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Abstract

It is well known that there is a high entry barrier for new platforms when they try to enter
markets already dominated by powerful incumbent platform(s). The new entrant often cannot
solve the chicken-and-egg problem: with no users (e.g., shoppers) on one side of the platform, no
users (e.g., vendors) will join the other side of the platform. Currently, many markets are dominated
by a small number of platforms. This paper studies an underexplored tactic a dominant platform
in one market can use to leverage its user base in that market to facilitate its entry into another
market already dominated by another platform: First, it uses its established user base to bring
users on one side of the platform in the target market to its home market. After these vendors
join, it can launch its own platform in the target market. Users on the other side will join now that
there are already large number of users on this side of the platform. We characterize the precise
conditions under which this indirect entry tactic is profitable.

Keywords: Platform business model, Cross-border entry, Invasion strategy, Duopoly

*Li Po Chun United College, Hong Kong



Acknowledgment

Jason Fong is greatly appreciative of Professor Tse-Chun Lin, who has graciously mentored him
throughout the process of this research paper. Additionally, he would like to thank Arnett Edwards,
Principal of Li Po Chun United World College, for backing his endeavors and the S.T. Yau High School

Award (ASIA) association for providing a fruitful learning opportunity.



Commitments on Academic Honesty and Integrity

We hereby declare that we

1. are fully committed to the principle of honesty, integrity and fair play throughout the
competition.

2. actually perform the research work ourselves and thus truly understand the content of the
work.

3. observe the common standard of academic integrity adopted by most journals and degree
theses.

4. have declared all the assistance and contribution we have received from any personnel,
agency, institution, etc. for the research work.

5. undertake to avoid getting in touch with assessment panel members in a way that may
lead to direct or indirect conflict of interest.

6. undertake to avoid any interaction with assessment panel members that would undermine
the neutrality of the panel member and fairness of the assessment process.

7. observe all rules and regulations of the competition.

8. agree that the decision of YHSA(Asia) is final in all matters related to the competition.

We understand and agree that failure to honor the above commitments may lead to
disqualification from the competition and/or removal of reward, if applicable; that any
unethical deeds, if found, will be disclosed to the school principal of team member(s)
and relevant parties if deemed necessary; and that the decision of YHSA(Asia) is final
and no appeal will be accepted.

(Signatures of full team below)

Name of team member: Jason Fong

; >

a4af

Name of supervising teacher: Tse-Chun Lin

Noted and endorsed by

Name of schoollprincipal: Arnett Edwards



Contents

1. Introduction

2. Literature review

3. Basic Model

3.1.  Monopoly Setting

3.2.  Duopoly Competition Between Platforms
Monopoly equilibrium

Duopoly equilibrium

Including foreign vendors in the platform

NS s

Analysis of the Whole Game: Decision to Invade by Way of
Inviting Foreign Group 2 users

8. Conclusion

References



1 Introduction

A platform business model constitutes a setup in which a firm-developed platform facilitates the ex-
change of goods or services between two or more groups of users. In this paper, we will focus specifically
on evaluating platforms featuring two groups of users. Within such a platform, the users present can
generally be classified under two categories, producers and consumers. As of June 29, 2022, five of the
ten largest companies by market capitalization are platform companies: Apple, Microsoft, Alphabet
(Google), Amazon, and Tencent. This figure is a testament to the success of platforms. The reason for
the potency of such a model is related to two aspects: the user-generated positive feedback loop and
the network effect that accounts for the value of a platform. Together, these two aspects provide the
potential for platforms to continuously grow.

Platform firms derive their value from its userbase. Thus, a platform’s ability to grow its userbase
is tied to the firm’s ability to generate increasing revenue. The explanation for why a platforms value is
dictated by its userbase is summarized by network effects. In short, a platform’s consumers derive value
from a platform based on the number/userbase of producers, and vice versa. Generalizing this, we can
state that platform users’ benefit increases from larger userbases. As such, a platform’s value to its users
are tied to the size of userbase it can provide. This characteristic is important as it serves as the basis of
the positive feedback loop present in platform business models. Any platform with a userbase has value,
and thus, the ability to entice potential users outside of the platform to join. In the event that external
users join, the userbase of the platform, in turn, grows and with that the platform’s value grows with
it. From this, the platform with a now larger userbase becomes more enticing for other potential users
to join. This summarizes the positive feedback loop. However, the concept of a positive feedback loop
also arises the issue of the chicken-and-egg problem (Caillaud and Jullien, 2003). The aforementioned
positive feedback loop requires a platform with a pre-established userbase to function. However, new
platforms without a userbase are inherently unable to entice users to join their platform given that a
platform without a userbase provides no value. According to predictions from extant literature, “no one
joins until everyone joins.” Hagiu and Wright (2021) describe this as an “unfavorable expectations”.!
Given the necessity for the user-generated positive feedback loop as a means for growth, invading

entrant platforms entering into the targeted foreign market with no userbase provide no incentives for

1See Andrei Hagiu and Julian Wright’s blog “The chicken-and-egg problem of marketplaces,” Platform Chronicles,
Oct 19, 2021.



