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Motivation

@ Conglomerate mergers : neither horizontal nor vertical

o Separate product markets (non-substitutable products)
e Same customer (often complementary products)

o Remark: Finance: broader definition — fully unrelated activities

@ Four decades of US—EU divide

o US: “no threat to competition” (Bork, 1978)
o EU: exclusionary concerns and “portfolio effects” — Cf. Tetra
Laval/Sidel merger, 2001

@ Revived interest

e Important activity, particularly in digital economy
o Google/Fitbit (2020), Facebook/Giphy (2020), Booking/eTraveli
(blocked by EC, 2023), ASL/Arianespace (2016), Luxottica/Essilor
(2018).
o US: Merger guidelines (2023) [“Mergers threatening rivals’ access”]

o EU: draft Merger guidelines (April 30, 2026)
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Literature

o Efficiency benefits

@ Theories of harm?

e Foreclosure through tying (and commitment) [Rey & Tirole HIO
2007]

e Portfolio effects through bundling [Nalebuff QJE 2004 , Choi JIE
2008]

o Ecosystems

o Here: competition and innovation [Aghion-Howitt Eca 1992]
@ Innovation benefits requires complementors
@ Involves sharing information: risk of information leakages
@ In the spirit of hold-up problems and vertical integration : solution
[Williamson 1975, Grossman & Hart JPE 1986, Bolton & Whinston
RES 1993] ... but exacerbates problems for rivals [Allain et al. RES
2016]
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Setup: industry structure

@ Firms :

o Two differentiated platforms Pa and Ps
o Two identical complementors C; and G
@ Consumers buy a system (P+C). Consumption with platforms’
qualities y4 and vp:

YAYB
C =494+ V898 = 7(%\ .

@ Timeframe:

o Infinite horizon and continuous time t € [0, +00)

o Common interest rate r > 0
o At each instant P; face a unit production cost ¢ > 0 and C; face a
unit cost 0.

@ Initially all firms are independent

@ Consider a conglomerate merger between Py and C;
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Setup: step-by-step innovation

o Technology ladder : k € N yields quality v* (y > 1)
@ Platforms can invest to innovate and reach next level k + 1
o At each t, a platform can develop the next technology with a
Poisson arrival rate p at cost C(p) = g, A>0.
e automatic catch-up: upon innovation previous technology becomes
public and freely available = two technology states: leveled or
uneven

o Leveled state
o Both platforms offer the same quality v*;

@ Uneven state

o Quality advantage ~y for leader ; laggard's technology fully
compatible;
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Setup
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Setup: step-by-step innovation

o Technology ladder : k € N yields quality v* (y > 1)
@ Platforms can invest to innovate and reach next level k 4+ 1
o At each t, a platform can develop the next technology with a

Poisson arrival rate p at cost C(p) = g, A>0.

e automatic catch-up: upon innovation previous technology becomes
public and freely available = two technology states: leveled or
uneven

o Leveled state
o Both platforms offer the same quality v*;

e Technology is public
o Each platform is compatible with both complementors (full
compatibility).
@ Uneven state

o Quality advantage -y for leader ; laggard's technology fully
compatible;
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Setup: step-by-step innovation

@ Technology ladder : k € N yields quality 7% (y > 1)
@ Platforms can invest to innovate and reach next level k + 1

o At each t, a platform can develop the next technology with a
Poisson arrival rate p at cost C(p) = g, A>0.

e automatic catch-up: upon innovation previous technology becomes
public and freely available = two technology states: leveled or
uneven

o Leveled state

o Both platforms offer the same quality v*;

@ Uneven state

e Quality advantage v for leader ; laggard's technology fully
compatible;

o Leader chooses whether to be compatible or not (at cost /) with
each complementor

@ compatibility: full quality but risk of imitation
o Partial compatibility with a complementor: the complementor gets
market power.

o Complementor decides whether to communicate information
(technolody) from a compatible platform to another compatible
platform, costs e.
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Setup: product market competition

o Leveled state:

o Platforms obtain g > 0, independent complementors obtain 0

@ Uneven state:

o If leader is integrated or fully compatible, comparative advantage
o Leader obtains 7y () > mo, laggard obtains m_(v) < mg.

