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Abstract

Platforms provide great opportunities for independent sellers to experiment with
new products. By facilitating transactions between trading parties, platforms can
gather a huge amount of information about successful products, and introduce their
own versions of competing products. This phenomenon of platform encroachment
has received attention from various stakeholders, and concerns have been raised
about how it may marginalize independent sellers and hinder the development of
the ecosystem. At the same time, platforms also expedite the diffusion of infor-
mation about successful products and facilitate learning and imitation from other
independent sellers, which has received little attention in the literature. In this ar-
ticle, we explicitly account for this feature and consider a dynamic model to study
the impact of platform encroachment on sellers’ incentives to experiment with new
products, when both the platform and independent sellers can imitate and intro-
duce competing versions of products offered by the successful experimenter. We
show that when a seller with successful experimentation holds an advantage in the
product market, platform encroachment may enhance the incentives to carry out
experimentation. This enhancement effect is stronger when information diffuses

faster on the platform.
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1 Introduction

Online platforms have grown rapidly in recent years. By significantly lowering the cost of
entry and facilitating transactions with consumers, these platforms provide unprecedented
opportunities for sellers to enter and experiment with new products and ideas. Some of
these sellers grow their businesses successfully and become top sellers in their product
categories, which attracts other sellers to offer similar products following the success,
thanks to fast information diffusion facilitated by platforms. For example, when searching
for “wireless earbuds” on Amazon, we not only see Anker, which is one of the top sellers
on online trading platforms across North America and Europe for peripheral products of

electronic devices, but also many other competing brands (See Figure 1).!
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Tiksounds Wireless Earbuds 5.1, Bluetooth Headphones
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7,297
£2499
Save £2.00 with voucher
Get it Tomorrow, Mar 15
FREE Delivery by Amazon
More buying choices
£24.49 (2 used & new offers)

Wireless Earbuds, Soundcore by Anker Life A1 Bluetooth

Earbuds, Powerful Customized Sound, 35H Playtime,...
10,873

£39%9.c4z.00

Save £7.00 with voucher

Get it Tomorrow, Mar 15
FREE Delivery by Amazon

Figure 1: Product list for wireless earbuds (accessed 14 March 2022)

At the same time, platforms also provide their own versions of products and compete
with these sellers on the marketplaces, for example, in the above case, Amazon offers its
own earbud brand Umi. This phenomenon is commonly known as platform encroachment

and has raised concerns among third party sellers as well as antitrust authorities, espe-

1See “The World’s Top Amazon Marketplace Sellers 2021”. Webretailer. Available at https://bit.
1y/3I4jYmp (accessed 1 September 2022).



cially when platforms can gather a huge amount of information about individual sellers
and use such information to tailor their product offerings.? So far, studies have focused
on the impact of platform encroachment on competition and profits of third party sellers,
but little has been done regarding the impact on product experimentation, an important
practice facilitated by online trading platforms, especially when third party sellers can
also imitate and enter with their own versions of competing products.

To explore this, we build a dynamic model of product experimentation on a mo-
nopolistic platform with the following features. Firstly, some sellers actively undertake
product experimentation and capture a large share of the market upon success. Secondly,
when a “hit” product appears in the market, thanks to developments such as sales mon-
itoring tools, other sellers gradually learn about the success, imitate, and provide their
competing versions of the product. Thirdly, the platform may also enter to compete in
the market and it may learn about a successful experimentation faster than other sellers.
The equilibrium experimentation rate is determined by the absolute value from success-
ful experimentation, and the relative value of successful experimentation compared with
unsuccessful experimentation. Without platform encroachment, a free-riding problem
exists among sellers: a seller can wait for successful experimentation from other sellers
and then imitate instead of carrying out their own costly experimentation. This option
is more valuable when information diffuses faster on the platform, which decreases both
the absolute value and the relative value. Hence, the equilibrium rate of experimentation
is decreasing as information becomes more readily available.

To examine the impact of platform encroachment, we start with the scenario when
the platform learns about successful experimentation at the same rate as other sellers. In
this scenario, platform encroachment only affects the competitive profits of sellers. If the
successful experimenter holds no advantage in the product market, platform encroach-
ment either has no impact on the competitive profits of sellers when the market features
free entry, which means the competitive profits of all sellers would be equal to the entry
cost, or reduces the competitive profits of sellers when the market has a fixed number of
sellers due to intensified competition. This means that platform encroachment does not

affect the relative value but may reduce the absolute value from successful experimen-

2See “Amazon Scooped Up Data From Its Own Sellers to Launch Competing Products”. The Wall
Street Journal. Available at https://on.wsj.com/3Q74uli (accessed 1 September 2022).



tation. Therefore, platform encroachment either has no impact on or reduces product
experimentation.

