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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 stake-
holders, and concerns have been raised about how it may marginalize independent sellers and hinder the development of the
ecosystem. At the same time, platforms expedite the diffusion of information about successful products and facilitate learning
and imitation from other independent sellers, which has received little attention in the literature. In this article, 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 introduce competing
versions of products offered by the successful experimenter. We show that when a seller with successful experimentation
holds a competitive advantage in the product market, platform encroachment may enhance the incentives to carry out exper-
imentation. This enhancement effect is stronger when information diffuses faster on the platform. We further discuss the
implications for the platform’s optimal encroachment strategy and regulatory policies.
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1 Introduction
Online platforms have grown rapidly in recent years. By
significantly lowering the cost of entry and facilitating transac-
tions 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 follow-
ing the success, thanks to fast information diffusion facilitated
by platforms. For example, when searching for “wireless ear-
buds” 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.1 At the same time, plat-
forms provide their own versions of products and compete
with these sellers on the marketplaces. For example, Amazon
offers its own earbud brand, Umi. This phenomenon, com-
monly known as platform encroachment, has raised concerns
among third party sellers as well as antitrust authorities, espe-
cially when platforms can gather a huge amount of information
about individual sellers and use such information to tailor their

product offerings.2 Despite concerns about Amazon’s entry
and use of private information, Amazon continues to grow as
the largest online retailer in the United States, with a market
share of 37.6% in 2023.3 The share of third-party sellers on
Amazon has grown to more than 60% by the end of 2023.4

Furthermore, the product categories where we witness most
entry by Amazon (e.g., home products, health and beauty) are
still the most popular categories where we see most new sell-
ers and new product developments.5 Similarly, in the mobile
app market, Wen and Zhu (2019) showed that Google’s entry
does not stop developers from introducing new products but
shifts innovation to unaffected and new apps.
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So far, studies have focused on the impact of platform
encroachment on competition and profits of third party sell-
ers, 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 prod-
ucts. To explore this, we build a dynamic model of product
experimentation on a monopolistic platform with the follow-
ing 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 monitoring 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 successful experimentation faster than other sellers. The
equilibrium experimentation rate is determined by the abso-
lute value from successful experimentation and the relative
value of successful experimentation compared with unsuc-
cessful 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.

The impact of platform encroachment on experimenta-
tion incentives is two-fold. Firstly, the platform may have an
informational advantage and learn about successful experi-
mentation 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 negatively impacts the experimentation incentives. Sec-
ondly, platform encroachment affects the competitive profits
of sellers in the product market. The impact of this on experi-
mentation incentives depends largely on whether the success-
ful experimenter holds a competitive advantage over imitators.
In the absence of such an advantage, platform encroachment
would affect the profits of all sellers in the same way. This
means that platform encroachment does not affect the relative
value but reduces the absolute value from successful experi-
mentation because of its informational advantage and inten-
sified competition. Therefore, platform encroachment reduces
product experimentation.

If, however, the successful experimenter enjoys a competi-
tive advantage in the product market, platform encroachment
can increase product experimentation by mitigating the free-
riding problem. This can be achieved via two ways. Firstly,
the platform could have a disproportionate negative impact on
the imitator, which enlarges the profit gap between a success-
ful experimenter and an imitating seller, reduces the value of
imitation and hence increases the relative value of success-
ful experimentation. This could be the case when the platform
competes more closely with imitators (e.g., in the earbud case

above) in terms of product offerings or when the platform
biases its recommendations against imitators (e.g., the alleged
self-preferencing by platforms). Secondly, platform encroach-
ment leads to more competition in the market and lowers the
profits of sellers. This could deter the entry of imitators and
reduce the number of sellers. Moreover, under ad valorem
commission fee, the platform internalizes part of sellers’ prof-
its when it enters, which makes the platform a less tough
competitor compared to imitators. This means that platform
encroachment could alleviate the competitive pressure faced
by the successful experimenter by increasing both the absolute
value and the relative value of successful experimentation. In
addition, this experimentation enhancement effect is stronger
when information diffuses faster, as the free-riding problem is
more severe.

We further consider several other important aspects. Firstly,
we examine whether and how the platform should encroach
into the product market. It is crucial to balance the impacts on
ex post competition and profits from the product market and
ex ante experimentation incentives. We show that the platform
may find it most profitable to enter when its encroachment
deters imitation. Moreover, it may enter with a more aggressive
strategy to further stifle imitation and enhance experimenta-
tion for an intermediate range of imitation costs. Secondly,
the level of commission rates could affect the extent of the
experimentation enhancement effect. A higher commission
rate means that a larger part of sellers’ profits is captured
by the platform, but it also means that platform encroach-
ment has a larger impact on the number of imitating sell-
ers, which could further enhance experimentation incentives.
Finally, when sellers can choose to become an experimenter or
an imitator, we demonstrate that platform encroachment may
incentivize more sellers to become an experimenter and carry
out product experimentation, which could bring additional
benefits to the market.

The results find some support in the literature. For example,
Wen and Zhu (2019) showed that mobile app developers shift
innovation efforts to unaffected and new apps upon Google’s
entry into the market. This is consistent with our results that
platform encroachment may not only incentivize individual
sellers to invest more but also encourage sellers to become an
experimenter and explore new development ideas. Similarly,
Lee and Musolff (2021) examined the impact of Amazon’s
entry into the product market on independent sellers. They
show that platform encroachment reduces entry by the least
efficient sellers while benefiting consumers. The results have
several managerial and regulatory implications. For the plat-
form, 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 incen-
tives. This is more likely to be the case when it deters imitation
rather than competing against the original experimenter. The
experimentation enhancing effect is more significant and valu-
able when information diffuses at a faster rate, especially given
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the development of third-party monitoring tools that help sell-
ers identify successful products. On the regulatory side, our
results imply that platform entry could generate long-run ben-
efits by encouraging more product experimentation, which
brings new products, more varieties and a wider range of
choices for consumers. These results suggest the importance
of considering how firms compete and how information dif-
fuses in assessing the impact of platform encroachment and
weighing the benefits from enhancing experimentation against
the cost arising from platforms’ informational advantages.

Our approach follows the line of research on dynamic R&D
incentives such as Loury (1979) and Reinganum (1982) and,
more recently, Marshall and Parra (2019). A central theme
in this literature is how R&D incentives depend on the mar-
ket structure. We extend this approach to a setup where firms
trade via a platform and examine how the market outcome
is affected by the platform’s strategy. Our analysis thus con-
tributes to the recent literature studying the impact of platform
encroachment. For example, Zhu and Liu (2018) showed that
the entry of Amazon increases demand and reduces shipping
costs but discourages sellers from growing their businesses.
He et al. (2020) demonstrated 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
literature is provided by Zhu (2019). Theoretically, Jiang et al.
(2011) showed that platform encroachment may induce inde-
pendent 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 and
Bedre-Defolie (2022), Zennyo (2022), 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 and
Vellodi (2022) and Hervas-Drane and Shelegia (2022) consid-
ered the case when only the platform learns and imitates third
party sellers’ products. Lam and Liu (2023) further consid-
ered when the platform has access to information at different
levels of granularity. In this article, we consider instead the
impact of platform entry and information usage on the incen-
tives of product experimentation, when both the platform and
third party sellers can learn and imitate. This also distinguishes
our work from the literature on private labels such as Hoch
(1996) and Gabrielsen and Sørgard (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 without platform encroachment and analyze the
case with platform encroachment in Section 3. In Section 4,
we analyze whether and how the platform should encroach into
the product market, and we provide some further discussions
and extensions in Section 5. The regulatory implications of our
results are discussed in Section 6 and we conclude with some
future research directions in Section 7. All omitted proofs are
included in the E-companion.

2 Product Experimentation Without
Platform Encroachment
We first present the model and study sellers’ incentives to
carry out product experimentation without the possibility of
platform encroachment, which we will introduce in the next
section.