@ Independent complementors obtain 0.

o If leader partially compatible (with one independent complementor
only): complementor market power wipes out benefit from
technology advantage

@ Leader and laggard obtain mg, compatible complementor obtains
7 > 0, others obtain 0.
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Setting: recap

@ At each instant t
o Flow profits determined by industry state

o technology (leveled or uneven)

o compatibility (if uneven)

o Informed complementors (if uneven) decide whether to leak info

o Investment and leaks determine evolution of technology state

@ We focus on Markov perfect equilibria in pure strategies
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Preliminary results

@ Claim 1: In equilibrium, a leader never opts for full incompatibility.
@ Claim 2: In equilibrium, for i € Z, investments and continuation

values are:
Pi+ = Oa
pio = A(Viz — Vo) >0,
pie = A(Vio— Vo) > 0.

@ Claim 3: In equilibrium, leading technologies are never imitated.
o Claim 4: The equilibrium continuation values satisfy, for i # h € Z:

rVie = 7w (7i) = pr— (Vie — Vio), (1)

Ve = o f%(\)+p,o(V —Vio) = pro (Vio — Vi), (2)
pz

Vie = mo () = 55 e (Vo= Vio), (3)

where vy is equal to v if Py is integrated, or is independent and opts
for full compatibility when leading, and to 1 otherwise.
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Pre-merger
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Benchmark: pre-merger

Proposition 1

There exists a unique equilibrium with full compatibility.

@ Investments are symmetric:
po(rsAy) > p—(r, A7) > p(r;A,y) =0, \inr, /in A and v;

@ Intuition:

o Compatibility yields full value of technologies

o Competition among complementors : no double marginalization, no
incentive to leak information (small cost and no benefit)
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Pre-merger
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Growth rate

e Continuum of industries s € [0, 1]; aggregate consumption:
log C = fol log Csds (Aghion, Harris, Howitt and Vickers, 2001).

@ Stationary equilibrium : proportion 7 of industries in an uneven state
208
21—7)ps=7p> =>7° =19 _
( )pO p 2p05 + Pi

o Level state v*: innovation by either platform increases C, by:
_ %
nET Ty
@ Uneven state v*, v¥*1: innovation by the laggard increases C, by:
_l+y v
M= —pm =
2 !

Equilibrium growth rate:
g° (A7) =205 (r A7) [L=7°(r, A7) log
g\ SNy
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Post-merger

In the case of merger of P4 and (i, there exists an equilibrium where:

@ P, is selectively compatible with the its complementor C; and Pg is
selectively compatible with the independent complementor G;;

@ the equilibrium investments pao, pgo, pA— and pg_ are positive and
pa+ = pB+ = 0.
All equilibria feature selective compatibility. )

@ Intuition: imitation versus degradation
o Full compatibility would trigger imitation
o (i wants to enable imitation by Py : would leak information about

Pg (protection from imitation)
o C; makes a profit (only) when Pg is leader : would leak information

about Pj4.
e Avoiding imitation always preferable, even if full degradation makes
it more difficult for Pg to become a leader (dynamic perspective)
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Post merger: growth rate

e Stationarity implies 77.p,— = (1 — 74 — 78)pio. Hence

L= PAOPA—
AT paopa— + pa_pe— + peops—
| PBOPB—

TB =

PAOPA— + PA—PB— + PBOPB—

o Consider a cycle of the form leveled / P; leader / leveled
o If P4 is the first to innovate, consumption grows by 1 in the first

part of the cycle and by v = /71 in the second part;
° If Pg is the first to innovate, consumption grows by

= V”Jj,yk/ ka =1 in the first part and by
. k41, k+1 ok
Fo = m/ k+ z = 7 in the second part.

The growth rate is therefore given by:

g' = [1—7h— 5] [pho + o] logy
__ PaPe(ProtrE)
PhoPh_ + PhoPl_ + Ph_pls_

ogYy
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Post-merger
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Post merger: investments

Simulations highlight that, in the merger case:
o pa_(B.w) < pao(B.w) : by contrast, pg_(8,w) > pao(Bsw) in
about half of the cases (49% of cases).

® pao(B,w) > peo(B,w); by contrast pa_(B,w) < pp—(B,w) in 59 %
of cases.

@ The equilibrium growth rate g/(3,w) and all equilibrium investments
are increasing in 3 except pg—(8,w,n), which decreases in about
56% of cases.

