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ABSTRACT

This paper explores the dynamic interplay between the platform owner's category encroachment and the manufacturer's quality
disclosure within a supply chain. This research uncovers a noteworthy insight: platform owner-led category encroachment nega-
tively influences the manufacturer's inclination to disclose information about product quality. Moreover, we observe a free-rider

effect on quality information disclosure by the platform, underscoring the idea that enhanced transparency in product quality

information primarily benefits the platform. Notably, our findings reveal specific scenarios that create opportunities for a mutu-

ally beneficial outcome, fostering a win-win situation between the manufacturer and the platform.

1 | Introduction

Online shopping has become increasingly popular among con-
sumers with the rapid development of the e-commerce platform
economy. With the COVID-19 pandemic accelerating digital
transformation across industries and the increasing penetration
of mobile internet, consumers now exhibit a stronger preference
for convenience, variety, and personalized services offered by
online retailing. The optimization of platform retailing has led
to a steady increase in the proportion of online retailing within
the broader landscape of social retailing. According to data from
China’s National Bureau of Statistics, the share of online retail
grew from 20.7% in 2019 to 27.6% in 2023.! This growth has
been accompanied by the emergence of category encroachment
phenomenon, where e-commerce platforms establish their own
brands for product selling, logistic protection, and warranty ser-
vices (Zhang et al. 2021). For instance, JD's own brand “Jingzao”
exemplifies this trend. The proliferation of category encroach-
ment is evident in the significant sales growth of JD's own brand,
which approached 3 billion dollars in 2020, representing a 200%
increase from the previous year.? Category encroachment by
the platform owner induces competition for sales between the

© 2025 John Wiley & Sons Ltd.

manufacturer and the platform, which leads to both competition
and co-operation between the manufacturer and the platform.

Product quality plays a crucial role in influencing consumers'
purchasing decisions and impacting firms' revenues, thereby
the manufacturer can counter the cannibalisation effect of the
platform owner's category encroachment by aligning its qual-
ity disclosure strategy (Cheng et al. 2020). For example, in
high-involvement categories such as consumer electronics and
cosmetics, where consumers are highly sensitive to product
quality and authenticity, credible disclosure of product quality
can become a key differentiator for manufacturers. To address
consumer uncertainty regarding product quality, manufactur-
ers employ various methods to disclose quality information,
including collaborating with third-party certification bodies
(e.g., ASTM International and Nielsen) and offering free sam-
ples (e.g., Estée Lauder, Lancome, and Dove). However, quality
information disclosure activities entail costs, prompting man-
ufacturers to evaluate whether the benefits of such disclosures
outweigh the associated expenses. In practice, it is noteworthy
that many manufacturers (e.g., HUAWEI, Apple, and P&G,
Nestle) adopt two distribution contracts when selling their
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products on e-commerce platforms. For instance, HUAWEI
operates its JD self-owned flagship store (Reselling) on JD.com
and its official flagship store (Agency Selling) on Tmall.com.
These dual-channel strategies reflect not only pricing or logis-
tics considerations, but also signal different levels of control
over branding, customer data, and quality disclosure behaviors.
Interestingly, manufacturers employ distinct quality disclosure
strategies under different distribution contracts (Wu et al. 2023).

Numerous studies have examined the relationship between cat-
egory encroachment and quality disclosure strategies (Huang
et al. 2020; Sun et al. 2023; Guan et al. 2019). However, few
works have investigated the impact of platform owners' category
encroachment on manufacturer quality disclosure on distribu-
tion contracts. This paper seeks to address this gap in the liter-
ature by exploring the interactions between platform category
encroachment and manufacturer quality disclosure under di-
verse distribution arrangements, including reselling and agency
selling. In the study most related to our work, (Wu et al. 2023)
emphasize the effect of upstream quality disclosure on down-
stream entry in a market where the platform owner are entering
retail market, sharing a common manufacturer with the incum-
bent retailer. Motivated by these above cases, this paper aims
to explore the strategic landscape of platform owners' category
encroachment in relation to manufacturers' quality disclosure
across diverse distribution contracts. The investigation seeks to
address the following key questions:

« What influence does the platform owner's category en-
croachment exert on the manufacturer's disclosure of qual-
ity information under different distribution contracts, and
how does it alter the transparency of quality information?

« How does category encroachment affect manufacturer and
platform revenues?

« Could the interaction between the platform owner's en-
croachment strategy and the manufacturer's disclosure
strategy lead to a win-win situation?

To address these questions, this paper formulates four gaming
scenarios: the RN model (Reselling-No Entry), the RE model
(Reselling-Entry), the AN model (Agency Selling-No Entry), and
the AE model (Agency Selling-Entry). By analyzing the interac-
tion between the platform owner's category encroachment and
the manufacturer's quality disclosure under two distribution
contracts, we compare the equilibrium solutions across the four
scenarios. Our analysis yields the following main conclusions:
(1) Category encroachment by the platform owner weakens in-
centives for the manufacturer to disclose quality information
in both distribution contracts. The manufacturer's incentive
to disclose quality information in the reselling is higher when
agency fees are high, whereas the manufacturer's incentive to
disclose quality information in the agency selling is higher when
agency fees are low. Platform category encroachment intensi-
fies competition between the platform's private label and the
manufacturer's product. In both reselling and agency models,
this reduces the manufacturer's expected return from quality
disclosure, as the platform may prioritize or promote its own
brand. However, the relative strength of the manufacturer's in-
centive to disclose is shaped by the fee structure: In reselling,
the platform bears demand risk and sets the retail price. The

manufacturer's relative gain from quality disclosure increases
since a higher wholesale price does not reduce its profit margin
proportionally. In contrast, in agency selling, the manufacturer
controls the price and pays a fee per transaction. When agency
fees are low, the marginal benefit of disclosure is higher, since
the manufacturer retains more surplus from quality-induced de-
mand. (2) The manufacturer does not always benefit from lower
disclosure costs. However, the platform owner benefits from the
free-rider effect of product quality information and consistently
prefers higher information transparency. Lower disclosure costs
increase the likelihood that both high- and low-quality man-
ufacturers will choose to disclose. However, the platform can
free-ride on the quality disclosure, using it to attract consum-
ers and improve transaction efficiency without directly bearing
the cost of signaling, which can harm the manufacturer. (3) In
certain cases, strategic choices by the platform owner and man-
ufacturer can lead to a win-win situation. When the platform
calibrates its private label strategy and pricing policies appropri-
ately, and the manufacturer responds with truthful disclosure,
both parties can benefit.

In this study, our contribution to theoretical and practical in-
sights is in three aspects. First, we theoretically explore the in-
teraction between platform owner category encroachment and
manufacturer quality disclosure under different distribution
contracts. Our theoretical findings enrich the current research
on e-commerce platform operations. Second, win-win situations
for both manufacturer and platform owner are found to main-
tain a healthy competitive relationship for the first time in com-
bination of different selling modes (reselling or agency selling)
and category encroachment decisions (encroach or not). Finally,
we introduce a hybrid selling model. It is worth noting that our
findings indicated that no one selling model is strictly superior
to the others.

This paper comprises seven main sections. Section 1 provides
an overview of the research background, delineates the research
questions, and highlights the main contributions of the study.
In Section 2, a comprehensive literature review is presented.
Section 3 elucidates the supply chain structure, including the
main parameters, functions, and decision sequence. The equi-
librium solutions in four scenarios, along with the mathemat-
ical analysis of each scenario, are systematically organized in
Section 4. Section 5 critically examines the impact of platform
owner category encroachment. Furthermore, Section 6 extends
the research scope by introducing a hybrid model. Finally,
Section 7 offers a concise summary of the main findings and
presents practical recommendations. Detailed proofs are pro-
vided in the appendices for reference.

2 | Literature Review

The literature related to this paper encompasses two primary
directions: category encroachment on platform and quality
disclosure.

The rapid development of the platform economy has led to an
abundance of categories on platforms, making category en-
croachment on platforms a common occurrence. Extensive
research has investigated various aspects of category
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encroachment on platforms. Some scholars have delved into
the motivations behind platform encroachment (Li et al. 2021;
Parker and Van Alstyne, 2018), while others have highlighted
its impact on market dynamics, including direct competition
with third-party sellers (Zhu and Liu, 2018; Li et al. 2021).
Some scholars focus on the platform owner's category en-
croachment strategy. Research such as (Li et al. 2023) estab-
lished a dynamic signaling game model in which the platform
owner observed the manufacturer's sales signals in the first
stage and made category encroachment on the manufacturer
with high sales potential (HM) in the second stage. An inter-
esting phenomenon was that this encroachment prompted the
HM to disguise itself as a manufacturer with low sales po-
tential (LM) to evade platform owner encroachment, thereby
aggravating information asymmetry. Moreover, studies like
(Wei and Xu, 2022) investigated the interaction and timing
of platform owners' category encroachment and manufactur-
ers' self-operating channel opening. They found that the self-
operating channel as an anti-entry approach to the platform
owners' category encroachment was effective in some scenar-
ios. Research by (Li et al. 2021) examined how the platform
owner's category encroachment impacted the manufacturer's
optimal selling mode choice and summarised the conditions
under which the two sales models were chosen. It is worth
noting that following the rise of live-streaming e-commerce,
the manufactuer's channel strategy has become more com-
plex. It not only needs to balance between traditional agency
and resale models, but also must decide between new busi-
ness models such as vertically integrating live-streaming
MCNs or collaborating with them. These decisions also pro-
foundly impact the manufacturer's dependence on and con-
trol over platform channels (Liu et al. 2025). Research by (Li
et al. 2024) explored how a national brand (NB) seller's new
product introduction strategy affected the co-opetition rela-
tionship between the two players considering the existence of
a platform owner's category encroachment. They showed that
new product introduction as a fight strategy may cause a win-
win situation for the NB seller and the platform. Notably, (Sun
et al. 2023) examined supplier selection and quality disclosure
decisions for category encroachment by the platform owner.
They noticed that the ratio of the cost per unit quality of the
inside supplier's product relative to that of the platform own-
er's category encroached product served a significant role. In
practice, category encroachment by the platform owner can
cannibalise the market share of the manufacturer selling the
product on the platform, affecting the manufacturer's quality
disclosure strategy. In particular, when the manufacturer sells
through hybrid channels such as live-streaming e-commerce,
its product quality disclosure strategy becomes more dynamic
and complex. This may involve multiple choices, including
honest disclosure, deceptive promotions, or collusion with
influencers, which directly impacts its competitive position
and long-term credibility when facing platform encroachment
(Zhao et al. 2025; Zhang et al. 2025). However, few studies
have examined the interaction between platform owner's cat-
egory encroachment and manufacturer's quality disclosure
strategy.