There is a monopoly platform, M , that intermediates trans-
actions between sellers and consumers. The platform charges
sellers an ad valorem commission fee for its service. We
consider in the main analysis the case with two experiment-
ing sellers and show how our main results naturally extend
to the case with many sellers (both experimenting and non-
experimenting) in Section 5. Time is continuous and all parties
have a common discount rate r. The market proceeds in three
stages:

Experimentation stage: Two 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
xi at a convex cost of c(xi) = x2

i ∕2. In the case of success,
which arrives at a rate of xi, the seller develops and monop-
olizes a new product, which generates a flow profit of 𝜋m.
The market then moves to the learning stage.
Learning stage: Once a success arrives, the other seller
becomes aware of the success but only gradually learns
about the details of the successful product.6 Specifically,
we assume that when one seller succeeds, the other seller
stops experimenting, and learning in the market occurs at a
Poisson rate of 𝜌. When learning occurs, the non-successful
seller can imitate and enter to compete at a flow imitation
cost of I and the market moves to the competition stage.7

Competition stage: Apart from the imitation cost, we
assume that sellers are otherwise symmetrical until
Section 5.1 and each earns a flow profit of 𝜋 in the prod-
uct market if imitation and entry occurs. To facilitate our
analysis, we denote the flow profit in the competition stage
of the successful experimenter, referred to as the leader in
the following, by 𝜋l, and that of the non-successful seller,
referred to as the follower, by 𝜋f . Naturally, both 𝜋l and
𝜋f are smaller than 𝜋m, all depending on the fees charged
by the platform, which we omit to save notations for the
moment. Clearly, the follower would only imitate and enter
if I ≤ 𝜋, otherwise, the leader continues to monopolize the
new product. That is:

𝜋l =
{
𝜋, if I ≤ 𝜋;
𝜋m, if I > 𝜋,

and 𝜋f =
{
𝜋 − I , if I ≤ 𝜋;
0, if I > 𝜋.

Value Function for the Leader and the Follower
In the competition stage, let

Πl =
𝜋l

r
and Πf =

𝜋f

r
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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 Vl and Vf , respectively. For the
leader, we have8:

rVl = 𝜋m + 𝜌(Πl − Vl).

That is, if learning does not occur, the leader’s value accrues
by the flow profit 𝜋m; if learning occurs, which arrives at rate of
𝜌, the leader’s value jumps to the long-run competitive profit
Πl. This gives us:

Vl =
𝜋m + 𝜌Πl

r + 𝜌
.

Similarly, for the follower, we have:

Vf =
𝜌Πf

r + 𝜌
.

Value Function Before Successful Experimentation
Before any successful experimentation arrives, each seller
i = 1, 2 maximizes its pre-success value, denoted by V0, by
solving:

rV0 = max
xi

−
x2

i

2
+ xi(Vl − V0) + xj(Vf − V0), for j ≠ i. (1)

That is, at every instant of time, the seller incurs the flow cost
of experimentation. When it succeeds in product experimenta-
tion, it becomes the leader and its value jumps to Vl; however,
when the other seller succeeds, it becomes the follower and its
value jumps to Vf . We have:

LEMMA 1. The equilibrium experimentation rates are given
by x∗

1
= x∗

2
= x∗ with

x∗ =
Vl − Vf − r +

√
(Vl − Vf − r)2 + 6rVl

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 (i.e., r is large), the experimentation
rate is largely determined by the absolute benefit, particularly
the profit in the monopolization stage or the learning stage.
When sellers are patient (i.e., r is small), the experimenta-
tion rate depends mostly on the relative benefit, particularly
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 𝜌 and increasing
in the imitation cost I.

The reason is that the faster information diffuses in the
market, the shorter the monopolization period for the suc-
cessful experimenter, which lowers the value of becoming the
leader and hence the absolute benefit. Moreover, faster infor-
mation diffusion enables other sellers to learn and imitate
faster, thereby narrowing the value gap between the leader and
the follower and hence the relative benefit. Consequently, the
equilibrium experimentation rates become lower. Similarly, an
increase in the imitation cost reduces the value of the fol-
lower and hence boosts experimentation incentives. The result
highlights the free-riding incentives in the market when infor-
mation becomes more accessible, as sellers value more the
option to wait and imitate instead of undertaking their own
costly experimentation.9

3 Impact of Platform Encroachment

3.1 How Does Platform Encroachment Affect
Product Experimentation?
Now we consider the case where the platform enters with
its own version of products at no imitation cost. This could
reflect the advantage of the platform in managing the sup-
ply chain or benefiting from economies of scale. We assume
that the platform itself does not carry out experimentation
but instead learns about successful experimentation from two
information sources. Firstly, as the follower, it learns from
publicly available information, which arrive at a Poisson rate
of 𝜌. In addition, it has access to private information, which
enables it to learn about success in the market independently
from the follower. Learning from private information occurs
at a Poisson rate of 𝜇. Thus, we can interpret 𝜇 as the infor-
mational advantage held by the platform. Whenever learning
from either public or private information occurs, the platform
enters the market with its own product.

This affects sellers in two ways. Firstly, the platform’s
access to private information allows it to learn about success-
ful experimentation and enter the market earlier than other
sellers. We denote the leader’s flow profit when the platform
enters before other sellers by 𝜋

D
l
(< 𝜋m). Secondly, the entry of

the platform impacts the competitive profits of the leader and
the follower. More importantly, it can affect the imitation and
entry decisions of the follower. Let 𝜋E be the flow profits of
the leader and follower in the product market when the plat-
form also enters. Naturally, we have 𝜋

E
< 𝜋 as competition

intensifies.10 The follower would enter only if I ≤ 𝜋
E. When

I > 𝜋
E, the follower does not enter and only the leader and

the platform remain active in the competition stage, and the
profit of the leader in this case is 𝜋D

l
. With fewer sellers in the

market, we expect 𝜋D
l
> 𝜋

E. However, 𝜋D
l

can be either higher
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or lower than 𝜋. This is because: on the one hand, the plat-
form does not pay a commission fee and thus incurs a lower
effective cost; on the other hand, the platform internalizes part
of the leader’s profit through the ad valorem commission fee,
which makes it a less fierce competitor. For clarity in the fol-
lowing analysis, we focus on the case where 𝜋D

l
> 𝜋, formally

stated as the following assumption.11

ASSUMPTION 1. 𝜋
D
l
> 𝜋.

When sellers and the platform are symmetrical in terms of
quality and cost, we always have 𝜋

D
l
> 𝜋 if the marginal costs

are zero, or more generally, when marginal costs are small rel-
ative to a consumer’s value for the product. This is because
in such cases, the cost advantage of the platform diminishes,
and the profit of the leader is higher when competing with the
platform compared to an imitating seller. However, this is just
one way in which platform entry can relax competition in the
market and directly benefit the leader. The literature has also
identified other channels through which platform entry can
benefit independent sellers, such as market expansion (Tang
et al., 2024) and product differentiation (Chen and Riordan,
2008).

We can then derive the value functions of sellers with
platform encroachment. In the competition stage, let:

ΠE
l =

⎧⎪⎨⎪⎩

𝜋
E

r
, if I ≤ 𝜋

E;

𝜋
D
l

r
, if I > 𝜋

E,

and ΠE
f =

⎧⎪⎨⎪⎩

𝜋
E − I

r
, if I ≤ 𝜋

E;

0, if I > 𝜋
E,

denote the long-run competitive profits for the leader and the
follower, respectively. The value function of the leader and the
follower in the learning stage can be derived as (the derivation
is contained in the proof of Proposition 2):

V E
l =

𝜋m

r + 𝜌
+

𝜇(𝜋D
l
− 𝜋m)

(r + 𝜌)(r + 𝜇 + 𝜌)
+

𝜌ΠE
l

r + 𝜌
, (2)

and

V E
f =

𝜌ΠE
f

r + 𝜌
.

At the experimentation stage, each seller i = 1, 2 chooses its
experimentation rate by solving:

rV E
0 = max

xi

−
x2

i

2
+ xi(V E

l − V E
0 ) + xj(V E

f − V E
0 ).

This yields the equilibrium experimentation rate:

x∗E =
V E

l
− V E

f
− r +

√
(V E

l
− V E

f
− r)2 + 6rV E

l

3
.