users in said foreign market to join the invading entrant’s platform. As such, invasion into the foreign
market are very challenging. This scenario exemplifies the difficulties digital platforms in two-sided
monopolistic markets have faced with firm invasion. Historically, industry giants such as Amazon and
eBay have tried to break into the Chinese market, each employing various invasion strategies to navigate
the chicken-and-egg problem but failing alas.? To advise these and similar platform owners on how to
enter foreign markets, this paper proposes a theoretical model that allows us to optimize a novel method
to break into foreign markets already dominated by incumbent platforms. The posited method involves
a strategy in which an invading entrant platform first partners with foreign vendors in the targeted
invading market, allowing them to sell to the entrant’s home market. The goal is to eventually use
these partners as a means to obtain a vendor base, which will function as seed the invading entrant’s
userbase in the foreign market, to support the invading platform’s market entry: thus, solving chicken-
and-egg problem. To the best of our knowledge, I'm the first to propose and analyze this indirect
platform invasion strategy.

This paper extends the classic setting of Armstrong (2006) to build a formal two-period model
to study cross-border entry of an e-commerce platform. The model opens with two monopolistic e-
commerce platforms in the domestic market and foreign market, respectively. For tractability, we
assume that if the two platforms compete in a market where both groups of users (i.e., vendors and
buyers) “single home”.

According to our hypothesis, to help invading firms successfully invade into the foreign market in the
second period, the domestic e-commerce platform can open up its home market for the foreign market’s
vendors to sell to in the first period. The idea is that the domestic firm (invading entrant) will already
have enough buyers on their platform in their home market to entice and assure the foreign vendors
that sales can be successfully generated.?> Once a large enough number of foreign vendors are recruited,
the home platform can launch an e-commerce platform in the foreign market using the recruited foreign
vendors to compete with the foreign incumbent in the second period. Since the entrant already has

foreign vendors that have joined during the first period, it is much easier for the invading entrant to

2For more details about how eBay failed in China, the reader is referred to Forbes, “How EBay Failed In China,” Sep

12, 2010.
31t is important to note that an added transportation cost is likely incurred by the foreign vendors to sell across

borders. Thus, the invading entrant in their home market may have to subsidize the foreign vendors (e.g., by charging a

reduced or even negative platform access fee) to attract them to sell in the domestic market in the first period.



attract buyers in the foreign market via the built-in positive feedback loop that exists by nature of
platforms.

In the second period, firm invasion occurs. The domestic firm (invading entrant) will enter the foreign
market in this second period. The incumbent in the foreign market, in response, will want to deter the
invading entrant. This is assumed to be done through a strategy in which the incumbent offers their
own users’ high enough value (through low enough fees) to deny the entrant from entering profitably.
To account for the incumbent’s first-mover advantage derived from their pre-existence as a monopolist
in the foreign market (the incumbents home market), we assume that when the incumbent attempts
to deter the invading entrant, the incumbent’s users (vendors and buyers) will hold a conservative
view of the entrant, switching to the entrant only when it is beneficial for them to switch based on the
userbase/value of the entrant platform prior to entry. Assuming an entrant utilizes no invasion strategy,
the entrant platform has zero vendors or buyers during entry to the foreign market (i.e., chicken-and-egg
problem). Given the users’ conservative beliefs, the entrant must attract users to switch only by paying
them to account for the lack of platform value. Such a strategy cannot be profitable for the invading
entrant. Under this unprofitable scenario, entry will not be considered successful.

However, under the hypothesized invasion strategy, entry into the foreign market incurs no further
costs to the invading entrant and the previous issue of unprofitability is circumnavigated. Thus, invasion
will be successful and the two intermediaries (invading entrant and foreign incumbent) play the Nash
equilibrium ala Armstrong (2006) and earn their respective duopoly profits in the newly invaded foreign

market.

2 Literature Review

We are not the first to study the entry strategy of a platform into a market with existing one(s). Zhu
and Tansiti (2012) examines the relative importance of platform quality, indirect network effects, and
consumer expectations on the success of entrants in platform-based markets. Their main finding is that
an entrant’s success depends on the strength of indirect network effects and on the consumers’ discount
factor for future applications. Wen and Zhu (2019) also study empirically the competitive response
from threatened complementors when a platform owner enters their market. They find that Google’s
entry threat caused developers to reduce innovation and raise the prices for the affected apps. They

also shift innovation to unaffected and new apps. They argue that Google’s entry threat may reduce
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wasteful innovation.

Other literature that relates to platform economics and/or platform competition include Basu et al.
2019 study the interplay between search and authentication services provided by platforms for online
matching. Caillaud and Julien (2003) predicts a “winner-take-all” outcome. Other studies, however,
show that multiple platforms could coexist when platforms are asymmetric and local network effects
are strong (e.g., Lee et al. 2006), costs of adopting multiple platforms is high (e.g., Eisenmann 2006),
and consumers have heterogeneous preferences (e.g., Armstrong and Wright 2007).

