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Abstract

To address the challenge of complex quality control in shared manufacturing arising from
loose “partner” relationships, a quality disclosure mechanism is incorporated into a shared
manufacturing supply chain. By developing a platform-led game-theoretic model, it compares
four quality disclosure strategies under third-party and self-built shared manufacturing
platforms, filling a theoretical gap on how quality disclosure aligns with different platform
models. The findings indicate that: (1) Quality disclosure always increases platform profit,
providing theoretical support for the economic incentives for platforms to promote quality
transparency. (2) Under third-party shared manufacturing platforms, all manufacturers prefer
unilateral disclosure by the high-quality manufacturer, indicating that this platform model
naturally generates a high-quality-led signaling mechanism and reduces coordination costs.
(3) Under self-built shared manufacturing platforms, strategy choice is conditional: when the
disclosure level is very high, the high-quality manufacturer counter-intuitively induces the
low-quality manufacturer to disclose in order to avoid excessive guarantee risk; when the
market quality gap is large, bilateral disclosure is the equilibrium, jointly building market trust;
when the quality gap narrows, the equilibrium returns to unilateral disclosure by the high-
quality manufacturer to strengthen the quality signal.This study provides a new theoretical
framework for understanding quality signaling in multi-actor collaborative settings and offers
managerial insights for shared manufacturing platforms to design disclosure mechanisms
and for manufacturers to choose cooperation modes.

Keywords: quality disclosure; third-party shared manufacturing platform; self-built shared
manufacturing platform; game theory

1. Introduction
Shared manufacturing enables flexible capacity allocation through a distinctive “part-

nership” structure, but this loosely coupled collaboration makes quality control more
complex than in traditional manufacturing. In traditional production, processes are typi-
cally managed centrally within a single firm, so the quality management system is relatively
clear and stable, and quality standards and accountability across production stages are
comparatively well defined. By contrast, the difficulty of quality control in shared manufac-
turing is directly related to its dominant platform-based organizational form, and the most
representative models in practice can be classified into third-party shared manufacturing
platforms (TPSMPs) and self-built shared manufacturing platforms (SBSMPs). Specifically,
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the TPSMP model is typically operated by a third-party platform that uses internet tech-
nologies to match supply and demand for manufacturing resources, thereby activating idle
resources and enhancing their utilization [1,2]. For example, Taogongchang and MFG.com
are typical examples of this model. In contrast, SBSMPs are usually established by leading
firms in an industry; leveraging advanced production equipment and strong process capa-
bilities, these firms demonstrate substantial capacity for resource integration and platform
operations [3,4]. For example, Haichuanghui, the Jiejiang Sheet Metal shared manufactur-
ing platform, and the Tangshan Baichuan Robot shared manufacturing factory are typical
cases of SBSMPs. Across both platform types, distributed collaboration among partners
involves multiple relatively independent stakeholders. Although these stakeholders col-
laborate to share resources and coordinate capacity, incomplete alignment of objectives
and differences in quality control standards increase the likelihood of quality gaps dur-
ing production. For example, partners may differ in how they trade off cost and quality;
some may neglect quality requirements in pursuit of short-term cost reductions, thereby
adversely affecting overall product quality. Therefore, how effectively to improve product
quality remains an urgent unresolved issue and is critical to the sustainable development
of shared manufacturing.

As a composite mechanism of signaling and institutional governance, quality disclo-
sure, on the one hand, increases information transparency, strengthens external oversight,
and facilitates supply chain coordination, thereby directly addressing the “lemons mar-
ket” problem in shared settings [5]; on the other hand, to earn the trust of consumers,
manufacturers present multidimensional quality information—such as patent certificates,
CAMT/CE certifications, factory inspection reports, and ISO system qualifications—thereby
enhancing consumers’ confidence in product quality and ultimately translating it into order
growth and relationship lock-in. However, the intensity of quality disclosure depends
on the magnitude of costs borne by manufacturers, such as patent application fees, third-
party testing fees, and certification maintenance fees; therefore, manufacturers must weigh
benefits against costs. Prior studies show that higher levels of quality disclosure not only
affect firms’ market competition and strategic decisions but also motivate firms continu-
ously to improve product quality. Improving the level of quality disclosure helps achieve
channel fairness between manufacturers and retailers, thereby attaining Pareto optimality,
increasing profits, and improving overall market efficiency [6–8].