We can show that:

PROPOSITION 2.

(a) If I ≤ 𝜋
E, platform encroachment reduces product experi-

mentation.
(b) If I > 𝜋, platform encroachment reduces experimentation.
(c) If 𝜋E

< I ≤ 𝜋, there exists a 𝜇̄ > 0 such that platform
encroachment enhances product experimentation if 𝜇 ≤ 𝜇̄

for any r.

As outlined above, platform encroachment has two main
effects: on the one hand, the informational advantage allows
the platform to enter the market early, thereby reducing the
absolute benefit of product experimentation and negatively
impacting the equilibrium experimentation rate, as follows:

𝜕V E
l

𝜕𝜇
=

𝜋
D
l
− 𝜋m

(r + 𝜇 + 𝜌)2
< 0.

On the other hand, platform entry reshapes the competition
stage and affects the relative benefit from product experimen-
tation. This depends on the profit gap between the leader and
the follower, which, in turn, is affected by the imitation cost,
that is, the competitive advantage held by the leader.

When the leader does not enjoy any competitive advantage
in the product market over the follower or when the advantage
is small, that is, case (a) with I ∈ [0,𝜋E], platform encroach-
ment always reduces product experimentation. This is because
platform entry affects the two parties symmetrically and leaves
the relative profits in the competition stage unchanged. In fact,
we have:

𝜋l − 𝜋f = 𝜋
E
l − 𝜋

E
f = I .

However, platform entry lowers the absolute benefit due
to shortened monopolization and intensified competition
(𝜋E

< 𝜋).
When the imitation cost is high, platform encroachment

again stifles experimentation incentives. In case (b), the fol-
lower never enters as I > 𝜋 and the leader would monopolize
the market without platform entry. Platform entry then reduces
the profit of the leader (𝜋D

l
< 𝜋m) and hence also the profit gap

between the leader and the follower as 𝜋f = 𝜋
E
f
= 0. This, in

turn, stifles experimentation incentives.
In case (c), when the imitation cost is intermediate with

𝜋
E
< I ≤ 𝜋, without platform entry, we have:

𝜋l − 𝜋f = I and 𝜋l = 𝜋,

whereas with platform entry, we have:

𝜋
E
l − 𝜋

E
f = 𝜋

D
l > 𝜋 ≥ I and 𝜋

E
l = 𝜋

D
l > 𝜋.

Thus, platform entry not only widens the profit gap between
the leader and the follower but also increases the profit of
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the leader as 𝜋
D
l

> 𝜋. There are two key forces underlying
this result, both of which depend on the imitation costs of
the follower. Firstly, the leader enjoys a competitive advan-
tage over the follower, so platform entry affects the two
parties differently. Specifically, the follower could be forced
out by the platform but not the leader, thus widening the
profit gap between the leader and the follower even if platform
entry leaves the leader’s profit unchanged in the competi-
tion stage. Secondly, by deterring imitation, platform entry
could relax competition and further boost experimentation
incentives, as 𝜋D

l
> 𝜋. Overall, when the informational advan-

tage is small, platform entry can increase experimentation
rates.

In fact, when sellers are patient enough, platform entry
enhances experimentation incentives regardless of the plat-
form’s informational advantage.

COROLLARY 1. Platform encroachment always enhances
product experimentation for 𝜋

E
< I ≤ 𝜋, if sellers are

sufficiently patient.

EXAMPLE 1. To give readers a more concrete idea, we con-
sider a widely used demand system from Shubik and Levitan
(1980) for competition in the product market. Specifically,
suppose there are n sellers in the competition stage, each pro-
ducing a different variety and competing in prices. The utility
function of a representative consumer is:

U =
n∑

i=1

aiqi −
1
2

[
2𝜎

∑
i

∑
j>i

qiqj +
∑

i

(
𝜎 + 1 − 𝜎

wi

)
q2

i

]
,

where ai is the quality of seller i, qi is the consumption of
product sold by seller i, and wi is the strength of seller i with∑n

i=1 wi = 1. The degree of product differentiation is repre-
sented by 𝜎 ∈ [0, 1), with 𝜎 = 0 for independent products and
𝜎 → 1 for homogeneous products. This generates a demand
for product i in the competition stage, given by the following
equation:

qi =
wi

1 − 𝜎
[ai − pi − 𝜎(ā − p̄)],

where ā =
∑n

i=1 wiai is the average quality, p̄ =
∑n

i=1 wipi

is the average price. Note that this demand function has the
property that entry—meaning an increase in the number of
firms—does not expand the market but merely reallocates
market shares among firms. This would allow us to sepa-
rate the impact of platform encroachment on competition and
experimentation incentives from other ways in which platform
encroachment may benefit independent sellers, such as market
expansion (e.g., Tang et al., 2024). We assume sellers com-
pete in prices and the platform charges sellers an ad valorem
commission fee with a rate of s.

Consider the case of symmetric sellers, that is, wi = 1∕n
and ai = a, and all sellers have the same marginal cost c.

With only two sellers, the competitive profit, 𝜋, is given by
the following equation:

𝜋 = (1 − s)(2 − 𝜎)(1 − 𝜎)

(
a − c

1−s

4 − 3𝜎

)2

.

When the platform enters to compete with both sellers, the
competitive profit, 𝜋E, is given by the following equation:

𝜋
E = (1 − s)(3 − 𝜎)(1 − 𝜎)

(
(6 − 𝜎)

(
a − c

1−s

)
− cs

1−s
𝜎

2(3 − 2𝜎)(6 − 𝜎) − 2𝜎2s

)2

,

which is always smaller than 𝜋.
When the platform enters to compete with the leader only,

the profit of the leader, 𝜋D
l

, is given by the following equation:

𝜋
D
l = (1 − s)(2 − 𝜎)(1 − 𝜎)

(
(4 − 𝜎)

(
a − c

1−s

)
− cs

1−s
𝜎

(4 − 3𝜎)(4 − 𝜎) − 𝜎2s

)2

.

We can show that 𝜋D
l
> 𝜋 if:

a𝜎s
1 − s

(
𝜎 − 2(2 − 𝜎) c

a

)
> 0,

which is always satisfied if c = 0, or generally when c∕a
is small and 𝜎 is large, reflecting relatively low costs and a
high degree of substitution, consistent with observations from
trading platforms such as Amazon Marketplace. Moreover, if
𝜎 = 0, we have 𝜋

D
l
= 𝜋 as product demands are independent.

We emphasize that, since the competition stage is the last
stage of the game, our analysis does not depend on how the
competition stage profits are determined, as long as they sat-
isfy the properties outlined in the analysis. We can certainly
consider other types of demand functions or other factors
affecting profits, such as the choice of supplier (e.g., Liao et al.,
2020). We choose to present the ex post competitive profits
from the product markets in a reduced form to focus on the
impact of platform encroachment on ex ante experimentation
incentives.

3.2 The General Case
In the above analysis, we assumed that 𝜋D

l
> 𝜋. In this section,

we show that this assumption is not essential to our results.
When sellers are patient enough, the main force driving exper-
imentation incentives is the impact of platform encroachment
on the product market. Specifically, for any given flow profits
𝜋l and 𝜋f without platform encroachment and 𝜋

E
l

and 𝜋
E
f

with
platform encroachment, we can show that:

PROPOSITION 3. If 𝜋E
l
−𝜋E

f
> 𝜋l−𝜋f , there exists a r̄ > 0 such

that, platform encroachment boosts product experimentation if
r < r̄.
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The case for 𝜋D
l
≤ 𝜋 then follows immediately.

COROLLARY 2. If 𝜋D
l
≤ 𝜋, we have:

(a) If I ≤ 𝜋
E, platform encroachment reduces product exper-

imentation.
(b) If I ≥ 𝜋

D
l

, platform encroachment reduces experimenta-
tion.

(c) If 𝜋E
< I < 𝜋

D
l

, platform encroachment enhances product
experimentation if r is sufficiently small.

In the case where 𝜋D
l
≤ 𝜋 and 𝜋

E
< I < 𝜋

D
l

, platform entry
still enlarges the profit gap between the leader and the follower
as follows:

𝜋
E
l − 𝜋

E
f = 𝜋

D
l > I = 𝜋l − 𝜋f .

