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Policy issues

• Acquisitions of innovative start-ups by tech giants is a widespread
phenomenon, mostly undetected by competition authorities

• Opposite views in the policy debate:

• Some are concerned that acquisitions may weaken Schumpeterian
competition and therefore impede innovation

• Others argue that transferring innovations to large firms increases their value, 
boosting the incentives of start-ups that anticipate they will be acquired (the 
so-called invention-for-buyout mechanism)
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Our paper

• We propose a dynamic model of repeated innovations and acquisitions derived
from Segal and Whinston (2007) where acquisitions have both:

• Positive effects: invention-for-buyout

• Negative effects: entrenchment of monopoly (new!)

• Entrenchment of monopoly: incumbent’s competitive advantage depends on its
past volumes or market shares and is reinforced by acquisitions
• Intertemporal network externalities, dynamic economies of scale, switching costs, etc.
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Anticompetitive effect

• The entrenchment of monopoly effect makes the degree of market dominance
endogenous

• A key difference from Segal and Whinston (2007) and Cabral (2018)

• Market dominance evolves over time and is enhanced by acquisitions

• Stronger dominance reduces the entrant’s incentives to innovate

• Even if the entrant is acquired, its outside option in the bargaining over the 
acquisition price is weakened if the incumbent is stronger
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Results

• The effect of acquisitions on innovation and welfare depends on the time horizon
of the assessment

• Short run positive effect due to the invention-for-buyout

• In the long run, the negative effect due to the entrenchment of monopoly may
prevail.

• The optimal policy may be state contingent
• permit acquisitions if market dominance below a threshold and prohibit otherwise
• This policy induces a cyclical dynamics: incumbents initially grow by acquisitions but

are eventually replaced by new entrants
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The mechanism

• With/without acquisitions the rate of 
innovation decreases with the degree of 
market dominance: lower rents for the 
inventor

• For any given degree of market 
dominance, the rate of innovation is
higher with acquisitions (invention-for-
buyout)

• The long run degree of market 
dominance is higher with acquisitions
(entrenchment of monopoly)
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Relation to the literature

• The impact of acquisitions on innovative activity of the entrants: common 
framework:
• Asymmetric market structure: Incumbent and Entrant
• Innovation before the acquisition takes place

• Single innovation:
• (+) Invention for buyout: Mason and Weeds (2013), Phillips and Zhdanov (2013), Letina et 

al. (2020)

• (-) Killer acquisitions: Cunningham et al (2021), Fumagalli et al. (2020); Kill zone: 
Kemapalli et al. (2020), Motta and Shelegia (2021); Direction of RD: Letina 2021), Dijk et al. 
(2020), Bryant and Hovenkamp (2020), Motta and Shelegia (2021)

• Dynamic models: stream of innovations and acquisitions
• Segal and Whinston (2007), Cabral (2018), Hollenbeck (2019), Melmenstein et al. (2020), Katz 

(2021), our paper
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The model

• Entry, innovation and market structure without acquisitions:
• A vertially differentiated product of quality 𝑞

• In each period 𝑡 = 0,1,… an entrant develops an innovation 𝒒𝒕=𝒒𝒕−𝟏 + ∆𝒕 at cost 

𝐶 ∆𝑡 =
1

2
∆𝑡
2, becomes the incumbent in the next period and exits, joining a 

competitive fringe, after two periods (contestable incumbency)

• Hence, in each period, there is an entrant E with quality 𝒒𝒕
𝑬 = 𝒒𝒕, an incumbent I

with quality 𝒒𝒕
𝑰 = 𝒒𝒕−𝟏 and a competitive fringe F with quality 𝒒𝒕

𝑭 = 𝒒𝒕−𝟐

• With acquisitions:
• The incumbent acquires the entrant

• The merged entity M with quality 𝒒𝒕
𝑴 = 𝒒𝒕 faces a competitive fringe F with quality

𝒒𝒕
𝑭 = 𝒒𝒕−𝟐
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The model (ctnd): market dominance

