat of forward integration by the upstream supplier adds a new dimension

of competition—emerging from the upstream market rather than the purely horizontal setting analyzed in

Cunningham et al. (2021). After acquiring the downstream entrant and successfully developing its new

final product, the integrated firm would enter the downstream market with a cost advantage over other

downstream competitors. We demonstrate that there exist parameter values under which the downstream

incumbent firm acquires and kills the new entrant, with the explicit intent of preventing it from being

acquired and saved by the upstream supplier. We refer to this as a Type-II killer acquisition, distinguishing

it from the concept of killer acquisitions discussed in Cunningham et al. (2021). To the best of our knowledge,

this paper is among the first to analyze this distinct form of killer acquisition.

Third, our analysis shows that an acquisition by U improves both consumer and social welfare relative

to D1’s acquisition, including both Type-II killer acquisitions and cases where D1 develops the new project.

However, D1’s acquisition and development may still generate welfare gains relative to E’s stand-alone devel-

opment—the benchmark commonly used in antitrust analysis. This highlights the importance of considering

alternative counterfactual in merger assessments, particularly those involving other potential acquirers.

Finally, in a symmetric setting with start-ups entry to the upstream market, similar results are obtained.

The “acquire-to-save” equilibrium can arise where a downstream firm wins the bidding game by acquiring the

upstream entrant which would be acquired and “killed” by the upstream firm. A “Type-II” KA equilibrium

also exists where the upstream firm acquires the start-up supplier and then “kills” it, solely to prevent a

downstream firm from acquiring it and entering backward to the upstream market.

An increasing body of literature has examined KAs in recent years, since the influential study by Cun-

ningham et al. (2021).6 For instance, Jin et al. (2023) empirically documented that GAFAM acquired more

start-ups than other leading firms. Gautier and Lamesch (2021) show that 60 percent of products were

6The authors developed a model of killer acquisitions, which we build upon in this paper, and find that
approximately 7.4 percent of acquisitions in the U.S. pharmaceutical industry are killer acquisitions.
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discontinued within 175 digital mergers. Similarly, Affeldt and Kesler (2021) found that half of the apps

acquired by Google are discontinued. Using a theoretical model, Motta and Peitz (2021) examine KAs under

conditions where firms face resource constraints in development. They outline theories of harm related to

horizontal and conglomerate mergers in digital industries, particularly with regard to start-up acquisitions.

Unlike our study, the majority of the existing literature analyzes start-up acquisitions in horizontal settings.7

Régibeau (2022) argue that killer acquisitions are a serious concern in the pharmaceutical industry but

appear less common in the digital sector. Owing to features such as network effects, economies of scope,

and strong synergies on both the supply and demand sides, incumbents in digital industries may even have

stronger incentives to further develop acquired innovations or integrate them into their ecosystems (Bourreau

and de Streel, 2019, 2020; Cabral, 2021; OECD, 2023).

Our study focuses on competitive acquisitions of a downstream entrant in vertically related industries.

The results regarding the “acquire-to-save” strategy stem from a distinct incentive present in complementary

markets, and are therefore aligned with perspectives in this segment of the literature. However, the potential

for Type-II killer acquisitions in our model suggests that incumbents at one level of the market may have

an even stronger incentive to acquire start-ups, simply because other parties within the “ecosystem” may be

interested in acquiring the same target, which could eventually evolve into new competitors.

Another line of research examines the impact of anticipated acquisitions on the innovation direction of

start-ups. Letina et al. (2024) analyze the effect of the prospect of being acquired on ex ante innovation,

finding that the negative impact on innovation from prohibiting such acquisitions is minimal when com-

mercialization potential is high. Dijk et al. (2024a,b) demonstrate that start-up acquisitions distort the

innovation portfolios of both incumbents and entrants. The authors argue that allowing such acquisitions

may induce entrants to alter their innovation strategies in order to maximize acquisition rents. In a Hotelling

model, Gilbert and Katz (2022) find that the prospect of a merger may lead an entrant to prefer imitating

an incumbent’s product rather than innovating with a more differentiated one. Kamepalli et al. (2020) show

that venture capitalists’ focus on prospective payoffs for entrants may create a “kill zone” for innovation.

Similarly, Teh et al. (2024) find that start-up acquisitions distort the R&D incentives of non-target start-ups

by creating a comparable “kill zone”.8

7An exception is Cabral (2024), which considers the uncertainty surrounding the entrant, who may either
be a complementor or a substitute to the incumbent, and theoretically derives the optimal merger policy.

8Rizzo (2021) finds that the provision of first-time financing to start-ups is decreasing, a trend that
may exacerbate such distortions. Gugler et al. (2025) shows that While big-tech acquisitions are argued
to negatively affect venture capital funding, their average impact on patenting is positive. Ederer and
Pellegrino (2023) shows a shift in start-ups from initial public offerings (IPOs) to acquisitions, which enhances
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In a recent paper, Cao et al. (2024) examine upstream killer acquisition by an upstream firm facing

a potential entrant. The authors compare the incentives for acquisition by the same acquirer under two

scenarios: vertical separation and vertical integration. They find that the likelihood of KAs is higher under

vertical integration if the incumbent firm has a greater probability of successfully developing the start-up’s

project. Unlike us, the authors do not consider the “acquire-to-save” strategy or Type-II killer acquisitions.

The remainder of the paper is organized as follows. Section 2 presents the basic model. Section 3

examines the stand-alone incentives for acquiring E by an upstream supplier and a downstream incumbent,

respectively. Section 4 analyzes the bidding game between the two potential acquirers, establishing “acquire-

to-save” and “Type-II killer acquisition” as equilibrium phenomena. Some welfare analysis is conducted in

Section 5. Section 6 considers two extensions: a sequential-move setting in which the two potential acquirers

move one after the other, and a case of upstream entry/KA and downstream “saves”. Section 7 concludes.

The proofs of all lemmas and propositions are contained in the Appendix

2 The Basic Model

We consider a two-tier industry with a downstream market where n firms (D1, · · · , Dn) produce hor-

izontally differentiated products and compete in price. The demand function Di faces is pi(qi, qj), which

satisfies (∂pi/∂qi) < 0, (∂pi/∂qj) < 0,| (∂pi/∂qi) |>| (∂pi/∂qj) |, i ̸= j. For simplicity, we use the linear

demand system given by pi = a − qi − γ
∑n

j ̸=i q
j , i, j = 1, · · · , n, where γ ∈ (0, 1) represents the degree of

substitution among these products. In the upstream market a supplier U sells an intermediate good to all

downstream producers. One unit of each final product requires one unit of the input. The cost of producing

the input is c > 0. The costs of transforming the input into the final product are normalized to zero.

A potential entrant to the downstream market, E, is endowed with an innovative project which, if

developed and successfully executed, will result in the introduction of a new final product. The development

cost of this project is k > 0, and the probability of its success is ρE ∈ (0, 1). Consequently, this potential

entrant and its innovation pose a competitive threat to the incumbent downstream firms. A downstream firm,

denoted as D1, can acquire E, and then choose to develop or terminate E’s new project. As in Cunningham

oligopolistic power. Affeldt and Kesler (2021), Prado and Bauer (2022) highlight the distortion of innovation
caused by start-up acquisitions. Other scholars argue that start-up acquisitions serve as a strategy to compete
for talent (Chatterji and Patro, 2014; Bar-Isaac et al., 2024) or to gain access to valuable data (Alexandre and
Taylor, 2024; Chen et al., 2022). Additionally, Cao and Lin (2024) propose a “synergy test” for evaluating
the welfare effects of (horizontal) acquisitions of start-ups.
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et al. (2021), the probability of successful development of the new project by D1 is ρD1 ∈ (0, 1). This

allows for potential synergy effects in a horizontal merger, where the combined firm enjoys greater efficiency

in innovation due to complementary R&D assets, among other factors, resulting in ρD1 ≥ ρE . Moreover,

the upstream supplier U can also acquire E. For simplicity, we assume that the probability of successfully

developing the new final product by U is the same as ρE .9

Each of the three potential product developers may experience success or failure. If E is successful in

developing the new product independently, the downstream market will consist of n+1 differentiated firms.

If D1 acquires E and successfully develops the new project, it competes as a two-product firm against the

other n − 1 single-product downstream firms. Finally, if U acquires E and successfully develops the new

project, it becomes a vertically integrated firm and enters the downstream market and competes with the n

incumbent firms. In all of these scenarios, U sells the input to the other downstream firms at a unit price

w, which, of course, takes different equilibrium values depending on the market structure. Subsequently,

the downstream firms compete with one another in Bertrand fashion. We employ backward induction to

determine the equilibrium outcomes for each market structure.

Table 1 presents the post-innovation equilibrium profits, gross of the development cost k, for all firms

across the scenarios outlined above. They are functions of the degree product differentiation γ, the proba-

bilities of success in product development, among others.