However, platform entry reduces the value of the leader as
𝜋

D
l

≤ 𝜋. Consequently, platform entry only enhances exper-
imentation incentive when sellers are patient enough, that
is, when r small, such that the former effect dominates. In
other words, the results are aligned with Proposition 2 for
sufficiently patient sellers. Therefore, it is without loss of gen-
erality to focus on the case of 𝜋

D
l

> 𝜋 to streamline our
analysis.

The analysis can be extended to the case where sellers differ
in their experimentation costs, but doing so would signifi-
cantly limit the tractability of the analysis without generating
substantial insights.12 Hence, we adopt the symmetric exper-
imenter setup to deliver our main insights. We have also
focused on the natural setup where the leader earns more profit
than the follower in the competition stage. However, in some
cases, the follower might earn a higher profit, such as when
they have improved technology and, consequently, offer higher
quality. In such cases, the free-riding problem could become
so severe that no seller would invest in product experimenta-
tion if they are patient enough. Nevertheless, if information
about successful experimentation diffuses sufficiently slow,
sellers would still engage in product experimentation and
Proposition 3 would continue to apply for small informational
advantages.13

3.3 The Role of Information Diffusion
We can further show that the experimentation enhancement
impact is stronger when information diffuses faster and the
platform has no informational advantage.

PROPOSITION 4. When the platform has no informational

advantage, we have | 𝜕(x∗E−x∗)
𝜕𝜌

| > 0 when r is sufficiently small.

That is, if platform encroachment enhances experimenta-
tion, this positive impact is stronger when information diffuses
faster. On the contrary, if platform encroachment reduces
experimentation, the negative impact is also stronger with

faster information diffusion. This occurs because when infor-
mation diffuses faster, the learning stage is relatively short
compared to the competition stage. As a result, the value dif-
ference between the leader and the follower weighs more for
driving experimentation incentives. This amplifies the impact
of platform encroachment at the competition stage, which
determines the direction of impact when sellers are sufficiently
patient.

This implies that platform entry can effectively promote
more product experimentation when imitation is deterred and
information diffuses fast, mainly by alleviating free-riding
incentives. This is more likely to be the case, for instance,
with the emergence of third-party sales monitoring tools,
which enables sellers to analyze and respond quickly to market
developments.

4 Whether and How Should the
Platform Enter?

4.1 When Should the Platform Enter?
To examine whether the platform should encroach into the
product market, we first derive the value function for the plat-
form. We denote 𝜏 as the ratio of commission fee to seller
profit.14 If the platform can commit not to enter the market,
its value function, Vp, satisfies (the derivation is contained in
the proof of Proposition 6):

Vp = 2x∗

r + 2x∗
1
r

r ⋅ 𝜏𝜋m + 𝜌 ⋅ 𝜈p

r + 𝜌
, (3)

where 𝜈p is the profit for the platform in the competition stage,
which comes entirely from the commission fee, and we have:

𝜈p =
{

𝜏𝜋m, if I > 𝜋,
𝜏 ⋅ 2𝜋, if I ≤ 𝜋.

When the platform encroaches into the market, let 𝜋D
p denote

the profit of the platform from the product market when it com-
petes only with the leader, and let 𝜋E

p denote its profit from the
product market when it competes with both the leader and the
follower. The platform’s value function, V E

p , satisfies:

V E
p = 2x∗E

r + 2x∗E

1
r

[
r ⋅ 𝜏𝜋m + 𝜌 ⋅ 𝜈E

p

r + 𝜌
+

𝜇r(𝜈D
p − 𝜏𝜋m)

(r + 𝜌)(r + 𝜇 + 𝜌)

]
,

(4)

where 𝜈
D
p = 𝜋

D
p + 𝜏𝜋

D
l

is the profit of the platform when it
enters before the follower, including both profits from prod-
uct sales and those from commission fees, and 𝜈

E
p is the profit

of the platform in the competition stage, represented by the
following equation:

𝜈
E
p =

{
𝜋

D
p + 𝜏𝜋

D
l

, if I > 𝜋
E,

𝜋
E
p + 𝜏 ⋅ 2𝜋E, if I ≤ 𝜋

E.
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There are two effects to consider when the platform
encroaches into the market. Firstly, as argued above, it changes
experimentation incentives, which may either slow down or
accelerate new product developments that generate profit
opportunities. Secondly, it affects competition in the prod-
uct market. While encroachment generates profits from direct
sales, it reduces profits for independent sellers, thereby reduc-
ing commission fees. We show that when commission rate is
high and competition in the market is intense, the platform
only enters when it deters imitation.

PROPOSITION 5. If (a) 𝜋E
p +𝜏⋅2𝜋

E
< 𝜏⋅2𝜋 and (b) 𝜋D

p +𝜏𝜋
D
l
<

𝜏𝜋m, the platform only enters when 𝜋E
< I ≤ 𝜋 and it uses only

public information.

The intuition is as follows: condition (a) means that the
platform does not enter when the follower always enters (i.e.,
I ≤ 𝜋

E), as encroachment not only reduces its profit from
the product market but also reduce experimentation. Condi-
tion (b) means that the platform earns a lower profit if it enters
to compete with the leader only. Therefore, when the follower
never enters (that is, I > 𝜋) or when the platform enters upon
learning from private information, it again reduces both prof-
its from the product market and experimentation incentives.
In summary, the platform only finds it profitable to enter if it
can deter the follower’s entry (i.e., 𝜋E

< I ≤ 𝜋) using only
public information. This is because encroachment not only
enhances experimentation incentives but also increases profit
from the product market due to 𝜋

D
p + 𝜏𝜋

D
l
> 𝜏 ⋅ 2𝜋 according

to Assumption 1.
Conditions (a) and (b) are satisfied when the commission

rate is high and competition is intense such that entry sig-
nificantly reduces seller profits and commission fees. In such
cases, platform encroachment is less likely. For example, on
the App Store, with a 30% commission rate, encroachment
by Apple does not seem to be common. Conversely, when
the commission rate is lower, as seen on Amazon where most
product categories have commission rates between 8% and
15%, these conditions are likely to fail. Another example
where these conditions fail is when s ≤ 1∕2 and 𝜎 ≤ 1∕2 in
Example 1. In these scenarios, without commitment, the plat-
form always has incentives to enter upon learning from either
private or public information. However, this needs to be traded-
off against the potential dampening impact on experimentation
incentives. We can show that, compared with committing to
no encroachment, the benefit of encroachment is higher when
information diffuses faster, provided sellers are patient enough
and the informational advantage of the platform is not too
large. More formally:

PROPOSITION 6. If (a’) 𝜋
E
p + 𝜏 ⋅ 2𝜋E

> 𝜏 ⋅ 2𝜋 and (b’)

𝜋
D
p + 𝜏𝜋

D
l

> 𝜏𝜋m, we have 𝜕(V E
p − Vp)∕𝜕𝜌 > 0 if r and 𝜇

are sufficiently small.

The reason is that when the informational advantage is
small, the platform’s profit is mainly driven by the competition
stage, which, according to conditions (a’) and (b’), is higher
when it enters. Moreover, the competition stage arrives sooner
when information diffuses faster. Although rapid information
diffusion can adversely affect experimentation incentives in
some cases, this impact becomes small as sellers become more
patient. Consequently, the platform finds it more profitable to
encroach into the product market.

4.2 How Should the Platform Enter?
We can further explore how the platform may adjust its strate-
gies upon encroaching into the market to balance the impact
on the product market and experimentation incentives. We
consider the case where the platform does not have an infor-
mational advantage and assume the platform determines its
encroachment strategy, denoted by 𝛼, which affects the prof-
its of sellers in the product market. For example, 𝛼 could
represent the quality of the platform’s product, the extent of
self preferencing or the rate of commission fee. We assume
this is determined at t = 0, reflecting the observation that
strategies such as product selection are long-term choices
and cannot be easily adjusted as information about successful
experimentation arrives.