Numerous studies have investigated quality disclosure strat-
egies, with a focus on various aspects such as different sales
models (Wang et al. 2021; Pei and Li, 2023), information

access channels (Markopoulos and Hosanagar, 2018; Hong
et al. 2021), disclosure techniques (Zhang et al. 2024; Xu and
He, 2021; Shi et al. 2022), free-rider issues (Yuan et al. 2022;
Wang et al. 2021), and disclosure formats (Guo, 2009; Li
et al. 2021; Jiang et al. 2023). Many scholars have focused on
manufacturer's quality disclosure strategy on e-commerce
platforms. For instance, research by (Guan et al. 2019) in-
vestigated a manufacturer's voluntary disclosure strategy
when it can encroach on e-commerce platform's operations
by selling directly to final consumers. They found that the
establishment of a direct sales channel ultimately leads to a
higher level of information transparency in the supply chain.
Similarly, (Huang et al. 2020) delved the interplay between a
manufacturer's quality disclosure and channel encroachment.
They showed that there exists a U-shaped pattern between the
manufacturer's payoff and the disclosure cost. Recent research
further reveals that in the digital economy era, live-streaming
e-commerce—as a key direct-sales and interactive channel—
has profoundly reshaped quality disclosure strategies through
its unique information exchange model. For instance, manu-
facturers or live-streamers must decide disclosure levels and
pricing within agency or self-operated models, while disclo-
sure costs, revenue-sharing mechanisms, and platform inter-
vention all nonlinearly impact supply chain members' profits
and strategic choices (Ma and Shuai, 2024). Additionally, as
a crucial tool for disclosing quality and environmental in-
formation, eco-labels—whether industry- or government-
issued—interact with e-commerce platforms' sales models
(resale or agency) to jointly influence the manufacturer's dis-
closure incentives, product environmental credentials, and
ultimate profitability (Yao et al. 2025). Our paper came to the
unanimous conclusion. They also found the increase of the
encroachment cost always hurts the manufacturer. However,
these studies do not specifically address the interplay between
platform owner's category encroachment and manufacturer’s
quality disclosure under different distribution contracts.

While many studies have looked into “category encroachment”
and “quality disclosure strategies”, few have studied how plat-
form owners' category encroachment affects manufacturer
quality disclosure. This paper aims to fill this gap by exploring
how platform category encroachment impacts manufacturer
quality disclosure under different distribution contracts, like re-
selling and agency selling. We illustrate the detailed comparison
of this paper with the literature in Table 1. Unlike previous re-
search, our study looks at how platform category encroachment
affects manufacturer quality disclosure across different distri-
bution contracts. We also examine when the platform owner
might decide to encroach on categories at different quality levels
and discuss situations where both platform and manufacturer
benefit. Our findings offer theoretical insights for the platform
owner and practical guidance for businesses, highlighting how
distribution channels can influence manufacturer's quality dis-
closure when platform owner encroaches on categories.

3 | Model Formulation
This study constructs a supply chain consisting of a manufac-

turer (m), a platform (s), and consumers. The manufacturer
opens the selling channel on the platform, and there are two
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TABLE1 | Comparison of the present study with previous studies.

Category encroachment by

distribution contract

Quality Reselling or Reselling and
Authors disclosure Manufacturer Platform owner Agency selling Agency selling
(Sun et al. 2023)
(Li et al. 2021) v v v
(Huang et al. 2020)
(Guan et al. 2019)
(Cui, 2019) v v v v
(Li et al. 2024)
(Li et al. 2023) v v v
(Wei and Xu, 2022) v v v
(Liet al. 2021) v v
Our paper v v v v

types of distribution contracts between the platform and the
manufacturer, including reselling and agency selling. The man-
ufacturer is responsible for disclosing product quality informa-
tion. The platform owner can choose whether or not to make
category encroachment, and we assume that the quality level of
products provided by the manufacturer and the platform is the
same. All firms are risk neutral.

3.1 | Problem Setup

We consider four different models, namely RN (Reselling-No
entry), RE (Reselling-Entry), AN (Agency selling-No entry), and
AE (Agency selling-Entry) models. In the agency selling, We set
r as the commission fee that the manufacturer pay the platform
on its revenue. In practice, the commission fee is charged by the
platform, including JD.com and Amazon. Thus, we assume that
r is exogenous, which is widely applied in many platform re-
search(cf. Abhishek et al. 2015; Geng et al. 2018; Qin et al. 2021).
The important parameters and variables in the model are orga-
nized in Table 2.

Assume the following conditions: (1) The manufacturer's
quality disclosure strategy is shown as dg, dy =0 for no dis-
closure and di = 1 for active quality disclosures. (2) The paper
assumes a uniform distribution of the quality level m from
0to1 (m~UJ|0,1]) (cf. Wu et al. 2023). This distribution is
known to all parties, but only firms have exact knowledge of
m before selling to consumers. At purchase, consumers per-
ceive the quality as m. If quality information is disclosed,
consumers perceive the true quality (1 = m); otherwise, they
perceive an expected quality (1 = m). (3) When the platform
owner decides to encroach, the cost of category encroachment
is denoted as I, and the coefficient of substitution between two
products in the same category is denoted as b, where 0 < b < 1.
(4) For simplicity in calculations and analyses, the production
cost and product are set to zero (cf. Zhang, 2019). This assump-
tion does not affect the managerial insights. (5) To avoid the

TABLE 2 | Basic parameters and decision variables.

Notation Quantity

Basic parameters

c The quality disclosure cost

I The category encroachment cost
r The revenue sharing ratio

when the manufacturer
adopts an agency selling

b The coefficient of substitution of
two products in the same category
m The real product quality
m The expected quality
m The perceived quality
by the consumer

m The threshold quality

for the manufacturer to

disclosure product quality

dp The indicator of manufacturer’s

quality disclosure strategy
Decision variables
w The wholesale price

qm The quantity of the original product
(Reselling/agency selling)

gs The quantity of the
encroached product

uninteresting scenario where the manufacturer consistently
fails to disclose information, the cost of quality disclosure is
setasc < % (cf. Wu et al. 2023).
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Assume that the price of the original product under reselling/
agency selling is p,, and the price of the encroached product is
D, For RN and AN models, the consumer's utility function is
UQ,,) =mq,, — % — P4, and the associated inverse demand
function of the product is p,, = in —q,,. For RE and AE mod-
els, the consumer's utility function is U(g,,, q,) =m(q,, +4,) — %
X (g2, +2bq,,qs+9%) — P — Psds- The associated demand func-
tions are p,,(q,,, q;) = M — g, — bg, and p(g,,, q,) = A — g, — bq,,,,
respectively. Those inverse demand functions are widely used
in the literature; see, for example (Cao et al. 2019; Guan and
Chen, 2017).

3.2 | Timeline

Figure 1 illustrates the game sequence. In stage 1, the manu-
facturer decides on the distribution contract on the platform,
including reselling and agency selling. In stage 2, the platform
owner decides whether to make the category encroachment. In
stage 3, the manufacturer undertakes quality information dis-
closure. Stage 1, stage 2 and stage 3 belong to the firm's stra-
tegic decision. Depending on the entrant's different choice, the
following four subgames occur from stage 4 onward.

« In the reselling (R), if the platform owner does not engage
in category encroachment (N), the manufacturer decides
the wholesale price in stage 4, then the platform decides the
selling quantity of original products in stage 5.

+ In the reselling (R), if the platform owner engages in cat-
egory encroachment (E), the manufacturer decides the
wholesale price in stage 4, and the platform needs to decide

Decide whether
category encroachment

Platform & @12\ @

the selling quantity of original products and encroached
products simultaneously in stage 5.

« In the agency selling model (A), if the platform owner
does not engage in category encroachment (N), the man-
ufacturer decides the selling quantity of original products
in stage 5.

« In the agency selling model (A), if the platform owner en-
gages in category encroachment (E), the platform decides
the selling quantity of encroached products, and the man-
ufacturer decides the selling quantity of original products
simultaneously in stage 5.

4 | Model Analysis

In this section, we organize the equilibrium solutions under the
four models, study the manufacturer disclosure strategy and the
platform category encroachment strategy under the four mod-
els, and finally compare the threshold condition under different
models. We organize the equilibrium solutions of four models,
as shown in Table 3.