Levin and Skrzypacz (2016) show that competition can lead to inefficiency, with prices falling below
the socially optimal level; and Nikzad (2017) compares monopoly and duopoly equilibria. A few studies
examine the impact of multi-homing on ride sharing platforms on the wait time and social welfare (Liu
et al. 2017, Bryan and Gans 2019). Also studying ride sharing, Bernstein et al. (2021) analyze the
congestion between demand and supply in ride-sharing markets and Wu et al. (2020) study how the

sequence of moves by riders and drivers affect the market outcomes.

3 Basic Model

To model the posited invasion strategy, we propose a two-period game for analyzing cross-boarder
entry of an invading entrant platform. The setting involves two incumbent monopolist platforms in two
different countries: A and B. For ease of notation, we will also call the respective incumbent platforms
from Country A and B platforms A and B. For our analysis, suppose Platform A is a potential entrant
considering entering Country B.

The entry tactic I will consider is the prior posited entry strategy in which the potential entrant and
invading monopolist, Platform A, brings vendors from Country B to sell across borders into Country
A. Platform A is able to entice Country B vendors by using its pre-established domestic platform
(userbase featuring the entirety of Country A’s market given Platform A’s monopolistic nature). In the
modeled game, this “bringing over” of Country B vendors occurs in period 1. In period 2, Platform
A can request the newly brought over Country B vendors to assist in the invasion into Country B.
This strategic partnership as an invasion strategy solves the chicken-and-egg problem given that the
brought over Country B vendors serve as seed userbase to catalyze the positive feedback loop to occur
in Country B.

By contrast, if platform A enters Country B to compete with platform B with no preexisting
6



userbase, it is likely unprofitable given that it either cannot overcome the chicken-and-egg problem or
has to give users large subsidies so that they would join the platform despite the lack of users on the
other side. However, given that the main purpose of this paper is to study the condition under which
a more plausible tactic of entry is profitable, I have not modeled this scenario in this current paper. I
instead simply assume by the general intuition above that direct entry is not profitable.

Before we conduct the formal analysis, I will mathematically describe the two scenarios involved in
our model: (1) The Monopoly Setting in which the two are monopolists in their respective domestic
markets (again, this corresponds to the first period where Platform A is bringing on Country B vendors)
and one in which the two firms compete (this corresponds to the second period after platform A enters

Country B). I will first describe the monopoly setting.

3.1 Monopoly Setting

In this subsection, I model the status quo in which there is a monopolist platform in each country. I
assume that both monopolists are located in location zero of the [0, 1] Hotelling line with users on both
sides uniformly distributed on it.

The platforms featured in this paper will be exclusively two-sided platforms. The individual sides
are referred to as groups, with each platform consisting of Group 1 and 2 agents. Groups 1 and 2 obtain
the respective utilities {u},u}} if they join platform i € {A, B}. These utilities {u},u}} are determined
as follows: if platform i attracts n{ and n} members of the two groups, the utilities on this platform
are

uy = v +ainy = pi; uh = va + cony — ph, (1)
where {p’i,pg} are the respective prices charged by the platform to the two groups, (a1, as2) > (0,0) are
the coefficients capturing the cross-side network effects, and v; and vy are the respective basic benefits
of joining each side of either platform.

The cross-side externality (which are represented as a;n¥ and asn?) is explained in following: when
platform ¢ attracts a Group 2 user, each Group 1 user’s utility increases by a; > 0 units. Similarly,
adding one more Group 1 user to the platform raises each Group 2 user’s utility by as > 0. To
better understand the constant value terms v, and vo, they exist to capture utility that is derived from
functionalities that do not have significant network effects. Examples of this include WeChat and its
many external functionalities including paying utility bills (in the Mainland) or platforms that have

7



vendors that donate money to charities.

Ala Armstrong (2006) the superscript notation i and j have been used to denote two arbitrary
platforms. In this paper, let us deviate from this convention slightly and utilize A and B to represent
the two platforms. For our purpose, let us designate Platform A to represent the invading entrant
as established prior. Much of the monopoly setting applies to both platforms and is interchangeable.
Thus, we will focus our analysis on Platform A, reintroducing platform B when necessary. Carrying
on, let us model some Group 1 users’ heterogenous preferences for the platform. Suppose t1,t2 > 0 are
the Hotelling transport-cost parameters for the two groups. Then the net payoff of the agent located
in position = € [0,1] is

u‘f‘ —t1x.

Suppose n4' Group 1 users join the platform. In other words, everyone in the interval [O, n‘f‘] joins
the platform. The consumer at location n{* will be indifferent between joining and not joining. By not

joining, she receives a payoff of zero. Therefore, the indifference condition is
u’f — tlnf =0.

Similarly, we can write down the indifference condition for Group 2 users as follows:
u‘24 - t2n§4 =0.

Plugging the expressions of the utilities into the indifference conditions, we have

A A A
Py = v1+toainy —ting.
A A A
Py = U2+ aany —tan;.