Table 1: Post-innovation equilibrium profits in different subgames

Acquisition Decision Development Decision U/UE D1 E

no acquisition
success πU

¬acq,S πD1
¬acq,S πE

¬acq,S

failure/no development πU
¬acq,F πD1

¬acq,F 0

acquisition by D1

success πU
acq,S πD1

acq,S 0

failure/no development πU
acq,F πD1

acq,F 0

acquisition by U
success πUE

vacq,S πD1
vacq,S 0

failure/no development πU
vacq,F πD1

vacq,F 0

In the state of no acquisition, (denoted by ¬acq), it is profitable for E to develop its new project if

9That is, we abstract from possible synergy effects associated with the (vertical) merger between U and E
on innovation. After all, unlike D1, U is not in the same market with E. So, we assume that the probability
of success for developing E’s project remains what it is after acquisition by U .
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and only if k < kE , where ∆E(γ) ≡ πE
¬acq,S and kE(γ) ≡ ρE∆E . If E successfully develops the project

(S ) and subsequently enters the final product market, D1 and E earn the same post-entry profit, denoted

by πD1

¬acq,S = πE
¬acq,S . The profits for the upstream firm U in this case are given by πU

¬acq,S . If E fails to

develop its new product (F ) or it is not profitable for E to develop it (k ≥ kE), then each of the n incumbent

downstream firms earns the profit equal to πD1

¬acq,F , which is higher than πD1

¬acq,S .

It is important to note that U earns greater profits if E successfully develops its new product and enters

the downstream market than if E’s development fails: πU
¬acq,S > πU

¬acq,F . This is because that successful

entry downstream intensifies competition in the final product market, thereby raising the derived demand

for the input and, hence, U ’s profits. This benefit to the upstream supplier vanishes if E’s new project is

acquired by D1 and “killed” subsequently, as studied in the literature so far. This is key to our analysis of

U ’s incentive to acquire E and engage in what will be called the “acquire-to-save” strategy in this paper.

3 Stand-alone incentives for acquisition

To analyze the competitive acquisition incentives between upstream firm U and downstream D1, we first

examine their stand-alone incentives for acquiring E. After acquisition, the owner of E makes its development

decision. If the firm considered chooses not to acquire E, then the entrant E develops the project by itself.

Following Cunningham et al. (2021), the acquisition price, denoted by P , equals E’s reservation price. That

is, P = ρE∆E−k if k < kE , and P = 0 otherwise. In the bidding game considered later, the acquisition price

is endogenously determined and may exceed this reservation price. The game is solved using the standard

backward induction procedure.

3.1 D1’s stand-alone incentive for acquisition

We begin by analyzing D1’s stand-alone incentive to acquire E. D1 first decides whether to acquire

(acquisition decision), and if so, subsequently chooses whether to develop the project (development decision).

If it does not acquire, E retains ownership and makes its own development decision. This case is essentially

the same as Cunningham et al. (2021). A small distinction is that the input price, and consequently the

marginal cost, for all downstream firms is determined by U in our setting, whereas the marginal cost is

exogenous in Cunningham et al. (2021). As a result, the characterization of D1’s optimal strategy in our

model follows essentially the same pattern as in Cunningham et al. (2021).
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We denote the stand-alone incentive for D1 to acquire E as SD1 , defined as follows:

SD1 ≡ D1’s payoff if D1 owns E - D1’s payoff if E owns the project.

SD1 represents the maximum willingness to pay by D1 for acquiring the project, if D1 is sole potential

acquirer. By definition, D1 has an incentive to acquire E if and only if SD1 > P .

The expected profit of D1, if it has acquired E, depends on its development decision with respect to the

newly acquired project. Define

∆D1(γ) ≡ πD1

acq,S − πD1

acq,F and kD1(γ, ρD1) ≡ ρD1∆D1 .

Here, kD1 represents the maximum development cost for which D1 would be willing to develop the project.

In other words, it will terminate the project if k ≥ kD1 , and develop the project if k < kD1 . This threshold

level depends on the probability of success in development if D1 is the owner of the project, ρD1 and the

degree of competition in the downstream market, as measured by γ.

As pointed out by Cunningham et al. (2021), due to the “replacement effect” (Arrow, 1972), the net gain

from developing the new product is smaller for D1 than for E (∆D1 < ∆E), since D1 already earns positive

profits from selling its existing product. Consequently, introducing the new, competing product would erode

some of its existing business. Therefore, there exists a range of parameter values for k such that, while it

is profitable for E to develop the new product, it is not profitable for D1 to do so (that is, kD1 ≤ k < kE).

This gives rise to the outcome of killer-acquisition (in the absence of competing acquisition of E by U). We

call this Type-I KA, which is solely aimed at eliminating a horizontal potential competitor.

Under the assumption that kD1(γ, ρD1) ≤ k < kE(γ), D1’s stand-alone incentive to acquire E equals

the profit it obtains from acquiring and terminating the project minus the profit it will earn if it allows E to

develop the project itself. That is, in this scenario, the condition under which D1 has a stand-alone incentive

to acquire E can be written as:

SD1 = πD1

acq,F −
(
ρEπD1

¬acq,S + (1− ρE)πD1

¬acq,F

)
> P. (3.1)

Next, we derive the specific parameter range (for γ and ρD1 in particular) in which Type-I KA occurs.

First, define γE , such that kE(γE) = k. The threshold γE represents the maximum level of γ at which

entrant E still has an incentive to develop the project independently. Next, denote θ(γ) = k
∆D1

, for all
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γ ∈ (0, 1). This represents the threshold value of ρD1 below which D1 does not have incentive to develop the

new project after acquiring E. This threshold value of ρD1 is an increasing function of γ - the more intense

downstream competition is, the greater synergy effect is required for D1 to be willing to continue with E′s

project after acquiring it. Finally, for k ≥ kD1 , define γS
ka, such that SD1 |γ=γS

ka
= P |γ=γS

ka
. By definition,

γS
ka is the threshold value of γ below which D1 lacks a stand-alone incentive to engage in killer acquisition.

Then, we obtain Lemma 1.10

Lemma 1. (The existence of Type-I KA, Cunningham et al. (2021))

When D1 is the sole potential acquirer, there exists threshold γE, γS
ka and θ(γ), such that D1 chooses

“acquire-to-kill (Type I KA)”, if and only if ρD1 < θ(γ) and γS
ka ≤ γ < γE.

Lemma 1 presents one of the most insightful findings from the theoretical model in Cunningham et al.

(2021), which asserts that D1 will engage in killer acquisitions if the potential entrant poses a sufficiently

strong competitive threat (γ is sufficiently large) and the probability of success after an acquisition is not high

(ρD1 is not high), as illustrated in Figure 1, which is basically the same as Figure 2 in Cunningham et al.

(2021). Note that downstream killer acquisitions negatively impact the upstream firm (πU
acq,S > πU

acq,F ).

This will impact on the behavior of the upstream firm, which we will study later in this paper.

Figure 1: D1’s stand-alone incentive for acquisition

Depicted for parameter values a = 100, c = 0, n = 2, ρE = 0.5, and k = 50

10In the Appendix, we prove that γS
ka < γE . We assume k is not too large, so that all threshold values of

γ and ρD1 lie within the interval (0, 1).
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For other parameter values, D1 may find it optimal not to terminate the new project upon acquisition.

This outcome occurs, for example, when ρD1 is relatively large, such that the new project is more likely to

succeed if developed by D1 rather than E, owing to the synergy effect of the acquisition, as shown in Figure

1. For other parameter values, specifically small γ and small ρD1 , D1’s optimal strategy is “no acquisition”.11

3.2 U ’s stand-alone incentive for acquisition

Firm U ’s stand-alone incentive to acquire E, denoted by SU , is similarly defined as the difference between

U ’s payoff when it acquires the project and its payoff when E remains the owner of the project:

SU ≡ U ’s payoff if U owns E − U ’s payoff if E owns the project.

The first term represents U ’s expected profit if it owns E, conditional on U ’s development decision,

whereas the second term is U ’s expected profit if there is no acquisition. U has an incentive to acquire E if

and only if its stand-alone incentive exceeds E’s reservation price, P .

After acquiring E, successful development increases U ’s total profits, relative to the state of failure. The

post-innovation profit differential and the development cost threshold that makes developing the project

break-even are denoted as

∆UE(γ) = πUE
vacq,S − πU

vacq,F and kUE = ρE∆UE ,

respectively. Therefore, after acquiring E, U will choose to develop the new project if and only if k < kUE .

We have the following Lemma regarding the comparison of post-entry net gains.

Lemma 2. For γ ∈ (0, 1), ∆D1(γ) < ∆E(γ) < ∆UE(γ).

Among the three potential owners and developers of the new project, UE has the greatest incentive to

develop the project, followed by potential entrant E, and then the downstream incumbent D1, in terms of

post-innovation profit. This is expected given that the integrated firm can internalize the positive external-

ities associated with pricing and quantity decisions between its upstream and downstream decisions.12

11The detailed derivations are available from the authors upon request.
12The ex ante value of the project for the owner depends on the probability of success in developing it

(ρD1 or ρE), the degree of product substitution downstream (γ), and the cost of development (k).
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Since U has no incentive to acquire when k ≥ kUE13, we now consider the case k < kUE and examine

U ’s strategic choices in response to E’s development decisions.