Quality disclosure plays a critical role in improving product quality within shared
manufacturing. Nonetheless, there is ongoing academic debate regarding the necessity of
quality information disclosure and the identification of the appropriate disclosing entity.
Regarding the decision to disclose, some studies suggest that entities within the supply
chain may engage in selective quality disclosure. Grossman et al. [9] demonstrated that
in the absence of disclosure costs, entities are likely to voluntarily disclose all private
information. Conversely, when disclosure incurs costs, the scenario becomes more nuanced.
Research indicates that firms are less inclined to disclose quality information when product
quality is low [10]. Additionally, manufacturers may choose to conceal both low and
high-quality information, opting instead to disclose mid-range quality data to maximize
profits [11]. Furthermore, if firms can observe their competitors’ quality information, they
are less likely to disclose their own quality metrics [12]. There is also debate regarding the
appropriate subject of quality disclosure. Studies have identified that the responsibility
for quality disclosure can lie with either the manufacturing enterprise (supplier) or the
retailer [13,14]. In dual-channel supply chains, the decision of which entity—manufacturer
or platform—should disclose quality information is influenced by a multitude of fac-
tors [15]. However, existing research predominantly focuses on quality disclosure at the
consumer end, overlooking the unique challenges arising from decentralized capacity and
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multi-stakeholder dynamics in shared manufacturing environments. Particularly absent
is systematic analysis of cost-sharing mechanisms among different stakeholders. Addi-
tionally, no studies have explicitly addressed who should bear quality disclosure costs to
achieve profit maximization in shared manufacturing supply chains. Accordingly, this
paper addresses the following questions:

(1) Under what conditions are members of a shared-manufacturing supply chain willing
to disclose quality?

(2) Under different shared-manufacturing modes, who is the disclosing party?
(3) Under a given quality disclosure strategy, how do manufacturers choose a shared-

manufacturing mode?

To address these issues, we develop a platform-led game-theoretic model that incor-
porates quality disclosure in competitive shared manufacturing. Our analysis focuses
on quality control challenges posed by loose supply chain relationships. We consider
a shared manufacturing supply chain consisting of two manufacturers: one producing
high-quality products (hereafter referred to as the high-quality manufacturer) and the
other producing low-quality products (hereafter referred to as the low-quality manufac-
turer). Following Zhao et al. [14] and Zhao et al. [16], we define “quality” as consumers’
perceived value of the product. When purchasing products, consumers’ willingness
to pay varies with product quality. We investigate four quality disclosure scenarios:
(1) no quality disclosure; (2) the platform discloses both manufacturers’ product quality;
(3) unilateral disclosure by the high-quality manufacturer; and (4) unilateral disclosure
by the low-quality manufacturer. The contributions of this study are mainly reflected in
the following aspects: First, we focus on supply chain members’ preferences for quality
disclosure strategies in shared manufacturing. Although some studies have examined
quality disclosure under third-party shared manufacturing, they mainly establish the
necessity of quality disclosure and do not investigate the choice of specific disclosure
strategies. As a result, they cannot effectively address the “lemons market” effect caused
by inappropriate disclosure strategies, which is a key barrier to the development of
shared manufacturing. Second, we move beyond the traditional assumption that treats
consumer cognitive limitations as an exogenous inhibiting factor [14,17] by endogeniz-
ing quality disclosure as an incremental signal within the consumer utility function.
Consumers not only evaluate quality based on the disclosed content but also perceive
the firm’s willingness to disclose information as a credible commitment to reducing
opportunistic risks. Furthermore, departing from the simplified treatment of disclosure
costs in existing literature [14,18], we construct a certification cost function that strictly
corresponds to the level of disclosure. Additionally, from a multi-agent perspective,
we reveal how the gap between the level of quality disclosure and the actual product
quality in the market influences supply chain members’ preferences regarding disclosure
strategies, offering a novel perspective for understanding how these members weigh
their disclosure options. Finally, by incorporating third-party shared manufacturing
and self-built shared manufacturing into a unified analytical framework, this study re-
veals the fundamental differences in their incentive mechanisms. Under the third-party
platform model, the platform functions as an independent intermediary, deriving its
profit from manufacturer commissions. This profit structure motivates it to expand
total market demand; however, its choice of disclosure strategy is contingent upon the
disclosure level. In contrast, manufacturers exhibit a highly consistent preference for
unilateral disclosure by the high-quality manufacturer. This is because such disclosure
enables the high-quality manufacturer to enhance its pricing power and sales volume,
while the low-quality manufacturer avoids disclosure costs and benefits from demand
spillovers. Under the self-built platform model, the platform operator simultaneously
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assumes the role of a manufacturer, with its profit comprising both its own product
sales revenue and the commissions charged to its competitor. This dual role forces the
manufacturer operating the self-built platform to dynamically balance strengthening
its own competitive advantage against promoting its competitor’s sales. Consequently,
its optimal strategy shifts among bilateral disclosure, unilateral disclosure, and the
transfer of disclosure responsibility, depending on the quality gap and the disclosure
level, thereby exhibiting pronounced context dependence. By elucidating these incen-
tive differentials, this study provides a theoretical basis for manufacturers to select
appropriate shared manufacturing models based on their quality levels and market con-
ditions, and also offers decision-making references for platforms to design differentiated
disclosure mechanisms.

We organize the remainder of the paper as follows. In Section 2, we provide a
comprehensive literature review. In Section 3, we present a detailed problem descrip-
tion. Sections 4 and 5 respectively examine the quality disclosure strategies under third-
party shared manufacturing platforms and self-built shared manufacturing platforms. In
Section 6, we propose the optimal choice of manufacturers’ sharing models. Finally, in
Section 7, we summarize the conclusions, discuss the limitations of our study, and outline
directions for future research.