Finally, let fi1 and f, represent the unit costs incurred to a Platform of serving each Group 1 and

Group 2 user. Then the profit of the monopolist is

= (= f)nd + (05 - fo)

= (1)1 + oqn‘Q4 - tln’f — fl) n‘{‘ + (v2 + agn‘f‘ - th‘g‘ - f2) nf

3.2 Duopoly Competition between Platforms

The scenario in which cross-border entry that has to be overcome by Platform A will be elaborated on

later. However, for now, suppose the barriers have been overcome. Thus, let us explore the setting in
8



which Platform A has invaded into Country B and is in competition with Platform B. The following
establishment of setting has followed closely Section 4 “Two-sided single homing” in Armstrong (2006).
For tractability and ease of explaining the key insights of my analysis, I assume that users can only
single home, i.e., join only one of the platforms.

Recall that there are two Platforms, A and B, the existence of which leads to Group 1 and Group
2 agents in opposing Platforms to interact with each other. Group 1 agents and Group 2 agents obtain
the utilities {u},ub} respectively if they join platform i € {4, B}. If Platform ¢ attracts n{ and n}
members of the two groups, the utilities on this platform are

ub = vy +anb —pl; ub = ve + agnt — ph, (2)
where {pi,ph} are the respective prices charged by the platform to the two groups, (a1, az2) > (0,0) are
the coefficients capturing the cross-side network effects, and v, and vy are the respective basic benefits
of joining each side of either platform.

The utility expressions for Platforms hold constant throughout the paper. However, henceforth,
variation in modeling between the two settings begin. To model users’ heterogenous preferences for the
two platforms, suppose Platform A is located at position zero and Platform B located at position one.
Assume that tq,t2 > 0, which are the Hotelling transport-cost parameters for the two groups.

As a Group 1 users you are offered a choice of utilities u{' and uf, which is representative of the
choice between the two platforms. Equally, as a Group 2 user, you are offered a choice of utilities u‘24
and uZ. This choice is illustrated using the Hotelling specification. Under the Hotelling model, some

Group 1 agent z located at = € [0, 1] will receive a net payoff of
u‘f‘ — iz,
if the same agent joins platform B, he will receive a net payoff of
ul —t (1 -2).

If n{' Group 1 users join platform A and 1 —nf* Group 1 users join platform B, then the user at location

n4! should feel indifferent between joining either platform, i.e.,
u‘f—tln‘f =ul —t (l—nA).

Solving, we have



The user numbers nP, n4', and nf are similarly determined. We therefore have

. 1 wi—ad . 1w —d
A 1 1. T 2 2
s T R 3)

Solving the system of equations (2) and (3), and using the fact that njl =1—ni, we arrive at the
following expressions for market shares:

e @s-1) - (pi-pl) 1 aa(2d—1) - (sh-ph)

7;:7 [A— 4
m=5t 2, P =gt 2y (4)

According to expression (4), for given fixed Group 2 price, an extra Group 1 agent on a platform attracts
a further ay/ta Group 2 agents to that platform.
As in Armstrong (2006), we assume that the network effect is not too large to ensure there will be

interior solutions in the competition in Hotelling model:
4t1ty > (Oél + 062)2 R (5)

and this inequality is assumed to hold throughout the following analysis. If network effects were to be
too large, then there could be equilibria only where one platform corners both sides of the market. In
the duopoly scenario, this is not an occurrence that we would like to model.

Suppose Platforms A and B offer the respective price pairs (p‘f,p‘;) and (plB ,p¥ ) Given these

prices, solving the simultaneous equations (4) implies that market shares are

o (P%*%)er (pj—pi) ] @ (p{*p’i)ﬂl (p%*pé)
=3+ L omb=5+3 (6)
2 tltg — 1 Qg 2 tth — (19

[\
[\

Assumption (5) implies that the denominators ¢1te — ayao are positive. As one would expect, if
a1, as > 0, demand by the two groups is complementary, in the sense that a platform’s market share
for one group is decreasing in its price for the other group.

Suppose each platform has a per-agent cost f; for serving group 1 and fs for serving group 2 .
Therefore, platform i’s profit is
az (p] = pi) + 11 (v ph)

tito — arag

1 (pé - pé) +i (p‘{ - pi)
_'_ —

i i l
= (pl fl) 2 2 tltg — 1

N =

4 Monopoly equilibrium

Again, the Platform superscripts have been dropped as to avoid creating visually cluttered notation.

Superscripts will be reintroduce when its inclusion is useful. The profit function in the monopoly
10



equilibrium is given simply as
7= (v1 +ainz —ting — fi)n1 + (V2 + azny — tang — fa) na.

The transportation costs (t1,t2) lower agents’ willingness to pay in this monopoly setting. Thus, the
transportation cost serves to drive the monopolist to offer discounts to attract users from afar to join
their platform.

The first and second derivatives of the profit with respect to n; are

or
el —f1+v1 + aina + agna — 2n1ty,
1
82
™ 3 = 72151 < 0
8(n1)

Similarly, the first and second derivatives of the profit with respect to ny are

on

— = —fotwvetaing +ang — 2naty

8712

82
T 5 = —2t5 <0
9 (n2)
It can also be easily checked that
0?nM
m = a1 + Qas.

The main assumption of 4¢1to > (a7 + a2)2 ensures that the second-order condition for maximum profit

is satisfied:

2aM 92pM 92rM
8(711)2 0 (n2)2 a (87118712

In other words, if we have an interior solution for the profit-maximizing number of agents for both

2
) = 4t1ty — (1 + Oé2)2 > 0.

groups, they are determined by the First-Order Conditions:

—fi+vi+ong +ang — 20ty = 0,

—f2 + v + a1ny + asng — 21’L2t2 = 0.