If, however, the successful experimenter enjoys certain first-mover advantages in the
product market, platform encroachment can increase product experimentation by miti-
gating the free-riding problem. This can be achieved via two ways. Firstly, when the
platform competes more intensely with imitating sellers, it enlarges the profit gap be-
tween a successful experimenter and an imitating seller, reduces the value of imitation,
and hence increases the relative value of successful experimentation. Secondly, platform
encroachment intensifies competition and benefits the successful experimenter by driving
out some imitating sellers, which could increase both the absolute value and the relative
value of successful experimentation. Moreover, the experimentation enhancement effect
is stronger when information diffuses faster, as the free-riding problem is more severe.

We then discuss and extend the framework in a few directions. Firstly, we consider
the platform’s choice of quality for its competing brand and show that the platform may
find it optimal to enter with a less premium product to boost product experimentation in-
centives, especially when information diffuses fast on the platform. Secondly, we consider
the case where the platform has an informational advantage and learns about successful
experimentation faster than other sellers. This allows the platform to enter the market
earlier, which shortens the horizon for the successful experimenter to capitalize on its
product innovation and brings additional negative impacts on the experimentation in-
centives. Finally, when sellers can choose to become an experimenter or an imitator, we
demonstrate that platform encroachment may incentivize more sellers to become an ex-
perimenter and carry out product experimentation, which could bring additional benefits
to the market.

The results have several managerial and regulatory implications. For the platform,
the results show that platform entry does not necessarily crowd out third party sellers,
it may even encourage more product experimentation by mitigating the free-riding in-
centives. This is more likely to be the case when the platform competes closely against
imitators rather than the original experimenter. The experimentation enhancing effect
is more significant and valuable when information diffuses at a faster rate, especially
given the development of third-party monitoring tools that help sellers identify successful

products. On the regulatory side, our results imply that platform entry could generate



long-run benefits by encouraging more product experimentation, which brings new prod-
ucts, more varieties, and a wider range of choices for consumers. These results suggest
the importance of considering how firms compete and how information diffuses in as-
sessing the impact of platform encroachment, and weighing the benefits from enhancing
experimentation against the cost arising from informational advantages.

Our analysis contributes to the recent literature studying the impact of platform en-
croachment. For example, Zhu & Liu (2018) show that the entry of Amazon increases
demand and reduces shipping costs but discourages sellers from growing their businesses.
Wen & Zhu (2019) show that Google’s entry into the mobile app market shifts innovation
to unaffected and new apps and reduces wasteful development efforts. He et al. (2020)
demonstrate that third party sellers migrate to other retailing channels in response to
the entry of a Chinese e-commerce platform. An excellent overview of the empirical lit-
erature is provided by Zhu (2019). Theoretically, Jiang et al. (2011) show that platform
encroachment may induce independent sellers to reduce valuable services. The more
recent literature has mainly focused on how platform entry affects competition in the
market; see, for example, Anderson & Bedre-Defolie (2020), Zennyo (2021), and Hagiu
et al. (2022). There has been limited work on the dynamics of the market and the role
of information usage by the platform. Madsen & Vellodi (2022) and Hervas-Drane &
Shelegia (2022) consider the case when only the platform learns and imitates third party
sellers’ products. Lam & Liu (2021) further consider when the platform has access to in-
formation at different levels of granularity. In this article, we consider instead the impact
of platform entry and information usage on the incentives of product experimentation,
when both the platform and third party sellers can learn and imitate. This also distin-
guishes our work from the literature on private labels such as Hoch (1996) and Gabrielsen
& Sergard (2007), where only the retailers can introduce competing private labels but
not other manufacturers.

The article proceeds as follows. We present the main model in Section 2, and analyze
the case when the platform does not hold an informational advantage in Section 3. We
then discuss the optimal product selection by the platform in Section 4, the case when the
platform holds an informational advantage in Section 5, and the case with an endogenous
number of experimenters in Section 6. We conclude with some managerial and regulatory

implications in Section 7.



2 Product experimentation without platform encroach-
ment

We first present the model and study sellers’ incentives to carry out product experi-
mentation without the possibility of platform encroachment. We consider a monopoly
platform, M, that intermediates transactions between sellers and consumers. Time is
continuous and all parties have a common discount rate r, which could also measure
market uncertainty. The market proceeds in three stages:

Ezperimentation stage

Two of the sellers, 1 and 2, experiment with new products in the market. At every
instant of time, each seller i = 1,2 chooses a Poisson experimentation rate z; at a convex
cost of ¢(xz;) = 22/2. In the case of success, which arrives at a rate of z;, the seller
develops and monopolizes a new product, and the market moves to the learning stage.