2. Literature Review
This section reviews the relevant literature related to this study, including the shared

manufacturing, quality disclosure of traditional supply chain and the quality disclosure of
sharing economy.

2.1. Shared Manufacturing

The field of shared manufacturing has attracted significant attention from the academic
community. Early research primarily focused on foundational aspects such as conceptual
frameworks [19], key enabling technologies [20], and operational modes [21]. These initial
studies laid a robust foundation for subsequent investigations, establishing the essential
building blocks for understanding shared manufacturing systems. With the continuous
development of the shared manufacturing field, research perspectives have broadened,
with a growing emphasis on the operational dynamics of shared manufacturing platforms.
Contemporary studies increasingly focus on critical issues such as pricing strategies, re-
source matching mechanisms, coordination management, and supervisory systems. In
the realm of cloud manufacturing, numerous scholars have explored the optimization
of resource allocation and pricing strategies to bolster manufacturing efficiency [22,23].
Notably, Pan et al. [24] addressed pricing challenges within emerging market structures,
providing theoretical insights that inform the economic operations of cloud manufacturing
platforms. In the specific context of capacity sharing platforms, Zhao et al. [25] employed
game theory models to conduct an in-depth analysis of pivotal decision-making factors,
including quality commitment, order quantity, security deposits, unit penalties, and transac-
tion rates. Their work offers a scientific basis for strategic decisions within capacity sharing
frameworks. Further advancing the field, Zhang et al. [26] integrated prospect theory
and mental accounting into a multi-agent evolutionary game framework. This approach
enabled the construction of a co-evolutionary game model that examines the impact of
reward and punishment strategies on quality decision-making. Their analysis elucidates
the collaborative enhancement of manufacturing quality and the dynamic evolution of
participants under a dynamic reward and punishment mechanism. Li et al. [27] examine
a multi–value-chain system comprising manufacturers, suppliers, and a third-party man-
ufacturing e-commerce platform. Using a system dynamics model, they investigate the
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dynamic effects of the platform’s value-added service level, pricing strategy, and cross-
network effects on platform profitability and user participation, thereby providing support
for platform operating strategies in shared manufacturing settings.

While existing research on shared manufacturing has extensively explored pricing strate-
gies, resource matching mechanisms, coordination management, and regulatory systems,
these studies primarily focus on single-platform configurations and fail to integrate com-
mon third-party and self-established shared manufacturing modes into a unified analytical
framework. To address this limitation, this study constructs a comprehensive analytical
framework encompassing diverse shared manufacturing models, systematically examining
the heterogeneous characteristics of supply chain members’ payoff structures across modes
and their influence mechanisms on decision-making behaviors. This approach provides novel
theoretical insights into the inherent operational logic of shared manufacturing paradigms.

2.2. Quality Disclosure of Traditional Supply Chain

Quality disclosure has been extensively examined in the academic literature, with
primary attention devoted to consumer behavior, brand strategies, and practical impli-
cations observed in specific industries and firms. Grossman [28] and Milgrom [29] first
addressed the quality information disclosure problem and put forward the full-disclosure
proposition that a supplier chooses to reveal all quality information so long as the disclosure
is costless. Establishing a foundation for subsequent research. As the field has evolved,
the focus of research on corporate quality information disclosure strategies has diversified.
Research on influencing factors has concentrated on market competition structures [6,30],
consumer behavior and psychology [18,31]. Guan et al. [32] have explored the mechanisms
through which consumer behavior patterns and psychological cognition impact corporate
quality information disclosure strategies.Hong et al. [33] investigated how technological
capabilities influence firms’ decisions to disclose quality information.

In terms of research methodologies and situational analyses, Zhao et al. [14] uti-
lized game theory to explore collaborative strategies for quality disclosure and pricing
among small and micro enterprises operating in highly competitive markets. Tan et al. [34]
expanded the research boundaries by analyzing optimal quality information disclosure
strategies for sellers under monopoly and duopoly market structures, considering both
homogeneous and heterogeneous consumer preferences. Additionally, Dou et al. [35] and
Yu et al. [36] examined quality disclosure strategies within supply chains selling second-
hand products and food supply chains, respectively. Their studies revealed that factors such
as supply chain structure, product quality, demand information asymmetry, and consumer
channel acceptance significantly influence quality disclosure and channel strategy selection
among supply chain members. Furthermore, research on supply chain relationships em-
phasizes the necessity for manufacturers to integrate information acquisition and quality
disclosure into their overall decision-making frameworks. This integration necessitates
attention to the effects of interaction and information sharing among supply chain members
on strategic formulation, thereby enhancing retailers’ quality inference capabilities and
overall profitability. The costs associated with information disclosure and channel intrusion
must be thoroughly considered, as highlighted by Guan et al. [37] and Huang et al. [17,38].
Zhang et al. [39] study competing suppliers on a third-party e-commerce platform and
examine how blockchain cost and information reliability affect the interaction between
suppliers’ quality information disclosure and blockchain adoption. Tong et al. [40] focus on
platform private brands and analyze the nonlinear effects of brand spillover, disclosure cost,
and procurement strategy on the disclosure-threshold decision for private-brand quality.

