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markets (US: 40%, UK: 30%, Germany: 35%).
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Importance of e-commerce and hybrid platforms

e US: $432 billion (9% of retail revenue).
® Europe: $394 billion (16% of retail revenue).

® Amazon is dominant in the US and European e-commerce
markets (US: 40%, UK: 30%, Germany: 35%).

® Amazon is a marketplace and a reseller (“hybrid platform™),
and a “gatekeeper” for millions of 3rd party sellers.

® 2019: 53% of paid units were sold by 3rd-party sellers.

® US: 2.3 million 3rd-party sellers, about 37% of them — 850000
sellers — rely on Amazon as their sole source of income.
(House Majority Report, 2020)

® QOther "gatekeeper” hybrid platforms: Apple App Store,
Google Play, Zalando.
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Dominant hybrid platforms raise anti-trust concerns

e EC and US investigations of Amazon, App Stores (Apple,
Google Play).

e Key Concerns: Distorted access of 3rd-party sellers to
consumers, favoring own products, using 3rd-party sales data
for own product decisions.

® Ex-ante regulation of digital platforms: The EC's DMA
(2020), The US bills (2021) (5th bill bans hybrid mode!)
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Taxing dominant platforms

France demands digital tax payments from US
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Amazon refuses to pay:

Counterstrike

From 1 October, companies selling their products through Amazon.fr will have to pay 3 % additional
costs. This is Amazon's full-blown counterstrike against the French government: "As a result of the
introduction in France of a new tax on digital services, [...] we will be forced to adjust our sales rates

on Amazon.fr," stated the company.
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This paper in a nutshell

® A tractable micro-founded model to study trade platforms
capturing their important facts

® Analyzes how the dual role of a monopoly hybrid platform
affects prices, variety, and consumer surplus.
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® Mixed Oligopoly: Symmetrically differentiated fringe sellers are
miniscule and the platform’s product has a mass M > 1.
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Mixed Oligopoly: Symmetrically differentiated fringe sellers are
miniscule and the platform’s product has a mass M > 1.

Long-run Aggregative games and Stackelberg leader: The platform
controls entry of monopolistic fringe (variety) and their prices via

seller fee and its own product price.

Two-sided network effects: Match values of all products are

revealed on board.

Assumption 1: The platform is viable (K is sufficiently low).



ESMT
BERLIN

General model

4. Purchasing decisions

Mass 1 of - S_cf)fntlnutl_m: c:jf
buyers Ui =V — p; + pe; ifferentiate
fringe sellers

t -,

Ua = Vg —PatHeEq . o
» “2. Entry decisions, set p;
7

~
3. Visit decisions™

No buyer fee,

Intrinsic visit cost: s 7 Fixed cost of entry: K

Trade Platfori

1. Whether to sell own product, A?
Setp, and t

Mixed Oligopoly: Symmetrically differentiated fringe sellers are
miniscule and the platform’s product has a mass M > 1.

Long-run Aggregative games and Stackelberg leader: The platform
controls entry of monopolistic fringe (variety) and their prices via
seller fee and its own product price.

Two-sided network effects: Match values of all products are
revealed on board.

Assumption 1: The platform is viable (K is sufficiently low).

Assumption 2: €:. €a. €5, are i.i.d with Gumbel.



ESMT
BERLIN

General model

4. Purchasing decisions

Mass 1 of - S_cf)fntlnutl_m: c:jf
buyers Ui =V — p; + pe; ifferentiate
fringe sellers

t -,

Ua = Vg —PatHeEq . o
» “2. Entry decisions, set p;
7

~
3. Visit decisions™

No buyer fee,

Intrinsic visit cost: s 7 Fixed cost of entry: K

Trade Platfori

1. Whether to sell own product, A?
Setp, and t

Mixed Oligopoly: Symmetrically differentiated fringe sellers are
miniscule and the platform’s product has a mass M > 1.

Long-run Aggregative games and Stackelberg leader: The platform
controls entry of monopolistic fringe (variety) and their prices via
seller fee and its own product price.

Two-sided network effects: Match values of all products are
revealed on board.

Assumption 1: The platform is viable (K is sufficiently low).

Assumption 2: €:. €a. €5, are i.i.d with Gumbel.



ESMT
BERLIN

Main Results

® Fringe sellers set p(t) = 1= + p and earn zero profit, so the
equilibrium Aggregate is (true also on hybrid platform)

A(t) = #exp (%) .



