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Social e¢ ciency in TSM (Hagiu 2006)

What makes MSPs very valuable and powerful is also what draws a
lot of regulatory scrutiny (cf. Microsoft, Google):

too much power?
anticompetitive practices?
regulated as "public utilities"?
public intervention to ensure competition? (BTE and FMA due to
network e¤ects)
aren�t "open platforms" always better?

Not per se!
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Social e¢ ciency in one-sided markets

Demand function D (p); constant marginal cost c > 0

Monopoly:
max
p
(p � c)D (p) =) pM > c

Total social surplus:

W (p) =
Z ∞

p
D (ρ) dρ+ (p � c)D (p)

maximized for pW = c . Note that W (p) decreasing for p � c .
Competition: n rivals =) pC (n) � c , where pC (.) decreasing

More competition (i.e. higher n) increases social surplus (W
�
pC (n)

�
increasing in n)
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Social e¢ ciency in two-sided markets

Two-sided demands: n1 = D1 (n2, p1) and n2 = D2 (n1, p2). Total
social surplus:

W (p1, p2) =
Z ∞

p1
D1 (n2, p) dp +

Z ∞

p2
D2 (n1, p) dp

+ (p1 � c1) n1 + (p2 � c2) n2

maximized for
�
pW1 , p

W
2

�
such that pW1 < c1 and pW2 < c2 (accounts

for indirect network e¤ects)

Open platform: pO1 = c1 and p
O
2 = c2

Monopoly platform: pM1 7 c1 and pM2 ? c2

Competing platforms: pC1 7 c1 and pC2 ? c2
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Social e¢ ciency in two-sided markets

Quite possible that W
�
pM1 , p

M
2

�
> W

�
pO1 , p

O
2

�
and

W
�
pM1 , p

M
2

�
> W

�
pC1 , p

C
2

�
. Why?

Platform monopoly power creates two-sided "deadweight loss" (pricing
power) -> negative
BUT... it also enables platform to internalize indirect network e¤ects
-> positive
Open platforms do not internalize indirect network e¤ects at all;
competing platforms do not internalize them enough

Application: current "Net Neutrality" debate in the US:

Should ISPs be allowed to also charge content providers (not just
users)? Should they be allowed to discriminate based on quality of
service to content providers?
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Strategic interactions in TSM (cf. Farhi and Hagiu 2008)

...also called "animal strategies in TSM"

What happens to T-shirt producer B�s pro�ts when T-shirt producer
A�s (competitor) marginal cost decreases?

They decrease.

What happens to Microsoft Xbox�s pro�ts (console sales + royalties
from developers) when Sony�s manufacturing cost per PlayStation
machine decreases?

It depends!
If Microsoft and Sony lose money on console sales (which they do),
both Microsoft and Sony may bene�t from a decrease in Sony�s costs!
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Model

Two �rms, an incumbent, A, and an entrant, B.

Timing of duopoly game:

Stage 1: Firm A chooses investment KA (in capacity, product quality
or cost-reducing technology)
Stage 2: Firm B observes KA and decides whether or not to enter
market
Stage 3: If B has not entered, A chooses strategic variable xA (e.g
price or quantity) to maximize monopoly pro�ts; if B has entered, A
and B simultaneously choose xA and xB (

�
x�A (KA) , x

�
B (KB )

�
Nash

equilibrium)
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Focus on strategic e¤ects: KA in�uences ΠA and ΠB only through its
e¤ect on (x�A, x

�
B )

"over-" and "under-investment" relative to situation in which B does
not observe KA

2 possibilities:

Firm A wants to deter entry by B: chooses KA such that
ΠB �x�A (KA) , x�B (KB )� = 0
Firm A wants to accomodate entry by B: chooses KA to maximize
ΠA �x�A (KA) , x�B (KB )�

Strategic e¤ects:

dΠB

dKA
= ∂ΠB

∂xA
� dx �A
dKA

(x�B chosen to maximize ΠB )
dΠA

dKA
= ∂ΠA

∂xB
� dx �B
dKA

(x�A chosen to maximize ΠA) = ∂ΠA

∂xB
� ∂x �B

∂x �A
� dx �A
dKA
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Assume symmetry: sign
�

∂ΠA

∂xB

�
= sign

�
∂ΠB

∂xA

�
. Then:

sign
�
dΠA

dKA

�
= sign

�
dΠB

dKA

�
sign

�
∂x�B
∂x�A

�

∂x �B
∂x �A

> 0 (< 0) if the variables (xA, xB ) are strategic complements
(substitutes).

example: prices are strategic complements; quantities are strategic
substitutes

KA makes �rm A "tough" ("soft") if dΠB

dKA
< 0 (> 0)
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De�nition of Animal Strategies