Learning stage

Once a success happens, other sellers (the other experimenting seller and other non-
experimenting sellers), and the platform become aware of the success, but they only
gradually learn about the details of the successful product.® Specifically, we assume that
when one seller succeeds, the successful experimenter obtains a flow profit of m,,. The
other experimenting seller stops experimenting, and learning in the market occurs at a
Poisson rate of p. When learning occurs, other sellers can imitate and enter the market
at no cost, and the market moves to the competition stage.

Competition stage

In this stage, we assume the successful experimenter, referred to as the leader in the
following, obtains a flow profit of m;; and the other experimenting seller, referred to as
the follower, and other non-experimenting sellers obtain a flow profit of ;. We further

assume that m,, > m > .4

3For instance, Amazon regularly publishes category sales data, which allows firms to identify successful
categories. In order to identify the successful product within the category, firms need to analyze indi-
vidual sales data, which takes time but may become easier with the help of third party sales monitoring

applications.
4Note that mp,, 7, 7 + all depend on the fees charged by the platform, which we omit to save notations.



Value function for the leader and the follower

We start with the analysis when there is no platform encroachment. In the competition
stage, let
Ty

Hl:ﬂandﬂf:—
r r

denote the long-run competitive profits for the leader and the follower respectively.

In the learning stage when a seller has succeeded in product experimentation, we derive
the value functions for the leader and the follower, denoted by V; and V; respectively.
For the leader, we have:?

Vi =7 + p(I; = V).

That is, if learning and hence entry does not occur, the leader’s value accrues by the flow
profit m,,; if learning occurs, which arrives at at rate of p, the leader’s value jumps to the
long-run competitive profit II;. This gives us:

Tm + pl

V, =
r+p

Similarly, for the follower, we have:

Py

Vi = .
=,

Value function before successful experimentation

Before any successful experimentation arrives, each seller ¢ = 1,2 maximizes its pre-

success value, denoted by V{, by solving:

2
rVo = max == + (Vi = Vo) + (Vs = Vo), for j # . (1)

That is, at every instant of time, the seller incurs the flow cost of experimentation. When
it succeeds in product experimentation, it becomes the leader and its value jumps to V;;

however, when the other seller succeeds, it becomes the follower and its value jumps to
V.
The optimal experimentation rate then satisfies:

* *
Ty =15 =V =V,

and we have:%

5We derive this value function in the appendix, and the value functions in the following analysis can

be derived similarly.
6 All proofs are relegated to the Appendix.



Lemma 1. The equilibrium experimentation rates are given by x7 = x3 = x* with

L V=V (V= Ve )2 46V
r = .
3

Hence, the experimentation rate increases with the value of being the leader, and the
value gap between being the leader and being the follower. The former can be interpreted
as the absolute benefit from successful experimentation, and the latter as the relative
benefit of successful experimentation compared with unsuccessful experimentation. When
sellers heavily discount the future (that is, r is large), the experimentation rate is largely
determined by the absolute benefit, in particular, the profit in the monopolization stage
or the learning stage. When sellers are patient (that is, r is small), the experimentation
rate depends mostly on the relative benefit, in particular, the profit difference between

the leader and the follower in the competition stage. Moreover, we can show that:

Proposition 1. The equilibrium experimentation rate x* is decreasing in the information

diffusion rate p.

The reason is that the faster information diffuses in the market, the shorter the
monopolization period for the successful experimenter, which lowers the value of becoming
the leader and hence the absolute benefit. Moreover, faster information diffusion enables
other sellers to learn and imitate faster, which further narrows the value gap between
the leader and the follower and hence the relative benefit. Therefore, the equilibrium
experimentation rates become lower. The result highlights the free-riding incentives in
the market when information becomes more accessible, as sellers value more the option

to wait and imitate instead of undertaking their own costly experimentation.

3 Platform encroachment without informational ad-
vantage

Now we consider the platform enters with its own version of products. We consider in
this section the scenario when the platform has access to the same information as other
sellers, and we consider in Section 5 the case when the platform has an informational
advantage.

When the platform does not have an informational advantage, it follows the same

learning process as other sellers. Thus, the equilibrium experimentation rate, denoted by

7



2*F_ depends on the profits of the leader and the follower in the competition stage with

platform entry, denoted by 7 and W? respectively, and it is given by:

]J*E —

Y

V}E—VfE—r+\/(VIE—VfE—r)Z—l—&VlE
3

E
pIl 0

T+ pIIE
where V}# = Z25L and VP = L,
r+p

- with T = 7 /r and 1T} = «7 /r.

The impact of platform encroachment on the incentives to experiment is then two-
fold. Firstly, it impacts the value from successful experimentation, that is, the value
of becoming the leader. Secondly, it has an impact on the gap between the value from
successful experimentation and the value from the fallback option of being the follower.
We show in the following that both impacts can depend on the characteristics of the

competition stage.