4.1 | RN Model

In the RN model, the manufacturer resells the product on the
platform without category encroachment. The manufacturer de-
cides whether to make quality disclosure. The manufacturer's
and platform's profit functions are

Ty = WGy, — dRC (1)

(Agency selling) Determine qs
(Reselling) Determine qs & qm

) rsla .-

Manufacturer
Choose reselling/ Disclosure quality| Determine w (Agency selling) Determine qm
agency selling) information
Strategy Stage Market Stage
FIGURE1 | The sequence of events.
TABLE 3 | Equilibrium solutions.
Model
Quantity RN RE AN AE
w i (- bym in _
2 2 2
q n n n (b—2)m
m 4 41+b) 4 —44202(1+7)
qs _ Q+bm — (—=442b(1+r)+b*(1 +r)in
4(1+b) —8+4b2(1+r)
T m a-bm? _ m (=2+4bym*(=141) _
" 5 ~deC 8(1+b) dp 5~ drC 8(—2+b2(1+1)) dge
. m* (5+3b)m? -1 m? m2(16(1 +r) — 16b(1 +r) + b*(14+r)? + 4b3(1 + 4r + 3r?) — 4b*(1 + 5r + 3r%)) —1
’ 16 16(1+b) 16 16( — 2+4b2(141))?
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7y = (M= gy — WGy, )

We can derive the optimal wholesale price and sales quantity by
backward induction as

W =2 ©)

RN m
T =7 )

The profit functions at equilibrium for both the manufacturer
and the platform are
2

RN _
T —?—dRC (5)

AN ®)

Note that if the manufacturer does not disclose the product
quality, then m = % The threshold quality for the RN model
can be obtained as follows: the manufacturer's revenue under
non-disclosure is 7, = L >» and the manufacturer's revenue

8
Az

under disclosure is x,, —c¢, at which point the threshold

quality is m 4\/> . The manufacturer withholds product qual-
ity 1nf0rmat10n when m < m and discloses it otherwise. The
proof is presented in the Appendlx A.1. Therefore, the manufac-
turer's and platform's ex-ante profits are

W
(g) 2
RN = R dm + (ﬂ—c)dm=i+2 Zei-c
m 32 8 24 9 3
0

HRN —
s 16 48 27
0 ﬁlg
27 dIEN
Corollary 1. In the RN model when ¢ € (0, 55), -2 <0;

d
whenc € (512 32> Hc >0 L <o (Appendix B)

From Corollary 1, it is clear that the platform's ex-ante benefit
decreases strictly in the disclosure cost, that is, the platform
is benefiting from higher-quality information transparency.
Because the platform does not need to bear the quality disclo-
sure cost, there is a free-rider effect on quality disclosure. The
manufacturer's ex-ante benefit firstly decreases in the disclo-
sure cost, and then increases in the disclosure cost. that is to
say, there is a U-shaped relationship between the manufactur-
er's ex-ante benefit and the disclosure cost. Similar to (Huang
et al. 2022). For the manufacturer, at lower levels of disclosure
costs (higher transparency of information), the disclosure cost
has a more significant impact on the manufacturer's earnings,
and the manufacturer's benefit and the disclosure cost are neg-
atively correlated. However, the higher disclosure cost does not
always harm the manufacturer's benefit. When the disclosure
cost is high (low transparency of information), the manufacturer
could hide quality information, resulting in higher perceived

quality by consumers, which can lead to more demand for the
original product.

4.2 | RE Model

In the RE model, the manufacturer resells the product on the
platform and the platform makes category encroachment. The
manufacturer decides whether to make quality disclosure. The
manufacturer's and platform's profit functions are

Ty = WGy, — dRC (9)

7y = (M —q,, —bg,—w)q, + (M—q;—bg,)g;—I. (10

We can derive the optimal wholesale price and sales quantity by
backward induction as

e _ (L=bym

3 1y
RE _ m
In = 40 +b) (12)
w2+ by
s~ a0 +b) a3

The manufacturer's and platform's equilibrium profit functions
are

(1 - by
= Sy e 4)

5+ 3b)ym?
re_ (4 30)m7 (15)
s 16(1 + b)
Similar to the idea shown in Section 4.1, the threshold quality

for the RE model can be obtained as follows: the manufacturer's
_ a-bm _ a-b@’
8(1+b) 32(1+b)’

ufacturer's revenue under disclosure is 7, (é (llf’;;

_ 4/6el+b)A-b)
3(1-b)
turer withholds product quality information when m < mR and
discloses it otherwise. The proof is presented in the Appendix A.2.

Therefore, the manufacturer's and platform's ex-ante profits are

revenue under non-disclosure is z,, the man-

— ¢, at which

point the threshold quality is m . The manufac-

g . 1

" 32(1+b) 8(1+b)
0 ﬁ'li
(16)
1-b 324/3(1+b)
=———+¢ -1+
24(1+b) e
i . l
we_ [ 5F300,) (s+3bym?
’ 64(1+b) 16(1+b)
0 wE
2\/7(5+3b)c\/ c—b%c (5+3b)(9 — 128\{1(1:1))1; o3 )
—I
3—1+br 23201+ b)
a7)
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Lemma 1. In the reselling model, the manufacturer dis-
closes quality when the platform owner does not encroach, if

m > r’h 4\/67’ . The manufacturer discloses quality when the plat-
form owner engages in encroachment, ifim > r?zE 2v6e o %I;.

Clearly, we have m mR > mR. (Appendix B)

Lemma 1 identifies the manufacturer's quality disclosure
strategy faced with the platform's category encroachment
strategy under the reselling model. We derive both threshold
quality including ﬁtg and r’hﬁ which are indifference points of
the manufacturer’ non-disclosure and disclosure. Compared
to the case that the platform does not have category encroach-
ment, the incentive for the manufacturer to disclose quality
information becomes lower when the platform makes cate-
gory encroachment, that is, r?zi > r?zg. This is because category
encroachment intensifies the market competition and harms
the manufacturer's revenue. To weaken the profit reduction,
the manufacturer's motivation to disclose product quality in-
formation decreases. In addition, the difference between the
two quality thresholds shows a positive correlation with the
substitution coefficient b and the disclosure cost c. Along with
the increase of the substitution coefficient and the disclosure
cost, the manufacturer's motivation to disclose is more deeply
affected by the platform encroachment.

Lemma 2. In the reselling model, the platform owner engages in

2+b (5+3b)V1-b?
24(1+b) 27\/_c2( (1-by

encroachment only if I <Tf =
(Appendix B)

Lemma 2 shows that the platform will make category encroach-
ment only if the benefit from the encroachment is greater than
the cost to be paid. Here, we obtain the threshold cost of the
platform category encroachment under the reselling model,
and the platform can adopt the category encroachment only
when the cost is lower than this threshold cost. We further
find a negative correlation between the threshold and the prod-
uct substitution coefficient b and the disclosure cost c, that is,
(j;b <0, aR < 0. When the substitutability coefficient increases,
the platform gains less through encroachment. According to
Lemma 1, with the higher disclosure cost, the manufacturer's
quality disclosure is negatively affected by the encroachment,
which also leads to the platform being more cautious in deciding
whether to encroach or not.

27(1=b) '\ I
Corollary 2. IntheRE model, whenc € (0, 20 +b)> - <0

> O — < 0. (Appendix B)

RE
whenc € ( 274-b) 3 ) s

512(1+b)° 32 ac
Similar to the RN model, the platform's ex-ante benefit bene-
fits from higher information transparency. The platform's ex-
ante benefit decreases in disclosed cost strictly, and there is a
free-rider situation for the platform as well. The relationship
between the manufacturer's ex-ante benefits and the disclosure
cost also shows a U-shaped relationship. Unlike the RN model,
the threshold cost affecting changes in the manufacturers’ ex-

ante benefit is different ( 52172((11112) ) In the RE model, the thresh-

old cost is related to the competition intensity generated by the
platform category encroachment.

4.3 | AN Model

In the AN model, the manufacturer sells the product under the
agency model on the platform and the platform does not cate-
gory encroachment. The manufacturer decides whether to make
quality disclosure. The manufacturer's and platform's profit
functions are

T 2(1_r)(m_qm)qm_dRc (18)
mg=r(M = )4 (19)

We can derive the optimal wholesale price and sales quantity by
backward induction as

AN _
q9, =5

> (20)

The manufacturer's and platform’s equilibrium profit functions
are

1-r)m?

s 7 —dgc (21)

512
rm
ﬂAN

oI @2

The threshold quality for the AN model can be obtained as

follows: the manufacturer's revenue under non-disclosure is

1-nm® _ Q-ni’ ' ;
Ty = % = % the manufacturer's revenue under dis-

closure is 7, % — ¢, at which point the threshold quality

16¢

is Ay = .
A 3(1-r)

The manufacturer withholds product quality

information when m < f)\’li and discloses it otherwise. The proof
is presented in the Appendix A.3. Therefore, the manufacturer's
and platform's ex-ante profits are

Ay 1
2
HAN / dm+/ ((l—r)mT—c>dm
0

AN

A
_1-r g, 32
12 9\/5\/c—cr

/\N2

(23)
r’hg Ny, 1
m 2
H?N=/udm+/mdm
16 4
0 ity (24)
(9+9( 2+r)r—16\/—0\/c—cr>
- 108( — 1+47)?