When E has an incentive to develop its project (k < kE), the rewards for U from entering the downstream

market as an integrated firm may justify the costs of acquiring E. In this case, U will acquire and develop

the new project, a strategy we term “acquire-for-downstream-entry”. When k < kE(γ), SU > P is

equivalent to

SU = ρEπUE
vacq,S + (1− ρE)πUE

vacq,F − k − (ρEπU
¬acq,S + (1− ρE)πU

¬acq,F ) > P. (3.2)

For development costs falling into [kE , kUE), E does not develop the project. But firm U may find it

profitable to do so if it is the owner, with the expectation of entering the downstream market once successful

in developing the project, thereby activating a project that would otherwise not be developed at all by E.

We term this strategy as “acquire-to-activate”. Taking into account that the acquisition price for firm U

is zero, in this case, SU > P is equivalent to

SU = ρEπUE
vacq,S + (1− ρE)πUE

vacq,F − k − πU
¬acq,F > 0. (3.3)

Similar to the threshold γE as defined before, we use γUE to denote the maximum level of γ at which

firm U has an incentive to develop E′s project after acquiring it. In the Appendix, we prove that γE < γUE .

This inequality reflects the fact that firm U is able to enter the downstream market as a vertically integrated

firm. We have the result in Proposition 1.

Proposition 1. (U ’s stand-alone incentive for acquisition) If U is the sole potential acquirer, its

optimal strategy is “acquire-for-downstream-entry”, for γ < γE, “acquire-to-activate”, for γE ≤ γ < γUE,

and no-acquisition, for γ ≥ γUE.

U ’s stand-alone incentive for acquiring E, crucially depends on the degree of product substitution in the

downstream market, among other things. In particular, if γ is small, E develops its project, and it is optimal

for U to adopt the “acquire-for-downstream-entry” strategy. This is because U profits more from becoming

a vertically integrated firm than it would if E develops the project. If γ is sufficiently large so that E does

not develop its project due to excessively intense competition but U still finds it profitable to acquire E,

U ’s optimal strategy shifts to “acquire-to-activate”. However, when γ is too large and hence downstream

13When k ≥ kUE , it follows that k ≥ kE , implying that SU = 0 = P .
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competition is too intense, an acquisition ceases to be profitable. In general, firm U has a strong incentive

to acquire E, which provides the base for the emergence of the “acquire-to-save” equilibrium which has been

neglected in the literature and is established in the next section.

4 A Bidding Game for Acquisition

Having examined the firms’ stand-alone incentives for acquiring the potential downstream entrant E, we

now consider a bidding game between U and D1 for the right to acquire E. Specifically, U and D1 compete

in a first-price-sealed-bid auction. The game proceeds in the following three stages:

• Stage 1 (Bidding stage): U and D1 simultaneously and independently submit bids, denoted by bU

and bD1 , respectively. The highest bidder wins the right to acquire E by paying the amount equal to

its bid.14

• Stage 2 (Development stage): The project owner decides on project development.

• Stage 3 (Product market competition): Given the market structure following the development stage,

U sets the unit price for the intermediate good charged to all and each downstream firm, after which

the downstream firms engage in Bertrand competition with respect to the final products.

To analyze bidding behavior, we define each bidder’s value of the project, as follows, for i = D1, U ,

V i ≡ The expected payoff of i if it owns E− the expected payoff of i if the other bidder owns E. The value

functions measure the competitive incentive of the firms, parallel to the stand-alone incentives studied in the

previous section.

As before, the reservation price for E to sell its project is given by P = ρE∆E − k if k < kE , and P = 0

otherwise. Any bids below P are rejected by E. Since our interest is on competitive bidding between the

firms, we focus on the case that min{V U , V D1} > P .15 In addition, we focus on the case that k < kUE

throughout the paper so that U always develops the project after acquiring it.

Note that each firm’s value function depends on both which firm is the acquirer of E and whether the

project is developed or not. If D1 acquires E and k ≥ kD1 , then Type-I KA will occur (as in Cunningham

et al. (2021)), which affects U ’s expected payoff as it loses a potential buyer of the input. On the other hand,

if U acquires E, it will develop the project as long as k < kUE and then enter the downstream market if it

14The game considered here is one of full information. If the bids are equal, then the bidder with a higher
value wins.

15The analysis of other scenarios is available from the authors upon request.
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succeeds in doing so, which will reduce D1’s expected profit. Depending on which party wins the bidding

and the development decisions, four possible equilibrium outcomes may arise, as analyzed in turn below.

4.1 The case of k ≥ kD1: Acquire-to-save vs. Type-II KA

We first consider the case where k ≥ kD1 , namely that D1 will terminate the project if it owns it. In

this case, the value functions of the two bidders, V D1 and V U , introduced above, can be further expressed

as follows, respectively:

V D1 = πD1

acq,F − (ρEπD1

vacq,S + (1− ρE)πD1

vacq,F ). (4.1)

V U = ρEπUE
vacq,S + (1− ρE)πU

vacq,F − k − πU
acq,F . (4.2)

In particular, firm U ′s value function equals its expected profit from acquiring E and developing the

project minus its profit in the subgame that E is acquired and subsequently “killed” by D1.

Lemma 3. If k ≥ kD1 , then (1) V D1 > SD1 and V U > SU ; and (2) an increase in γ initially raises D1’s

value of the project but eventually reduces it, whereas it always reduces that of U ’s

The competitive incentives of both firm D1 and firm U always exceed their respective stand-alone

incentives when k ≥ kD1 as established in Lemma 3 (1). This is so because D1 is always worse off if U

acquires E, in which case D1 would face the threat of entry by a vertically integrated firm UE than if

E develops its project itself, in which case D1 just faces the threat of entry by a new downstream rival.

Moreover, as discussed above, U has a stronger incentive to develop the project than E, reflecting an

“acquire-to-activate” strategy. This further increases D1’s incentive to acquire E, in order to prevent U

from doing so. Furthermore, compared with the scenario in which E develops the project on its own, U

is worse off under a killer acquisition by D1, owing to the reduction in input demand. This amplifies U ’s

incentive to engage in acquisition, with the sole purpose of saving the project. We then obtain Lemma 3 (1).

In addition, Lemma 3 (2) shows the properties of value functions when γ changes. First, more intense

competition in the downstream market reduces both D1’s profit conditional on acquiring and terminating

the E’s project and its expected profit if U acquires E and develops the project. Initially, the second

effect is stronger so that D1’s incentive to acquire E becomes greater, as it faces a greater threat from

the potential entry of U . As competition becomes excessively intense, however, the former effect prevails,

and the marginal benefit from acquiring E diminishes. By contrast, U ’s value function always declines as
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downstream competition intensifies.16

Hence, either U or D1 can be the bidder with a higher value over E′s project. Therefore, for k ≥ kD1 ,

the equilibrium of the bidding game is of one of the following two types.

Acquire-to-save When k ≥ kD1 , if D1 acquires E, it will engage in a killer acquisition to eliminate the

potential entrant E. Firm U will then lose the opportunity of having E as a future buyer of its intermediate

good. This loss creates an additional incentive for U to outbid D1 and save E’s project. We call it “acquire-

to-save” strategy on the part of U : U ’s acquisition serves to save the project that would otherwise be

terminated through a killer acquisition by D1. Obviously, U wins in the bidding game and acquires to save

E if and only if V U > V D1 , by bidding bU = V D1 .

Type-II KA Realizing the threat of potential upstream integration and subsequent downstream entry

on the part of U , D1 can outbid U to acquire E and then terminate its project, solely to prevent potential

entry from the upstream market. We call this type of strategy Type-II killer acquisition. To the best of

our knowledge, Type-II KA phenomenon has not been considered in the literature. In our bidding game,

D1 wins in the bidding game and engages in Type-II KA if and only if V D1 > V U , in which case it bids

bD1 = V U .

Define γka such that V D1 |γ=γka
= V U |γ=γka

. The threshold γka represents the minimum value of γ at

which D1 outbids U . When γ > γka, firm D1’s incentive to engage in Type-II KA is so strong that it outbids

U to acquire E and then terminates its project. Further define γsave such that V D1 |γ=γsave = P |γ=γsave .

The threshold γsave denotes the lowest value of γ at which D1 bids above the reservation price, which in

turn induces U ’s incentive to save. In the Appendix, we prove that γsave < γka.
17 We can prove Proposition

2, which characterizes the competitive incentive to acquire E when D1 seeks to terminate the project (i.e.,

engage in a killer acquisition), whereas U aims to save the project and become a vertically integrated firm.

Proposition 2. (Acquire-to-save vs. Type-II KA)

If min{V U , V D1} > P and k ≥ kD1 , then the equilibrium outcomes of the bidding game are as follows

(1) D1 acquires E to kill (Type-II KA), if γka ≤ γ < γUE; and

(2) U acquires E to save the project, if γsave < γ < γka.