3.1 No first-mover advantage by the leader

When the leader does not enjoy any first-mover advantage in the competition stage (that
is, sellers are symmetric), we have the following irrelevance result on the impact of plat-

form entry on product experimentation, when the market features free entry:”

Proposition 2. Platform encroachment has no effect on product experimentation if the

market features free entry with symmetric sellers.

This result links to a few widely used horizontal differentiation models such as the
Salop model and the Logit demand model adopted by, for instance, Anderson & Bedre-
Defolie (2020) and Zennyo (2021). In these models, free entry of third-party sellers pins
down the competitive profit to the entry cost, that is, 7 = 7; = n° = 77 = F, where
F' is the entry cost. Hence, the impact of platform encroachment is neutral, as it affects
neither the profit of the leader nor that of the follower in the competition stage. Moreover,
the irrelevance result does not depend on whether the platform enjoys an advantage in the
product market or how the platform may adjust the commission fees after entry. However,
without free entry and for a given number of symmetric sellers, platform encroachment

can reduce incentives to experiment.

Proposition 3. For a given number of symmetric sellers, platform encroachment reduces

product experimentation.

"The proofs for Proposition 2 and 3 are straightforward and hence omitted.



The reason is as follows. On one hand, as sellers are symmetric in the competition
stage, platform entry does not change the relative benefit of becoming the leader . On
the other hand, platform entry tends to intensify competition and reduce the profits for
all sellers, in particular, the leader. This reduces the absolute benefit of becoming the

leader. Hence, platform encroachment can reduce product experimentation.

3.2 First-mover advantage by the leader

When the successful experimenter enjoys a first-mover advantage in the competition stage,
platform encroachment can impact the profits of the leader and the follower differently,
which may lead to more product experimentation. We identify two channels through

which platform encroachment could generate such positive impacts.

3.2.1 The direct channel

For a given number of sellers, n, platform encroachment could reduce the follower’s profit
more than the leader’s, and hence directly boost the incentives of product experimenta-

tion.

Proposition 4. If 7°(n) — 77 (n) > m(n) — ms(n), there exists a 7 > 0 such that, for

any p > 0, platform encroachment boosts product experimentation if r < 7.

Intuitively, when sellers are patient enough or when demand is sufficiently stable (that
is, r is small), the value for an experimenting seller is mostly determined by the long-run
profits in the competition stage. Hence, the incentives to carry out product experimenta-
tion largely depend on the relative benefit, or the value gap between being the leader and
being the follower. Under the condition of Proposition 4, platform encroachment enlarges
this gap, and hence enhances the incentives. This is more likely to be the case when the
platform’s product competes more closely with the follower’s rather than the leader’s.
This could also be the case when the platform biases its product recommendation to-
wards its own product, which is more likely to affect the follower than the leader, as the
leader has an advantage of being established as a salient choice in the market during the
monopolization stage. The following example illustrates this direct channel.

Example 1: Suppose there are n sellers, including the two experimenters and other

sellers, each producing a different variety. Following Shubik & Levitan (1980), we assume



the utility function of a representative consumer is:

U= ZQ1 2<’ZZ%%+Z o+ —

i g>i
where q; 1s the consumption of product sold by seller i, o is the degree of product dif-
ferentiation, and w; is the strength of seller i with Y . ,w; = 1. The strength can be
interpreted as the market share of seller i when all sellers charge the same price. This
generates a demand for product i in the competition stage, given by:

g =wil(L+o(l—w)(l—p)—0c wi(l-p)
J#
To capture the first-mover advantage, we assume that the leader has a strength of w; =
a > 1/n, and each of the other sellers has a strength of wy = (1 —a)/(n —1). When
the platform enters, it changes the product strengths of sellers already in the market.

Specifically, let wy denote the strength of the platform, we assume that:

le: a(l_ﬁ)a
f = gtz

wg = Pfa+y(1—a).

This can be interpreted as follows: platform entry does not expand the market but results
in a redistribution of market shares, for example, via biased recommendations. A higher
B means that the platform captures a larger part of the leader’s market share, and a higher
v means that it captures a larger part of the followers’ market shares. When =0 and
v > 0, the platform competes closely with the followers but does not reduce the strength
of the leader. For simplicity, we assume zero production costs for all sellers and the
platform, and the platform charges an ad valorem commission fee, denoted by s. Sellers
and the platform compete by choosing their prices.

In this case, platform encroachment would hurt the follower more than the leader and

enhance product experimentation when (B is small and vy is large, as shown in Figure 2.