ESMT
BERLIN

Main Results

® Fringe sellers set p(t) = 1< + 1 and earn zero profit, so the
equilibrium Aggregate is (true also on hybrid platform)

A(t) = ““K_t)exp <V_1;f_“> .

® Propositions 1-2: When the platform is hybrid, a better
platform product (higher xa = va — cp) increases the
equilibrium seller fee, so lowers variety and consumer welfare.

® Why is better platform product bad news?



ESMT
BERLIN

Main Results

® Fringe sellers set p(t) = 1< + 1 and earn zero profit, so the
equilibrium Aggregate is (true also on hybrid platform)

A(t) = ““K_t)exp <V_1;f_”> .

® Propositions 1-2: When the platform is hybrid, a better
platform product (higher xa = va — cp) increases the
equilibrium seller fee, so lowers variety and consumer welfare.

® Why is better platform product bad news?
® When x4 increases, the platform cares more about its unit
revenue from sales of its own product, so increases its fee:

(t) = Va-—-1

ﬂh:mAﬁ—i-t() () ,

A(t)
where V4 = Mexp (XA mA).
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Platform’s choice: Pure marketplace vs hybrid

Propositions 3: The platform prefers the pure marketplace mode to
the hybrid mode if and only if xa < Xa. The cutoff X4 increases in
Ka.
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Policy implications: Within the hybrid regime

Steering concerns: Suppose steering lowers the perceived quality of
3rd-party products and increases the perceived quality of the
platform’s product.
® Steering is profitable if the platform’s product has a high
enough xa4.

® Steering then increases the fee on 3rd-party sales.
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Policy implications: Within the hybrid regime

Steering concerns: Suppose steering lowers the perceived quality of
3rd-party products and increases the perceived quality of the
platform’s product.

® Steering is profitable if the platform’s product has a high
enough xa4.

® Steering then increases the fee on 3rd-party sales.
How to tax hybrid platforms?

® A unit tax on 3rd-party sales revenue will increase the
platform’s fee and harm consumers (French tax harms
consumers).

® A unit tax on the platform’s product is like increasing ca:
Benefits consumers and leads to more fringe sellers.
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Conclusions
Main contribution: A tractable model of e-commerce

platforms capturing their important features.
® Discrete choice from differentiated products
® A dominant platform controls entry of 3rd-party sellers and
their prices via a percentage fee (and its product price)
® Endogenous choice of business mode
® Two-sided network effects
Gain tractability by using
® Mixed Oligopoly
® Long-run Aggregative games with a Stackelberg leader
Key Result: When the platform has a better product, the fee
on 3rd-party sales increases and consumer surplus decreases.
Policy Implications:
® Banning hybrid platform mode benefits consumers if the ban
leads to a pure marketplace.
® Taxing the hybrid platform’s revenues from its own channel
increases variety and lowers prices: benefits consumers.
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APPENDIX STARTS HERE
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Amazon Device Accessories

Automotive & Powersports

Books, Music,Video & DVD, Software & Games, Toys & Games
Consumer Electronics, Camera & Photo, Cell Phone Devices
Clothing & Accessories

Home & Garden, Kitchen

Luggage & Travel Accessories

Music,Musical Instruments, Office Products, Outdoors, Sports
Personal Computers

Video Game Consoles

Extended warranties, protection plans

45%
12%
15%

8%
17%
15%
15%
15%

6%

8%
96%

Remark: Amazon'’s reseller channel is significant in clothing &

accessories (14.5%), electronics (24%), sporting goods and

entertainment (19%) (Statista 2018).
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One-sided market: All consumers visit the platform
(low visit costs)
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Sellers’ pricing and entry decisions
® Given t, profit of fringe seller i is
e (457)
w;:(p,-(l—t)—c)f—K,
where A is the “Aggregate”, independent of p;:
o A—
° Ah—nexp( )—I—Mexp("A pA)—i—lifhybrid.
® The equilibrium frlnge price is (also true for hybrid)

C
t) = —— + .
p(t) T TH

® Free-entry condition, 7(t) = 0, implies that in equilibrium

+ 1 if pure marketplace,

an(e) = At = 2Dy

[
Vo1 H

where V/(t) = exp ( ) so A(t) is decreasing.
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Pure marketplace equilibrium
The platform sets t maximizing
(A() - 1)

N(t) = tp(t) A(D)

p(t) = 15 + p and A(t) from the free-entry condition.
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Pure marketplace equilibrium
The platform sets t maximizing
(A() - 1)

N(t) = tp(t) A(D)

p(t) = 15 + p and A(t) from the free-entry condition.
Lemma 1
lllustration: pw=v =c=1 and K = 1/10.