Solving this system of equations gives us

M = (0‘1+041) (v27f2)+2t2gv17f1)7 T
t1t2 — (Ol1 + 012)
oM (a1 +a2) (v — f1) + 2t (v2 — f2)
2 - )

4t1t2 — (041 + Ozg)Q
11



where the superscript M is added to denote expressions related to monopoly equilibrium. In this case,
the market share expression in relation to monopoly equilibrium. Plugging these into the profit function,

we have

M

T (’Ul + aing —ting — fl) ni + (’UQ + agny — tong — f2) N9

(fl)2t2+(f2)2t1+t1(UQ)2+t2(”1)2+o‘1flf2+o‘2flf2_Ollfl'UQ—DtlfQ'Ul—0¢2f1'U2—042f2'U1+041’U1U2+a2'l)1112—2f1t2’01—2f2t1,1)Q)
4t1ta—(a1+az)® =

To simplify our analysis of the whole game, we assume that

or

I = ntat+a—2t—f1 >0 9)
™Ml (n1,n2)=(1,1)

0

8i = vyta;t+ay—2t— fo >0. (10)
n2 (n1,m2)=(1,1)

With this assumption, we ensures that the monopolist profit is maximized with the corner solution of
(n",m3") = (1,1).
The equilibrium monopoly profit has a very clean form:
™ = (v +a1—ti— i)+ (2 taz—ta— fo).
The main result for this subsection can be summarized as follows

Lemma 1 Suppose there is a measure one (unit measurement) of potential agents on both sides (Group
1 and 2) of the platforms in country i € {A, B}. Under Assumption (5), if there are interior solutions

for the equilibrium numbers of users, then in country i € {A, B}, the equilibrium number of users are

oMo (a1 + ag) (v — fo) + 2t (v1 — f1)
! Atity — (o1 + az)?

(a1 + o) (v1 — f1) + 21 (v2 — f2)
Atyty — (01 + az)?

; (11)

(12)

néw = )
and the equilibrium profit is given by (8).
Suppose (9) and (10) also holds, then the equilibrium numbers of users are (1,1) and the equilibrium
profit is
’/TM:(’01+0517t17f1)+("02+0427t27f2). (13)

To understand the equilibrium profit, note that the equilibrium prices are

M

p1 = wvi1+ag—t,
pé‘/[ = vy + ag — to.

12



The platform owner can charge Group 1 agents v; for its intrinsic value derived from services a platform
may provide outside those related to network effects, «y for the cross-group network effect derived from
measure one of Group 2 users, but needs to give a discount of ¢; to attract the Group 1 user located
at the far end of position 1 to join the platform. That is why p}! = v; + a; — 1. Since the unit cost is
f1 and the entire measure one of Group 1 users join the platform, it earns (v; + a3 —t1 — f1) (1) from
Group 1. The profit from Group 2 users can be analogously explained.

Note that Lemma (1) is by itself a new result to the literature. Armstrong (2006) did not consider a

monopoly setting in which a single firm serves users on two Hotelling lines on each side of its platform.

5 Dwuopoly equilibrium

Since the duopoly equilibrium post-entry is already solved in Armstrong (2006), I will summarize the

equilibrium without proof. Interested readers can refer to his paper.

Lemma 2 Suppose (5) holds. Then the model with two-sided single-homing has a unique equilibrium
that is symmetric. This will be shown in the following, To begin, equilibrium prices for Group 1 and

Group 2 are given respectively
p=fi+t—as py=fotts—a, (14)

and equilibrium profit of each platform is given by

D:t1+t270417042
2

™

(15)

There is very interesting economics in the comparison between (plD,pQD) and (p{”,pé”) = (v1 + a1 —t1,v2 + ag — ta).
First of all, the intrinsic value Platform’s posses (v, vs) allow monopolists to charge higher prices to
both groups of users as compared to the duopoly model where both platforms A and B offer the same
intrinsic values. Thus, these homogenous values are competed away in price competition, not showing
up on (p{j ,pY ) Second, the network effects due to (a1, @) allow the monopolist to charge higher prices.
By contrast, in the duopoly setting, the incentive to capture more users to generate such network effects
drive the competing platforms to do the opposite, lowering their prices. Third, the transportation costs
(t1,t2) lower users’ willingness to pay in the monopoly setting and drive the monopolist to offer some
discount to attract users far away from it. By contrast, the transportation costs create differentiation

between the duopolists and allow them to raise their prices. Finally, monopoly pricing is value-based,
13



so (f1, f2) do not show up in (p{w ,pM ), but since duopoly pricing under price competition is cost-
based, (f1, f2) show up in (plD ,pY ) Among these effects, the contrasting impacts of network effects on
monopoly and duopoly prices is particularly interesting.