16Parameter ρD1 is not as relevant here because D1 always chooses not to develop the project for k ≥ kD1 .
17That min{V D1 , V U} > P is equivalent to γsave < γ < γUE .
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Figure 2: Equilibrium outcomes of the bidding game

Depicted for parameter values a = 100, c = 0, n = 2, ρE = 0.5, and k = 50

Figure 2 depicts the simulation outcomes of the bidding game for the same set of parameter values used

in the previous section. As shown in Figure 2, both the “acquire-to-save” strategy by U and Type-II killer

acquisition (KA) by D1 can emerge as equilibrium outcomes, depending on the values of the downstream

acquirer’s development capability (ρD1) and the degree of competition in the downstream market (γ). If

D1’s probability of success is below a threshold (ρD1 ≤ θ), D1 will bid to kill the new project, as it is not

worth paying the development cost k. Simultaneously, U bids to save the new project in order to prevent

losing a potential buyer of intermediate goods. When γ is relatively large, E poses a significant competitive

threat to D1, strengthening D1’s incentive to acquire E over that of U . In this case, D1 wins the bidding

game, resulting in a killer acquisition, as shown in part (1) of Proposition 2. Conversely, when γ is relatively

small and downstream competition is less intense, U ’s incentive to acquire E outweighs that of D1. In this

case, as described in part (2) of Proposition 2, an “acquire-to-save” equilibrium emerges.
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4.2 The case of k < kD1: Acquire-for-downstream-entry vs. Acquire-

to-continue

If k < kD1 , the project becomes profitable for firm D1 at the development stage of the game, so it will

choose to develop the project if it gets to acquire E. Hence, the value functions, V D1 and V U become:

V D1 = ρD1πD1

acq,S + (1− ρD1)πD1

acq,F − k − (ρEπD1

vacq,S + (1− ρE)πD1

vacq,F ). (4.3)

V U = ρEπUE
vacq,S + (1− ρE)πU

vacq,F − k − (ρD1πU
acq,S + (1− ρD1)πU

acq,F ), (4.4)

respectively.

The presence of U strengthens D1’s incentive to acquire E, as it faces the threat of a vertically integrated

rival UE, even if D1 develops the project itself. By contrast, U ’s incentive to acquire E may be stronger or

weaker than its stand-alone incentive, depending on two factors. First, whether ρD1 exceeds ρE affects the

expected derived demand for the input. Second, if D1 successfully develops the projects, the new product

is jointly priced with product 1, leading to lower input demand relative to the case where E enters as an

independent producer.

While D1 will not terminate the project of E after acquiring it, for the range of parameter values

considered here, firm U may want to be the winner of the bidding game so as to obtain the opportunity to

enter the downstream market as an integrated firm. We examine the two possibilities below.

Acquire-for-downstream-entry The upstream supplier, U , may still prefer to acquire E and

develop the new project independently, even if D1 opts for the “acquire-to-continue” strategy instead of

“killer acquisition”. This is because the potential rewards from successfully developing the new product

and subsequently entering the downstream market as a vertically integrated firm may exceed the additional

profits derived from selling the intermediate good to D1 or E for the newly developed product n + 1. We

refer to this strategy as the “acquire-for-downstream-entry” strategy.

Acquire-to-continue Instead of choosing a Type II killer acquisition (KA) , D1 may also choose to

acquire and develop the new project if D1 wins in the bidding game, which we call “acquire-to-continue”

strategy of D1.

Denote β(γ) =
πU
¬acq,S−πU

¬acq,F

πU
acq,S−πU

acq,F

. Reflecting the discussions above, the denominator captures U ’s profit
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gain when D1 acquires and successfully develops E’s project, relative to the case of failure; the numerator

measures U ’s profit gain when E independently succeeds, relative to failure. Since coordinated pricing by

D1 lowers derived input demand compared to independent entry by E, the denominator is smaller than the

numerator, implying that β(γ) > 1. Lemma 4 contains this result, along with other properties of the value

functions.

Lemma 4. For k < kD1 , the following hold: (1) V D1 > SD1 ; (2) V U > SU if and only if ρD1 < β(γ)ρE;

and (3) an increase in ρD1 reduces U ’s project value and raises that of D1.

In the bidding game, D1 adopts the “acquire-to-continue” strategy if and only if V D1 > V U in which

case it wins the auction by bidding bD1 = V U . Conversely, U engages in “acquire-for-downstream entry” if

and only if V U > V D1 , in which case it bids bU = V D1 . From Lemma 4 (3), V D1 is an increasing function

of ρD1 and V U is decreasing in ρD1 . It is shown in the Appendix that the two value functions are equal to

one another at σ(γ) = ρE
π
D1
vacq,S−π

D1
vacq,F+∆UE

∆D1+πU
acq,S−πU

acq,F

. Proposition 3 below shows how ρD1 affects the competitive

incentives between U and D1 to acquire E.

Proposition 3. (Acquire-for-downstream-entry vs. Acquire-to-continue)

Suppose that k < kD1 and min{V D1 , V U} > P . Then, for given γ, the equilibrium outcomes of the

bidding games are as follows: (1)D1 acquires E to continue, if ρD1 ≥ σ(γ); and (2) U acquires E for

downstream entry, if ρD1 < σ(γ).

The results are illustrated also in Figure 2. Specifically, if ρD1 ≥ σ(γ), i.e., D1’s probability of successfully

developing the project is sufficiently high, thenD1 acquires E and continues with the project. For ρD1 < σ(γ),

it is U that has higher value for the project. In this case, U acquires E for downstream entry in equilibrium.18

4.3 Comparison with Cunningham et al. (2021)

Our paper extends the model developed by Cunningham et al. (2021), which examines an incumbent

firm’s stand-alone incentive to engage in killer acquisitions within a horizontal market structure. By intro-

ducing an upstream supplier into the framework, we enrich the analysis and generate novel insights into how

18In Figure 2, region A corresponds to the scenario in which D1’s value is below the reservation price P ,
and U acquires E for downstream entry. Region B represents the case where U ’s value is below P , and D1

acquires E to continue. Region C is the case where E does not develop the project and U and D1’s values
are both below P .
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the competitive incentive effects the equilibrium where the upstream supplier and downstream incumbent

bid for the right to acquire E.

In contrast to the results in Cunningham et al. (2021), as depicted in Figure 1, all KAs in their horizontal

settings no longer constitute equilibrium outcomes in our bidding model. These KAs are instead saved by

the upstream supplier, U . Specifically, when kD1 ≤ k < kUE there is V U > P . This implies that, if E is

to be eliminated by D1, the value of acquiring E for U consistently exceeds its reservation price. In other

words, U always seeks to save E whenever D1 would otherwise eliminate it. This leads to the following

Proposition.

Proposition 4. (KA in the bidding game) Compared with the horizontal setting of Cunningham et al.

(2021), all the KAs there are saved by supplier U whereas Type-II KAs arise in our bidding game.

This implies that no equilibrium exists in which E is acquired and subsequently eliminated byD1 without

U attempting to prevent it. In other words, Type-I KAs (as discussed in Cunningham et al. (2021)) no longer

appear in our bidding game, and all KAs here are of Type-II KAs. The competition for acquisition in our

model is so intense that, in equilibrium, some KAs are preserved by U as part of the “acquire-to-save”

outcome, while in other cases, D1 outbids U to acquire E and subsequently eliminates it, resulting in a

Type-II KA equilibrium. Once again, in a Type-II KA equilibrium, D1 acquires E solely to prevent U from

doing so.

5 Counterfactual and Welfare

One of the key challenges in conducting welfare analysis of start-up acquisitions is to determine the

relevant counterfactual, and it has been argued that acquisitions by a third party should be considered

reasonable counterfactual(OECD, 2020; Crémer et al., 2019).19 In the bidding game, if the winner is not

allowed, e.g., by competition authority, to acquire E, then the counterfactual should be determined by the

rival’s stand-alone incentive for acquisition, as discussed in Section 2. If the rival’s stand-alone incentive

exceeds the reservation price, the counterfactual is acquisition by the rival, rather than the no-acquisition

benchmark commonly employed in antitrust analysis.

19OECD (2020, 16) note that the first and perhaps biggest challenge in investigating start-ups acquisitions
will be the formation of the relevant counterfactual. The framework for considering these issues should
include acquisition by another firm. Crémer et al. (2019, 119) argues that real and sufficiently concrete
potential competition may result from a target if the counterfactual to being acquired by the dominant
platform or ecosystem is that the target is acquired by another player in the market.
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In this section, we compare the welfare effects of acquisition of E by the bidding winner, relative to the

counterfactual under which the runner-up acquires E when it possesses a stand-alone incentive to do so.

This framework allows us to evaluate the efficiency implications of different acquisition outcomes, shedding

light on how market dynamics and the strategic incentives of the bidding parties influence overall welfare.

First, it is obvious that “acquire-to-save” by U also yields greater consumer and social welfare, relative to

killer acquisitions by D1, whether Type-I or Type-II. Furthermore, “acquire-to-save” by U always dominates

development by E, because both entail the same chance of success but the former aims at forward entry by

a vertically integrated U whereas the later, at horizontal entry to the downstream market.