As mentioned above, the choice of 𝛼 affects profits from
the product market in the competition stage. To facilitate
the following analysis, we assume that 𝜋m is independent of
𝛼, as there is no competition from the platform. However,
𝜋(𝛼), 𝜋

E(𝛼) and 𝜋
D
l
(𝛼) are all decreasing in 𝛼 and 𝜋

D
p (𝛼)

and 𝜋
E
p (𝛼) are increasing in 𝛼. For example, a more premium

brand offered by the platform lowers the profits of competing
independent sellers and increases the platform’s profit from
product sales. We maintain the conditions of Proposition 6
such that the platform always finds it profitable to enter upon
learning about successful experimentation. Furthermore, we
assume that the platform’s profit is higher when it competes
only with the leader, that is, 𝜋D

p (𝛼) + 𝜏𝜋
D
l
(𝛼) > 𝜋

E
p (𝛼) + 𝜏 ⋅

2𝜋E(𝛼). Thus, the platform always has incentives to enter the
product market but prefers less competition, in line with the
demand function of Example 1.

Similar to equation (4), the total expected value obtained
by the platform is:

V E
p (𝛼) =

2x∗E(𝛼)
r + 2x∗E(𝛼)

1
r

r ⋅ 𝜏𝜋m + 𝜌𝜈
E
p (𝛼)

r + 𝜌
,

where we explicitly take into consideration the impact of
the platform’s strategy on experimentation incentives and the
product market profits, and

𝜈
E
p (𝛼) =

{
𝜋

D
p (𝛼) + 𝜏𝜋

D
l
(𝛼), if I > 𝜋

E(𝛼),
𝜋

E
p (𝛼) + 𝜏 ⋅ 2𝜋E(𝛼), if I ≤ 𝜋

E(𝛼).
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Clearly, for large enough imitation costs, the follower never
enters. In such cases, we denote the optimal strategy of the
platform by 𝛼

D, which we assume to be interior, balancing
the gains from the product market and losses from dampening
experimentation incentives. This strategy 𝛼

D remains optimal
for any I > ID ≡ 𝜋

E(𝛼D). For smaller imitation costs, the
platform needs to further consider how its strategy affects the
follower’s entry. We can show that, for an intermediate range
of imitation costs, the platform enters with a more aggressive
strategy as imitation becomes easier. Specifically:

PROPOSITION 7. There exists a Î such that for Î ≤ I ≤ ID,
the optimal strategy of encroachment 𝛼∗ is decreasing in the
imitation cost.

The platform could either exclude the follower from the
product market with a more aggressive strategy or allow the
follower to enter with a less aggressive strategy. We show
that the former is optimal when the imitation cost is not too
small. This is because by excluding the follower, the plat-
form not only relaxes competition and earns more profit from
the product market but also benefits from enhanced experi-
mentation incentives. Therefore, the platform adopts a more
aggressive strategy when encroaching into the market as imi-
tation becomes easier. However, when the imitation cost is
excessively low, it becomes too costly to exclude the follower.
For example, the platform needs to incur significant costs
associated with producing premium brands to deter imitation.
Consequently, the platform chooses a less aggressive strategy
to allow the follower to enter.

This relates our analysis to the literature on private labels,
which explores 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 fea-
tures stand out. Firstly, information about successful products
become abundant and easily accessible. Secondly, not only
can the dominant retailer—the platform—learn about popular
products and introduce private labels, but other independent
sellers can also learn and introduce their competing products.
We show how the platform could adapt its product offering to
accommodate these market conditions.

5 Further Discussions and Extensions

5.1 Imitation From Other Third-Party Sellers
In the above analysis with only two sellers, imitation costs cap-
ture the competitive advantage of the leader over the follower.
The main way platform encroachment impacts the follower
more than the leader is through complete exclusion. In this
section, we show that the follower needs not be forced out of
the market for a similar mechanism to work. Specifically, plat-
form encroachment can enhance experimentation incentives
by limiting the number of imitating sellers and relaxing com-
petition, provided that the leader holds a certain competitive
advantage over the follower.

EXAMPLE 2. We consider the case when the platform does
not have an informational advantage and continue with Exam-
ple 1, using the following demand function for n sellers:

qi =
1

n(1 − 𝜎)
[(ai − pi) − 𝜎(ā − p̄)], for i ∈ {1, 2,… , n},

where we replace the product strength wi with 1∕n. We assume
zero production costs for all sellers and the platform. The
platform charges an ad valorem commission fee s and sell-
ers compete in prices. We assume that the number of sellers
in the competition stage is determined by free entry at a
cost of F. The leader and the follower do not incur this cost
as they are already in the market, but any other indepen-
dent seller that imitates a successful product needs to incur
this cost.

Clearly, if the leader does not enjoy any competitive advan-
tage over the follower (as the imitation cost for the follower is
assumed away), the impact of platform entry on experimen-
tation incentives would be neutral, as the profits for both are
pinned down to the entry cost of other third-party sellers at
F. This links to a few widely used horizontal differentiation
models with symmetric sellers, such as the Salop model and
the Logit model. In these models, the profits of the leader and
the follower remain the same in the competition stage regard-
less of platform entry. Moreover, this 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.

To investigate the role of competitive advantage, we assume
that the leader has a perceived quality of al = 1 + Δ, the fol-
lower and other third party sellers has af = 1 and the platform
has ad = 1+𝛿, with 𝛿 ∈ [0,Δ]. That is, Δ can be interpreted as
the competitive advantage enjoyed by the leader, and the plat-
form may be perceived to be of a higher quality than imitators.
Thus, the follower’s profit is pinned down to F but the leader
earns a higher profit.

For a given number of sellers, we always have 𝜋
E
l
− 𝜋

E
f
<

𝜋l − 𝜋f and hence platform encroachment reduces product
experimentation. This is shown in Figure 1(a).

However, when we take into account the impact platform
entry has on the number of active sellers, platform encroach-
ment can instead enhance product experimentation, as shown
in Figure 1(b) (ignoring the integer constraint on the number
of sellers). This is more likely to be the case when the plat-
form has a larger advantage over the followers, as the impact
on the number of active sellers is larger. This is consistent with
Proposition 7 that the platform may find it optimal to behave
more aggressively to exclude imitators in order to enhance
experimentation incentives.

This can be more formally seen as follows. Let the num-
ber of sellers in the competition stage be ℕE and ℕ for the
cases with and without platform encroachment, respectively.
Naturally, as platform encroachment intensifies competition
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Figure 1. The impact of platform encroachment on experimentation rates (r = 0.01, 𝜌 = 2, s = 15%,Δ = 1, 𝜎 = 1∕2): (a) for a given n
(𝛿 = 0.5); (b) endogenous n (F = 0.01).

and reduces seller profits, we have ℕE
<ℕ. Furthermore,

in most commonly used models (such as the one above),
we have 𝜋l(n) − 𝜋f (n) decreasing with the number of sell-
ers n. If platform entry enlarges the profit gap between
the leader and the follower for a fixed number of sellers,
that is, 𝜋E

l
(ℕE) − 𝜋

E
f
(ℕE)>𝜋l(ℕE) − 𝜋f (ℕE), we must have

𝜋
E
l
(ℕE) − 𝜋

E
f
(ℕE)>𝜋l(ℕ) − 𝜋f (ℕ) as 𝜋l − 𝜋f decreases

with the number of sellers and ℕE
<ℕ, which further means

that 𝜋
E
l
(ℕE)>𝜋l(ℕ) as 𝜋

E
f
(ℕE) = 𝜋f (ℕ) = F. There-

fore, platform entry must also increases the leader’s profit
and hence the experimentation incentives when we take into
account how it may reshape the competition stage. That is,
the impact of platform entry on the number of imitators gen-
erate an additional incentive enhancement effect. Moreover,
this implies that platform encroachment could enhance prod-
uct experimentation even when it does not enlarge the profit
gap for a fixed number of sellers, as demonstrated by this
example.

5.2 Experimentation by the Follower
To streamline our analysis, we have assumed that the follower
stops experimenting once the other seller succeeds. In this
section, we allow the follower to continue experimenting in
our main model with two sellers. We show that this does not
change our main insights and introduces an additional channel
through which platform encroachment enhances experimenta-
tion incentives.