3.2.2 The indirect channel

Platform encroachment could also change the number of sellers, when the competition
stage is characterized with free entry at a cost F. In this case, without any advantage

over other imitators, the follower obtains a profit equal to the entry cost F', and the
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Figure 2: Comparison of equilibrium experimentation rates (o« = 0.2,0 = 2,7 = 0.01,p =

2,n =10, s = 15%)

number of sellers in the competition stage, denoted by N, satisfies:
N= WJZl(F )

without platform encroachment, and:

with platform encroachment. Naturally, as platform encroachment intensifies competition
and reduces seller profits, we have N¥ < N. Therefore, platform encroachment could
indirectly boost the incentives of product experimentation by reducing the number of
sellers and relaxing the competitive pressure faced by the leader. Then, Proposition 4

becomes:

Proposition 5. If 7F(N¥) > m(N), there exists a ¥ > 0 such that, for any p > 0,

platform encroachment increases seller experimentation if r < 7.

In most commonly used models, we have m;(n) — m¢(n) decreasing with the number

of sellers n. Thus, if the condition in Proposition 4 is satisfied, we have:

— TF(NP) > m(NF) - 7y (N)
= 7 (NP) — aF(NP) > m(N) — ()

= 7f(NF) > m(N).

11



The second line follows because m; — 7 decreases with the number of sellers and we have
N# <N, and the third line follows because 7 (N¥) = m¢(N) = F. Hence, the condition
in Proposition 5 is less stringent than that in Proposition 4, and platform encroachment is
more likely to enhance product experimentation when we take into account how platform
entry may hinder entry by other independent sellers in the competition stage. Moreover,
this means that platform encroachment could enhance product experimentation even if
the condition in Proposition 4 fails, as demonstrated by the following example.

Example 2: Consider the following demand system for the competition stage:

1

m[(ai —pi) —o(a—p)], forie{l1,2,...,n},

q; =

where a — p = %Zi(ai — p;). The intercepts a; can be interpreted as the quality of each
seller i. To capture asymmetry among sellers, we assume that the leader has a perceived
quality of ay = 1+ A, the follower has ay = 1, and the platform has aq = 1 + 06, with
d € [0,A]. That is, A can be interpreted as the first mover advantage enjoyed by the
leader, and the platform may be perceived to be of a higher quality than the follower. The
degree of substitution is denoted by o. For simplicity, we consider A =1 and o = 1/2.
As above, we assume zero production costs for all sellers and the platform, the platform
charges an ad valorem commission fee s, and sellers compete in prices. Different from
Ezxample 1, platform entry could expand the market in this case.

For a given number of sellers, we always have F — WJJZJ < m — 7, and hence platform
encroachment reduces product experimentation. This is shown in Figure 3a for the case of
0 = 0.5. Howewver, when we take into account the impact platform entry has on the number
of active sellers, platform encroachment can instead enhance product experimentation, as
shown in Figure 3b (ignoring the integer constraint on the number of sellers). This is
more likely to be the case when the platform has a larger advantage over the followers, as

the impact on the number of active sellers is larger.

3.2.3 The role of information diffusion

Having shown that platform encroachment can enhance product experimentation, we now

show that this positive impact is stronger with a higher rate of information diffusion.

Proposition 6. Under conditions in Proposition 4 or 5, O(x*F — x*)/0p > 0 when r is

sufficiently small.

12
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Figure 3: The impact of platform encroachment on experimentation rates (r = 0.01, p =

2,5 =15%,A=10=1/2)

When information diffuses fast, the learning stage is relatively short compared to
the competition stage. Thus, the value difference between the leader and the follower
weighs more for the incentives of experimentation, and such difference is greater with
platform entry. In other words, the free-riding problem is particularly severe under fast
information diffusion, and by alleviating such a problem, platform entry can be effective
in encouraging more product experimentation. This is more likely to be the case, for
instance, with the development of third-party sales monitoring tools, which allows non-

experimenting sellers to analyze and respond quickly to market developments.

3.2.4 Welfare implications

We briefly discuss the welfare implications of platform encroachment. Platform encroach-
ment affects welfare in two ways. Firstly, it influences the welfare in the competition stage,
which can often be positive. In the case with a given number of sellers as in Ezample
1, platform encroachment enriches product variety and intensifies competition and hence
increases welfare. In the case with an endogenous number of sellers as in Fxample 2,
although platform encroachment may drive out some imitating sellers, it brings a higher
quality product than the imitators, which could also increase welfare. Secondly, it influ-
ences the incentives to carry out product experimentation. As we have shown, this can
be positive in some cases, which contributes to further welfare improvements. Indeed,

in the two examples above, platform encroachment always increases welfare, as shown in

13
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Figure 4: The welfare impact of platform encroachment (r = 0.01,p = 2,s = 15%)

