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Connected devices revolution

o The advent of 5G and advances in Al has led to an unprecedented revolution
in the loT market.

loT is empowered by
three key technologies:

Artificial
Intelligence (A1)

reason, and process. fast,

5G Networks Big Data

Together, Al and IoT merge to create AIGT — a smart, connected
power

Figure: Interaction of Al, networks and Data
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Together, Al and IoT merge to create AlGT — a s

5G Networks Big Data

networks — unleashing the power of data better a

Figure: Interaction of Al, networks and Data

o By 2025, it is estimated that there will be more than 42 billion loT devices.
(See WEF report).
o For example: cars, wearables, smart home, smart city, voice assistants,
vision analytics, industrial applications, and edge computing.
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Connected devices revolution

e Data driven network effects: loT devices collect and analyze consumer data
which further improves consumer value for the product.

3/28



| | S
Connected devices revolution

e Data driven network effects: loT devices collect and analyze consumer data
which further improves consumer value for the product.

[ Platfcirm U ]

&
3 ~A4
& egg,
> NS
o 7 %
oG “e,
o> 7 S,

o N
ol e
“, s
7 ~

Figure: loT Platform markets

3/28



LV TUNIVERSITY
//D{]OF PASSAU

o Data driven network effects: loT devices collect and analyze consumer
data which further improves consumer value for the product.
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o Data driven network effects: loT devices collect and analyze consumer
data which further improves consumer value for the product.
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Platforms, vertical integration and anti-trust concerns:

SITY
SAU

o This aggregation and dominance of ecosystem platforms has brought intense
scrutiny from policy makers worldwide.

Antitrust: Commission launches sector inquiry into the
consumer Internet of Things (loT)

Figure: EC investigation on consumer loT
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o A major concern has been platform duality competing with sellers on the
platform.
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o This aggregation and dominance of ecosystem platforms has brought intense
scrutiny from policy makers worldwide.

Antitrust: Commission launches sector inquiry into the

consumer Internet of Things (loT)

Figure: EC investigation on consumer loT

o A major concern has been platform duality competing with sellers on the
platform.

o Various remedies have been recommended such as

o vertical (structural) separation. (US Investigation of competition in
digital markets)

o presumption of perverse incentives to encourage rivals’ exit (US
Investigation of competition in digital markets, pg. 395)
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Platforms, vertical integration and anti-trust concerns

Figure: EC Concern
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Research questions

o Post vertical-merger, what are the incentives to foreclose a rival and
what is the role of network effects?
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Post vertical-merger, what are the incentives to foreclose a rival and
what is the role of network effects?
In presence of network effects, the unintegrated rival is never fully
foreclosed. The rival allows the platform to influence
consumer expectations.
How are consumers impacted by a vertical merger?
Consumers always benefit.
Investment in network benefits is higher when the platform also
competes with third party sellers.
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Ordover (1990), Hart et al. (1990), Bolton and
Whinston (1991).
In presence of network externalities, the supplier has no
incentives to fully foreclose its unintegrated rival.

Hagiu et al. (2020), Dryden (2020), Etro (2021),
Tremblay (2020), Carroni et al. (2021), Gautier et al. (2021).
De Corniere and Taylor (2014), Anderson and Bedre
Defolie (2020), Padilla et al. (2020), van de Bloom et al. (2021).
No incentive to encourage exit of rivals. Platform profits
and Consumer surplus is higher when the platform competes with third
party sellers.

Price disclosure[ Hagiu and Hallaburda (2014), Belleflamme and Peitz
(2019).]; [Non-price instruments:] Chellappa and Mukherjee (2021),
Jullien and Pavan (2019), Jin, Pisano and Zhu (2018).

The paper considers pricing and it's signalling role on
platform aggressiveness to consumers and rivals.
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The Model
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A platform U offering consumer access to competing third party sellers.

e.g., Chip architecture supplier, industrial applications platform such as
Honeywell.

There are two sellers. (all results can be shown with N sellers).

D is integrated with U.
D, is competing with U — Dy in the seller market.

Compete by choosing outputs x; with X = x; + xo.
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A platform U offering consumer access to competing third party sellers.

e.g., Chip architecture supplier, industrial applications platform such as
Honeywell.

There are two sellers. (all results can be shown with N sellers).