• Demand and costs
• homogeneous consumers: 𝑼𝒊 = 𝒒𝒊 − 𝒑𝒊

• zero marginal costs

• In each period t a fraction 𝝁𝒕 of consumers are captive (non contestable) and can 
purchase only the old products 𝑞𝑡−1 and 𝑞𝑡−2

• The remaining 𝟏 − 𝝁𝒕 consumers are free and can purchase also the new product 
𝑞𝑡

• Hence: 
• the incumbent (who sells the old quality 𝑞𝑡−1) competes with the fringe (that sells 

the even older quality 𝑞𝑡−2) on the captive consumers
• the entrant (selling the new quality 𝑞𝑡) competes with the incumbent and the fringe

on the free consumers  
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The model (ctnd): dynamics of market dominance

The fraction of captive consumers 𝝁𝒕 evolves over time: 

• No acquisition: a fraction 𝜿 of former free consumers who bought from the 
entrant at 𝑡 become captive to that firm (now incumbent) in 𝑡 + 1
• 𝜿 : fidelization rate: fraction of former consumers retained when becoming an 

incumbent.

• If (as is the case in equilibrium) all free consumers patronize the entrant

𝝁𝒕+𝟏 = 𝜿(𝟏 − 𝝁𝒕)
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The model (ctnd): dynamics of market dominance

• With acquisitions: additionally, a fraction 𝝃 of consumers who were captive and 
bought from the incumbent (merged entity) in 𝑡 remain captive to the merged
entity in 𝑡 + 1

• 𝝃: entrenchment of monopoly: fraction of captive consumers that, having purchased
from the incumbent, remain captive to the merged entity

• If (as is the case in equilibrium) all consumers purchase from the merged entity
𝝁𝒕+𝟏 = 𝜿 𝟏 − 𝝁𝒕 + 𝝃𝝁𝒕
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The model: timing and equilibrium

• Infinite horizon in discrete time: 𝑡 = 0,1,…
• Future values discounted with discount factor 𝛿 < 1, Social discount factor 𝛿𝑆 may

differ from the private discount factor

• Each period 𝑡 is divided into three stages:

• Ex-ante: an inventor is randomly selected and chooses the innovation size, 𝜟𝒕

• Interim: the incumbent and the entrant bargain over the acquisition price 𝑷𝒕 and, if 
an agreement is reached, the acquisition occurs (stage dropped if no acquisitions 
allowed)

• Ex post: firms compete in prices (𝒑𝒕
𝑰, 𝒑𝒕

𝑬, 𝒑𝒕
𝑴)

• Markov Perfect Equilibrium
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Equilibrium

• Price equilibria
• Both on and off the equilibrium path, forward looking firms price accounting for the effect of 

prices on the dynamics of captive consumers
• Firms undercut in utility space, hence with and without acquisitions consumers’ surplus 

equal to the utility of the fringe product.
• Acquisitions matter as long as they affect the innovation rate.

• Acquisition price
• Standard bargaining model: entrant gets its outside option plus a share α of the bargaining

surplus
• Acquisitions always profitable.

• Innovation
• Innovation size ∆ maximizes the entrant’s prospective profit (the acquisition price in case 

acquisitions are permitted)
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Value functions

• Period 𝑡 profits depend only on the degree of market dominance 𝜇𝑡 and on 
quality differentials ∆𝑡 and ∆𝑡−1

• At the ex ante stage, the payoff relevant variables in period 𝑡 are 𝜇𝑡 and ∆𝑡−1
• Accordingly, the firms’ ex ante value functions are 𝑉𝑡

𝑖(𝜇𝑡 , ∆𝑡−1) for 𝑖 = 𝐸, 𝐼,𝑀

• At the interim stage, one more payoff relevant variable:  ∆𝑡
• Accordingly, the firms’ interim value functions are 𝑣𝑡

𝑖(𝜇𝑡 , ∆𝑡 , ∆𝑡−1)
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Equilibrium conditions