4 Product selection by the platform

The framework can be extended to study the optimal product selection by the platform
when it decides to enter the product market. We consider the case with a given number
of sellers, and assume the platform can choose the quality of its product, denoted by ¢, at
t = 0. This reflects the observation that product selection is a long-term strategy chosen
by the platform, which cannot be easily adjusted as information about successful exper-
imentation arrives. Let m4(d) denote the flow profit of the platform in the competition
stage, and the total expected value obtained by the platform at ¢ = 0 can be shown to

be:

V _ 2$*E(6) pﬂ'd’fé)
4 r+20E0)r+p

By choosing a more premium product for its brand, that is, a higher ¢, the platform

changes its total value in two ways. Firstly, this could increase its profit in the competition
stage, mq(0). Secondly, this reduces the rate of experimentation by competing more closely

with the leader with a more premium product. We can show that:

Proposition 7. The optimal product selection 6* is decreasing with the rate of informa-

tion diffusion, p.

14



The intuition is that although the rate of experimentation is lower when information
diffuses faster, it is more responsive to platform entry as shown in Proposition 6. Hence,
the platform finds it profitable to enter with a less premium product to further boost the
experimentation incentives. This relates our analysis to the literature on private labels.
This literature studies whether and how brick-and-mortar stores should introduce private
labels, and how this would impact the strategies of national brands. In platform markets,
two features stand out. Firstly, information about successful products become abundant
and readily available; secondly, not only the dominant retailer, that is, the platform, can
learn about popular products and introduce private labels, but also other independent
sellers can learn and introduce their own competing products. We show that under such
circumstances, it is beneficial for the platform to introduce private labels, especially less

premium ones, when information diffuses at a faster rate.

5 Platform encroachment with informational advan-
tage

Now we extend the analysis to the case when the platform has access to information that
is not available to other sellers and hence has an informational advantage. This means
that the platform can learn faster about successful experimentation and enter the market
before other sellers do. Specifically, let 1 be the Poisson rate at which the platform learns
about successful experimentation before other sellers, and let 7 (< m,,,) be the flow profit
of the leader when the platform enters before other sellers.

We first derive the value function of the leader, ‘;}D , when the platform enters but not

the other sellers. This satisfies:
rViP = x4+ p(f = V).
Hence, we have:
VD T+ PHF.
! r+p
The value function of the leader before the platform learns about the success and

enters, denoted by V;¥, then satisfies:
PV = + (VP = VIF) + p(T1f = V/F),

15



which gives us: B
Tm + NV;D + pHF
r+u+p
At the experimentation stage, each seller ¢ = 1,2 chooses its experimentation rate by

i =

solving:
PV = max =2 (U = UF) 4, (VF = 0,
where .
VE = Tpllfp(: VE).

This yields the equilibrium experimentation rate:

.%*E —

XN/IE—VfE—TﬁL\/(VIE—VfE—r)Q—I—GTf/IE
3 .

Clearly, compared to no informational advantage, the equilibrium experimentation
rate is lower when the platform holds an informational advantage, as we have:
VAR P — T
O (r+p+p)?

However, compared to no platform entry, sellers would still experiment more if the infor-

<0

mational advantage is not too large. To see this, consider » — 0, so the experimentation

incentives are mainly determined by ‘7ZE — VfE , given by:
rp+p  rtp

_ m (P —mm) E E
=i T (T+p)l(r+u+p) ™ ﬁ(nl —1I§).

~ ~ / E
VE VP — TmdpViP el Py

Without platform entry, we have:

Tm p

Vi—-V,=
! f r+p r+p

(I, — IIy).

Hence, under the conditions of Proposition 4 and 5, platform entry has two opposing
effects: On one hand, it increases the profit difference ITF¥ — IT¥, which enhances exper-
imentation incentives; On the other hand, it shortens the monopolization period of the
leader, which reduces experimentation incentives, as 72 — m,, < 0. The second effect is
small when the informational advantage is small, in which case platform entry could still

increase experimentation rates.

6 Market structure and seller composition

In this section, we extend the analysis to consider more experimenters and provide further

insights on how platform encroachment could change the composition of sellers.
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6.1 More than two experimenters

We first generalize the analysis to N > 2 sellers who engage in product experimentation,
when the platform does not have an informational advantage. We denote the value of the
successful experimenter by I and that of all followers by Hjcv in the competition stage.

The main difference lies in the experimentation stage. Each seller ¢ = 1,2, ..., N solves
the following problem:

2

Ty
rVON = Irﬁx—? + xi(VlN - VoN) + Z%‘(VfN o VON)’

J#i
T +pIIN Py
where VNV = "0 and VN = —L.
r+p f r+p

Following similar steps as Lemma 1, the equilibrium experimentation rates are such

that 7 =y fort=1,2,..., N, given by:

(N =)V = V) =1+ /(N = DY = V) =) + 201+ 2(N = 1)
1+2(N—-1) '

*
Ty =

Similar to our main analysis, when r is small, the experimentation incentives are driven
by the value difference V¥ — VfN , which is larger when the platform competes more
closely with the followers or when the platform’s entry drives out more imitators. In
such cases, when sellers are patient enough, platform encroachment increases product

experimentation.