"Top Dog": be big (i.e. overinvest) in order to look tough
(aggressive)

"Lean and Hungry Look": stay small (i.e. underinvest) in order to
look tough (aggressive)

"Puppy Dog": stay small in order to look soft (ino¤ensive)

"Fat Cat": be big in order to look soft (ino¤ensive)

A. Hagiu (HBS) ECON6002 HKU June 30th 2009 11 / 28



De�nition of Animal Strategies

"Top Dog": be big (i.e. overinvest) in order to look tough
(aggressive)

"Lean and Hungry Look": stay small (i.e. underinvest) in order to
look tough (aggressive)

"Puppy Dog": stay small in order to look soft (ino¤ensive)

"Fat Cat": be big in order to look soft (ino¤ensive)

A. Hagiu (HBS) ECON6002 HKU June 30th 2009 11 / 28



De�nition of Animal Strategies

"Top Dog": be big (i.e. overinvest) in order to look tough
(aggressive)

"Lean and Hungry Look": stay small (i.e. underinvest) in order to
look tough (aggressive)

"Puppy Dog": stay small in order to look soft (ino¤ensive)

"Fat Cat": be big in order to look soft (ino¤ensive)

A. Hagiu (HBS) ECON6002 HKU June 30th 2009 11 / 28



De�nition of Animal Strategies

"Top Dog": be big (i.e. overinvest) in order to look tough
(aggressive)

"Lean and Hungry Look": stay small (i.e. underinvest) in order to
look tough (aggressive)

"Puppy Dog": stay small in order to look soft (ino¤ensive)

"Fat Cat": be big in order to look soft (ino¤ensive)

A. Hagiu (HBS) ECON6002 HKU June 30th 2009 11 / 28



Strategic Con�gurations For One-Sided Markets
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Application

If "actions" are prices (i.e. strategic complements) and KA is an
investment reducing A�s marginal cost cA, then KA is always tough:

dΠB

dKA
=

d
dKA

((pB � cB ) nB ) = (p�B � cB )| {z }
>0

∂nB
∂pA|{z}
>0

dp�A
dcA|{z}
>0

dcA
dKA|{z}
<0

< 0

dp�A
dcA

> 0 because of FOC: (p�A � cA)
∂nA
∂pA
+ nA (p�A, p

�
B ) = 0
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Animal Strategies in Two-Sided Markets

A and B now competing in a two-sided market:

ΠA =
�
pA1 � cA1

�
nA1 +

�
pA2 � cA2

�
nA2

ΠB =
�
pB1 � cB1

�
nB1 +

�
pB2 � cB2

�
nB2

Actions pAi , p
B
i are prices and strategic complements across

platforms: ∂pBi
∂pAj

> 0.

Focus on investment KA reducing marginal cost on side 1 for platform

A: dc
A
1

dKA
< 0
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Assume A and B are symmetric:

∂ΠA

∂pBi

�
pA�1 , p

A�
2 , p

B�
1 , p

B�
2

�
=

∂ΠB

∂pAi

�
pA�1 , p

A�
2 , p

B�
1 , p

B�
2

�
for i = 1, 2.

Also assume two-sided concavity and dpA�i
dcAj

,
dpB�i
dcBj

> 0 for all

i , j 2 f1, 2g

Again, focus is on strategic e¤ects only : KA only impacts pro�ts
through in�uence on

�
pA�1 , p

A�
2 , p

B�
1 , p

B�
2
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Strategic e¤ect of KA on B:

sign
�
dΠB

dKA

�
= sign

�
∂ΠB

∂pA1

dpA�1
dKA

+
∂ΠB

∂pA2

dpA�2
dKA

�

= sign

8>>>>>>>>><>>>>>>>>>:

��
pB1 � cB1

� ∂nB1
∂pA1

+
�
pB2 � cB2

� ∂nB2
∂pA1

�
| {z }

<>0

dpA�1
dKA| {z }
<0

+

��
pB1 � cB1

� ∂nB1
∂pA2

+
�
pB2 � cB2

� ∂nB2
∂pA2

�
| {z }

<>0

dpA�2
dKA| {z }
<0

9>>>>>>>>>=>>>>>>>>>;

Recall B�s pro�ts are: ΠB =
�
pB1 � cB1

�
nB1 +

�
pB2 � cB2

�
nB2
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Note that
�
pB1 � cB1

� ∂nB1
∂pAi
+
�
pB2 � cB2

� ∂nB2
∂pAi

can be negative for i = 1

and/or 2, while B�s pro�ts are positive, i.e.:�
pB1 � cB1

�
nB1 +

�
pB2 � cB2

�
nB2 > 0

Therefore, if pB�2 � cB2 < 0 or pB�1 � cB1 < 0 then we can have:

dΠB

dKA
> 0

i.e. KA is "soft": cost reduction by A increases B�s pro�ts!