However, for “acquire-to-continue” by D1, we find that it does not benefit consumers or social welfare,

relative to “acquire-for-downstream-entry” by U .

Proposition 5. When occurring in equilibrium, “acquire-to-continue” acquisition by D1 always results in

lower consumer and social welfare than does acquisition by U , although it may lead to higher consumer and

social welfare relative to E’s development.

The above result reveals a point that may be relevant to merger control. Imagine that firm D1, having

outbid firm U in the competition to acquire E, files a merger application to competition authority. If this

horizontal acquisition generates sufficient synergy effect, the transaction may improve both consumer surplus

(or social welfare) relative to the case of no acquisition, a benchmark often used in antitrust analysis. The

transaction would then be approved by the competition agency.

However, our proposition above suggests that no-acquisition may not be the appropriate counterfactual

when evaluating a merger application. In our model, although D1’s acquisition and development can yield

welfare gains relative to E’s development, the resulting welfare remains strictly lower than that under an

acquisition by the upstream firm U . The upstream supplier U should instead serve as the counterfactual in

merger review, in which case D1’s application would be blocked.

This highlights the importance of considering alternative counterfactual, including scenarios involving

other potential acquirers. Therefore, in merger review, competition agencies should avoid defaulting to

a no-acquisition benchmark. Instead, they should evaluate whether alternative transactions—particularly

including those involving active vertical acquirers— would lead to better outcomes in terms of consumer or

social welfare.
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6 Extensions

In this section, we conduct two extensions of our model: one in which U and D1 make acquisition

decisions sequentially, instead of simultaneously, and another in which potential entry takes place in the

upstream market as apposed to the downstream market.

6.1 Sequential acquisitions

In some industries, it may be that certain incumbent firm gets to move first in acquiring a potential

start-up entrant. Here we consider two alternative cases, respectively, where one of the firms U and D1

moves first in the acquisition game.

U moves first U first decides whether or not to acquire E. If it does so, then U makes its development

decision afterwards. Otherwise, D1 makes its acquisition decision and subsequently its development decision.

Product market interactions then follow.

AnticipatingD1’s optimal strategy which is the stand-alone incentive we analyze in Section 2.1, especially

Type I KA, the first-mover U makes its acquisition decision. It can be shown that, depending the parameter

values, “acquire-to-save” strategy can arise where U acquires E to prevent it from being acquired and killed

by D1. In this scenario, U stands to lose E as a potential buyer of its intermediate good if it does not acquire

E first, thereby incurring a loss of revenue. This creates an incentive for U to prevent E from being acquired

and its new project from being terminated by D1.

D1 moves first Alternatively, suppose that D1 is the first to decide whether or not to acquire E. U

makes its acquisition decision, if D1 has chosen to not acquire E. A key feature in this setting is that, as

the second and the last firm to have the opportunity to acquire E, U may acquire the entrant and enter

the downstream market if it successfully develops E′s project, as analyzed in the main model of the paper.

Anticipating this, the first-mover, D1 may have an incentive to engage in the Type-II killer acquisition to

eliminate potential competition from upstream integration of E.

Figure 3 illustrates the equilibrium strategies under sequential moves.20 If U has the opportunity to

20In Figure 4(b), if D1 moves first and anticipates that U would acquire and continue the project otherwise,
it may optimally choose to develop E’s project rather than terminate it. We refer to this strategy as the
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(a) The equilibrium strategies if U moves first (b) The equilibrium strategies if D1 moves first

Figure 3: The equilibrium strategies under sequential moves

Depicted for parameter values a = 100, c = 0, n = 2, ρE = 0.5, and k = 50

move first, as shown in panel (a), we have demonstrated that: (1) a “acquire-to-save” equilibrium can indeed

arise, where U acquires E in order to prevent E from being acquired and subsequently eliminated by a

downstream competitor; and (2) as a result of U ’s actions, killer acquisitions no longer occur when U moves

first. However, if D1 moves first, as shown in panel (b), D1 has an incentive to engage in Type-II killer

acquisitions to eliminate the competitive threat posed by forward integration. The potential entry from

the upstream sector presents a more substantial threat than the successful entry of E into the downstream

market. In sum, both “acquire-to-save” and “Type-II KA” arise in equilibrium in the two sequential-move

settings.

6.2 Upstream KA and downstream “acquire-to-save”

In this section, we extend the analysis of downstream killer acquisitions in our bidding game to a

(symmetric) upstream context. As will be shown below, both “acquire-to-kill” by an upstream incumbent

and “acquire-to-save” by a downstream firm can emerge in equilibrium.

As in the previous bidding game, the upstream monopoly supplier, U , produces the input at a unit cost

c > 0, and sells the input to the n downstream producers. In the upstream market, an entrepreneur E has

an innovation project that, if successfully developed, introduces a new production technology for input with

“acquire-to-preempt” strategy.
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unit cost of zero. The project has a development cost k > 0 and succeeds with probability ρE ∈ (0, 1). If

entering successfully, E competes with U in quantity in the input market.21

Consider a bidding game between the downstream firm D1 and the upstream firm U for the right to

acquire the E. They first submit bids simultaneously and independently. Then, the owner of the project

decides whether to develop it by incurring k. If U gets to acquire E, the probability of success for the merged

party is ρU ∈ (0, 1), which may be larger than ρE (in which case the horizontal merger has an innovation

synergy effect) or smaller than ρE . The probability of success remains ρE if D1 acquires E’s project. Then

the firms interact in the product market after the realizations of the development states and the resulting

market structures.

Firm E’s reservation price for selling its project, P , and the value functions of U and D1, V
U and V D1 ,

respectively, are defined similarly as in the main bidding game. Denote the development cost threshold for

U as kU and that for D1 as kED. For kU ≤ k < kED, define γKA such that V D1 |γ=γKA
= V U |γ=γKA

. 22

Proposition 6. If min{V U , V D1} > P and kU ≤ k < kED, then the equilibrium outcomes of the bidding

game if n < 6 are as follows23

(1) U acquires E to kill (to prevent acquisition and backward entry by D1), if γ ≥ γKA; and

(2) D1 acquires E to save the project, if 0 < γ < γKA.

An upstream KA will hurt the downstream firms, regardless of the degree of downstream product

similarity, γ. Hence, “acquire-to-save” equilibrium can arise even if γ is very small. Firm U ’s incentive

to acquire E, either to kill or to continue with development its more efficient technology, is stronger if γ is

larger than γKA. This is because a larger γ implies a greater downstream demand for the input produced

by U . For γ below the threshold, D1’s incentive to acquire E dominates that of U .

Figure 4 presents simulation results about Proposition 6. If γ is high and U ’s probability of successful

innovation after acquisition (ρU ) is low, U outbids D1 to win the bidding game, and subsequently terminate

the acquired project. This is because that great downstream competition brings large profits to the upstream

incumbent, making acquisition more attractive. Moreover, low ρU reduces U ’s incentive to develop the

acquired project. As a result, U has stronger incentive to engage in killer acquisition in the upper-left corner

of the parameter region in Figure 4. If downstream competition is relatively weak (γ is low), D1 outbids U

21We assume that E’s innovation is not drastic.
22We also assume k is not too large, so that γKA lies within the interval (0, 1).
23If n is too large, the monopoly profits from supplying the very competitive downstream market are so

high that U bids very aggressively. If there are more than one upstream firms, then “acquire-to-save” by D1

is restored in equilibrium even for large n.
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and saves E. In this case, D1 develops the acquired project and, if successful in so doing, enters backward

to the upstream market as a vertically integrated firm.

Figure 4: Equilibrium outcomes in the bidding game of upstream entry

Depicted for parameter values a = 100, c = 2, n = 2, ρE = 0.5, and k = 50

7 Conclusion

Killer acquisitions (KAs) have raised increasing competition concerns globally in recent years, particu-

larly following the seminal work of Cunningham et al. (2021). This paper examines the possibility of KAs

in a two-tier differentiated oligopoly market with a start-up entrant into the final product market. We show

that when both the downstream acquirer and the upstream supplier bid for the right to acquire the potential

entrant, incumbent upstream supplier has incentive to acquire the downstream entrant and develops its

innovative project, thus preventing the target from being acquired and killed by a downstream competitor.

The “acquire-to-save” incentive from players in a complementary market significantly reduces the likelihood

of KAs when the horizontal setting is considered in isolation.

Our analysis is based on the idea that KAs will reduce the profitability of upstream firms. This happens

because KAs harm downstream competition, which in turn reduces the derived demand for intermediate

goods. As a result, upstream suppliers have an incentive to “save” the otherwise lost customer. This
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suggests that the market mechanism itself may regulate killer acquisitions, even in the absence of antitrust

intervention.

Moreover, we uncover that in vertically related industries, the competitive threat to incumbent firms

can arise not only from horizontal entry by start-ups, as highlighted in Cunningham et al. (2021), but also

from upstream suppliers. These suppliers may acquire the downstream entrant and subsequently enter the

downstream market as a vertically integrated firm. We show that this vertical threat leads to a Type-II

killer acquisition, where the incumbent downstream firm acquires a downstream start-up and terminates its

new project to prevent entry by an upstream firm. To the best of our knowledge, our paper is one of the

first to study this Type-II killer acquisition.