To illustrate the main idea, we assume that the platform has
no informational advantage, that is, 𝜇 = 0. The experimen-
tation stage is the same as in the main model. Once a seller
succeeds and becomes the leader, the follower can continue to

experiment to discover desirable product characteristics, with
a success rate of y at a flow cost of c(y) = y2∕2. Public infor-
mation about the successful product still arrives at a rate of
𝜌. Note that, without informational advantage, the platform
only enters upon the arrival of public information. If public
information arrives before the follower obtains any success,
the follower can imitate and enter at a flow cost of I . Con-
versely, if the follower succeeds before the arrival of any public
information, the follower can enter without incurring any extra
cost. In either case, sellers earn a flow profit of 𝜋̂ in the com-
petition stage from the product market, where 𝜋̂ = 𝜋 without
platform entry and 𝜋̂ = 𝜋

E with platform entry. Therefore,
the imitation cost not only captures the competitive advan-
tage of the leader over the follower, as in the main model, but
also the advantage of experimentation over imitation for the
follower.

The main mechanism underlying Proposition 2 still works
here. Specifically, if 𝜋

E
< I ≤ 𝜋 and public information

arrives before the follower obtains any success in experimenta-
tion, the follower is excluded from the market due to platform
encroachment, and the leader benefits further from this under
Assumption 1. Taking into account the follower’s experimen-
tation incentives, it introduces an additional channel through
which platform encroachment enlarges the value difference
between the leader and the follower.

To see this, we consider the case of I < 𝜋
E, so platform

entry does not exclude the follower from the market. The
main difference from the main analysis is in deriving the value
functions for the leader and the follower. If public informa-
tion arrives before the follower’s success, the sellers enter the
competition stage and earn the flow profit 𝜋̂. If the follower
succeeds before the arrival of public information, the value



Lam and Liu 11

for both the leader and the follower is given by the following
equation:

Π̂ = 1
r

r𝜋 + 𝜌𝜋̂

r + 𝜌
.

Moving backward, the value function for the follower before
its own success and the arrival of public information satisfies:

rVf = maxy −
y2

2
+ y(Π̂ − Vf ) + 𝜌(Π̂f − Vf ),

where Π̂f =
𝜋̂−I

r
. This yields:

y∗ = −(r + 𝜌) +
√

(r + 𝜌)2 + 2rΠ̂ + 2𝜌(Π̂ − Π̂f ),

and

Vf =
−(y∗)2∕2 + y∗Π̂ + 𝜌Π̂f

r + y∗ + 𝜌
.

Using envelop theorem, we have:

𝜕Vf

𝜕𝜋̂
=

y∗ 𝜌

r(r+𝜌)
+ 𝜌

r

r + y∗ + 𝜌
> 0.

The leader’s value satisfies:

rVl = 𝜋m + y∗(Π̂ − Vl) + 𝜌(Π̂l − Vl),

where Π̂l =
𝜋̂

r
. This gives us:

Vl =
𝜋m + y∗Π̂ + 𝜌Π̂l

r + y∗ + 𝜌
.

We have:

𝜕Vl

𝜕𝜋̂
=

y∗ 𝜌

r(r+𝜌)
+ 𝜌

r

r + y∗ + 𝜌
+

𝜕Vl

𝜕y

𝜕y∗

𝜕𝜋̂
.

Therefore, 𝜕(Vl − Vf )∕𝜕𝜋̂ < 0 because 𝜕Vl∕𝜕y < 0 (more
experimentation by the follower brings forward the com-
petition stage) and 𝜕y∗∕𝜕𝜋̂ > 0 (higher profit from the
competition stage motivates more experimentation by the fol-
lower). That is, by reducing the competitive profit 𝜋̂, platform
encroachment further enlarges the gap Vl − Vf . This captures
the additional experimentation enhancing impact of platform
encroachment: it stifles the continuing experimentation incen-
tives of the follower and further reduces the value from being
the follower.

5.3 Alternative Means to Boost Experimentation
The analysis so far assumes that upon entry, the platform
competes with independent sellers on prices only. In practice,
however, the platform may have other means to influence the
profits of different sellers. For example, the platform can bias
its product recommendations towards a particular seller. In
such cases, the platform may have alternative means to boost
experimentation by favoring the leader.

EXAMPLE 3. We continue with the demand system used
above:

qi =
wi

1 − 𝜎
[(a − pi) − 𝜎(a − p̄)], for i ∈ {1, 2,… , n}.

We keep the assumption that all sellers have the same quality,
but we allow them to have different product strengths. Product
strength can be interpreted as the market share of each seller
when they all charge the same price. This can be influenced by
the platform directing consumers to different sellers via prod-
uct rankings or recommendations. Specifically, we assume that
the leader has a strength of wl = 𝜙 ≥ 1∕n and each of the other
sellers has a strength of wf = (1 − 𝜙)∕(n − 1). When the plat-
form enters, it changes the product strengths of sellers already
in the market, modeled as follows:

wE
l = 𝜙(1 − 𝛽),

wE
f = (1 − 𝜙)(1 − 𝛾)

n − 1
,

wd = 𝛽𝜙 + 𝛾(1 − 𝜙),

where wd denotes the strength of the platform. This can be
interpreted as follows: platform entry does not expand the mar-
ket but results in a redistribution of market shares through
biased recommendations, for example. A higher 𝛽 means that
the platform captures a larger part of the leader’s market share,
while a higher 𝛾 means that it captures a larger part of the fol-
lowers’ market shares. We continue to assume zero production
costs and an ad valorem commission rate s. In this case, plat-
form encroachment would enhance product experimentation
when 𝛽 is small and 𝛾 is large, as shown in Figure 2.

The example demonstrates how platform entry could boost
experimentation via alternative means. The intuition is that
platform entry hurts the follower more than the leader, sim-
ilar to our main analysis where the follower is forced out
instead. This is more likely when the platform’s product com-
petes more closely with the follower’s rather than the leader’s.
This could also occur when the platform biases its product
recommendations more against the followers. As discussed
in Section 4, while the platform may always have incentives
to enter to benefit from direct sales, it can adopt additional
strategies to preserve innovation incentives.
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Figure 2. Comparison of equilibrium experimentation rates (𝜙 = 0.2, 𝜎 = 1∕2, r = 0.01, 𝜌 = 2, n = 10, s = 15%).

5.4 The Role of Commission Fees
To streamline the presentation, we have suppressed the explicit
dependence of sellers’ profits on the commission fee set by
the platform (except for Example 1). Our results are valid if
the leader and the follower face the same commission rate,
which applies well to the cases where, in practice, sellers from
the same category are charged the same commission rate. Our
model can also be easily adapted to accommodate scenarios
where sellers in different categories are charged differently.15

This would not change our main results but would only affect
the extent to which platform encroachment enhances experi-
mentation incentives.

Specifically, for a higher commission rate, the profit gap
between the leader and follower shrinks as a larger part is taken
by the platform, which weakens the experimentation incen-
tives. However, with a higher commission rate, the impact of
platform encroachment on the number of imitators is greater
and the platform also internalizes more of the sellers’ profits.
Hence, this could lead to more relaxed competition and benefit
sellers. To see this, we re-examine Example 2 in Section 5.1
with different levels of commission fees.

As shown in Figure 3, when the platform has a less pre-
mium product (𝛿 is low), the impact of platform entry on the
number of imitators is limited and a higher commission rate
leads to a more negative impact on experimentation incentives.
However, when the platform has a more premium product (𝛿

is higher), the impact on the number of imitators is more sig-
nificant and a higher commission rate can instead lead to a
more positive impact on experimentation incentives. This is
also consistent with our analysis in Section 4.2, where we
show that the platform may behave more aggressively when
encroaching into the market to limit imitation and enhance
experimentation.

5.5 Market Structure and Seller Composition
In this section, we extend the analysis to consider more
experimenters and provide further insights into how platform
encroachment could change the composition of sellers.