Despite the extensive and multifaceted research on quality disclosure—from optimal
disclosure strategies and consumer behavior factors to industry-specific practices—the
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majority of existing studies concentrate on traditional supply chains. There remains a
paucity of in-depth and systematic analyses addressing quality information disclosure
within competitive market environments specific to shared manufacturing platforms.

2.3. The Quality Disclosure of Sharing Economy

With the vigorous development of the sharing economy, quality disclosure within sharing
supply chains has garnered substantial attention from the academic community. Scholars have
conducted in-depth analyses of quality disclosure in shared supply chains from various per-
spectives. Wu et al. [41] examined the influence mechanism of online platforms’ involvement in
traditional retail markets on supply chain quality information disclosure strategies. Their study
found that, to leverage competitive advantages, manufacturers are more inclined to disclose
quality information, thereby enhancing their market competitiveness and generating positive
spillover effects that increase the transparency of the entire supply chain. Xu et al. [42] developed
an analytical model to investigate the impact of retail platforms’ voluntary disclosure of product
quality information on pricing strategies and consumer deliberation behavior in the context of
blockchain-enabled product sales. Their model elucidates the internal relationships between
quality disclosure strategies, market pricing, and consumer behavior, providing valuable in-
sights into the decision-making processes of firms utilizing blockchain technology for product
distribution. Using game theory, Liu et al. [43] constructed a duopoly model to analyze how
manufacturers make quality disclosure decisions across different sales channels, such as online
retailers or direct blockchain-based sales, within a highly competitive market environment. This
study offers a crucial theoretical foundation for understanding manufacturers’ quality disclo-
sure decisions in complex competitive settings. Huang et al. [15] examine quality disclosure
strategies of an online multifunction platform and a manufacturer in a dual-channel supply
chain (in the M-C/P-C setting), analyzing how multiple factors affect disclosure incentives and
the robustness of the results, and offering supply-chain-based theoretical and variable-analysis
references for research on “quality disclosure on sharing platforms.

However, previous studies have predominantly focused on quality disclosure within
the sales domain. This paper shifts the focus to the manufacturing sector, positioning qual-
ity disclosure as the core of shared manufacturing research. By comparing and analyzing
quality disclosure strategies under two typical shared manufacturing modes, this study
provides decision support for participants in shared manufacturing supply chains, facilitat-
ing the optimization of mode selection and quality disclosure strategies, and ultimately
enhancing the overall operational efficiency and profitability of the supply chain.

3. Symbols and Problem Description
3.1. Symbols

The symbols and their meanings involved in this article are shown in Table 1.

Table 1. Symbols and Their Explanations.

Symbol Explanation

Parameters

t Consumer willingness to pay, t uniformly distributed on [0, 1] with a density
function of 1

qi Consumer demand for Manufacturer i’s products, i = 1, 2

vi
Consumers’ perceived quality of products manufactured by Manufacturer i
(0 < vi < 1), i = 1, 2

s Quality disclosure level (0 < s ≤ 1); s = 0 indicates reluctance to disclose
quality, and 0 < s ≤ 1 indicates willingness to disclose quality information
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Table 1. Cont.

Decision Variables

λ Commission fees charged by the platform to the Manufacturer (0 ≤ λ < 1)
pi Price of capacity offered by Manufacturer i, i = 1, 2

Functions

πi Profit function of Manufacturer i, i = 1, 2
πo Profit function of the platform
Ui Utility function of consumers for Manufacturer i’s products, i = 1, 2

Superscripts

NN Both Manufacturers do not disclose their quality
YY The platform discloses the capacity quality of both Manufacturers

YN The high-quality Manufacturer discloses its capacity quality, while the low-quality
Manufacturer does not

NY The low-quality Manufacturer discloses its capacity quality, while the high-quality
Manufacturer does not

3.2. Problem Description

To make investigation on the issue of quality disclosure under different shared manu-
facturing models, we will make the assumption of existence of two manufacturers that will
produce similar products under different brands, with the two products serving as substi-
tutes for one another, possessing a substitution coefficient of 1. Manufacturer 1 produces a
high-quality product (Product 1), with consumers perceiving the quality of this product as
v1 , where v1 = 1 . Manufacturer 2 produces a product of lower quality than Manufacturer 1
(Product 2), characterized by a quality level of v2, satisfying v2 = vv1 = v, 0 < v < 1.
Moreover, the magnitude of v reflects not only the quality level of Manufacturer 2’s product
but also the dispersion in product quality across the market. A smaller v indicates a larger
quality gap in the market, whereas a larger v indicates a smaller quality gap.For example,
in the food industry, consumers perceive organic milk as delivering higher value than
conventional milk. s is defined as quality disclosure.Furthermore, firms demonstrating
proactive quality transparency signal uncompromising product safety to consumers, as evi-
denced by behavioral research in food industries where purchase intentions for uncertified
(“three-no”) products remain significantly lower compared to information-comprehensive
alternatives [44,45]. This transparency mechanism increases consumer utility gains by
reducing perceived transaction risks. In the practice of shared manufacturing platforms,
disclosed information typically requires platform review or third-party certification. In
the manufacturing industry, in addition to costs incurred for applying for patent certifi-
cates and third-party institutional certifications, firms also provide samples or free trials
to consumers or capacity-demanding partners [45,46], thereby ensuring the credibility of
the information. Therefore, the cost of quality disclosure is denoted as c(s) = 1