Corollary 3.

when re(%,l) and ce(O,M>, L < 0; when re( ,1)

512
27(1 — 3 dl_[ D
and ce (_(l r - )

D ) > 0; 2 < 0. (Appendix B)
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Under the AN model, there exists a clear negative correlation
between the platform's ex-ante benefit and the disclosure cost.
Increased transparency in quality information leads to higher
platform benefits, akin to the scenario in the RN model where the
platform benefits from the free-rider effect. The relationship be-
tween the manufacturer's ex-ante benefit and the disclosure cost
is affected by the commission ratio. When the commission ratio is
low, the relationship between the manufacturer's ex-ante benefit
and the disclosure cost is negative. When the commission ratio is
high, the relationship is U-shaped. That is, at lower commission
ratio, the manufacturer benefits more from higher quality infor-
mation transparency, whereas the low quality information trans-
parency may be more favorable to the manufacturer when the
manufacturer faces higher agency fees. Since the manufacturer is
more likely to choose to hide quality information to reduce costs
under higher commission ratios and higher disclosure costs.

4.4 | AE Model

In the AE model, the manufacturer sells the product under
agency model on the platform and the platform makes category
encroachment. The manufacturer decides whether to make

T = (=2+bPm*(=1+r) — (=2+by’m

2
(=1+n) ' _
" 2t T T) , the manufacturer's reve

32(=2+b2(1+71))

_ (=24bPR(=1471)

T 8(=2+b2(1+1)
4/6e@=b A+ A=)

the threshold quality is ﬁi === The manufac-

turer withholds product quality information when m < r’hi and
discloses it otherwise. The proofis presented in the Appendix A.4.
Therefore, the manufacturer's and platform’s ex-ante profits are

nue under disclosure is 7, — ¢, at which point

r'hﬁ 2( ~AE 2
- =/(—2+b) (mA> (r—1)dm
" 32(—2+b*(1+0)

1

2
+/ (z24bPmir=1) _ \
J 8(—2+4b*(1+n)

=L<9(—2+b)2(—1+r)
216 —24b*(147)
32\/8\/c(—1+r)(—2+b2(1+r))
+ 8¢c| —27+

(=2+b)(—1+r)

quality disclosure. The manufacturer's and platform's profit (D)
functions are
e /A(ﬁ’LA)Z(16(1+r)—16b(1+r)+b4(1+r)2+4b3(1+4r+3r2)—4b2(1+5r+3r2))d
= m
s J 16( = 2+b*(1+1))?
1
2 _ 4 2 3 _AR2
+/ m?>(16(1+r) — 16b(1+r)+b*(1+r)?> +4b°(1+4r+3r>) — 4b (1+5r+3r2))dm_I (32)
J lI6(—2+b*(1+1))?
my

=(—16(1+7)+b(16(1+7)+b(4 —b*(1+7)* — 4b(1+1)(1+3r)+4r(5+31)))
X (=9((2 = b)(1 = M)*)+32V6(c( = 1+ 1) = 24+ b*(1+1)))3 ) x C(b, 1)~ 1,

T = (1 - }")(ﬁl —dy— bqs)qm - dRC (25)
g = r(m_qm_bqs)qm +(m_qs_qu)qs_l (26)

We can derive the optimal wholesale price and sales quantity by
backward induction as

AE _ (b-2)m
Mmoo —44202(1+7) @n
AE _ (=4 +2b(Q+r)+b*A+r)m 28

s —8+4b2(1+r)

The manufacturer's and platform's equilibrium profit functions
are

AE_(—2+b)2ﬁ12(—1+r)_
Tn S a2+ biiir) K @9

LAE_ m2(16(1+7) — 16b(1 + 1)+ b*(1 + )2 +4b>(1 +4r+3r2) — 4b*(1 + 57+ 312)) B

where function C(b, r): =(432(=2+b*(1+M)*(2-b)(1 - 1))~ L

Lemma 3. In the agency selling model, the manufacturer dis-

closes quality information when the platform owner does not en-

croach, ifim > ﬁ’LZ =4/ 16¢_ the manufacturer discloses quality

3(1-r)"
information when the platform owner engages in encroachment,
l:ﬁ’i’l > ﬁ’lf\ — 44/6c(2—-b2(1+r)(1—r)

4 AN _ AE,
G-b) . Here, when 3 + 2r < oM, <y

otherwise, r’hi > r’hi. (Appendix B)

These two quality thresholds (;%I: and ﬁli) are threshold qualities
(indifference points) of the manufacturer's non-disclosure and
disclosure in the agency selling model. This is roughly the same
as under reselling, where the difference between the two quality
thresholds is related to the substitution coefficient b and the shar-
ing ratio r. However, the magnitude of two quality thresholds is
different under different conditions. When the agency fee is high
and the product's competitive intensity is low (3 +2r > %), the

I (30)

s 16( — 24+ b*(1+71))?

The threshold quality for the AE model can be obtained as
follows: the manufacturer's revenue under non-disclosure is

manufacturer has a stronger incentive to disclose quality infor-
mation when the platform makes encroachment. This is because
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the product's competitive intensity is low, and the manufacturer
can disclose the quality to attract more consumers and secure its
revenue. When the agency fee is low and the product competitive
intensity is high (3 + 2r < %), the manufacturer has a stronger in-
centive to disclose quality information when the platform do not
category encroachment. When the platform category encroach-
ment is underway, there is high product competition in the market,
there is quality information free-riding by the platform, and the
manufacturer's profit is threatened. Therefore, the manufacturer
has weaker incentives to disclose quality information when the
platform encroaches.

Lemma 4. The manufacturer’s quality disclosure strategy is
compared between the reselling and agency selling models. When
the platform owner does not encroach, if r > % then ﬁf: > ﬁg;

. AN AN .
otherwise, m, < m,. When the platform owner engages in en-
. 21+b-b?) A~E _ AE. . AE _ AE
croachment, if r > FwE oY then m, > m,; otherwise, m, < My,
(Appendix B)

Lemma 4 shows the manufacturer's quality disclosure strategy
under both reselling and agency selling models. We can obtain
that the threshold quality under reselling and agency selling is
related to the sharing ratio r. When the platform owner does
not encroach, the manufacturer has a stronger incentive to dis-
close under the reselling model when r > 2. This is because the
larger r is, the less the manufacturer receives the shared benefit,
which weakens its disclosure. When the platform owner makes
encroachment, the manufacturer is also more likely to disclose
quality in the reselling model when r > %. The thresh-
old here is related to the product substitution coefficient, and
the higher the product substitution coefficient, the smaller the
threshold is.

Lemma 5. In the agency selling model, the platform owner
r(9+9( —2+4r)r— 16\/50\/0 - cr)
108( - 1+1)?
+(=16(1+7r)+bA6(1+1) +b(4 — b* (A +1)? —abA+1r)A+3r)+4r
G+3NX(=9(2-b)(A-r))*)+32 \/E(c(— 1+1)(=2+b*(1+ r)))§ )

X C(b, r). (Appendix B)

engages in encroachment only if 1 < Ii=-

Lemma 5 demonstrates the threshold cost for the platform cat-
egory encroachment, which illustrates that the platform can
only be profitable if the encroachment cost is lower than this
threshold. Through observation and calculation, we also find
that there is a complex connection between the threshold cost
and the revenue sharing ratio, product substitution coefficient,
and disclosure cost under the agency sales model.

Corollary 4. In the AE model, when _q 4 *V=D(=2+b"0+1)
3b-2)(—1)

44/(r=1)(-2+b¥(r+1

an;E<0; when -1+ )50 and ce

dac 3(b-2)(r-1)

_ _ 2
<0’ 27(—4+b(4—b)+41‘(1—b)—bzr))’dl;li <o;when—1+ 4y (r=1)(-2+b*(r+1)) >0
c

512( = 2+b*(r+1)) 3(b-2)(r-1)

<0,

27(=4+b@-b)+4rad-b)-b>r) 3\ IIL° .
and c e ( 21 FCTD) % ) 2= > 0. (Appendix B)

Similartothe AN model, the trend of the manufacturer'sex-ante
revenue accompanied by disclosure cost includes two cases.

o} — 1=0.05b=03

A r=0.15,p=0.3
0.04} =0.05b=09 -
— 1=0.15p=09 -

FIGURE 2 | The relationship between ex-ante benefits and costs of
platform.

- D(—240(+ 1)

3b-2)r-1)
is satisfied, the manufacturer's ex-ante revenue is negatively
correlated with the disclosure cost, and the other is that when
‘W > 0 is satisfied, there is
a U-shape relationship between the manufacturer's ex-ante
revenue and the disclosure cost, and the manufacturer's reve-
nue change is more complicated. As for the platform, it is not
possible to get the relationship between the platform's ex-ante
benefit and disclosure cost through mathematical analysis,
here we adopt the arithmetic analysis, as shown in Figure 2.
We set four cases including low commission rate-low compet-
itive intensity (r =0.05,b =0.3), high commission rate-low
competitive intensity (r = 0.15,b = 0. 3), low commission rate-
high competitive intensity (r = 0.05,b = 0.9), and high com-
mission rate-high competitive intensity (r =0.15,b =0.9). It
can be seen from Figure 2 that the platform always benefits
from higher information transparency. There is a negative
correlation between the platform's ex-ante benefits and disclo-
sure costs.