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 suc-
cessful experimenter by ΠN

l
and that of all followers by ΠN

f
in

the competition stage.
The main difference lies in the experimentation stage. Each

seller i = 1, 2,… , N solves the following problem:

rV N
0 = max

xi

−
x2

i

2
+ xi(V N

l − V N
0 ) +

∑
j≠i

xj(V N
f − V N

0 ),

where V N
l
= (𝜋m + 𝜌ΠN

l
)∕(r + 𝜌) and V N

f
= 𝜌ΠN

f
∕(r + 𝜌).
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Figure 3. Comparison of equilibrium experimentation rates with different commission rates (r = 0.01, 𝜌 = 2,Δ = 1, 𝜎 = 1∕2).

Following similar steps as Proposition 1, the equilibrium
experimentation rates are such that x∗i = x∗N for i = 1, 2,… , N ,
given by the following equation:

x∗N =
(N − 1)

(
V N

l
− V N

f

)
− r +

√((
N − 1

)(
V N

l
− V N

f

)
− r

)2 + 2r(1 + 2(N − 1))V N
l

1 + 2(N − 1)
.

Similar to our main analysis, when r is small, the experimen-
tation incentives are driven by the value difference V N

l
− V N

f
,

which is larger when the platform competes more closely with
the followers or when the platform’s entry drives out more imi-
tators. In such cases, when sellers are patient enough, platform
encroachment increases product experimentation.

We can further extend the analysis to study the incentives
to become an experimenter. Specifically, we assume that sell-
ers need to incur a setup cost to become active in the market,
either as an experimenter or as an imitator. To capture seller
heterogeneity, we rank all sellers according to this setup cost
and identify each seller by its rank. That is, for each seller
j ∈ [0,∞), its setup cost is c(j), which is increasing in j
with c(0) = 0 and c(∞) → ∞. In addition, if a seller
decides to carry out product experimentation, it needs to incur

another setup cost for experimentation, denoted by ce(j), which
is also increasing in j with ce(0) = 0 and ce(∞) → ∞.
All sellers have the same marginal cost of experimentation
as in the main model, if they decide to carry out product
experimentation.

If a seller decides to become an experimenter, it generates
a value of V N

0
when there are N experimenters. Alternatively,

if a seller acts as a pure imitator, it does not carry out product
experimentation. Instead, it enters the market and obtains the
same value as a follower upon learning. This option has an
expected value of:

V N
I =

Nx∗N
r + Nx∗N

V N
f .
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The incentive to become an experimenter then depends on the
difference V N

0
− V N

I . When r → 0, this approaches:

V N
l
− V N

f

1 + 2(N − 1)
,

which is larger whenever platform entry increases the value
gap between the leader and the follower.

Therefore, the market structure is endogenously deter-
mined by two thresholds: Ne and Ni, satisfying:

V Ne

0 − V Ne

I = ce(Ne) and V Ni

I = c(Ni).

When the setup cost for experimentation is sufficiently higher
than the setup cost for being active, the market features a
mixture of experimenters and imitators with Ne

< Ni: all sell-
ers (j ≤ Ni) with a setup cost below the value of being an
imitator will become active in the market, and those sellers
(0 ≤ j ≤ Ne) with the lowest setup costs for experimentation
will carry out product experimentation.

Our analysis implies that when the platform enters, it inten-
sifies competition and reduces V N

I , which means that fewer
sellers become active in the market. However, it also increases
the value difference V N

0
− V N

I , which means that there are
more experimenters. Thus, platform entry changes the com-
position of sellers by attracting more experimenters but fewer
imitators.

6 Implication for Regulatory Policies
Platform encroachment has raised concerns among policy-
makers about its potential negative impacts on independent
sellers and consumers. In the recent case against Amazon, the

European Commission investigated how Amazon used non-
public data from independent sellers to leverage its market
power in providing marketplace service and to favor its own
products or those of sellers using its fulfillment services.16 The
main concern was that this could distort competition in the
product market and marginalize independent sellers. The case
was eventually settled with commitments from Amazon to not
use non-public data for its retail business and to treat all sellers
equally.17

Much attention has been focused on distortion in the prod-
uct market caused by platform encroachment and the use of
private information, which is undoubtedly significant. How-
ever, there has been limited discussion on how platform
encroachment may impact incentives to experiment with new
products, which generates long-run growth for the platform
and ultimately benefits consumers. Our analysis is the first to
look into these impacts with explicit consideration of imita-
tion by both the platform and imitators. In light of our results,
we discuss the implications of two widely discussed regulatory
policies on the affected parties. We first derive the consumer
surplus without platform encroachment in a similar way as in
Section 4:

CS =
⎧⎪⎨⎪⎩

2x∗

r + 2x∗
1
r

CSm, if I > 𝜋,

2x∗

r + 2x∗
1
r

rCSm + 𝜌CSc

r + 𝜌
, if I ≤ 𝜋,

(5)

where CSm and CSc represent the (flow) consumer surplus
when the leader is the only active seller and when both the
leader and the follower are active.

The consumer surplus when the platform encroaches into
the market is:

CSE =
⎧⎪⎨⎪⎩

2x∗E

r + 2x∗E

1
r

r ⋅ CSm + (𝜇 + 𝜌)CSD

r + 𝜇 + 𝜌
, if I > 𝜋

E,

2x∗E

r + 2x∗E

(
1
r

r ⋅ CSm + 𝜌 ⋅ CSce

r + 𝜌
+

𝜇(CSD − CSm)
(r + 𝜌)(r + 𝜇 + 𝜌)

)
, if I ≤ 𝜋

E,
(6)

where CSD and CSce represent the (flow) consumer surplus
when the leader and the platform are active and when all sell-
ers are active. We expect CSm ≤ CSD ≤ CSc ≤ CSce as more
competition tends to drive prices down.

6.1 Limiting the Platform’s Informational Advantage
As seen from the European Commission case against Amazon,
a natural regulatory policy to consider is banning or limiting
the use of private information by the platform, that is, reducing
𝜇 to limit the platform’s informational advantage. When pri-
vate information is used solely to facilitate early entry by the

platform, banning its use affects only the learning stage. As
shown in Proposition 2, this has a positive impact on experi-
mentation incentives by preventing early entry by the platform
and allowing the leader to profit more from its investments, as
we have:

𝜕x∗E

𝜕𝜇
= 𝜕x∗E

𝜕V E
l

𝜕V E
l

𝜕𝜇
= 𝜕x∗E

𝜕V E
l

𝜋
D
l
− 𝜋m

(r + 𝜇 + 𝜌)2
< 0.

However, there is also a negative impact on consumers. This
is because early entry by the platform brings competition and
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Figure 4. The impact of limiting private information usage with high differentiation (𝜎 = 0, r = 0.01, 𝜌 = 2, s = 15%, I = 0.02):
(a) consumers; (b) sellers; (c) platform.

Figure 5. The impact of limiting private information usage with low differentiation (𝜎 = 0.5, r = 0.01, 𝜌 = 2, s = 15%, I = 0.02):
(a) consumers; (b) sellers; (c) platform.

lowers prices, which can benefit consumers. Specifically, from
equation (6), we have:

𝜕CSE

𝜕𝜇
= 2x∗E

r + 2x∗E

CSD − CSm

(r + 𝜇 + 𝜌)2
,

which is positive as CSD ≥ CSm.
To illustrate these effects, we reconsider Example 1 with

different parameter values. With highly differentiated prod-
ucts, as shown in Figure 4 for 𝜎 = 0, limiting the platform’s
informational advantage by lowering 𝜇 benefits both sellers
and consumers but harms the platform. This highlights the
positive impact of limiting the informational advantage on
experimentation incentives. However, when products are less
differentiated, as shown in Figure 5 for 𝜎 = 0.5, limiting
the platform’s information advantage still benefits sellers and
harms the platform, but it also harms consumers due to the
negative impact of delaying the platform’s entry on prices in
the product market.