LA

_f®
€tp(t)

+ e N
o 0.125 0. 25t 0.375] . 05 .
t Fringe ot viable

As K decreases, A(t) shifts right, so t* increases.
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Hybrid platform equilibrium

® Fringe sellers set the same price given t: p(t) = 155 + p

Lemma 2
The equilibrium Aggregate A(t) is the same expression as the pure
marketplace (the free-entry condition), so independent of pa and
VA.

® The platform’s profit is
A(t) —Vi-1

%
I_Ih = mAiA =+ tp(t) A(t) )

At)

where V4 = Mexp (%) XA = va — Ca is the advantage
of the platform’s product, and ms = pa — ca is its markup.
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Hybrid platform equilibrium

® Fringe sellers set the same price given t: p(t) = 155 + p
Lemma 2
The equilibrium Aggregate A(t) is the same expression as the pure
marketplace (the free-entry condition), so independent of pa and
VA.

® The platform’s profit is
A(t) —Vi-1

%
I_Ih = mAiA =+ tp(t) A(t) )

A1)
where V4 = Mexp (%) XA = va — Ca is the advantage
of the platform’s product, and ms = pa — ca is its markup.

® The equilibrium markup is:

ma(t) =tp(t)+p=t <1Ct+,u> + p.

e Note: The platform’s product is cheaper pa(t) < p(t) if and

D Y o L - a
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Number of fringe firms

® Pure marketplace: n(t) solves

A(t) = nexp (V_T”(t)> +1.

e Hybrid Platform: np(t) solves

A(t) = nexp (V_Tp(t)> + Mexp <XA:L"’A> Tl
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Hybrid platform’s optimal commission

There exists a 0 < £ < 1 such that A(£") = Va(fs) + 1.
Lemma 1:

® If x4 < Xa, there exists an optimal fee 0 < t; < th:

B /LVA(t)) €A(1)
tp(t) ) €upe)

A(t) — Va(t)=1— <1

where Va(t) = Mexp (XA%'"AU))

® If x4 > %a, the platform sets t; > f, and becomes a pure
reseller.
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Platform’s choice: Hybrid vs pure reseller

Markup

Mar

0 th=1h t

Figure: When x4 = X4. The platform is a pure reseller in equilibrium.
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Platform’s choice: Hybrid vs pure reseller
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Figure: When x4 = X4. The platform is a pure reseller in equilibrium.

Markup
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0

Figure: When x4 < X4. Equilibrium mode?
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Equilibrium business model

0 I?A KA

Figure: Orange is hybrid mode (H), green is pure marketplace mode (M),
and blue is reseller mode (R).
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Two-sided market: Elastic consumer participation
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Two-sided market

Suppose consumer visit costs s are distributed with cdf F (-),
over interval [0,5]. Denote the aggregate by A.

Now only those consumers with a cost less than the consumer
surplus from visiting will visit the platform.

Pr [s < |n/"\(t)] = F <|n/"\(t)>
so the aggregate tracks the consumer participation.

Two-sided positive network effects between consumers and
sellers.

The consumer welfare is

CS(t) = /0 Ao (inA(t) —5) f(s)ds
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Two-sided market: Subgame equilibrium
Assuming log-concave F(-):

F (s)
1 - (B)
1 A(t) exp(®) A

(B) Buyer PC: F = F(In(4))
Kk
(S) Seller PC: F =[l(1——t)V(t)A
Remarks: At most two solutions, the large one is stable.
e Line (S) pivots up (left) as t goes up, A(t) decreases.
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Two-sided market: Subgame equilibrium
Assuming log-concave F(-):

F (s)
1 - (B)
1 A(t) exp(®) A

(B) Buyer PC: F = F(In(4))
K
(S) Seller PC: F =[l(1——t)V(t)A
Remarks: At most two solutions, the large one is stable.
e Line (S) pivots up (left) as t goes up, A(t) decreases.
e Curve (B) shifts down if visit costs increase (first-order

stochastic dominance sense), A(t) decreases.
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Two-sided market equilibrium: Main results

Result I: The platform sets a lower fee on 3rd-party products than
the one-sided market.

Result Il: The hybrid platform’s equilibrium fee on 3rd-party
products increases and consumer surplus decreases when the
platform’s product has a higher quality or a lower cost.

Corollary: Banning the hybrid platform mode in the market benefits
consumers if the platform becomes pure marketplace after the ban.
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