6.2 Endogenous experimenter

We can further extend the analysis to study the incentives to become an experimenter.
Specifically, we assume that sellers need to incur a setup cost in order to become active
in the market, either as an experimenter or as an imitator. To capture seller hetero-
geneity, we rank all sellers according to this setup cost and we identify each seller by its
rank. That is, for each seller j € [0,00), its setup cost is ¢(j), which is increasing in
j with ¢(0) = 0 and ¢(oc0) — oo. In addition, if a seller decides to carry out product
experimentation, it needs to incur another setup cost for experimentation, denoted by
c“(7), which is also increasing in j with ¢(0) = 0 and ¢°(c0) — oo. All sellers have the
same marginal cost of experimentation as in the main model, if they decide to carry out

product experimentation.
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If a seller decides to become an experimenter, it generates a value of V¥, when there
are N experimenters. Alternatively, if a seller acts as a pure imitator, it does not carry
out product experimentation but enters the market to compete and obtains the same
value as a follower whenever successful experimentation and learning occur. This option

has an expected value of:
N _ Nry  ow
L Ny, T
The incentive to become an experimenter then depends on the difference V¥ —V/¥. When

r — 0, this approaches:
‘/lN _ VfN

1+2(N-1)
which is larger whenever platform entry increases the value gap between the leader and
the follower.

Therefore, for a given platform policy, the market structure is endogenously deter-

mined by two thresholds: N¢ and N?, satisfying:
VN — VN = ¢(N°), and VN = ¢(N7).

When the setup cost for experimentation is significantly higher than the setup cost for
being active, the market features a mixture of experimenters and imitators with N¢ < N
all sellers (5 < N*) with a setup cost below the value of being an imitator will become
active in the market, and those sellers (0 < j < N°¢) with the lowest setup costs for
experimentation will carry out product experimentation.

Our analysis implies that when the platform enters, it intensifies competition and
reduces V¥, which means that fewer sellers become active in the market. However, it also
increases the value difference V¥ — V| which means that there are more experimenters.
Thus, platform entry changes the composition of sellers by attracting more experimenters

but fewer imitators.

7 Concluding remarks

We have considered a dynamic model of product experimentation on a platform when the
platform may enter to compete with third party sellers. We show that platform encroach-
ment could enhance sellers’ incentives to experiment with new products by reducing the

value of imitation and mitigating the free-riding problem. Furthermore, this changes the
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composition of sellers by bringing more experimenting sellers but fewer imitators. Such a
benefit is larger when information about successful experimentation diffuses faster on the
platform, in which case the platform may optimally enter with a less premium product
to further curb free-riding and promote product experimentation.

We draw several policy recommendations in platform markets. Our results demon-
strate the importance of considering market dynamics and indicate that it is equally
important to consider how platforms enter and compete with third party sellers in ad-
dition to whether platforms should be allowed to enter with their own products whilst
hosting third party sellers. For example, by considering imitation from both the platform
and third party sellers, platform entry could yield the benefits of alleviating the free-riding
problem and encouraging new product development, especially when the platform enters
and competes closely against the imitators. This is more important when information
becomes easier to access and imitation becomes more prevalent. However, such a benefit
needs to be balanced against the risk of the platform taking advantage of its information
gathering capability, which may stifle the incentives of product experimentation. Hence,
an outright ban of platform encroachment is likely to be a sub-optimal approach to reg-
ulating platforms, but more considerations on the mode of competition and the extent of
information usage could be useful.

Our work can be extended in a few directions for future research. Firstly, we have
focused on sellers’ incentives to carry out product experimentation, it would be interesting
to investigate how these incentives interact with other features of the platform, such as
the search environment and recommendation algorithms. Secondly, the contract between
the platform and a seller often includes other terms and conditions in addition to the
commission fee, and it would be valuable to study the optimal contract when taking into

account the experimentation incentives.
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Appendices

A Derivation of the value function of the leader
Consider a small time interval At, we have:
‘/l — At - T + e—rAt(l . e—pAt)Hl + e—rAte—pAtVz.

That is, during the time interval At, the leader accrues the flow profit of At - m,,. With
probability 1 — e #2*, learning occurs and the leader’s value jumps to the long-run com-
petitive profit I, = m;/r. With probability e ?2!, learning does not occur and the leader’s
value remains at Vj.