In the above analysis, we assume that the number of potential users on each side is one. It is obvious
to see that if the numbers of potential users on both side is 7 instead, then the prices will remain the

same and the profit of each platform receives becomes

D _ t1 +ta —ayp —ag
2

nm

6 Including foreign vendors in the platform

As part of Platform A’s tactic to build up a Group 2 user base in Country B, it will first invite Group
2 users in Country B to join its established platform in Country A. We assume that each Country
B Group 2 agent has to incur a fixed cost to enter Country A, denoted by E > 0. This is a cost of
exploring the new market and will be paid whether the agent ends up joining the domestic platform or
not.

Unlike joining a new platform without any existing agents on the other side, these foreign Group 2
agents brought over to sell in Country A know that they are guaranteed to benefit from the pre-existing
cross-side network effect. This is because of the pre-established monopolist Platform A has its pre-
established userbase. On the other hand, they still need to make sure the expected profit they generate
from joining platform A exceeds the entry cost.

Suppose the monopolist platform in Country A has invited some quantity of Group 2 users from
Country B to sell on its platform denoted by n € (0,1). Suppose these Group 2 users from Country
B are also uniformly distributed on the [0, 1] Hotelling line after they start selling in Country A, and
that their location on Country A’s Hotelling line is independent of their location on the Hotelling line
in Country B. This captures the idea that a vendor’s preference for a platform in a country does not
inform us of his preference for a platform in another country.

Given the addition of the n term, analysis to define the utility term differs slightly from the monopoly
case. For the invading monopolist of Country A, that the number of Group 2 users in its userbase is now

(1+n)us instead of uf'. This also implies that the utility of Group 1 consumers are slighted modified

14



as follows:

ut = v +og (L+n)ns —pi
= v+ dang —pf,

where &1 = a1 (1 + 7). Otherwise, the analysis of the monopoly equilibrium in Country A is very similar

to the case without foreign vendors. In particular, Group 2 users’ utility function remains unchanged:

A A A
Uy = v +aany —p;y.

Suppose Platform A is again situated at point zero on the Hotelling line, if n{' Group 1 agents join
the platform, all agents in the interval [0, 4] will join the platform. However, the consumer at exactly

location ni* will be indifferent between joining and not joining. The indifferent condition is as follows

u‘f - tlnf =0.
Similarly, when (1 + 1) n4 Group 2 users join the platform, the consumer at location ns is indifferent
between joining and not joining:

u‘24 - tgn‘; =0.

Plugging the expressions of the utilities into the indifference conditions, we have

A A A A
py = v1t+ainy —ting,
A A A
Py = U2+ aany —tangy.

Let f1 and fs be the unit costs of serving each Group 1 and Group 2 user. Then the profit of the

monopolist is
= (pf = f)ni + (p5 — f2) (L+n)ny
= [vi+ar(T+n)ng —tanf — fi] ni' + (v2 + aani' — tang' — f2) (14 ) ng'
Again, with the superscript dropped for simplicity of notation, we have
T = (1}1 + o (1 + 77) ng —tiny — f1) ny + (1]2 + agnq — tong — f2) (1 + 77) n9. (16)

The first and second derivatives of the profit with respect to n; are

or
e —f1+v1 + aing + asng — 2nity + naing + Nagng, (17)
1
82
= 2y <o.
a(nl)
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Similarly, the first and second derivatives of the profit with respect to ny are

0
8777;2 = (14+n)(—f2+vs+a1n + aang — 2nats) (18)
0?r
= —2(14+n)ta <0
8(n2)2 ( 77) 2

It can also be easily checked that

0*n
8n1 8n2

= (1+n) (a1 +az2).

Therefore, we have

2 2 2 2
T (325) = a2+ w) () (o )’

d(n1)* 8 (ny)? On10ny
= (1 4+ 77) 4t1to — (1 + 77) (051 + 062)2:|

For simplicity, we consider an assumption stronger than Assumption (5):
A1ty > (1+1) (a1 +a2)?. (19)

This stronger assumption is in the same spirit of Assumption (5) proposed by Armstrong (2006), except
that it is adapted to a setting with unequal numbers of potential users on both sides of the platform,
one with measure one of potential users and the other side with measure (1 + 1) of potential users.
Both assumptions captures the idea that the cross-group network effective is not large relative to the
transportation costs, only that we need the adapted version to ensure that the second-order condition
of profit-maximization is still satisfied after foreign Group 2 users join the platform.