One is that when the condition —1 + <0

the condition — 1 +

5 | The Impact of Category Encroachment

This article focuses on exploring changes that the platform'’s
category encroachment will bring to various stakeholders
in terms of decision-making and benefits when the manu-
facturer is responsible for quality information disclosure.
Therefore, it is necessary to compare the profits of the man-
ufacturer and the platform before and after platform en-
croachment. Platforms have an information advantage, so the
encroachment cost is low for most platforms. Therefore, this
section discusses the scenario that I <I*. Here, we explore
distinct response strategies adopted by both the platform and
the manufacturer across varying quality levels, analyze the
ex-post benefits associated with each strategy, and investigate
the influence of platform category encroachment through a
comprehensive arithmetic analysis.

(1) In the reselling model, the manufacturer's disclosure
strategy is structured as depicted in Figure 3, irrespective
of whether the platform owner engages in encroachment or
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not (assuming ¢ = %). When the level of quality information

is low (m < r?lg), the manufacturer will not disclose qual-
ity information whether or not the platform owner makes

3.0 .l
25| y 1
RN/RE-Disclosure

20

m 1.5F ‘ / 1
RN-Disclosure
10| e 3 RE-No Disclosure ]
| O
05F l
RN/RE-No Disclosure

0 O C 1 1 1 1 1 1 i
0.0 0.2 0.4 0.6 0.8 1.0

b

FIGURE 3 | Integration map of the manufacturer's disclosure
strategy.

No Entry-Entry

category encroachment, at which time the platform owner's
category encroachment will have no effect on the manufac-
turer (zRF = #RN), while the platform is the more inclined to
make encroachment (zX8 > zRN). When the level of quality

. . P . AN A~ E
information is intermediate (m, < m < i), the manufacturer

will disclose quality information when the platform does not
encroach and choose to hide the information when the plat-
form makes encroachment. The manufacturer is more bene-
fited when the platform does not encroach (zXF < zRN), while
the platform is more benefited when the platform makes en-
croachment (zRE > zRN). When the level of quality informa-

tion is at a high level (m > ;’1‘113), the manufacturer discloses

quality information whether or not the platform owner makes
category encroachment. The manufacturer benefits more
when the platform does not encroach than when it makes
encroachment (z8F < 7%N), while the platform benefits more
when it makes category encroachment (zX& > zRN). Figure 4
summarises the encroachment strategy preferences of the
manufacturer and the platform.

Theorem 1. In the reselling model,

o The manufacturer is indifferent to the platform owner’s en-
croachment only when the quality information is at a low
level, and in other cases, the manufacturer is the one who
benefits more from the platform owner's not encroaching.

o The platformis always the one who prefers the encroachment.

No Entry-Entry

No Entry/Entry-Entry(Win-Win)

FIGURE4 | Manufacturer-platform preferred entry mode.
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Therefore, when the cost of encroachment is below the threshold
cost of encroachment, platform encroachment can be a win-win
situation for both the manufacturer and the platform when the
quality of information is at a low level. (Appendix B)

(2) In the agency selling model, the relationship between
3+2r> 2 and 2 has an impact on the strategies of the man-
ufacturer and the platform at different quality levels. We or-
ganize the disclosure strategy choices of the manufacturer in

the case of 3 + 2r > Zand 3+2r< ﬁ, as shown in Figure 5a and

Figure 5b. In reality, the commission rate of most platforms is
around 10%, for example, the commission rate of most prod-
ucts on the Amazon platform is between 8% and 15%, and the
technical service fee and platform usage fee of products on
the JD platform are between 2% and 11%. Due to the many
factors involved in the agency selling model, the situation is
more complex. Therefore, in this part, we start the discussion

3.0/

AN/AE-Disclosure

AN-No Disclosure

(b) medium-quality level

with the case of r = 0.1, and the condition of 3 4+ 2r < g is sat-
isfied. When the level of quality information is low (m < ﬁ@ﬁ),
the manufacturer will not disclose the quality information
whether or not the platform owner makes category encroach-
ment. The platform category encroachment will not affect the
manufacturer's revenue (rAF = z4N). There exists an invest-
ment threshold I, at I, the platform is indifferent to the en-
croachment. The platform prefers encroachment if 0 <1 <1I;
(72 > 72N), and the platform prefers not encroachment oth-
erwise if I; <I <I;, the manufacturer-platform preferred
entry mode under a low-quality level as shown in Figure 6a.
When the quality information is at an intermediate level
(1’1\1]: <m< fr‘zi), the manufacturer will disclose the quality
information when the platform does not encroachment and
hide the quality information when the platform makes en-
croachment. The manufacturer benefits more from the situ-
ation where the platform does not encroach (nﬁE < z2N). The

!
1.4»‘ y
!
\ "
12 ‘ AN/AE-Disclosure i
1
1.07‘ |
1
0sl| . 1]
‘ / AN- Disclosure
;’ AE-No Disclosure
0.6 T
041 R
AN/AE-No Disclosure
0.2 |
0.0} T
0.0 K 02 ey ' 06 Tos 10
b
1 1
(b) CcC = 16° T = 5

Entry-No Entry

Entry-Entry(Win-Win) .

06 08 0 00 02 04 06 08 10
b

(c) high-quality level

m 15y AE-Disclosure ||
1.0F B
AN/AE-No Disclosure
0.5 B
0 O C 1 1 L L il
0.85 0.90 0.95 1.00
b
_ 1 ._ 9
(a) c= 15, 7 = 15
FIGURE 5 | Integration map of the manufacturer's disclosure strategy.
No Entry/Entry—No Entry(Win-Win)
oo No Entry-No Entry(Win-Win)
VNo Entry/Entry-Entry(Win-Win) - .
B | 1 . LNn Entry-Entry ()
(a) low-quality level
FIGUREG6 |

Manufacturer-platform preferred entry mode under different quality levels.
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platform's preference for the encroachment has a complex re-
lationship with the encroachment cost, the product’'s compet-
itive intensity, and other parameters, and it is not possible to
summarize the regular preference. We use the arithmetic ex-
ample analysis to explore the platform encroachment strategy
in a particular environment, the manufacturer-platform pre-
ferred entry mode under a medium-quality level as shown in
Figure 6b. When the product quality information is at a high
level (m > ﬁzi), the manufacturer will disclose product quality
information both when the platform does not encroach and
when it makes encroachment, in which case the manufacturer
gains more in the case of platform encroachment (z4F > z4N),
and the platform's preference is also impossible to judge, and
it is necessary to take into account a variety of factors such as
encroachment cost, product competition intensity and infor-
mation disclosure cost. Similar to the case of medium-product
quality information, we also use arithmetic analysis in a par-
ticular context, the manufacturer-platform preferred entry
mode under a high-quality level as shown in Figure 6c.

Theorem 2. In the agency selling model,
« In most cases, only when the level of quality information is
low or high, the manufacturer’s revenue is not compromised

by the platform owner's encroachment.

« The platform can't always benefit from encroachment strate-
gies either.

Moreover, along with rising product quality, the area in which
the manufacturer and the platform can reach a win-win situa-
tion will decrease gradually. (Appendix B)

6 | Extension

In the previous study, we have discussed the interaction be-
tween the manufacturer’s quality disclosure strategy and the
platform’s category encroachment strategy in both reselling
and agency selling models. After investigating the sales models
of JD.com and Tmall.com, we have sorted out the sales mod-
els of some brands on the two e-commerce platforms from the
two categories including smart devices and cosmetics, as shown
in Table 4. According to Table 4, we find that there are cases
where the reselling model and the agency selling model co-
occur on the same platform. Therefore, we extend the model to

TABLE 4 | Selling models of partial categories.

a hybrid model (S), where the manufacturer sells products on
the platform through both the reselling model and the agency
selling model.

To facilitate the observation of the impact of platform cate-
gory encroachment, this paper does not consider competition
in the reselling and agency selling channels. Assume that
product sales in the reselling channel are g,,; and product
sales in the agency selling channel are g,,. When the plat-
form does not category encroachment, there exists a prod-
uct in the market, in which case the manufacturer's profit is
Ty =Wqpy + (1 —7)(0 — q5)q, — dge, the platform's profit
is zy=(0M—qu —W)qp + 7N —q,,)9,,,» When the plat-
form makes category encroachment, there are two products
in the market. In this case, the manufacturer's profit function
is =, =wq,,; + A -r)/H—q,, —bq,)q,, —dgc, the platform's
profit function is 7, = (i — q,,; — bqy — W)q,,, + 1t — G,y — D) o
+ (M — q, — b(q 1 +9,m2))q, — I. The equilibrium solution is orga-
nized in Table 5, and the proof is presented in the Appendix A.5
and A.6.

Lemma 6. In the hybrid selling model, the manufacturer
discloses quality information when the platform owner does

32¢c
9—6r’

. N .
not encroach, if m > ﬁs = The manufacturer discloses

quality information when the platform owner engages in encroach-
~ 2 — b4 2
ment, if msz _ 44/2¢(16 + 8b2(3+ 1) — b*(3+ 87 +12))
V/3(@8+32b(— 2+ 1) — 32r — 16b3 + 16b2(1 + 1) + b*(1+1)?)
(Appendix B)

According to Lemma 6, we can obtain the threshold quality be-
fore and after platform encroachment, and we compare the mag-
nitude of the two threshold qualities. The results are depicted
in Figure 7. We can find that in most situations the threshold
disclosed quality is lower when the platform does not encroach,
which suggests that the manufacturer has a stronger incentive to
disclose quality information at the time. Without the free-rider
effect of platform category encroachment, the manufacturer is
more willing to disclose product quality.