We can rewrite the above equation as:
(1 . e—rAt)vz — At - T + e—TAt<1 . e—pAt)Hl . e—rAt(l . e—pAt)‘/l.
Dividing both sides by At yields:

1— e—rAt B 1— e—pAt B
—‘/l =7, +e rAt—Hl —e rAt—‘/l.

At At At
Taking the limit as At — 0, we obtain:
T‘/l =Ty + p(Hl - VE);
and hence we have:

T + IOHl

I/Z:
r+p

B Proof of Lemma 1
Substituting z; = x9 = 2* and V) = V| — 2* into Equation (1), we obtain:
r(Vi—2*) = (z*)?)2 + 2*(V; — Vi + 2%).

Solving for z*, we obtain:

*

Vi =Vi—r 4+ (Vi- Vi —r)2+6rV
— ; :
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C Proof of Proposition 1

We have:
av,  Iy(r+p) —7mm—pl;  m— 7
o - <0,
dp (r+p)? (r+p)?

and:
d‘/l—Vf _ (Hl—Hf)(T+,0)—7Tm—p(Hl—Hf) _ T T — Ty

dp (r+p)? (r+p)?

Since x* is increasing in both V; and V; — V}, we must have z* decreasing with p.

< 0.

D Proof of Proposition 4

For simplicity of exposition, we omit the dependence of profits on the number of sellers
in this proof. Given that 7" — 77 > m — 7y, we must have V;* — V¥ > V; — V;. Hence,

a sufficient condition for z*¥ > x* is:
VF=VE=r)?+6rVi” > (V= V; —r)* +6rVi.

For any p > 0, this is equivalent to:

29 + p(nf — mf 4+ m —7p)
r2(r + p)

(m = 7f) = (m —7p)] - | —2 > 6(m — ).

Note that the first square bracket on the left hand side is positive, and the second square
bracket on the left hand side is decreasing in p. Hence, when p approaches infinity, the

left hand side is decreasing in p and it approaches:

7rlE—7rf+7rl—7rf

[(nf —7f) — (m —7p)] - | = 2].

Clearly, this approaches infinity when r approaches zero. Hence, there exists a 7 > 0,

such that the above inequality is satisfied for all p > 0 when r < 7.

E Proof of Proposition 6

We have:

[ p(rf —nf —(m—my))
r(r+p)

7’7rm+p(7l'lE*Tl'J?) 9 T 4pmE rem+p(m—7y) 2 T 4P
+\/<W—T> Ol J(E e g gt
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ox*F—z* 1 7rlE_“'jfE—(Wl—Wf)
p 3 (r+p)?
TWerP(WlE‘fTrf) rlEf‘rrff‘n'm 6r(7rlE77rm) ’l‘ﬂ'erp(Tl'lfTrf) T f—Tm | 6r(m—mm)
+1 G S (r+0)? 12( i) G (r+p)?
2 7‘7\'m+P(7TlE*7TfE-‘) rﬂm+p7rlE 2 ”‘7Tm+ﬂ(77l*7"f) 2 7‘7rm+p7'rl
(— e T ey A

When r approaches zero, the right hand side approaches:

2
3—p2[7TzE - W? — (m — Wf)]a

which is positive.

F Proof of Proposition 7

To save notation, we omit all the superscript £ and the dependence of 2*¥ and 7, on ¢
in this proof. If the optimal product selection is interior, it satisfies:

r ox* dmrg/dd

x*(r + 2z*) 90 Ta 0

The second term is independent from p. For the first term, if p increases, x* decreases

according to Proposition 1, so — increases in p.
z*(

T
r+2z*)

Moreover, dz* /09, which is negative, decreases in p. To see this, we have:

ax*zl[ P 5(7Tl—7rf)(1+ Vi—Vy—r . 3$% ]
woSrre e V=V =P +6rVis V=V =)+ 6V

The last term in the square bracket is decreasing in p. This is because dm; /00 < 0, T—_%p

is increasing in p and both V; — V; and V] are decreasing in p (see proof of Proposition

1), so the last term in decreasing in p.

Differentiating the first two terms with respect to p yields:

1 8(7rl—7rf)

Vvl*Vf*T + 1% (Wlfﬁffﬁm)~6‘/l7(7T177Tm)~3(‘/l*‘/f77”)
(r+p? 09

1+ .
[ VVi=Vi=r)2+6rv; r+p (Vi = Vi —r)246rV,)3/2 ]

Note that d(m — mf)/06 < 0. The second term in the square bracket approaches 1
and the third term approaches 0 when r approaches zero. Hence, the differentiation is
negative when r is small.

Altogether, we have — ( L a{% decreasing in p when r is small. Hence, the optimal

x* (r42z*)

product selection ¢ is smaller when p is higher.
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