In fact, Type-I killer acquisitions, as identified in the horizontal model of Cunningham et al. (2021), no

longer exist in our bidding game. All equilibrium KAs in our model are of Type-II. This implies that no

equilibrium exists where E is acquired and subsequently eliminated by D1 without U attempting to prevent

such an outcome. The competition for acquisition in our model is so intense that, in equilibrium, some KAs

are preserved by the upstream supplier as part of the “acquire-to-save” outcome, which occurs when the

degree of downstream competition is moderate to intense. However, when downstream competition becomes

extremely intense, the downstream incumbent/acquirer outbids the upstream supplier to acquire the start-up

and eliminate it, leading to a Type-II KA equilibrium.

As for welfare effects, while killer acquisitions surely eliminate potential competition and reduce consumer

welfare, acquisition by the incumbent without a KA may benefit consumers, relative to the case of no-

acquisition, due to the innovation synergy effect it generates. However, if acquisition by U is used as

counterfactual, D1’s acquisition and development may result in lower consumer and social welfare.

Our findings may have important policy implications. First, our results suggest that the threat of killer

acquisitions may be mitigated when upstream firms have incentives to save, reducing the need for regulatory

intervention. Additionally, when evaluating a horizontal merger application between an established firm

and a start-up, conducting multiple counterfactual analyses may be desirable. Specifically, to determine

whether a horizontal merger proposal lowers welfare, the agency can consider two “pre-merger” benchmarks,

one where the target start-up is not acquired at all and the other where the target firm is acquired by the

upstream supplier. Failing to consider the second counterfactual may result in the outcome where proposed

horizontal acquisition is approved by the competition agency, because it enhances consumer surplus or welfare

relative to the “no-acquisition” benchmark, but welfare would be even higher under the second benchmark

where an upstream supplier would be able to acquire the start-up after the first intended acquirer is blocked
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by the competition authority.

We have also shown that similar results hold in a symmetric model with potential entrant to the upstream

market where a downstream firm acquires the upstream entrant so as prevent it from being acquired and

killed by upstream incumbent. Likewise, for certain parameter values, the upstream incumbent firm acquires

the upstream potential entrant for the purpose of preventing its acquisition by a downstream firm and its

subsequent backward entry to the upstream market. Overall, our analyses demonstrate that competition

from a complementary segment of the “ecosystem” plays a crucial role in disciplining killer acquisitions of

start-ups.
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A Appendix

A.1 Product market equilibrium profits under linear demand

The equilibrium profits in Table 1 can be derived as follows: 24

πD1

¬acq,F =
(a− c)2(1− γ)(1 + (n− 2)γ)

4 (2 + (−3 + n)γ)
2
(1 + (−1 + n)γ)

,

πU
¬acq,F =

(a− c)2 (n+ (n− 2)nγ)

4 (2 + (−5 + 3n)γ + (3− 4n+ n2)γ2)
,

πD1

¬acq,S = πE
¬acq,S =

(a− c)2(1− γ)(1 + (n− 1)γ)

4 (2 + (−2 + n)γ)
2
(1 + nγ)

,

πU
¬acq,S =

(a− c)2(1 + n− γ + n2γ)

4(1− γ)(2 + 3nγ)
,

πD1

acq,S =
(a− c)2(1− γ) (1 + (n− 2)γ) (2 + (2n− 1)γ)

2

8(1 + nγ) (2 + (3n− 4)γ + (1− 3n+ n2)γ2)
2 ,

πU
acq,S =

(a− c)2
(
1 + n− 3γ − n2(−2 + γ)γ + γ2 − 2nγ2 + n3γ2

)
4 (2 + (−4 + 5n)γ + (1− 7n+ 4n2)γ2 + n(1− 3n+ n2)γ3)

,

πD1

vacq,S =
(a− c)2(1− γ)(1 + (n− 1)γ)C

(1 + nγ)D
,

πUE
vacq,S =

(a− c)2(2 + (2n− 1)γ)A

4(1 + nγ)B
.

Comparing these expressions yields the following:

πE
¬acq,S > πE

¬acq,F = 0,

πD1

acq,S > πD1

acq,F > πD1

¬acq,S > πD1

vacq,S ,

πU
¬acq,S > πU

acq,S > πU
acq,F and πU

vacq,S > πU
acq,F .

24A = 4(1−γ)2+n2(4−γ)γ+2n3γ2+n(2+3γ−4γ2), B = 8+20(n−1)γ+(16−31n+16n2)γ2+4(n−1)3γ3,
C = (2 + 4(n− 1)γ + (2− 3n+ 2n2)γ2)2, and D = (8 + 20(n− 1)γ + (16− 31n+ 16n2)γ2 + 4(n− 1)3γ3)2.
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A.2 Consumer surplus and social welfare

Following Hsu and Wang (2005), who derive the consumer surplus for differentiated products under linear

demand as CS = 1−γ
2

∑n
i=1(q

i)2+ γ
2

(∑n
i=1 q

i
)2
, we derive the corresponding expressions for post-innovation

equilibrium consumer surplus in different subgames. Specifically, CSacq,F =
(a−c)2n

(
1+(n−2)γ

)2

8
(
2+(n−3)γ

)2(
1+(n−1)γ

) ,
CSvacq,S = (a−c)2G

16(1+nγ)
[
2+(−4+3n)γ+(1−3n+n2)γ2

]2 , CSacq,S = (a−c)2J

8(1+nγ)
[
8+20(−1+n)γ+(16−31n+16n2)γ2+4(−1+n)3γ3

]2 ,
CS¬acq,S =

(a−c)2(1+n)
[
1+(−1+n)γ

]2
8
[
2+(−2+n)γ

]2
(1+nγ)

.25 The expected consumer surpluses under different acquisition scenar-

ios are given by CSKA = CSacq,F , CSvacq = ρECSvacq,S + (1 − ρE)CSvacq,F , CSacq = ρD1CSacq,S + (1 −

ρD1)CSacq,F , CS¬acq = ρD1CS¬acq,S + (1− ρD1)CSacq,F , respectively.

The expressions for social welfare are, respectively, WKA = πU
acq,F + nπD1

acq,F + CSacq,F ,Wvacq =

ρE(πU
vacq,S + nπD1

vacq,S + CSvacq,S) + (1 − ρE)(πU
vacq,F + nπD1

vacq,F + CSvacq,F ) − k,Wacq = ρD1(πU
acq,S +

πD1

acq,S +(n−1)πD2

acq,S +CSacq,S)+(1−ρD1)(πU
acq,F +nπD1

acq,F +CSacq,F )−k,W¬acq = ρE(πU
¬acq,S +πE

¬acq,S +

nπD1

¬acq,S + CS¬acq,S) + (1− ρE)(πU
acq,F + nπD1

acq,F + CSacq,F )− k.

A.3 Proof of lemmas

Proof of Lemma 1. D1 has stand-alone incentive to engage in killer acquisition if and only if

the following hold: (1) kD1 < k < kE ; and (2) SD1 > P . The first one ensure that D1 will ter-

minate the project after acquisition and the second condition implies acquisition incentive. The con-

dition k ≥ kD1 is equivalent to ρD1 < k
∆D1

= θ. We have kE = ρE∆E = ρEπE
¬acq,S . Define γE

by kE(γE) = k, for given k. Since πE
¬acq,S decreases in γ, we have k < kE , if and only if γ < γE .

SD1 = πD1

acq,F −
(
ρEπD1

¬acq,S + (1− ρE)πD1

¬acq,F

)
≥ P can be written as H(γ) < k

ρE , where H(γ) = 2πD1

¬acq,S −

πD1

¬acq,F = 2 (a−c)2(1−γ)(1+(−1+n)γ)

4(2+(−2+n)γ)2(1+nγ)
− (a−c)2(1−γ)(1+(−2+n)γ)

4(2+(−3+n)γ)2(1+(−1+n)γ)
. H(γ) decreases in γ for any γ ∈ (0, 1); when

n = 2, H(γ) decreases in γ if H(γ) > 0. Since H(γS
ka) = 2πD1

¬acq,S(γ
S
ka) − πD1

acq,F (γ
S
ka) =

k
ρE , H(γ) < k

ρE , if

γ ≥ γS
ka. Overall, killer acquisition by D1 occurs if ρD1 < θ(γ) and γE ≥ γ ≥ γS

ka.

Note that πD1

¬acq,S − πD1

¬acq,F < 0 for any γ ∈ (0, 1). Thus, ∆E > ∆E + πD1

¬acq,S − πD1

¬acq,F = 2πD1

¬acq,S −

πD1

¬acq,F for any γ ∈ (0, 1). At γ = γE , 2πD1

¬acq,S(γ
E) − πD1

¬acq,F (γ
E) < ∆E(γE) = k

ρE . At γ = γS
ka,

2πD1

¬acq,S(γ
S
ka)− πD1

¬acq,F (γ
S
ka) =

k
ρE . Since the left-hand side decreases in γ, we have γE > γS

ka.