Based on the study in Section 5, this section continues the discus-
sion with r = 0.1, when r’h? > r’h? is satisfied. In the hybrid model,
the integration of the manufacturer's disclosure strategy when fac-
ing platform encroachment is shown in Figure 8. By comparing the
revenue of the manufacturer and the platform before and after the

Category Company JD.com Tmall.com
XIAOMI Reselling/agency selling Agency selling
HUAWEI Reselling Agency selling
Smart device DELL Reselling/agency selling Agency selling
APPLE Reselling Agency selling
HP Reselling/agency selling Agency selling
ESTA'E LAUDER Reselling Reselling/agency selling
Skincare CHANDO Reselling/agency selling Reselling/agency selling
CLINIQUE Reselling Reselling/agency selling
12 Managerial and Decision Economics, 2025
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(3 - 2r)

— I + (80 + 64r — 32b(3 + 2r) — 16b%(8 + 14r + 3r2) + 16b3(10 + 157 4 3r2) + 2b*(19 + 82r + 55r% + 6r3) — 6b°(11 + 32r + 19r% + 2r3)

(1 +4r)

16

+ bO(15— 4r — 4872 — 1413 — r*) + b7(3 + 207 + 5412 + 14r3 + r*) — 0.0625b%(15 + 64r + 50r2 — r*)) x D*(b, r) X i

encroachment, we can get: (1) When product quality is at a lower
level, the manufacturer's revenue is unchanged before and after
platform encroachment (z3F = #5N). The platform has different
preferences for encroachment strategies for different substitution
coefficients and encroachment costs, and Figure 9a illustrates the
manufacturer-platform preference for the encroachment model at
a low-product quality level. (2) When the product quality is at an
intermediate level, both the manufacturer and the platform are
more profitable when the platform does not encroach. Therefore,
the manufacturer and the platform can reach a win-win situation
when the platform does not encroach. Figure 9b illustrates the

0.6

wom

0.0 ).2 0.4 0.6 08
b
FIGURE 7 | Comparison of manufacturer's threshold disclosure
quality before and after platform encroachment in the hybrid model.
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FIGURE 8 | Integration of manufacturer disclosure strategies.
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(a) low-quality level
FIGURE9 |

manufacturer-platform preference for the encroachment model at
a mediate-quality level. (3) When product quality is at a high level,
the manufacturer's payoff is higher when there is no encroach-
ment, while the platform's payoff is the same as in the case of (1),
and Figure 9c illustrates the manufacturer-platform preference for
the encroachment model at a high-quality level.

Theorem 3. In the hybrid selling model,
« The manufacturer's revenue is not damaged by the platform’s
encroachment only if the product quality is at a low level.

« Category encroachment is not always beneficial to the plat-
form. Platform revenue is affected by many factors such as
the substitutability of the encroaching product and the en-
croachment investment.

It is worth noting that the conditions under which the manu-
facturer and the platform can reach a win-win situation are be-
coming more and more stringent as the level of product quality
increases. (AppendixB)

7 | Conclusions and Managerial Insights

The ubiquitous phenomenon of category encroachment by e-
commerce platform owners serves as a focal point for this paper.
This paper discusses the impact of platform category encroach-
ment on the manufacturer's and platform’s decision-making in
the reselling and agency selling models. In the extended section,
we explore the strategic interactions between the manufacturer
and the platform in the hybrid selling model.

1. In the reselling model, platform category encroachment
diminishes manufacturers' motivation to disclose quality
information, correlating positively with substitution coef-
ficient and disclosure costs. In the agency selling model,
disclosure motivation is intricately tied to the commission
rate. In the hybrid selling model, manufacturer's incen-
tive for quality disclosure is stronger when the platform
refrains from encroachment.

2. Platform encroachment leads to platform free-riding, where
increased information transparency consistently bene-
fits the platform, while the impact on the manufacturer's

04
b

(b) medium-quality level

No Entry-No Entry(Win-Win)

05 06 07 01 02 03 04 05 06 07

(c) high-quality level

Manufacturer-platform encroachment model preferences under different quality levels.

revenue remains uncertain. In the reselling model, the
relationship between the manufacturer's revenue and dis-
closure costs follows a U-shaped pattern. In the agency
model, the commission rate becomes a significant factor,
with low rates favoring higher information transparency
for the manufacturer, and high rates exhibiting a U-shaped
relationship between manufacturer benefit and disclosure
costs.

3. In the reselling model, a win-win situation between the
manufacturer and the platform, post-category encroach-
ment, occurs only when the product quality is low. In the
agency-selling model, the manufacturer is not adversely
affected by platform encroachment when the quality is ei-
ther low or high. However, as product quality improves, the
scope for a win-win situation gradually diminishes. Within
the hybrid selling model, manufacturers can accommo-
date low-quality category encroachment by the platform.
Nevertheless, as product quality increases, the potential
area for a win-win situation between manufacturers and
platforms gradually contracts.

This study yields several managerial insights for both platform
operators and upstream manufacturers in the context of cate-
gory encroachment and quality information disclosure.

First, platforms should recognize that medium-quality product
categories are often not ideal targets for category encroachment.
These categories are typically characterized by ambiguous con-
sumer preferences and moderate quality sensitivity, making it
harder for platform-owned brands to establish a compelling
value proposition. Instead, low-quality categories (e.g., daily-use
consumables) allow platforms to leverage cost-efficiency, ca-
tering to price-sensitive consumers who prioritize affordability
over brand or perceived quality. High-quality categories, on the
other hand, may also be viable under agency selling, particularly
when platforms aim to build premium private-label brands to
strengthen their reputation and brand equity.

Second, platform encroachment can lead to asymmetric dis-
closure incentives. In many cases, manufacturers face reduced
incentives to disclose product quality when the platform itself
participates in the same category and benefits from free-riding
on the disclosed information. However, when the platform
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refrains from entering the product category, the disclosure in-
centive for manufacturers is restored, allowing them to better
differentiate their offerings and communicate product value to
consumers.

Third, manufacturers must carefully strategize their disclosure
decisions by considering factors such as: platform entry strategy
(whether or not the platform introduces private-label competi-
tion), contractual form (reselling vs. agency selling), agency fee
levels and disclosure costs. Understanding these dimensions al-
lows manufacturers to better anticipate the platform's behavior
and tailor their disclosure policies to preserve competitiveness.

Overall, the interplay between platform category strategies and
manufacturer information policies suggests that coordination
mechanisms, such as disclosure cost-sharing or quality verifica-
tion schemes, may help mitigate the distortions caused by plat-
form entry and preserve ecosystem efficiency.

This paper examines the issue of real disclosure of product qual-
ity information by the manufacturer. However, in reality, man-
ufacturers might engage in fake quality disclosure practices,
posing challenges to platform quality control management.
Therefore, future research could explore the impact of platform
owners' category encroachment when manufacturers involve
fake quality disclosure and strategies for combating fake quality
disclosure to achieve effective product quality management on
platforms.
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Lhttps://www.stats.gov.cn/english/Statisticaldata/yearbook/.
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self-operated-business-of-jd/.
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Appendix A
Basic Quantities of Different Models
A.1 | RN Model

In the RN model, the manufacturer's profit function is given by z,, = wg,, — dgc, and the platform's profit function is given by =, = (1 — q,,, — w)q,,,. The
optimal quantity g,, depend on the given wholesale price w, which can be expressed as g,,(w) = % Then, the manufacturer determines the wholesale
price to maximize its profits. By plugging q,,(w) into z,,, we have optimal wholesale price w = % By substituting w into g,,,(w) and both firm's profit
L :'7'?2—dRc,alnc1nS:'7'—2

functions, we obtaing,, = 5, 7, o

A2 2
By solving equation % = m? — c directly, we obtain ﬁlg = %&. Accordingly, the manufacturer withholds the quality information if m < r’hg and

disclose it otherwise.

A.2 | RE Model
In the RE model, we have
Ty =W(q, — AR€

7g=(M—q,, — bqs —w)q,, + (M —q;— bg,,)q; — L.

PR s _ (1-bm . m _ @+bm _ -bm* _ _ (5+3bm? : :
Similar to the RN model, we obtain w=*>=—=, q, = s &= daxe Fm T saan dge, and 7z, = ) I. By solving equation
A-bi’ _ (-bi _ ¢ directly, we obtain mE = /204D Accordingly, the manufacturer withholds the quality information if m < #E and disclose it
321+b)  8(1+b) ’ R 3(1-b) ’ R

otherwise.

A3 | AN Model

In the AN model, we have

77:m=(1 - r)(ﬁ’t— qm)qm _dRC
Tg= r(rh - qm)qm

_ a-nm? Q- _ A-ni’
- 4 6

—dge, and 7, = 'Tﬁ'z.By solving equation n

Similar to the RN model, we obtain q,, = % T —c directly, we obtain

AN 16¢
m, = .
A 3(1-r)

Accordingly, the manufacturer withholds the quality information if m < ﬁz and disclose it otherwise.