In other words, if we have an interior solution for the profit-maximizing user numbers for both

groups, similar to Section 4, they are determined by the First-Order Conditions:

—f1+ v+ aing + agng — 2nity +nogng +nasny = 0, (20)

(1+n) (= fa +v2+ainy + agny — 2nata) = 0. (21)
We are ready to state the main result of this section:

Lemma 3 Suppose there is measure one of Group 1 potential users and measure (14 n) of Group 2

users in Country A. Under Assumption (19), if there are interior solutions for the equilibrium numbers
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of users, then in country i € {A, B}, the equilibrium number of users are

gt (4m) (o1 +ag) (v2 = fo) + 26 (0n = f1)
' dt1ts — (14 1) (a1 + a2)2 )
MM _ (a1 + ag) (v — f1) + 2ty (v2 — f2)
2 = )

4t1t2 — (]. + 7’]) (0[1 + a2)2

Suppose the following also holds:

V1 + (1 + T]) (Oll + 012) - 2t1 - f1 Z 0 (22)

(1 + 77) (’UQ + a1+ ag — 2ty — fg) > 0. (23)

Then the equilibrium numbers of users are (n{WM,nyM) = (1,1) and the equilibrium profit is

oMM — () far(14n) =t — fi) + (va+ag —ta— fo) (1+7). (24)

Proof: Since the Second-order Conditions are satisfied given Assumption (19), solving this system of

equations (20) and (21) gives the profit-maximizing user numbers n?** and nd’M stated in the lemma.

By directly substituting (n1,n2) in (17) and (18) by (1, 1), we have

or
e = v+ (1 +n) (a1 +a) =2t — fi,
™M (n1,m2)=(1,1)
or
Do = (1+n)(ve+or+az—2ty— fa).
2 (n1,m2)=(1,1)
88” > 5’—’7 > 0, then we have a corner solution, and the optimal
™M (n1,m2)=(1,1) "2 l(n1,m2)=(1,1)

equilibrium user numbers are (n}’™ nd"™) = (1,1). Plugging these values into (16), it immediately
follows that the equilibrium profit is (24). B
A natural question one would ask is how much additional profit can the additional Group 2 users

bring to the platform A owner. Can can obtain that by directly comparing (24) with (13):

Ar = (n+ar(l+n)—t1— fi) +(vat+az—ta— fo) (1 +7) = (1 + a1 —t1 — f1) + (v2 + a2 — t2 — f2))

= n(ar+va+az—t2— fa).

There are two sources for the increased profit. First, having n additional Group 2 users increase the
cross-side network effect enjoyed by Group 1 users so they each is willing to pay a;n more. The second
part simply comes from the increase in the number of Group 2 users by 7. Since the profit margin per

Group 2 user remains at (vs + ag — t2 — f3), that increase in profit is 7 (v + ag — t2 — fa).
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Next, we analyze the foreign vendors’ decisions to join platform A. Suppose Assumption (19) holds.

First look at the case when there there is an interior solution for (n{” M M )

. In this case, for any

foreign Group 2 user at z € [0,n37M], the net payoff of joining platform A is

MM MM
Uy=va4+aon; " —p3 " —tax — E,

MM

where p}M = vy + ayn}™ — tyny. If the Group 2 user is located in the interval (n?* 1], the payoff

will be simply Us = —FE because it pays the fixed cost of entry only to discover that it will not profit

from joining the monopolist platform. Therefore, the expected profit is

M M 1

7L2
EU) = /0 (’UQ‘FC!QTL{V[M—(’UQ"‘CVQTL{V[M—tQTLQWM)—tgiL‘—E)dCE—/ Edx

M M
2

MM
o

= / (théWM — tgx) dr — F.
0

MM _ (ar1toz)(vi—f1)+2t1 (va—f2)
where ny' " = e () (aden )

If the entry cost E is low so that E (U) > 0, then it is optimal for foreign Group 2 users to come
to explore platform A. On the other hand, when E is high so that E (U) < 0, then the foreign Group
2 users will not find it optimal to explore platform A. In this case, platform A has to subsidize these
foreign Group 2 users by E — fonéwM (tgnévfM — tgx) dx to attract them join its platform.

To sum up this section, we derive the required subsidy to attract these foreign Group 2 users when

the optimal solution for platform A is a corner solution.

Lemma 4 Suppose Assumptions (19), (22) and (23) hold. Then foreign Group 2 users will join plat-
form A if and only if

t
1)2+042*52*E20

or, if va + as — % — E < 0 but platform A subsidizes each of them by

t
S:E—(U2+Oé2—22>.

The argument for this lemma is straightforward. Given that (n{WM, néWM) = (1,1), the payoff of a
Group 2 user located at = is (v + a2 — tox) — E. This implies that a foreign Group 2 user’s expected

payoff is

1
EU) = /O(Ug—i—ag—tgx)dx—E

t
= U2+042—§2—E.
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If E(U) > 0, then it will join without any subsidy. Otherwise, the platform has to provide a subsidy
enough to cover its loss.
In the next section, we would analyze how the domestic platform owner may use the invitation of

foreign Group 2 users as a stepping stone to enter the foreign market.

7 Analysis of the Whole Game: Decision to Invade by Way of
Inviting Foreign Group 2 users

For the analysis of platform A’s tactical entry into Country B, we retain the the key assumptions
made in Section 6. That is Assumptions (19), (22) and (23). Note that Assumption (19) implies that
Assumption (5) holds and that, if Assumptions (22) and (23) hold, then so do Assumptions (9) and
(10).

To accommodate more general situations, we also allow the markets in the two countries to be of
different sizes. In particular, we assume that there are 1 potential users of each group in Country B.