By the same token, cost reduction by A may decrease A�s pro�ts

Di¤erent than strategic interactions in adjacent one-sided markets (cf.
BGK 1986)
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Necessary condition for "softness" with subsidization on side 2
(pB�2 � cB2 < 0):

∂nB2
∂pAi
∂nB1
∂pAi

>
nB2
nB1

for at least one i 2 f1, 2g.

I.e. "business stealing" has to be su¢ ciently large on the subsidized

side ( ∂nB2
∂pAi
) relative to the pro�table side ( ∂nB1

∂pAi
).

Intuition: two-sidedness makes cost-di¤erentiation work like vertical
di¤erentiation
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Strategic Con�gurations For Two-Sided Markets

Set of strategic con�gurations strictly larger in two-sided context:
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Strategic Con�gurations For One-Sided Markets
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Do you believe this story?
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Strategic spino¤s (Hagiu and Lee 2008)

Context:

“Platform” A

Consumers

“Content”

“Platform” B

(affiliation)

Examples: videogames, media (movies, music) Internet portals, TV
channels, DVD standards, etc.

Timing: I) platforms compete for content (exclusive or multihomes);
II) platforms compete for consumers
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Question 1: When is the content provider exclusive to A or B and
when does it "multihome"?

Relevant factors:

content quality/value (high value content not necessarily exclusive)
who has control rights over sale to consumers (i.e. are platforms TSPs
or merchants)

Examples:

Platform/Distributor Content Provider Exclusivity
Syrius, XM Howard Stern Yes
TNT NBA Yes
ABC, CBS, NBC, ESPN NFL No
Blurray, HD-DVD Paramount, Warner Bros No

Sony, Disney, MGM Yes
Xbox, PlayStation Electronic Arts, Square Enyx No
iTunes, Real Rhapsody BMG, Columbia, EMI No
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who has control rights over sale to consumers (i.e. are platforms TSPs
or merchants)

Examples:

Platform/Distributor Content Provider Exclusivity
Syrius, XM Howard Stern Yes
TNT NBA Yes
ABC, CBS, NBC, ESPN NFL No
Blurray, HD-DVD Paramount, Warner Bros No

Sony, Disney, MGM Yes
Xbox, PlayStation Electronic Arts, Square Enyx No
iTunes, Real Rhapsody BMG, Columbia, EMI No
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Question 2: Does a platform owning exclusive content ever want to spin it
o¤? (maintains exclusivity but gives up control AND associated
revenues)?

Platform B

Consumers

Platform A

Content
provider

pC

PA PB

Content
provider

PA + pC

Consumers

Platform B

PB

Vs.

Platform A

affiliation

Example: would Nintendo want to spin o¤ one of its internal game
development studios?

Key point: need strategic pricing interaction between platforms and
spin-o¤ company
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Timing:

II.1. Platforms set prices PA and PB for consumer a¢ liation (that
includes access to content for the platforms who own and control the
content)
II.2. Content provider sets price pC (C is exclusively a¢ liated with A)
II.3. Each consumer decides which platform to subscribe to and, if
the content is available on that platform, she decides whether or not to
buy the content

=) Content provider takes into account e¤ect of pC on consumer
demand for platform(s)

PA and PB are strategic complements; PA and pC are strategic
substitutes; PB and pC are...?
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Consequence: both A and B may obtain higher pro�ts when C is spun
o¤ independently than when C is owned and controlled by A

Intuition: spinning o¤ C allows A to relax competition against B.
Indeed, C is forced to internalize competitive pressure: if A raises its
price, C will lower its price, which is anticipated by A and B, so that
they can both raise their prices (A more than B). C acts as a
competitive bu¤er.

Do you believe this story? Would Nintendo spin o¤ its internal game
development unit to relax platform competition against Sony?
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Conclusions: what makes two-sided markets di¤erent?

Presence of indirect network e¤ects: social e¢ ciency does not just
depend on pricing, but also on internalization of network e¤ects

Possibility of subsidization of at least one side (rational, not
anti-competitive)

Space of strategic interactions larger -> counterintuitive scenarios

Counterintuitive business strategies (e.g. spino¤s in order to reduce
competitive intensity at platform level)
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Thank you for your attention.

A. Hagiu (HBS) ECON6002 HKU June 30th 2009 28 / 28


	Social efficiency for TSM
	Animal strategies in TSM
	Strategic spinoffs