25G = 2 − 12γ + 21γ2 − 11γ3 + 2γ4 + 2n5γ4 + 2n4(4 − 3γ)γ3 − 4n3γ2(−3 + 4γ) + 4n2γ(2 − 3γ − 3γ2 +
3γ3) + n(2− 24γ2 +33γ3 − 9γ4), J = 16(−2+ γ)2(−1+ γ)4 − 48n6(−2+ γ)γ5 +16n7γ6 +4n5γ4(60− 51γ +
5γ2)+ 4n4γ3(80− 69γ− 33γ2 +30γ3)+n3γ2(240− 20γ− 820γ2 +857γ3 − 248γ4)− 8n(−1+ γ)2(−2− 34γ+
76γ2 − 53γ3 + 12γ4) + n2γ(96 + 276γ − 1484γ2 + 1993γ3 − 1100γ4 + 220γ5).
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Proof of Lemma 2. Based on the equilibrium profits derived, we have ∆E(γ)−∆D1(γ) = 1
8 (a−c)2(1−

γ)H1(γ), where H1(γ) =
2(1+(n−1)γ)

(2+(n−2)γ)2(1+nγ)
+ 2(1+(n−2)γ)

(2+(n−3)γ)2(1+(n−1)γ) −
(1+(n−2)γ)(−2+γ−2nγ)2

(1+nγ)(2+γ(−4+γ+n(3+(n−3)γ)))2
. It can

be shown that for any γ ∈ (0, 1), there is H1(γ) > H1(0) = H1(1) = 0. It follows that ∆D1(γ) < ∆E(γ), for

all γ ∈ (0, 1). Similarly, ∆E(γ) −∆UE(γ) = 1
4 (a − c)2H2(γ), where H2(γ) = H3(γ) − (1−γ)(1+(−1+n)γ)

(2+(−2+n)γ)2(1+nγ)
−

n(1+(n−2)γ)
(2+(−3+n)γ)(1+(−1+n)γ) .

26 It can be shown that for any γ ∈ (0, 1), H2(γ) > 0. Hence, ∆E(γ) < ∆UE(γ).

Proof of Lemma 3. (1) When k ≥ kD1 , D1’s competitive value is shown in (4.1). Due to πD1

acq,F =

πD1

vacq,F , it can be written as V D1 = ρE(πD1

vacq,F −πD1

vacq,S). In this scenario, D1’s stand-alone incentive equals

the profit it obtains from acquiring and terminating the project, minus the profit it would earn if E owns:

SD1 =


πD1

acq,F − ρEπD1

¬acq,S − (1− ρE)πD1

¬acq,F = ρE(πD1

acq,F − πD1

acq,S), if k < kE

πD1

acq,F − πD1

¬acq,F = 0, if k > kE

Because of πD1

vacq,S < πD1

acq,S and πD1

vacq,F > πD1

vacq,S , we have V D1 > SD1 .

U ’s competitive value is shown in (4.2). Due to πU
acq,F = πUE

vacq,F , it can be written as V U = ρE∆UE −k.

E will develop its project if U does not acquire. In this scenario, U ’s stand-alone incentive is shown in (3.2)

when k < kE and (3.3) when k ≥ kE , which can be written as:

SU =


ρE(πU

vacq,S − πU
¬acq,S)− k, if k < kE

ρE∆UE − k, if k ≥ kE

Because of πU
¬acq,S > πU

vacq,F , we have V U > SU .

In summary, whenever k ≥ kD1 , the competitive incentives of both firm D1 and firm U always exceed

their respective stand-alone incentives.

(2) The value of the project to D1 is given by: V D1 = ρE
(
πD1

vacq,F − πD1

vacq,S

)
. Define the function

H4(γ) = πD1

vacq,F − πD1

vacq,S = (a−c)2(1−γ)
4(1+(n−1)γ)

[
1+(n−2)γ

(2+(n−3)γ)2
− (1+(n−1)γ)2

(2+(n−2)γ)2(1+nγ)

]
. We have H ′

4(0) = 1
16 > 0 and

H ′
4(1) =

1
2n−2n3 < 0. It can also be shown that H ′

4(γ) has a unique zero γ1 ∈ (0, 1). Therefore, H ′
4(γ) > 0

for γ ∈ (0, γ1) and H ′
4(γ) < 0 for γ ∈ (γ1, 1). Hence, H4(γ) is strictly increasing on (0, γ1), and is strictly

decreasing on (γ1, 1). Therefore, when k ≥ kD1 , an increase in γ initially enhances D1’s valuation of the

project, but eventually reduces it.

The value of the project to U is given by: V U = ρE∆UE − k. Denote H5(γ) = ∆UE(γ) = 1
4 (a −

26H3(γ) =
(2+(−1+2n)γ)(4+2n−8γ+n(3+4n)γ+(4+n(−4+n(−1+2n)))γ2)

(1+nγ)(8+20(−1+n)γ+(16+n(−31+16n))γ2+4(−1+n)3γ3) is positive.
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c)2[
(2+(2n−1)γ)(4+2n−8γ+n(3+4n)γ+(4+n(−4+n(−1+2n)))γ2)
(1+nγ)(8+20(−1+n)γ+(16+n(−31+16n))γ2+4(−1+n)3γ3) − n(1+(−2+n)γ)

(2+(−3+n)γ)(1+(−1+n)γ) ]. It can be shown that

H
′

5(γ) < 0 for any γ ∈ (0, 1). Thus, if k ≥ kD1 , an increase in γ reduces U ’s value of the project.

Proof of Lemma 4. (1) When k < kD1 , D1’s competitive value is shown in (4.3). Due to πD1

acq,F =

πD1

vacq,F , it can be written as V D1 = ρD1∆D1 − k − ρE(πD1

vacq,S − πD1

vacq,F ). And, D1’s stand-alone incentive

is D1’s expected payoff of D1 if D1 acquires E and continues it minus the expected payoff of D1 if D1 does

not acquire E and E develops:

SD1 =


ρD1πD1

acq,S + (1− ρD1)πD1

acq,F − k − ρEπD1

¬acq,S − (1− ρE)πD1

¬acq,F , if k < kE

ρD1πD1

acq,S + (1− ρD1)πD1

acq,F − k − πD1

¬acq,F , if k > kE

=


ρD1∆D1 − k − ρE(πD1

¬acq,S − πD1

acq,F ), if k < kE

ρD1∆D1 − k, if k > kE

Because of πD1

vacq,S < πD1

acq,S and πD1

vacq,S − πD1

vacq,F < 0, we have V D1 > SD1 when k ≥ kD1 .

In this scenario, U ’s competitive value is shown in (4.4). Due to πU
acq,F = πUE

vacq,F , it can be rewritten

as V U = ρE∆UE − k − ρD1(πU
acq,S − πU

acq,F ). Moreover, U ’s stand-alone incentive, as given in (3.3), can be

simplified as follows:

SU =


ρE∆UE − k − ρE(πU

¬acq,S − πU
¬acq,F ), if k < kE

ρE∆UE − k, if k ≥ kE

When k ≥ kE , since πU
acq,S − πU

acq,F > 0, we have V U < SU . When k < kE , V U > SU can be rewritten as

ρD1 < ρE
πU
¬acq,S−πU

¬acq,F

πU
acq,S−πU

acq,F

. Define β(γ) =
πU
¬acq,S−πU

¬acq,F

πU
acq,S−πU

acq,F

. Then V U > SU holds if and only if ρD1 < ρEβ(γ).

Moreover, since πU
¬acq,S > πU

acq,S , it follows that β(γ) > 1.

(2)The value of the project to D1 is given by: V D1 = ρD1∆D1 −k−ρE(πD1

vacq,S −πD1

vacq,F ). Since k
D1 > k

is equivalent to ∆D1 > k/ρD1 > 0. Thus, an increase in ρD1 raises D1’s project value. The value of the

project to U is given by: V U = ρE∆UE − k − ρD1(πU
acq,S − πU

acq,F ). We have πU
acq,S > πU

acq,F , as U profits

more from D1’s second product. Thus, an increase in ρD1 reduces U ’s project value.
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A.4 Proof of Proposition 1

Proof. (1) U chooses “acquire-for-downstream-entry” strategy if E has an incentive to develop its project

in the absence of acquisition (k < kE), and if U has incentive to acquire (SU > P ).

We have already shown that k > kE holds if and only if γ < γE . We now demonstrate that, under this

condition, SU > P also holds. Since P = ρE∆E − k, the inequality SU > P is equivalent to ∆UE > ∆E . As

shown in Lemma 2, this condition holds for all γ ∈ (0, 1). Therefore, the upstream firm chooses “acquire-

for-downstream-entry” if and only if γ < γE .