2 s2. This
paper describes the demand function based on willingness to pay, and with reference to
the utility functions proposed by Zhao et al. [16] and Feng et al. [47], we construct the
consumer utility function as follows:

Ui = tvi − pi + s (1)

Consumers purchase products based on utility maximization, and do not make pur-
chases when Ui ≤ 0. The utility derived from purchasing a product from Manufacturer 1 is
denoted as U1 = t − p1 + s , while the utility from purchasing a product from Manufacturer
2 is denoted as U2 = tv − p2 + s.

https://doi.org/10.3390/jtaer21020070

https://doi.org/10.3390/jtaer21020070


J. Theor. Appl. Electron. Commer. Res. 2026, 21, 70 8 of 30

Following the methodologies of Board [6] and Feng et al. [47], we calculate the demand
functions for the two manufacturers. Taking the (Y, Y) strategy as an example, we describe
the demand function based on willingness to pay, with the condition U1 > U2 > 0.

When U1 = U2, consumers are indifferent in purchasing products from Manufacturer
1 or Manufacturer 2, represented as:

t − p1 + s = tv − p2 + s =⇒ t =
(p1 − p2)

1 − v

When U2 = 0, consumers are indifferent between purchasing a product from Manu-
facturer 2 or choosing not to purchase at all, represented as:

tv − p2 + s = 0 =⇒ t =
p2 − s

v

The demand functions for the two manufacturers are given by q1 = 1 − (p1−p2)
1−v , q2 =

(p1−p2)
1−v − p2

v . The derivation of the demand functions under the other three strategies
follows a similar approach.

To better describe and establish the model, this paper makes the following assumptions:

Assumption 1. In shared manufacturing platforms, quality information access incurs no acquisi-
tion costs for consumers or capacity demanders [45,46].

Assumption 2. Without loss of generality, we assume that the unit production costs of both
Manufacturers are normalized to zero [14].

Assumption 3. The mass of consumers in each market is normalized to one [48].

Assumption 4. In the third-party shared manufacturing platform model, the platform determines
the commission λ [49] in the first stage; in the second stage of the game, Manufacturers set the
product prices p1, p2;

Assumption 5. In the self-built shared manufacturing platform model, the first stage of the game
is where the Manufacturer owning the platform decides on the commission fee λ and the product
price p1; in the second stage, competing Manufacturers set the product price p2;

Assumption 6. The willingness to pay of consumers under different strategies is as follows: for the
(N, N) strategy, it is 0 ≤ p2

v ≤ p1−p2
1−v ≤ 1; for the (Y, Y) strategy, it is 0 ≤ p2−s

v ≤ p1−p2
1−v ≤ 1;

for the (Y, N) strategy, it is 0 ≤ p2
v ≤ p1−p2−s

1−v ≤ 1; and for the (N, Y) strategy, it is 0 ≤ p2−s
v ≤

p1−p2+s
1−v ≤ 1 (this assumption is confirmed by the equilibrium results presented below).

Assumption 7. Quality disclosure costs increase with marginal increasing costs in relation to
disclosure levels. Consequently, quality disclosure costs are modeled as c(s) = 1

2 s2 [50,51].

4. Quality Disclosure in the TPSMPs Model
In the third-party shared manufacturing platform model, consider a two-level supply

chain system composed of two manufacturers and the third-party shared manufacturing
platform. In this model, the third-party shared manufacturing platform plays the role of
an intermediary, integrating and matching scattered supply and demand resources, and
maintaining its normal operation and development by charging a certain commission to
the manufacturer. The manufacturer produces the product and flows the product into
the market through the third-party shared manufacturing platform. Figure 1 shows the
relationship diagram in the third-party shared manufacturing platform mode.
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Figure 1. The relationship diagram under the TPSMPs model.

In order to explore the conditions under which members of the shared manufactur-
ing supply chain are willing to disclose product quality information and determine the
responsible subject of quality disclosure, this section makes comparison and analysis on
the utility function and demand function under the four strategies under the framework of
the third-party shared manufacturing platform model (i.e., No quality disclosure (N, N),
the third-party shared-manufacturing platform implements bilateral quality disclosure
(Y, Y) Manufacturer 1 unilateral quality disclosure (Y, N), Manufacturer 2 unilateral quality
disclosure (N, Y)). See Table 2.

Table 2. Function under four strategies.