D is integrated with U.
D, is competing with U — Dy in the seller market.

Compete by choosing outputs x; with X = x; + xo.

Demand is modeled featuring network effects as in Katz and Shapiro (1985),
P(6Xe, X) where

0 is the sensitivity of consumers’ WTP to network effects.

X€: consumer’s expectation on total ecosystem size.

aP()

ax <0

%F;g;) > 0 is the positive impact of network effect on consumers’ WTP.
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1. U publicly decides to be a monopolist seller and offers a per-unit fee to
rival sellers.

2. Consumers form expectations on ecosystem size X¢.

3. Dy and D, compete by setting quantities and profits materialize

Solution concept: Fulfilled Expectations Cournot Equilibrium.
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The payoffs of platform and sellers

o Platform profits: My = P(-)x; + waxa.

o Seller profit: m = (P(-) — w2)xa.

Figure: Market structure
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Analysis: The output setting stage

Output Choice by U — Dy and D»

o The output of each seller is given by the solution to the following
system of equations

Platform’s seller: le + P(6X¢, X) =0,
Competing seller: %xz + P(6X¢, X) —wy =0.(1)
Fulfilled expectations: X - X =
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The output of each seller is given by the solution to the following
system of equations

Platform’s seller: le + P(6X¢, X) =0,
Competing seller: %@ + P(6Xe, X)—wy =0.(1)
Fulfilled expectations: X¢—-X =0

Note: The per-unit fee that leads to exit of the rival is
wWo > W) = P()

Any fee wy < P(6X, X) implies the rival does not exit.
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Analysis: Stage 1

o Contractual choice stage The Platform sets fees that maximize
profits. My = P(:) * x1 + wy * xa.
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The Platform sets fees that maximize

profits. My = P(:) * x1 + wa * xa.

O Bxe om,
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Network externalities (—)  Strategic effect (+) Marginal per-unit revenue (—)

(+)
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The Platform sets fees that maximize
profits. My = P() * X1 + Wo * Xo.

oP () oxV () OP(-) 0x)" (") ox" (+)
Vi, 2 Vi 2 _
O DX Tam . T ax om | T OF e, =0
Network externalities (—)  Strategic effect (+) Marginal per-unit revenue (—)
(+)
Rewriting the above, at # = 0 (no network effects)
0
o Vi (.
) (PO) - w) P2 1)t o

etwork externalities (—)

The optimal per-unit fee is wp, = P(+) and the rival D, exits as x; = 0.

For any § > 0, we have wy’! < P(\) = x/ > 0.
15/28
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Comparative statics

Proposition

When 0 = 0, the platform prefers to be a monopolist. For any 6 > 0, the
platform prefers to have competition in the market.

16 /28



Comparative statics
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Proposition

When 0 = 0, the platform prefers to be a monopolist. For any 6 > 0, the
platform prefers to have competition in the market.

For every § > 0, U-D; has no incentive to foreclose D,. Moreover, w;"" is
inverted-U shaped with respect to 0. The rivals’ market participation rises with

network effects.

Vi

Raising rivals cost

Ecosystem fostering

fostering effect.

raising
rivals cost effect.
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Extensions
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1. Competing Platforms

o Now, suppose Platform U competes with a vertically incumbent with
inverse demand

P[Z/,L—F%—}—A—O‘XTOt with X = x; + x1 + x

e Ais the incumbency advantage.
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1. Competing Platforms

o Now, suppose Platform U competes with a vertically incumbent with
inverse demand

P,zp—i—%—i—A—UXTOt with X = x; + x1 + x

e Ais the incumbency advantage.

o The incumbent’s payoff is given as

ﬂ, = P/X/.
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1. Competing Platforms

b 4

Figure: Competing with vertically integrated incumbent /
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1. Competing Platform

Proposition

With an integrated incumbent, the platform U — D1 has no incentive to
encourage exit of D, even when 0 = 0. The equilibrium per-unit fee is w(;
is inverted U—shaped and when 0 is large wj; < 0.

o Intuition: Dealing with D, is a commitment device to expand output.

o The incentive to keep rival active in the sales market is magnified.
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1. Competing Platform

Proposition

With an integrated incumbent, the platform U — D1 has no incentive to
encourage exit of D, even when 0 = 0. The equilibrium per-unit fee is w(;
is inverted U—shaped and when 0 is large wj; < 0.

o Intuition: Dealing with D, is a commitment device to expand output.

o The incentive to keep rival active in the sales market is magnified.