𝑣𝑡
𝑀 = 𝜋𝑡

𝑀 + 𝛿𝑉𝑡+1
𝐼 𝜇𝑡+1

𝐴 , ∆𝑡

𝑣𝑡
𝐸 = 1 − 𝛼 𝜋𝑡

𝐸 + 𝛿𝑉𝑡+1
𝐼 𝜇𝑡+1

𝑁𝐴 , ∆𝑡 + 𝛼 𝑣𝑡
𝑀 − 𝜋𝑡

𝐼

𝑣𝑡
𝐼 = 𝑣𝑡

𝑀 − 𝑣𝑡
𝐸

∆𝑡
𝐴= 𝑎𝑟𝑔𝑚𝑎𝑥 𝑣𝑡

𝐸 𝜇𝑡 , ∆𝑡 , ∆𝑡−1 −
∆𝑡
2

2

𝑉𝑡
𝑖 = 𝑣𝑡

𝑖 𝜇𝑡 , ∆𝑡−1, ∆𝑡
𝐴(𝜇𝑡 , ∆𝑡−1)
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Policies

• Competition authority maximizes the discounted stream of consumer 
surplus.

• Social discount factor: 𝛿𝑆

• Maximizing consumer surplus is equivalent to maximizing

𝑊𝑡 = σ𝑛=0
∞ 𝛿𝑆

𝑛∆𝑡+𝑛
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Policies: non contingent rules

• Acquisitions are either always permitted or always prohibited

• Prohibiting acquisitions maximizes discounted consumer surplus if (simplified
formula  for 𝛿𝑆 = 𝛿 and/or 𝜉 = 𝜅, general expression: same flavor)

𝝃 >
𝜶

𝟏 − 𝜶 𝜹

• The condition is more likely to hold:
• the higher the entrenchment of monopoly effect 𝝃, 

• the higher the discount factor 𝜹, 

• the lower the entrant’s bargaining power 𝜶
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Policies: non-contingent rules

Social welfare under different non 
contingent rules as a function of 
entrenchment of monopoly 𝝃

• Blue: ℓ = 0, always prohibit
(non-contingent)

• Red: ℓ = ∞, never prohibit
(non contingent)

𝜶 = 𝟎, 𝟏 𝜿 = 𝟎, 𝟒 𝜹 = 𝟎, 𝟔
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Contingent rules

• Prohibiting or permitting acquisitions depends on the degree of market 
dominance

• Focus on cut-off rules where acquisitions are prohibited if 𝜇𝑡 ≥ Ƽ𝜇 and permitted
otherwise

• These policy rules produce cycles
• I grows through acquisitions until 𝜇𝑡 hits the threshold, then acquisitions are 

prohibited, 𝜇𝑡 falls, I is replaced by E and acquisitions are permitted again with a 
new I growing.
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Contingent rules

• Focusing on limit cycles, the number of consecutive periods ℓ where acquisitions
are permitted is a non-decreasing function of the threshold Ƽ𝜇

• Special cases (non contingent rules)
• always prohibit (ℓ=0) is obtained for 𝜇 ≤ ҧ𝜇𝑁𝐴

• always permit (ℓ=∞) is obtained for 𝜇 > ҧ𝜇𝐴

• Hence, we can represent different contingent and non contingent rules through 
different values of ℓ
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Policies: state-contingent

Policy cycles Thresholds and lenght of the lenient period: 
the higher Ƽ𝜇 the lower 𝜇𝑡+1 after prohibition, the 
longer the leniency period ℓ
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Policies: contingent and non-contingent rules
Social welfare under different
lengths of the leniency period as a 
function of entrenchment of 
monopoly 𝝃

• Blue: ℓ = 0, always prohibit
(non-contingent)

• Black: ℓ = 1, prohibit, permit, 
prohibit, permit…

• Red: ℓ = ∞, never prohibit
(non contingent)

𝜶 = 𝟎, 𝟏 𝜿 = 𝟎, 𝟒 𝜹 = 𝟎, 𝟔
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Policies: contingent and non-contingent rules
Social welfare under different
lengths of the leniency period as a 
function of entrenchment of 
monopoly 𝝃

• Blue: ℓ = 0, always prohibit
(non-contingent)

• Black: ℓ = 1, prohibit, permit, 
prohibit, permit…

• Purple: ℓ = 2, prohibit, 
permit, permit, prohibit,…

• Red: ℓ = ∞, never prohibit
(non contingent)