Strategies (N, N) (Y, Y) (N, Y) (Y, N)

Utility
function

U1 = t − p1 U1 = t − p1 + s U1 = t − p1 U1 = t − p1 + s
U2 = tv − p2 U2 = tv − p2 + s U2 = tv − p2 + s U2 = tv − p2

Demand
function

q1 = 1 − p1−p2
1−v q1 = 1 − p1−p2

1−v q1 = 1 − p1−p2+s
1−v q1 = 1 − p1−p2−s

1−v
q2 = p1−p2

1−v − p2
v q2 = p1−p2

1−v − p2−s
v q2 = p1−p2+s

1−v − p2−s
v q2 = p1−p2−s

1−v − p2
v

4.1. No Quality Disclosure (N,N) Strategy in TPSMPs Mode

Under strategy (N, N), neither the third-party shared manufacturing platform nor the
two manufacturers disclose quality information. The profit functions of the third-party
shared manufacturing platform and the manufacturers are given as follows:

The profit functions of the third-party manufacturing platform:

πo = λ
2

∑
i=1

(qi) (2)

The profit functions of Manufacturer 1:

π1 = (p1 − λ)q1 (3)

The profit functions of Manufacturer 2:

π2 = (p2 − λ)q2 (4)
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The decision sequence is as follows: First, the third-party shared manufacturing
platform determines the commission fee. Second, Manufacturers 1 and Manufacturers 2
simultaneously choose their prices. Based on Table 2, we use backward induction to derive
the equilibrium outcomes. The optimal equilibrium solution includes the commission fee,
the selling prices of Manufacturers 1 and Manufacturers 2, and the profits of the third-party
platform, Manufacturer 1, and Manufacturer 2. For clarity, the equilibrium outcomes
associated with strategy (N, N) are reported in Table 3.

Table 3. Equilibrium Solution under the (N, N) Strategy in TPSMPs Mode.

Variables (N, N) Strategy

λNN∗ 3v
2(v+2)

pNN∗
1

8−4v2+5v
2(v+2)(4−v)

pNN∗
2

v(5−2v)
2(4−v)

πNN∗
o

9v
4(v+2)(4−v)

πNN∗
1

(1−v)(v+8)2

4((v+2)(4−v))2

πNN∗
2

v(1−v)3

((v+2)(4−v))2

Proof. See Appendix A.1.

4.2. Bilateral Quality Disclosure (Y, Y) Strategy in TPSMPs Mode

When a third-party shared manufacturing platform makes quality disclosure, the
third-party shared manufacturing platform will publish the quality of the products of both
manufacturers and bear the corresponding cost. The profit functions of the third-party
shared manufacturing platform and the manufacturers are given as follows:

The profit functions of the third-party manufacturing platform:

πo = λ
2

∑
i=1

(qi)−
1
2

s2 (5)

The profit functions of Manufacturer 1:

π1 = (p1 − λ)q1 (6)

The profit functions of Manufacturer 2:

π2 = (p2 − λ)q2 (7)

The decision sequence is as follows: First, the third-party shared manufacturing
platform determines the commission fee. Second, Manufacturers 1 and Manufacturers 2
simultaneously choose their prices. Based on Table 2, we use backward induction to derive
the equilibrium outcomes. The optimal equilibrium solution includes the commission fee,
the selling prices of Manufacturers 1 and Manufacturers 2, and the profits of the third-party
platform, Manufacturer 1, and Manufacturer 2. For clarity, the equilibrium outcomes
associated with strategy (Y, Y) are reported in Table 4.
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Table 4. Equilibrium Solution under the (Y, Y) Strategy in TPSMPs Mode.

Variables (Y, Y) Strategy

λYY∗ 2s+3v+sv
2(v+2)

pYY∗
1

s(10+v−2v2)+8+5v−4v2

2(v+2)(4−v)

pYY∗
2

6s+5v−3sv−2v2

2(4−v)

πYY∗
o

9v2+6sv(2+v)+s2(4−12v−3v2+2v3)
4v(v+2)(4−v)

πYY∗
1

(1−v)(2s+v+sv+8)2

4(−v2+2v+8)2

πYY∗
2

(1−v)(2s−v+sv+v2)
2

v(−v2+2v+8)2

Proposition 1. Compared with the (N, N) strategy, the (Y, Y) strategy has the following conditions:

1. Under the (Y, Y) strategy, both the third-party shared manufacturing platform and Man-
ufacturer 1 achieve higher profits compared to the (N, N) strategy (i.e., πYY∗

o > πNN∗
o ,

πYY∗
1 > πNN∗

1 ).
2. Under the (Y, Y) strategy, Manufacturer 2’s profit exceeds that under the (N, N) strategy

when 0 < s < 2v(1−v)
2+v (i.e., πYY∗

2 < πNN∗
2 ). In all other instances, Manufacturer 2’s profit

under the (Y, Y) strategy surpasses that under the (N,N) strategy (i.e., πYY∗
2 > πNN∗

2 ).

Proof. See Appendix A.2.
Notably, quality disclosure increases market demand by reducing information asym-

metry about quality, which in turn stimulates consumers’ willingness to purchase. Com-
pared with the (N, N) strategy, under the (Y, Y) strategy, Manufacturer 1 and the third-party
shared manufacturing platform earn higher profits due to demand expansion. As the level
of quality disclosure increases, consumers perceive product advantages more clearly and
are willing to pay higher prices, which further increases the profits of manufacturers and
the third-party shared manufacturing platform.