Proposition

Inversion of Foreclosure doctrine: x5 and xi are increasing in 6.
Moreover, when 6 > %TU' the output of D, is even higher than that of the
integrated platform — i.e., x5 > x{. The output of the incumbent, x|, is
decreasing in 6.
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Other extensions

o Two part tariffs. All results go through.
o Two-sided platforms. All results go through.
o [V Sellers All results go through with N sellers.
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Two part tariffs. All results go through.
Two-sided platforms. All results go through.
All results go through with N sellers.

The incentives to invest in network
benefits 6 is higher when open to third party sellers than being a
monopolist seller.
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The policy recommendation that "presumptions relating to input
foreclosure and customer foreclosure should be explored by congress”
may not be optimal. Specially when,

Strong network effects.

Competing ecosystems.

The incentives to invest and innovate in network effects are higher
post-merger.

Efficiency argument for a merger apart from standard elimination of
DMP.
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Conclusions

o It is profitable for a platform to have the rival sellers than being a
monopolist.

o When network effects are very large, even partial foreclosure is not a
concern.
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It is profitable for a platform to have the rival sellers than being a
monopolist.

When network effects are very large, even partial foreclosure is not a
concern.

The foreclosure results overturns in presence of competing ecosystems.

Post-merger, incentives to innovate in network effects is higher.
Our main result robust to a variety
of extensions

Two-part tariffs.

N downstream firms.

Two-sided markets.

Secret contracts.
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Comments are Welcome.

Shiva Shekhar (shiva.shekhar@Quni-passau.de)
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2. Two-part Fees

Contractual choice stage

o The platform maximizes industry profit.

N7 = Px X(wy).
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The platform maximizes industry profit.
N7 = P« X(wy).

Employing Envelope Theorem on the FOCs, we get the equation that
gives optimal wy as

OPV! ()
oX°

Network externality effect (+)

oxV' ()
8W2

XY+ (= PY() -0 ()
N——

strategic effect (—)
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At 6 =0,

OPV! ()
8 e

etwork externality effect (+)

oxV (")
8W2

XV (we - PY())
~— —

strategic effect (—)

The wo = W, and the unintegrated firm exits the market.
Forany 8 >0, wvo <w;, = X2VI > 0.

=0.
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At 6 =0,

oXVI ()

=0 ()

aPV! () 0
?Xw + (w2 — PY'()

etwork externality effect (+) strategic effect ()

The wo = W, and the unintegrated firm exits the market.
Forany 8 >0, wvo <w;, = X2VI > 0.

Proposition

The platform chooses to be closed (or a monopolist) when 6§ = 0. For any
0 > 0, the platform has incentive to encourage market entry of rivals and
foster competition.

Moreover, as 6 increases, w"! falls and x)" rises.
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3. A two-sided approach

o Suppose the network effects arise from the presence of developers on
a platform, the inverse demand looks like

P(yD¢,X)=1+~D° - X,

o 7y is the cross-side network effect.
o D¢ is the total mass of developers on ecosystem U.
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Suppose the network effects arise from the presence of developers on
a platform, the inverse demand looks like

P(’yDevX) = 1+7D6_Xa

v is the cross-side network effect.
D¢ is the total mass of developers on ecosystem U.

Developer demand: Developers are heterogeneous in their cost of
content development k with payoff given as

u(k) = ¢X° — k.

The total mass of active developers is u(k) >0 = k < K* = ¢X°.

All results go through by substituting 8 in the benchmark setting with
V-
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Demand is modeled featuring network effects as in Katz and Shapiro (1985).

: Consumers are distributed according to their
valuation r ~ F(-) with pdf f(-) with r € [u — /2, u+ /2],

. — € —D:
Ui(r)=r—+ X pi-

value of the network

All sellers who make a sale must offer the same hedonic value
r*=p; — 60X =p, — 60X,

The total demand on these platforms is then r > r*.

» Under uniform distribution, total demand is X =1 — F(P — 6X¢).
Inverting the demand function assuming , we get

P(OX®, X) = pu + % +OXe —oX
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