A.4 | AE Model
In the AE model, we have
Ty = (1 - r)(ﬁ’l, —qy— bqs)qm - dRc
TTy= r(fn Gy — bqv)qm +(ﬁ'l —qs— qu)qv -1

Similar to the RN model, we obtain

. (b-2m
" 4426147
_(—4+2b(1+1+b* A +r)m
o —8+4b*(1+7)
(=2+bPm*(—1+71)
m= _dR

8(—=2+b*(1+1))
o M*(16(1+7) = 16b(1+1)+b (141 +4b°(1+4r+3r7) —4b*(1+5r+31))

2 I
16( — 24 b*(1+1))?

: o (C24bPRI(=14r) _ (=24bPAN(=141) s o ~E _ 4y/6c2-b2(1+r)(1-1) ; ;
By solving equation T BRaT) = Ke2iraim —C directly, we obtain in, = —————"— i) Accordingly, the manufacturer withholds the

quality information if m < fhi and disclose it otherwise.
A.5 | SN Model
In the SN model, we have

Ty =Wqpyy + (1= 1) = @)y — diC

g= (ﬂ‘l Q1 — W)qml + r(ﬁl - sz)sz
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~ ~ ~ ~ ~ ~2 ~2
Similar to the RN model, we obtain w= 2, gy = 7, Gy = 5 Ty = @ —dgc, and 7, = w. By solving equation W = @ -c
directly, we obtain rﬁ? = giz; . Accordingly, the manufacturer withholds the quality information if m < ﬁf; and disclose it otherwise.

A.6 | SE Model
In the SE model, we have
Ty = WGy + (1 = 1) — g,y — bg)q,, — dge
7= (M = Q1 = b5 = W)y + 1 = @y = bG)q,
+( = g5 = b(gym +qma))qs = 1

Similar to the RN model, we obtain

where function D(b, r) = (16 —8b*(3+r)+b*(3+8r+r%)) !

By solving equation

= (8 —8b—4b*(3—r)+12b> - 0.5b*(1+10r+r*)) x D(b, ) X i

(4—4b+2b°(1 —P)+2b’r—0.25b*(1+ 1)) x D(b, ) X
(8—4b—2b*(441r)+0.5b*(1+1)+b*(3+1)) x D(b, r) x i

= (8- 4b(2+1)—2b*(3+ 1) +b*(2+7r+r*)) x D(b, r) x iin

Ty = — dpe+(6—4r—4b(2 — )+ 2b*(1 +7) — 2b°r+0.125b* (1 4+ 1)) x D(b, r) x iir?

7y= —I+(80464r — 32b(3+2r) — 16b*(8 + 147+ 31*) + 16b*(10+ 15r 4+ 31%)
+2b*(19+82r+ 5577 +61°) — 6b°(11 4 32r + 1977 +2°) + b°(15 — 4r — 481% — 141° — 1)
+b7(3+20r+ 5477 + 14 +1*) — 0. 0625b% (15 + 64r+ 50r* — *)) x D3(b, r) X i1’

w
Am
A

4y

r?tz(48+32b(— 247) = 32r —16b°r +16b*(1+r)+b*(1+r)?)
32(16 — 8b2(3+r)+b*(3+8r+r2)) -
rﬁz(48+32b( —2+471)—32r — 1663 +16b%(1+ 1)+ b*(1+7)?)
8(16 —8b2(3+r)+b*(3+8r+12))

—-C

. E 44/2c(16 +8b2(3+1) = b*(3+8r +12))
We obtain i, = v ( )

S \/3(48 +32b(—2+71)—32r —16b3r + 16b2(1 +r) + b*(1+r)?)
it otherwise.

Accordingly, the manufacturer withholds the quality information ifm < fﬁ}; and disclose

Appendix B

Proofs of Lemmas, Corollaries, and Theorems

Proof of Corollary 1. In the RN model, the ex-ante benefit of the manufacturer is

We can get:

£ = dIN _ —9+16v/6¢
1 dc 9

Let f,(c) = 0, we can get: c¢* = % Forc € [0,c*), f;(c) <0, and for c € (c*, 5], file)>o.

The ex-ante benefit of the platform is

iy (th)z 1 )
1 3
= [ 2R gmy [ Pam= —(9-32V/6c2
§ / 64 16 432( \/— )
0 ~N
g
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We can get:
a1 [z
=—-=14/—=—<0
dc 3V 3
Proof of Lemma 1. The threshold quality under RN and RE models are mg V8 and ﬁzﬁ = %& X %.

Thus we have:

A~ N 44/6¢
i =iy = =5 ><< 1+2—b—1>>0

1-b

Proof of Lemma 2. In RN and RE models, the platform's ex-ante revenue are

MN=—(9-32
432( Voed)

AE
my ~ 1
_— /(5+3b)(mR)2 s (5+3b)m?

-1
64(1+b) 16(1+b) "

E

z\/' (543b)c(Ve—cb?)  (5+3b)(9 — 128Vee—c)}

(I-by

+ -1
3(—1+b)? 432(1+b)
We can get:
5+ 3b)y/c(1-b?)
r=-"L(o+ —+16\/—C\/— G+ 30vel -b9
216 1+ b- 1)
And only when I < I7, the platform will make category encroachment.
Proof of Corollary 2. In the RE model, the ex-ante benefit of the manufacturer is
~E
Fa-bGEE fra-bm
- 1-b)m
HREz/ —Rdm+/ Q —c)dm
m 32(1+b) 8(1+b)
0 wE
R
2
1—b 32 5(1 +b)c
2aa+0) T~ 1+
9Vc—b%c
We can get:
JIRE 16\/_,/21: 1-b?)
fle)= =2 =
o R
Therefore, the root of f,(c) is given by ¢* = 52172((11112). Forc € [0,c*), f,(c) < 0; whenc € (c*, 3—32] , f,(e)>0.
The ex-ante benefit of the platform is
I LBy, 1
RE:/ (5+3b)(imy) dma (5+3b)m? _
$ 64(1+b) 16(1+b)
i
3
128v/6(c—b’c) 2
543D)| 9— ——————
2\/§(S+3b)c\/c——bzc ( )< a-o’
= 2 + -1
3(—1+b) 432(1+b)
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We can get:

JTIRE \/§(5+3b),/(1—b2)

c
- <0
dc 3(-1+b)

Proof of Corollary 3. Inthe AN model, the ex-ante benefit of the manufacturer is

mly Ny 1
H‘anz/(l—r)%dm+/ <(1—r)m72—c>dm
0

=1—r+c 32¢

14—
12 93 or

Here, we can get:

orAN ) 164/c(1-r)

©=2m =g vldTD
HO= 75 V3G -3r)
I 8(1—-r)

= 0
0 G anaan

Clearly, f;(c) is a monotonically increasing function in ¢ with f;(0) = —1 and )”3(%) = % Vli(l_r) Therefore, when ]”3(%) <0, f5(c) < 0 for all

ce|o, 3—32]. When f3(3—32) > 0, the root of f3(c)is given by ¢* = % In this case, f;(c) < 0forc € (0,c*) and f5(c) > O forc € (c¢*, %).

The ex-ante benefit of the platform is

AN
Hs

1
m, ) 2
16 4

O\>§>z

)
r<9+9( —-24rr-— 16\/§cx/c—cr>

108( — 1+7)?

We can get:

orrAN 2ryfc—cr

= - <0.
ac 3v/3(= 147>
. ~ A VoG- +r)1=1
Proof of Lemma 3. The threshold quality under AN and AE models are m§ = 16 gnd it = o=
3(1-r) A 32-b)1-7r)
We can get:
~E AN
my—my

4(—2 c—cr+b\/c—cr+\/5\/0(—1+r)(—2+b2(1+r))>

V3(=24b)(—1+7)

Clear, when 3 + 2r < %, r’ﬁi < fhi; when 3 + 2r

v
RS
R

Proof of Lemma 4. The threshold quality under RN, AN, RE, and AE models are Fﬁgz 4\?, ﬁzi: ,/%, ﬁqi: ,/332((1“:)), and
PE = 46— PAr N1 o N

A 32-b)A-71)
We can get:
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4(\/5\/5(—1+r)+\/c—_cr>

AN—’?LNZ

4R V3(=147)

b \/E Ve_be \/c(—1+r)(—2+b2(1+r))
—mf=44/%

4 TR 3 —1+b (=24+b)(-1+n

N N . N N E 2
when the platform does not encroach, i, > i, when r > % otherwise, /1, < fiy; when the platform encroaches, 71, > i When r> i(::z +bb3,

. ~E _ AE
otherwise, m, < .

Proof of Lemma 5. Inthe AN model, the platform's ex-ante revenue is

r(ﬁ’lz)z 1 rm?
dm+ [ —dm
16 4
AN
‘A

r<9+9( 24 1r—16v/3cr /e = cr)

108(—1+7)?