For Manufacturer 2, when the third-party shared manufacturing platform’s quality
disclosure level is extremely low (i.e., 0 < s < 2v(1−v)

2+v ), the (N, N) strategy generates higher
profitability than the (Y, Y) strategy, as illustrated by the white region in Figure 2. At such
low disclosure levels, price reductions and demand declines lead to significantly lower prof-
its under the (Y, Y) strategy compared to the (N, N) strategy. Conversely, in all other cases,
the (Y, Y) strategy yields superior profitability, represented by the gray region in Figure 2.
Effective quality disclosure under the (Y, Y) strategy enhances Manufacturer 2’s product
pricing and market demand, thereby improving profits relative to non-disclosure scenarios.

2
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Figure 2. Manufacturer 2 (Y, Y) strategy vs. (N, N) strategy.
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4.3. Quality Disclosure by High-Quality Manufacturers (Y, N) Strategy in TPSMPs Mode

In the (Y, N) strategy, Manufacturer 1 adopts a quality disclosure approach by exclu-
sively revealing the quality information of its own product and bearing the associated
disclosure costs. The profit functions of the third-party shared manufacturing platform and
the manufacturers are given as follows:

The profit functions of the third-party manufacturing platform:

πo = λ
2

∑
i=1

(qi) (8)

The profit functions of Manufacturer 1:

π1 = (p1 − λ)q1 −
1
2

s2 (9)

The profit functions of Manufacturer 2:

π2 = (p2 − λ)q2 (10)

The decision sequence is as follows: First, the third-party shared manufacturing
platform determines the commission fee. Second, Manufacturers 1 and Manufacturers 2
simultaneously choose their prices. Based on Table 2, we use backward induction to derive
the equilibrium outcomes. The optimal equilibrium solution includes the commission fee,
the selling prices of Manufacturers 1 and Manufacturers 2, and the profits of the third-party
platform, Manufacturer 1, and Manufacturer 2. For clarity, the equilibrium outcomes
associated with strategy (Y, N) are reported in Table 5.

Proposition 2. Compared with the (N, N) strategy, the (Y, N) strategy has the following conditions:
The profit of the third-party shared manufacturing platform under the (Y, N) strategy and

the profit of the two manufacturers are higher than the profit under the (N, N) strategy (i.e.,
πYN∗

o > πNN∗
o , πYN∗

1 > πNN∗
1 , πYN∗

2 > πNN∗
2 ).

Proof. See Appendix A.3.
Under the (Y, N) strategy, the third-party shared-manufacturing platform and both

manufacturers earn higher profits than under (N, N). The key mechanism is that quality
disclosure in (Y, N) creates a competitive advantage for the high-quality manufacturer.
Compared with the (N, N) strategy, the (Y, N) strategy leads to higher prices and quantities,
thereby improving the profits of all supply chain members.

Table 5. Equilibrium Solution under the (Y, N) Strategy in TPSMPs Mode.

Variables (Y, N) Strategy

λYN∗ (3+s)v
2(2+v)

pYN∗
1

(2+2s−2v−sv)2(2+v)+3(3+s)v
(4−v)2(2+v)

pYN∗
2

v(5−s−2v)
2(4−v)

πYN∗
o

(3+s)2v
4(4−v)(2+v)

πYN∗
1

(−8+7v+v2)2+2s(64−64v−9v2+8v3+v4)+δ

4(1−v)(2+v)2(v−4)2

πYN∗
2

(3s+(v−1)2)
2

v
(1−v)(2+v)2(−4+v)2

where δ1 = s2(−64 + 48v + 73v2 − 14v3 − 9v4 + 2v5).
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4.4. Quality Disclosure by Low-Quality Manufacturers (N, Y)Strategy in TPSMPs Mode

In the (N, Y) strategy, Manufacturer 2 adopts a quality disclosure approach, exclusively
revealing the quality information of its own product and bearing the associated disclosure
costs. The profit functions of the third-party shared manufacturing platform and the
manufacturers are given as follows:

The profit functions of the third-party manufacturing platform:

πo = λ
2

∑
i=1

(qi) (11)

The profit functions of Manufacturer 1:

π1 = (p1 − λ)q1 (12)

The profit functions of Manufacturer 2:

π2 = (p2 − λ)q2 −
1
2

s2 (13)

The decision sequence is as follows: First, the third-party shared manufacturing
platform determines the commission fee. Second, Manufacturers 1 and Manufacturers 2
simultaneously choose their prices. Based on Table 2, we use backward induction to derive
the equilibrium outcomes. The optimal equilibrium solution includes the commission fee,
the selling prices of Manufacturers 1 and Manufacturers 2, and the profits of the third-party
platform, Manufacturer 1, and Manufacturer 2. For clarity, the equilibrium outcomes
associated with strategy (N, Y) are reported in Table 6.