(2) U chooses the “acquire-to-activate” strategy if E lacks the incentive to develop its project in the

absence of acquisition (k ≥ kE), and if U has an incentive to acquire (SU > P ). The condition k ≥ kE holds

whenever γ ≥ γE . Since P = 0 in this case, the condition SU > P reduces to SU > 0, which is equivalent

to kUE > k. Define γUE by kUE(γUE) = k, for given k. Since kUE decreases in γ, it follows that k < kUE

whenever γ < γUE . Therefore, the upstream firm chooses “acquire-to-activate” if and only if γE < γ < γUE .

(3) U does not acquire E if SU < P . Since P = 0, the condition SU < P is equivalent to k ≥ kUE ,

which holds when γ ≥ γUE . Hence, U chooses not to acquire when γ ≥ γUE .

Since ∆UE > ∆E for any γ ∈ (0, 1), we have ∆UE(γE) > ∆E(γE) = k/ρE . At γ = γUE , ∆UE(γUE) = k.

Since ∆UE decreases in γ, we conclude that γUE > γE .

A.5 Proof of Proposition 2

Proof. From the expressions in the proof of Lemma 3, the competitive values for the two firms are given by

V D1 = ρE(πD1

vacq,F − πD1

vacq,S) and V U = ρE∆UE − k, respectively.

We first establish the condition under which both D1 and U have an incentive to bid for E. First, note

that P = ρE∆E−k, for k < kE . Hence, that V D1 > P can be rewritten as πD1

¬acq,S+πD1

vacq,S−πD1

vacq,F < k/ρE .

Given that V D1 = P when γ = γsave, it follows that π
D1

¬acq,S(γsave)+πD1

vacq,S(γsave)−πD1

vacq,F (γsave) = k/ρE .

It is straightforward to prove that the LHS of the above inequality decreases with γ when it positive, and

that the above inequality holds if and only if γ > γsave. On the other hand, for all γ ∈ (0, 1), we always

have V U > P , as established in Lemma 2. For k ≥ kE , by the definitions of kE and kUE , we have the

reservation price for E P = 0 and V U > 0.27 In addition, V D1 = ρE(πD1

vacq,F − πD1

vacq,S) > 0. Hence, for all

γsave < γ < γUE , we have min{V D1 , V U} > P .

27As assumed, we consider k < kUE and hence γ < γUE throughout the paper.
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We next derive the conditions under which D1 or U prevails in the bidding game. From the expressions,

V D1 > V U is equivalent to ∆UE − (πD1

vacq,F − πD1

vacq,S) < k/ρE , where the left-hand side of the inequality

decreases in γ ∈ (0, 1). Since V D1 = V U when γ = γka, it follows that V D1 > V U if and only if γ > γka.

Thus, for γsave < γ < γUE , D1 wins the bidding game and acquires E to kill if γ > γka, and U gets to

acquire E if γ < γka.

Next, we show that γka > γsave. Note that for any γ ∈ (0, 1), we have πD1

¬acq,S = πE
¬acq,S = ∆E < ∆UE .

Thus, πD1

¬acq,S + πD1

vacq,S − πD1

vacq,F < ∆UE −
(
πD1

vacq,F − πD1

vacq,S

)
for all γ ∈ (0, 1). In particular, at γ = γka,

πD1

¬acq,S(γka) + πD1

vacq,S(γka)− πD1

vacq,F (γka) < ∆UE(γka)−
(
πD1

vacq,F (γka)− πD1

vacq,S(γka)
)
= k

ρE . By contrast, at

γ = γsave, π
D1

¬acq,S(γsave) + πD1

vacq,S(γsave)− πD1

vacq,F (γsave) =
k
ρE . Since the left-hand side is strictly decreasing

in γ, we conclude that γka > γsave.

A.6 Proof of Proposition 3

Proof. From the expressions in the proof of Lemma 4, the competitive values for the two firms are given by:

V D1 = ρD1∆D1 − k − ρE(πD1

vacq,S − πD1

vacq,F ) and V U = ρE∆UE − k − ρD1(πU
acq,S − πU

acq,F ). The condition

V D1 > V U can be rewritten as: ρD1(∆D1 + πU
acq,S − πU

acq,F ) − ρE(πD1

vacq,S − πD1

vacq,F + ∆UE) > 0. This

inequality can be rearranged as: ρD1 > ρEσ = ρE
π
D1
vacq,S−π

D1
vacq,F+∆UE

∆D1+πU
acq,S−πU

acq,F

. Therefore: D1 wins to continue if

ρD1 > ρEσ. Also, U wins for downstream entry if V D1 < V U , which holds when ρD1 < ρEσ.

A.7 Proof of Proposition 4

Proof. When kD1 < k < kUE , U ’s competitive value is given by V U = ρE∆UE − k > 0. Since Lemma

2 establishes that ∆UE > ∆E , it follows that V U > P = max{ρE∆E − k, 0}. Therefore, U has a strict

incentive to participate in the bidding game to save E whenever D1 would otherwise eliminate it. As a

result, all Type-I killer acquisitions that would occur in the absence of upstream acquisitions are saved by

U ’s overbidding.

A.8 Proof of Proposition 5

Proof. The condition CSvacq > CSacq can be rewritten as ρD1 < ρE
CSvacq,S−CSvacq,F

CSacq,S−CSacq,F
. The condition

min{V D1 , V U} > P can be simplified as ρE
∆E+π

D1
vacq,S−π

D1
vacq,F

∆D1
< ρD1 < ρE ∆UE−∆E

πU
acq,S−πU

acq,F

. Using linear de-
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mand expression, we can show that ∆UE−∆E

πU
acq,S−πU

acq,F

<
CSvacq,S−CSvacq,F

CSacq,S−CSacq,F
. Hence, whenever min{V D1 , V U} > P ,

we have CSvacq > CSacq. Similarly, the conditionWvacq > Wacq can be expressed as ρD1 < ρE
Wvacq,S−Wvacq,F

Wacq,S−Wacq,F
.

We can show that ∆UE−∆E

πU
acq,S−πU

acq,F

<
Wvacq,S−Wvacq,F

Wacq,S−Wacq,F
. Hence, whenever min{V D1 , V U} > P , we have Wvacq >

Wacq. In other words, when both parties are willing to bid above the reservation price, the relevant coun-

terfactual to D1’s acquisition is acquisition by U , which consistently generates higher consumer welfare and

social welfare than D1’s “acquire-to-continue”.

The condition CS¬acq > CSacq and W¬acq > Wacq can be expressed as ρD1 < ρE
CS¬acq,S−CS¬acq,F

CSacq,S−CSacq,F

and ρD1 < ρE
W¬acq,S−W¬acq,F

Wacq,S−Wacq,F
. We can show that ∆UE−∆E

πU
acq,S−πU

acq,F

>
CS¬acq,S−CS¬acq,F

CSacq,S−CSacq,F
and ∆UE−∆E

πU
acq,S−πU

acq,F

>

W¬acq,S−W¬acq,F

Wacq,S−Wacq,F
. Hence, when ρE ∆UE−∆E

πU
acq,S−πU

acq,F

> ρD1 > ρE
CS¬acq,S−CS¬acq,F

CSacq,S−CSacq,F
, we have CS¬acq < CSacq <

CSvacq, and when ρE ∆UE−∆E

πU
acq,S−πU

acq,F

> ρD1 > ρE
W¬acq,S−W¬acq,F

Wacq,S−Wacq,F
, we have W¬acq < Wacq < Wvacq. In other

words, while D1’s acquisition and development may yield higher consumer and social welfare than E’s

development, it nonetheless generates lower welfare than U ’s acquisition.

To sum up, D1’s acquisition and development always results in lower consumer and social welfare than

the counterfactual acquisition by U , although it may generate higher welfare relative to E’s development

due to potential synergy effects.

A.9 Proof of Proposition 6

Proof. We use Π to denote firm profits, which are easily derived under the linear demand system and for the

various market structures. Define ∆E(γ) = ΠE
¬acq,S ,∆

U (γ) = ΠU
acq,S −ΠU

acq,F ,∆
ED(γ) = ΠED

vacq,S −ΠD1

vacq,F .

Further, define the corresponding development cost thresholds as kE = ρU∆E , kU = ρU∆U , and kED =

ρE∆ED.

For kU ≤ k < kED, the competitive value of U and D1 are reduced to be V U = ΠU
acq,F −(ρEΠU

vacq,S+(1−

ρE)ΠU
vacq,F ) = ρE(ΠU

vacq,F −ΠU
vacq,S) and V D1 = (ρEΠED

vacq,S +(1− ρE)ΠD1

vacq,F − k)−ΠD1

acq,F = ρE∆ED − k,

respectively. These expressions imply that V U > V D1 is equivalent to ΠU
vacq,F −ΠU

vacq,S −∆ED > k/ρE . It

can then be established that, for n < 5, the left-hand side of the above inequality strictly increases with γ.

Since V U = V D1 at γ = γKA, it follows that V
U > V D1 if and only if γ > γKA.

28 Thus, in equilibrium, U

acquires E and terminates its project if γ > γKA, and D1 acquires E to save the project if γ < γKA.

28Under our assumptions, γKA lies within the interval (0, 1).
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