HAN —

0\5)2

In the AE model, the platform's ex-ante revenue is

AE_7A(mA)2(16(1+r) 6b(141) + B (L4 1P +46'(1 +4r+37) =401 +5r4+3)
- 16( = 2+ b* (1 +7))?
1

N / m2(16(1+r) — 16b(1 + 1)+ b*(1 4+ 1?2 +4b>(1 +4r+3r%) — 4b*(1+ 51+ 3r2)) g
_ 16(—2+b*(1+1))?
rﬁz
=(—=16(1+7)+b(16(1+ 1) +b(4 — b* (1 +r)? — 4b(1 +r)(1 +3r) +41(5+37)))
X(=9((2-b)(1 - r))3)+32\/g(c( —14+9(-2+b*(1 +r)))%) xC(b,r)—1,
where function C(b, r) = (432( =2+ b>(1+r))*((2-b)(1 —r))*)~L
We can get:
r<9+9( 24 7)r—164/3c\/c= cr)
Iri=-
4 108(— 1+r)?
+(=16(1+7)+b(16(1 +7)+b(4 — b*(1+7)? — 4b(1+1)(1+37r) +41(5+3r)))
x(=9(Q2-b)1 -1+ 32\/g(c( —1+r)(-2+b*(+ r)))%) x C(b,r)
And only when I < I, the platform will make category encroachment.
Where function C(b, r) = (432( = 2+b*(1+r))*(2-b)(1 —r))*) "L
Proof of Corollary 4. Inthe AE model, the ex-ante benefit to the manufacturer is
my 2 1
I (73) / (=240Pmr=1)
" J 32(- 2+b2(1+r) J, 2+b2(1+r))
e 2ebiren | 32\/8\/c(— 14+9)( = 2+b%(1+7))
2160 —24b°(1+7) (=2+4b)(—1+7r)
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Hence, we can get:

AE 16 c(-1+7r)(-2+b2Q + r))
mE_ ViV

ey = 3(—2+4b)(—1+7)

Clearly, f,(c)isa monotonically increasing function in c with f,(0) = —1and f4( )= % 1. Therefore, when f4(312) <0, fy(c) < Oforall

3 3 S 27(=4+b(4 —b) +4r(1 = b) — b 3
€ [o, E]' Whenf4(§) > 0, therootof f,(c)isgivenbyc* = = ;’12(( 24):1;2(2: 1))) " In thiscase, forc € [0,¢*), fi(c) < 0,and forc € (c*, 5], fa(e)> 0.

32(1+b)

4f
3(1-b)

turer chooses not to disclose quality information when the platform is not invasive and chooses not to disclose quality information when the platform

Proof of Theorem 1.  In the reselling model, it is known that 7 m and m , from which we obtain: (1) When m < m , the manufac-

is invasive. (2) When mg <m< mﬁ, the manufacturer chooses to disclose quality information when the platform is not invasive and chooses not to

disclose quality information when the platform is invasive. (3) When m > mﬁ, the manufacturer chooses to disclose quality information when the
platform does not intrude and chooses to disclose quality information when the platform intrudes.

Next, we explore the impact of platform invasion behavior under different levels of quality information. (1) When m < mN, if the platform does not
ANy
intrude, the ex-post benefit of the manufacturer and the platform is nan = %, n?N (m“)
RE _ (A=bXWE?  pp _ (5+3b)ig )
T ea1+b) C s T 64(1+b)
RE RN 2(1+b)e

turer and the platform before and after the encroachment: nan = nan, nt - = Sy —I>0(because0 <I <I*,whenI=TI*, z8E > 7). Asa

result, there is no difference in the manufacturer's returns before and after the invasion, whereas the platform prefers the invasion scenario. (2) When

. If the platform intrudes, the ex-post benefit of the man-

ufacturer and the platform is r,;

—I. This can be obtained by calculating and comparing the profits of the manufac-

mg <m< mi, if the platform does not intrude, the ex-post benefit to the manufacturer and the platform is z8N = m?z —c, 7N = T_; If the platform

_yvaEy ~Ev\)
intrudes, the ex-post benefit to the manufacturer and the platform is nRE = % n-fE = % —I. This can be obtained by calculating and

4
E _ ;RN _ 4 _

comparing the profits of the manufacturer and the platform before and after the invasion: ﬂfn p "'?Z < 0 (Since the difference in manufac-

) ) ) L . . AN A~E
turer's profit before and after the invasion is negatively correlated with m, therefore, when m = iy, R — zRN = 0; when m = i, #RE — 28N < 0),

m
n?E - fN = % - rl"—; —1I > 0 (Analyze the same ideas as above. When m = mg, and if I =0, 788 — 78N > 0, and if I = I*, zRE — 7™ > 0; When

m= }'?li, and if I =0, zRF - z8N >0, and if I =TI*, zRF — zRN > 0). As a result, the manufacturer prefers the no-encroachment, while the plat-

form prefers the encroachment. (3) When m > mﬁ, if the platform does not intrude, the ex-post benefit to the manufacturer and the platform is

ﬁlN =m_ c, nfN = ™ If the platform intrudes, the ex-post benefit to the manufacturer and the platform is zRE = a-bym’ _ c, nRE = B3y’ _
8 s 16 m 8(1+b) s 16(1+b)
This can be obtained by calculating and comparing the profits of the manufacturer and the platform before and after the encroachment:
RE _ _RN _ _ _bm? RE _ _RN _ Q+bm?> _ % % RE _ RN
= = 4(1+b)<0’ TS = I>0(dueto0<I<TI*,whenI=TI*, z N > 0).

16¢ 4\/60(2 b2(1+ r))(l

3(1-r) DR
(1) Whenm < fr\ti, the manufacturer chooses not to disclose quality information when the platform is not invasive and chooses not to d1sclose quality

fromwhlchwe obtain: When <3+2r,

Proofof Theorem?2. Intheagencysellingmodel,itisknown that mi = and mi =
information when the platform is invasive. (2) When ﬁzi <m< mﬁ, the manufacturer chooses not to disclose quality information when the platform
is not invasive and chooses to disclose quality information when the platform is invasive. (3) When m > mﬁ, the manufacturer chooses to disclose
quality information when the platform does not intrude and chooses to disclose quality information when the platform intrudes. when 3 + 2r < %, @
When m < mﬁ, the manufacturer chooses not to disclose quality information when the platform is not invasive and chooses not to disclose quality
information when the platform is invasive. (2) When mﬁ <m< fr\zi, the manufacturer chooses to disclose quality information when the platform is

not invasive and chooses not to disclose quality information when the platform is invasive. (3) When m > fr\zi, the manufacturer chooses to disclose
quality information when the platform does not intrude and chooses to disclose quality information when the platform intrudes.

Next, we explore the impact of platform invasion behavior under different levels of quality information. Since there are more factors associated
with the platform profit change, the platform profit change is analyzed by arithmetic example, and we focus on the mathematical analysis of the

manufacturer s pr0f1t change. In the case of 3 + 2r < = (1) Whenm < m ,if the platform does not intrude, the ex-post benefit to the manufacturer is
=(- AE _ (= 2+bP(EP(r=1)

= ———2—— This can be obtained by calculating and
comparing the prof1ts of the manufacturer before and after the encroachment: z4F = nﬁN. As a result, there is no difference in the manufacturer's

32(—=2+b2(1+71))

earnings before and after the encroachment. (2) When mN <m< mE if the platform does not intrude, the ex-post benefit to the manufacturer is

_ 22 (r —
N =(1- r)— — ¢, if the platform intrudes, the ex-post benefit to the manufacturer is 75F = % This can be obtained by calculating
AN _ 4c mi(r—1)
m =3 T T

3 < 0 (At this point there is a negative cor-

and comparing the profits of the manufacturer before and after the encroachment: 74F — 7

. ' . . N
relation between the manufacturer's profit margin and m. Whenm = im A ”213 - nan = 0). As aresult, the manufacturer prefers a no-encroachment.

(3) Whenm > mE, if the platform does not intrude, the ex-post benefit of the manufacturer is 7[2"’ =(1- r)mT2 — ¢, if the platform intrudes, the ex-post
( 24b)>m?(r —1)
8(—2+b2(1+7)

AN _ _ o, _ m (-1 (=2+b)*m*(r-1)

T = 2 + 8(—2+b2(1+7)

benefit of the manufacturer is 74/ —c. This can be obtained by calculating and comparing the profits of the manufacturer before

and after the encroachment: 72F —

> 0 (At this point there is a positive correlation between the manufacturer's

) ) B
profit margin and m, when m = i, #AF — 72N > 0). As a result, the manufacturer prefers the encroachment.
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Proofof Lemma6. InSNandSE models, the solution idea is the same as RN, and we can get: N = 32 E o 4\/ 20(16+8b2(3 + 1) — b*(3 +8r +12))
S 9—6r S V/3(48 + 32b(— 2+ ) — 32r — 16b3r + 16b2(1 + 1) + b*(1+1)?)
. . N Toe ~E 4\/zc(16+sb2(3+r)-b4(3+8r+ ) .
Proof of Theorem 3. For the hybrid selling model, we have m_ = and m; = Thus, we obtain:

S 9-6r S T \/3(48+32b(— 2+ r)— 32r — 16b*r + 16b2(1 + 1) + b*(1+1)?)
whenr =0.1, mg‘ < ﬁz’ss (1) when m < r?zIS\I the manufacturer opts to conceal quality details regardless of whether the platform faces category en-
croachment or not. (2) when rﬁ? <m< fhg, the manufacturer discloses quality information when the platform does not category encroachment and

hides quality information when the platform makes category encroachment. (3) when m > r’hg, the manufacturer reveals quality information irre-
spective of whether the platform experiences category encroachment.

Next, we analyze the impact of platform invasion behavior on different levels of quality information. (1) Whenm < thN: There is no difference in man-

SN _
m =

SE _

ufacturer's earnings before and after encroachment. Without intrusion: z o

%- With intrusion: z § (2) When r’PLIS\I <m< fhg: Manufacturer pre-

. . s . . : ~E
fers no category encroachment. Without intrusion: nan =—-c+ %mz. With intrusion: nff = § (3) When m > img: Manufacturer prefers no category
. . . s . 2(48 + 32b(— 2 +0.1) — 3.2 — 1.6b° + 16b%(1 +0.1) + b*(1+0.1)°
encroachment. Without intrusion: 75N = —¢ + = (—1+ m%(6—4r)). With intrusion: 75 = i ( ) ¢ LA N
m 16 m 8(16—8b*(3+0.1) +b*(3+0.8+0.12)) 16
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