Recall the timing of the game. In period 1, platform A decides whether to invite Group 2 users
from Country B to join its platform and whether to provide them with a subsidy. After it makes that
decision, Group 2 users from Country B decide whether to join platform A. If Group 2 users do not
join platform A in the first period, then both platform A and platform B will remain as monopolists in
their respective markets in both periods.

If Group 2 users join platform A, then in the first period, platform A and platform B will still be
monopolists in period 1, except that Group 2 users in Country B will sell in both countries and there
will be (1 +n) Group 2 potential users in Country A. In period 2, platform A will remain a monopolist
in Country A and simultaneously compete with platform B in Country B as Hotelling duopolists.

Also note that when users in Group 2 of Country B decide whether to join the platform in Country
A in period 1, it makes that decision independently of their expectation of whether the platform will
enter Country B. This is because every user has a zero measure and cannot affect platform A’s decision.
In other words, their decision of whether to enter platform A in the first period is purely based on the

profitability of that decision in that period.

Proposition 1 Suppose Assumptions (19), (22) and (23) hold.
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(i) Suppose vs + g — % — E > 0. Then in period 1, Group 2 users in Country B will join platform
A, and in period 2, platform A will enter the market in Country B.

(ii) Suppose vy + ag — %2 — FE < 0. Then in period 1, platform A will subsidize Group 2 users in
Country B by S = E — (vg + as — %), these foreign Group 2 users will join platform A, and in period

2, platform A will enter the market in Country B if and only if

t t1 +to — —
E—Q(E—Ug—a2+22>+277(Oé1+1}2+012—t2—f2)+771 2 2a1 QZZO. (25)

Proof. The proof of our main finding is based on applying the previously derived lemmas. Part (i) of
the proposition is straightforward. When it is profitable for foreign Group 2 users to join platform A,
the owner of platform A will simply enjoy higher profits in its market by A7 in both periods. In period
2, since entering Country B with the help of foreign Group 2 users allows it to earn n7”, it will do so
to earn that additional profit.

For Part (ii), when platform A has to provide a subside to the foreign Group 2 users, it has to do
so for both periods. In this case, it weighs that cost and the benefits of increased profit of A7 in its

home market for two periods and nm” in the second period. In particular,

t
S:E—<v2+a2—22>.

Platform A’s net gain of profit is

—28 + 2A7 4 P

The key condition for Part (ii) is equivalent to —25 + 2A7 +n7P > 0. R
Our finding allows us to study how different parameters affect the profitability of the indirect and

tactical entry strategy. The comparative statics are clean and shed light on when the strategy we
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propose are more effective:

8041 o 277
oT 1
— = =(3 4)>0
s 5 (Bn+4)
oT
-0
8’1)1
oT
— = 2 1)>0
Bog (n+1)
oT 1
8777 = 5(30{1+30{2+4U2_4f2+t1_3t2)
oT
. — 0
df1
oT
— = -27<0
o K
o, 2"
oT 1
— = —=(3 2) < 0.
ot 5 (3n+2)
For illustration, when vy or as increases, it is more likely that vy 4+ g — % — FE > 0 so that foreign

Group 2 users voluntarily join platform A. Even if that does not happen, since g—g; =2(n+1) and

% = % (3n+4) > 0, it is more likely that platform A finds it profitable to subsidize Country B Group

2 users to join platform A. We may similarly show that increase in a; or ¢; or decrease in fy increases
the profitability of this platform invasion strategy.

The main focus of this paper is to analyze when it is profitable for platforms to implement the novel
invasion strategy we propose. We only allow one platform to use this invasion strategy for simplicity.
Future studies should study both platforms’ simultaneous decisions to adopt this strategy. Depending
on the model parameters, we have one, two, or no platform adopting our strategy. Our analysis allows

us to qualitatively assess the likelihood of these possible outcomes.

8 Conclusion

This paper is inspired by the observation that many markets are dominated by a few powerful platforms.
While large platforms can create a lot of value through the network effect, the lack of competition
could limit the extent to which users capture the surplus created. With the motivation to promote
competition, this paper studies the important and relevant question of how platforms can profitably

enter markets that are already dominated by monopolist incumbents. Our analysis is of interests to
21



policy makers and and antitrust authorities as promoting competition and enhancing consumer welfare
is also their mission. Our research question is also theoretically interesting because intuition would
suggest that any entrant would find it very difficult to overcome the chicken-and-egg problem due to
the platform business model.

We proposed a novel approach for platforms to leverage the strength in their home market to enter
another market already dominated by an incumbent monopolist platform. Our entry strategy requires
the entrant to use its userbase to first attract users on one side of the target market’s platform before
using these new users to attract users on the other side of the target market. We formally derived
plausible conditions under which such entry strategy is profitable. Our clean equilibrium outcomes also
allow us to assess how various the environmental factors affect the likely of successful platform invasion.

As the first paper to study this form of entry, we have left a number of issues for future studies. For
instance, we only allow one firm to enter the other market. It would be useful for future research to study
the platforms’ simultaneous decision to enter each other’s market. We also have made some simplifying
assumptions to keep the analysis tractable. It would be interesting to studies market outcomes when
some of these simplifying assumptions are relaxed. Hope our paper can inspire these and other further

research on this topic.
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