However, if private information is also used to influence
competition among sellers, there are additional effects that
need to be evaluated. Most existing discussions emphasize
how the platform uses its private information to target the
most popular products. In our framework, this can be inter-
preted as a negative impact on the leader, for example, a higher
𝛽 and a lower 𝛾 in Example 3. This clearly has additional
negative impacts on experimentation incentives. However, the
platform can also use its private information to improve its
product offering, which allows it to more effectively deter
imitation and preserve experimentation incentives (see, e.g.,
Sections 4.2 and 5.1), and consumers also benefit from better
products. Therefore, a ban on the use of private information
may unintentionally facilitate imitation and discourage exper-
imentation. Evaluating the welfare implications of such a ban
requires a more thorough analysis on how the platform uses
its private information and how this may affect innovators
and imitators differently. A more fine-tuned regulation on the
scope of information that the platform can use might be a
preferable approach. A full-fledged analysis in this direction is
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Figure 6. The impact of banning platform encroachment with high differentiation (𝜎 = 0, r = 0.1, 𝜌 = 2,𝜇 = 2, s = 15%): (a) consumers;
(b) sellers; (c) platform.

Figure 7. The impact of banning platform encroachment with low differentiation (𝜎 = 0.5, r = 0.1, 𝜌 = 2,𝜇 = 2, s = 15%):
(a) consumers; (b) sellers; (c) platform.

beyond the scope of this article and will be pursued in future
research.

6.2 Ban on Platform Entry
A more radical regulatory proposal is to ban the platform from
entering the product market, or to implement an effective sep-
aration between the dual roles of hybrid platforms. While this
approach would certainly address regulators’ concerns about
platform encroachment on independent sellers, it is unclear
whether it would also lead to higher consumer welfare. For
example, platform entry brings more competition and offers
more choices, which can benefit consumers. As shown by Lee
and Musolff (2021), consumers do sometimes prefer the plat-
form’s products. Our analysis provides another reason why
completely banning platform entry may backfire.

As shown in Proposition 2, platform entry can enhance
experimentation for an intermediate range of imitation costs.
If products are sufficiently differentiated, the impact of plat-
form entry on the product market is small. Therefore, banning

platform entry increases consumer welfare if I > 𝜋 or I ≤ 𝜋
E,

but allowing platform entry improves consumer welfare for
𝜋

E
< I ≤ 𝜋. This is shown in Figure 6 for 𝜎 = 0 with Exam-

ple 1. The figure shows that platform encroachment generally
benefits the platform while harming sellers. For consumers,
platform encroachment is beneficial when imitation costs are
intermediate but is harmful when imitation costs are either
very low or very high.

For larger 𝜎, platform encroachment continues to benefit
the platform and harms sellers. The impact on consumers,
however, could be different as shown in Figure 7. In this case,
the impact of platform encroachment on the product mar-
ket is large. It benefits consumers when imitation costs are
either low or high but can harm them when imitation costs
are intermediate, due to softened competition in the product
market.

As emphasized in this article, if platform entry primarily
deters imitation, it can reduce wasteful duplication costs and
generate long-run benefits through innovation. However, these
benefits need to be balanced against the effects of platform
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entry on competition and prices in the product market. In sum-
mary, how the platform enters is more important than whether
the platform should be allowed to enter.

7 Concluding Remarks
We have considered a dynamic model of product experimen-
tation 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 miti-
gating the free-riding problem. Furthermore, this changes the
composition of sellers by bringing more experimenting sellers
but fewer imitators. Such a benefit is larger when informa-
tion about successful experimentation diffuses faster on the
platform, in which case the platform may optimally adjust
its product offering strategies to further curb free-riding and
promote product experimentation.

We conclude with 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 plat-
form, 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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Notes
1. See https://bit.ly/3I4jYmp. The world’s top Amazon Market-

place sellers 2021. Webretailer (accessed 1 September 2022). See
also the figure in E-companion EC.10.

2. See https://on.wsj.com/3Q74uli. Amazon scooped up data from
its own sellers to launch competing products. The Wall Street
Journal (accessed 1 September 2022).

3. See https://www.statista.com/statistics/274255/market-share-of-
the-leading-retailers-in-us-e-commerce/. Market share of lead-
ing retail e-commerce companies in the United States in 2023.
Statista (accessed 10 April 2024).

4. See https://www.statista.com/statistics/259782/third-party-seller-
share-of-amazon-platform/. Share of paid units sold by third-
party sellers on Amazon platform. Statista (accessed 10 April
2024).

5. See https://www.junglescout.com/resources/articles/amazon-
product-categories/. Top Amazon product categories in 2024.
Junglescout (accessed 10 April 2024).

6. For instance, Amazon regularly publishes category sales data,
which enables sellers to identify successful categories. In order
to identify the successful product within a category, sellers need
to analyze individual sales data, which is time-consuming. How-
ever, this may be facilitated by third party sales monitoring
applications.

7. This is for convenience of the notations. We can also assume a
one-off imitation cost I , which is equivalent to a flow cost of rI .

8. We derive the value functions in the proof for Lemma 1.
9. The equilibrium experimentation rate can be non-monotone in

the discount rate r. On the one hand, an increase in the dis-
count rate reduces the value from successful experimentation,
which weakens experimentation incentives. On the other hand, an
increase in the discount rate means that a seller is less patient and
therefore focuses more on the short-run profit, which is higher in
the monopolization stage. This could increase experimentation
incentives. However, we can show that if the competitive profit 𝜋

is not too small (i.e., 𝜋∕𝜋m > (4 −
√

13)∕3 ≈ 0.13), the former
effect dominates and the experimentation rate decreases with the
discount rate r for any imitation cost.

10. As mentioned above, we focus for the moment on the symmetri-
cal case, where the leader and the follower earn the same profit,
excluding the imitation cost.

11. This Assumption is not essential for our results but does stream-
line our analysis. We present an example and discuss how our
results hold without this assumption at the end of this section.

12. For example, with a slight abuse of notation, suppose the
two sellers have different experimentation costs, given by

c1(x1) = c1
x2

1

2
and c2(x2) = c2

x2
2

2
, with c1 < c2. Follow-

ing similar steps as in Proposition 2, the equilibrium experi-
mentation rates without encroachment satisfy: x1 = −(x2 +

r) +
√

(x2 + r)2 + 2(x2(Vl−Vf )+rVl)
c1

, and x2 = −(x1 + r) +√
(x1 + r)2 + 2(x1(Vl−Vf )+rVl)

c2
. The equilibrium is then the solu-

tion to a polynomial of degree four, which is much less tractable.
However, it can be easily seen that if c1 < c2, we have x1 > x2.
Furthermore, both x1 and x2 are increasing in Vl and Vl − Vf .
Therefore, the main property of the equilibrium carries over to
this case.

https://orcid.org/0000-0002-4614-0039
https://orcid.org/0000-0003-3816-4126
https://doi.org/10.1177/10591478241305291
https://bit.ly/3I4jYmp
https://on.wsj.com/3Q74uli
https://www.statista.com/statistics/274255/market-share-of-the-leading-retailers-in-us-e-commerce/
https://www.statista.com/statistics/259782/third-party-seller-share-of-amazon-platform/
https://www.junglescout.com/resources/articles/amazon-product-categories/
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13. Specifically, if 𝜋l < 𝜋f , we need 𝜋m >
𝜌

r
(𝜋f − 𝜋l) to maintain

positive investment incentives for any r, that is, 𝜌 approaches zero
as quickly as r approaches zero.

14. In Example 1, if the marginal costs are zero, we have
𝜏 = s∕(1 − s).

15. For example, Amazon charges a referral fee of 15.3% for most
of its product categories, but it can range from 5.1% to 45.9% for
some categories.

16. See, Antitrust: Commission sends Statement of Objections
to Amazon for the use of non-public independent seller data
and opens second investigation into its e-commerce busi-
ness practices; https://ec.europa.eu/commission/presscorner/
detail/en/ip_20_2077. European Commission (accessed 11 May
2024).

17. See, Antitrust: Commission accepts commitments by Amazon
barring it from using marketplace seller data, and ensuring equal
access to Buy Box and Prime; https://ec.europa.eu/commission/
presscorner/detail/en/ip_22_7777. European Commission
(accessed 11 May 2024).
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