𝜶 = 𝟎, 𝟏 𝜿 = 𝟎, 𝟒 𝜹 = 𝟎, 𝟔

Denicolò Polo CRESSE 2021 23



Policies: contingent and non-contingent rules
Social welfare under different
lengths of the leniency period as a 
function of entrenchment of 
monopoly 𝝃

• Blue: ℓ = 0, always prohibit
(non-contingent)

• Black: ℓ = 1, prohibit, permit, 
prohibit, permit…

• Purple: ℓ = 2, prohibit, 
permit, permit, prohibit,…

• Green: ℓ = 3, prohibit, 
permit, permit, permit, 
prohibit,…

• Red: ℓ = ∞, never prohibit
(non contingent)

𝜶 = 𝟎, 𝟏 𝜿 = 𝟎, 𝟒 𝜹 = 𝟎, 𝟔
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Conclusions

• Two conflicting effects of acquisitions on innovation: invention-for-buyout (+) and entrenchment
of monopoly (-)

• The former occurs in the short run, the latter in the long run.

• If the entrenchment effect is sufficiently strong and the enforcer is sufficiently patient, 
prohibiting acquisitions increases welfare compared with laissez-faire

• Contingent policies with a threshold on the size of the non-contestable markets may be even
better

• Increasing entrenchment of monopoly shifts the optimal policy from laissez faire to stricter and 
stricter thresholds to full prohibition.

• Contingent rules can be implemented based on market dominance of the  incumbent, no matter
how small is the start-up
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Additional material: Price equilibria

• Price equilibria: the incumbent acts as a price leader.
• Undercutting in utility space: prices equal to the difference in quality wrt the 

fringe.
• 𝒑𝒕

𝑴 = 𝜟𝒕 + 𝜟𝒕−𝟏 if acquisitions, all consumers served
• 𝒑𝒕

𝑰 = 𝜟𝒕−𝟏 and 𝒑𝒕
𝑬 = 𝜟𝒕 + 𝜟𝒕−𝟏 if no acquisition, I serves captive and E 

serves free consumers.

• Remarks:
• No killer acquisitions in our setting
• Acquisitions always profitable: they rejuvenate the incumbent and increase

the sales of the new quality.
• Consumers’ surplus with and without acquisitions:     𝑪𝑺𝒕 = 𝒒𝒕−𝟐
• Hence, acquisitions matter as long as they affect the innovation rate.

Denicolò Polo CRESSE 2021 26



Additional material: Price equilibria

• Lemma 1 (Acquisitions): The merged entity M supplies only one 
product of quality 𝑞𝑡

𝑀 = 𝑞𝑡 and serves all consumers at price 𝒑𝒕
𝑴 =

𝜟𝒕 + 𝜟𝒕−𝟏 reaping profits 𝝅𝒕
𝑴 = 𝜟𝒕 + 𝜟𝒕−𝟏

• Lemma 2 (No acquisitions): If the incumbent acts as a price leader, it 
serves all captive consumers and the entrant serves all free 
consumers. The incumbent prices at 𝒑𝒕

𝑰 = 𝜟𝒕−𝟏 and obtains a profit 
𝝅𝒕
𝑰 = 𝝁𝒕𝜟𝒕−𝟏. The entrant’s equilibrium price is 𝒑𝒕

𝑬 = 𝜟𝒕 + 𝜟𝒕−𝟏
earning profits in the first period of its life cycle 𝝅𝒕

𝑬 = 𝟏 − 𝝁𝒕 (
)

𝜟𝒕 +
𝜟𝒕 − 𝜟𝒕−𝟏 .
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Additional material: Acquisition price

• Acquisition price: E’s outside option plus a fraction 𝛼 of the 
bargaining surplus.

• From our previous results, profits are additively separable in the 
innovation size Δ’s and do not depend on the quality levels q’s.