@ The equilibrium growth rate g/(3,w) and all equilibrium investments
are increasing in w.
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Impact of merger on investments

@ In leveled state, total effect on investment is negative:

Pho + o < 205
@ Simulations:

Table: Impact of merger on investments

Condition % violations

Pho < P3 0%
p‘so < p% 0%
ph_ <p> 30.2%
P <p> 0%

o The merger reduces all investments except sometimes the integrated
platform’s equilibrium investment when lagging behind (pa_).
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Impact of merger on investments

@ Indirect effects:

@ Direct effects:
o Internal best responses:

o Integration has a direct strategic complements
incidence on flow profits only = pa— \¢ and pao N\
when the independent rival is o External best responses:
leader @ ppo and ppgg are strategic
o Dissipates gain for Pg compl:ments = ’;)Aot\‘,
hen leader : @ pjp and pj_ are strategic
W PBO NN substitutes = pa_  and
@ Reduces loss for P4 when po
lagging behind: pa_ \, e No direct interplay

between of pa_ and pg_
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Impact of merger
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Impact of merger on growth

@ The merger always leads to a reduction in growth: g/ < g°.
@ The negative impact of the merger on the growth rate is
monotonically increasing in 5 and w.

Impact of merger on growth rate

045 -0.40

-0.60 055 050

Figure: Distribution of merger impact on growth rate

Simulations, 10 000 observations. p/r (and, thus, growth rate) depends on r and A
through w = é and on ~ through 8 = w1 — my € (0,3/4). for each of w, 3, 100
equidistant values covering (entire) range.
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Conclusion
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Concluding remarks

@ A novel theory of horizontal foreclosure

o Does not require commitment to tying / bundling / degraded access:
ex post,

o independent Pg does not want to deal with integrated C;
@ integrated P, does not want to deal with independent C;
o Fully dynamic model

o Independent Pg invests when leveled even if no technology benefit to
postpone the moment when integrated P4 is leader

o Impact on consumption growth in long-run perspective

o Next steps?

o Role of imitation (short-term competition / long-run growth)
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Microfoundation: product market competition (1)

o Stage game
o Technologies (va,vg) and compatibility state;
o Comsumers utility log(5aga + 98qs) where 5, is P;'s “net quality”
e Timing:
e Platforms simultaneously choose quantities (ga, gs)
o Complementors simultaneously choose platform-specific prices
o Auctioneer sets platform prices & allocates consumers to
complementor with best value.
@ Competition among complementors on P; leader
o If both are compatible with P;, price at cost : P;'s net quality is ~;
o If a single C; is compatible, price above cost: captures ; — i /v
hence P;'s net quality is vi/7.
o If both are incompatible with P;, price at cost : P;’s net quality is

Vil
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Microfoundation: product market competition (2)

@ Auctioneer sets platform prices, given the quantities and net qualities

. i

pi = P(ai, 4,51, %) = z——%—
U (' /o 11 J) ’YiQi+’quj

where ; = 7; or 7i/vy
@ In first stage, each P; seeks to maximize
[P(qia qu?nﬁ/‘l) - C]qi;

o Equilibrium quantities are

qa = qs = q(9a,98) = %7
c(9a+%s)
o Equilibrium profits are:
o gl
m = n(%,%) = <G+ 5?2
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Microfoundation: product market competition (3)

@ Leveled state:

1

o Platforms obtain mg = 7

and complementors obtain 0

@ Uneven state: if leader is
o integrated or fully compatible, comparative advantage ~;

o Leader obtains 4 (y) = ﬁ
o Laggard obtains 7_(vy) = ﬁ

o Complementors obtain 0.

o partially compatible with one independent complementor, no
comparative advantage

e Both platforms obtain mg = %

o Compatible complementor obtains # = logH'T'Y and others obtain 0.
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Investments

@ Under separation:

P
fPOWL? = A+ (v),
P 2
(r+po)p-+— = Aﬁ—(7)+%~

with B4 (7) = 7y (v) — mo and B (v) = 7m0 — 7 (7)
o After merger:
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Investments - simulations

impact on psm
Impact

on pAQ

B

Figure: Distribution of merger impact on investments (pao, P80, PA—, PB—)
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