• Value functions:
• Ex-ante stage: 𝑉𝑡

𝑖 𝜇𝑡, Δ𝑡−1 ;

• Interim stage: 𝑣𝑡
𝑖 𝜇𝑡, Δ𝑡−1, Δ𝑡 ;

• Value functions defined along the equilibrium path and according to 
the one-shot deviation principle
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Additional material: innovation

• Entrant’s optimal innovation with or without innovations (j=A,NA):

Δ𝑡
𝑗
𝜇𝑡 , Δ𝑡−1 = 𝑎𝑟𝑔𝑚𝑎𝑥Δ𝑡 𝑣𝑡

𝐸,𝑗
𝜇𝑡 , Δ𝑡−1, Δ𝑡 −

1

2
Δ𝑡
2

• Lemma 3 (Equilibrium innovation, acquisitions): The equilibrium
innovation at time t in case of acquisitions is:

𝚫𝒕
𝑨 𝝁𝒕 = 𝟏 + 𝜹𝜿 𝟏 − 𝝁𝒕 + 𝜶(𝟏 + 𝜹𝝃)𝝁𝒕

• Lemma 4 (Equilibrium innovation, no acquisitions): The equilibrium
innovation at time t when no acquisition takes place is:

𝚫𝒕
𝑵𝑨 𝝁𝒕 = 𝟏 + 𝜹𝜿 𝟏 − 𝝁𝒕
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Additional material: Innovation

• Proposition 1 (Short-run effects): Provided that  𝛼 > 0, prohibiting 
acquisitions always reduces the equilibrium innovation size for any given t > 0:

𝜟𝒕
𝑨 𝝁𝒕 > 𝜟𝒕

𝑵𝑨 𝝁𝒕

• The positive short-run effect of acquisitions is driven by the invention-for-
buyout: acquisitions make the innovation available to all consumers and the 
innovator obtains some rents (if positive bargaining power). 
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Prohibiting acquisitions: long-run effect

• Steady state fraction of captive consumers:

ഥ𝝁𝑨 =
𝜿

𝟏+𝜿−𝝃
> ഥ𝝁𝑵𝑨 =

𝜿

𝟏+𝜿
and       

𝜕(ഥ𝝁𝑨−ഥ𝝁𝑵𝑨)

𝜕𝜉
> 0

• Hence, the entrenchment of monopoly 𝜉 enhances incumbent dominance in the 
long run.

• Proposition 2 (Long-run effects): Prohibiting acquisitions increases the long-
run innovation if the entrenchment of monopoly effect is sufficiently high:    
𝜟𝑵𝑨 ഥ𝝁𝑵𝑨 > 𝜟𝑨(ഥ𝝁𝑨) if

𝝃 >
𝜶(𝟏+𝜿)

𝟏+𝜹𝜿−𝜶𝜹(𝟏+𝜿)
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Additional material, Policies: non contingent rules 

• Proposition 3 (Non-contingent policies): Always prohibiting
acquisitions increases social welfare if the entrenchment-to-monopoly
is sufficiently strong:

𝝃 >
𝜶(𝟏+𝜹𝑺𝜿)

𝟏−𝜶 𝜹𝑺𝜹𝜿+(𝜹𝑺−𝜶𝜹)

• Always prohibiting is more likely to be the welfare increasing non contingent rule:
• The lower the innovation-for-buyout (lower bargaining power of the entrant 𝛼)

• The lower the  fidelization rate 𝜅

• The higher the entrenchment of monopoly 𝜉
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Additional material, Policies: state-contingent rules

• Proposition 4: (State-contingent rules): if 𝑠𝑖𝑔𝑛(𝛥𝑡
𝐴 𝜇𝑡 − 𝛥𝑡

𝑁𝐴 𝜇𝑡 )
depends on the initial conditions, a state-contingent policy may dominate a non 
contingent rule. 

The optimal lenght of the leniency period ℓ∗ is:

• a stepwise decreasing function of the entrenchment of monopoly 𝜉, of the 
fidelization rate 𝜅 and of the private discount factor 𝛿;

• a stepwise increasing function of the entrant’s bargaining power 𝛼. 

• In the baseline model (I price leader) state-contingent policies never
optimal, if E price leader state-contingent policy may be optimal
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