Proposition 3. Compared with the (N, N) strategy, the (N, Y) strategy has the following conditions:

(1) The profit of the third-party shared manufacturing platform under the (N, Y) strategy is higher
than that under the (N, N) strategy (i.e., πNY∗

o > πNN∗
o ).

(2) Manufacturer 1’s profit under the (N, Y) strategy exceeds that under the (N, N) strategy only
when Manufacturer 2’s product quality satisfies 0.65 < v ≤ 1 and the quality disclosure level
satisfies 1

6 (8 − 7v − v2) < s ≤ 1 (i.e., πNY∗
1 > πNN∗

1 ). In all other cases, the (N, N) strategy
yields better results (i.e., πNY∗

1 < πNN∗
1 ).

(3) Manufacturer 2’s profit under the (N, Y) strategy surpasses that of the (N, N) strategy exclu-

sively when the quality disclosure level falls within the interval 8v−8v2−12v3+16v4−4v5

8−48v+32v2+36v3−6v4−5v5+v6 <

s < 1 (i.e.,πNY∗
2 > πNN∗

2 ). In all other cases, the (N, N) strategy is more advantageous (i.e.,
πNY∗

2 < πNN∗
2 ).

Proof. See Appendix A.4.

Table 6. Equilibrium Solution under the (N, Y) Strategy in TPSMPs Mode.

Variables (N, Y) Strategy

λNY∗ 2s+3v
2(v+2)

pNY∗
1

2s+5v−2sv−4v2+8
2(v+2)(4−v)

pNY∗
2

6s+5v−2sv−2v2

2(4−v)

πNY∗
o

(2s+3v)2

4v(−v2+2v+8)

πNY∗
1

(v2+7v+6s−8)2

4(1−v)(−v2+2v+8)2

πNY∗
2

2(−1+v)v4+4s(−1+v)2v(−2−2v+v2)+δ2
2(1−v)v(−8−2v+v2)2

where δ2 = s2(8 − 48v + 32v2 + 36v3 − 6v4 − 5v5 + v6).
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Under the (N, Y) strategy, the profit of the third-party shared manufacturing platform
is higher than that under the (N, N) strategy. This can be attributed to the increase in
commission prices driven by the improvement in quality disclosure levels, which leads
to higher the third-party shared manufacturing platform profits under the (N, Y) strategy
compared to the (N, N) strategy.

Manufacturer 1, considering market competition and its own interests, supports
Manufacturer 2’s quality disclosure only when Manufacturer 2’s product quality satis-
fies 0.65 < v ≤ 1 and the quality disclosure level satisfies 1

6 (8 − 7v − v2) < s ≤ 1
(i.e., πNY∗

1 > πNN∗
1 ), as illustrated by the white area in Figure 3a where πNY∗

1 > πNN∗
1 . The

rationale lies in that, under the (N, Y) strategy where Manufacturer 1 does not disclose but
Manufacturer 2 does, only high Manufacturer 2 quality combined with high disclosure
levels leads to simultaneous increases in Manufacturer 1’s production quantity and sales
volume. Conversely, when Manufacturer 2’s product quality is low, its quality disclosure
undermines consumer willingness to pay, resulting in higher sales volumes and subsequent
profit growth. Thereby harming Manufacturer 1’s interests. This phenomenon is more
intuitively explained by the gray area in Figure 3a πNY∗

1 < πNN∗
1 .
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(a) Comparison of profits for Manufacturer 1 under NY and NN
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(b) Comparison of profits for Manufacturer 2 under NY and NN

Figure 3. Comparison chart of (N, Y) strategy and (N, N) strategy.

Manufacturer 2’s profit is higher under the (N, Y) strategy than under the (N, N) strategy
only when the quality disclosure level s lies within the interval: 8v−8v2−12v3+16v4−4v5

8−48v+32v2+36v3−6v4−5v5+v6

< s < 1 as shown in the white region in Figure 3b, where πNY∗
2 > πNN∗

2 . In this scenario,
Manufacturer 2 is incentivized to disclose quality information. This is because quality
disclosure allows Manufacturer 2 to establish a differentiated competitive advantage in
the market, enabling it to attract price—sensitive consumers through a distinct market
positioning. Consequently, Manufacturer 2 captures a larger market share and profit margin
in the low—end market. In contrast, under other conditions, Manufacturer 2’s profit is
lower under the (N, Y) strategy compared to the (N, N) strategy, as shown in the gray
region in Figure 3b, where πNY∗

2 < πNN∗
2 . In such cases, Manufacturer 2 is unwilling to

disclose quality information. This reluctance arises because quality disclosure incurs costs,
and the benefits gained from disclosure are insufficient to offset these costs. As a result,
Manufacturer 2 struggles to achieve a competitive edge in the highly competitive market.

4.5. Comparative Analysis of Three Quality Disclosure Strategies Under the TPSMPs Model

We systematically examine and compare the profitability of the platform and two man-
ufacturers across three strategic scenarios: (Y, Y), (Y, N), and (N, Y) within the TPSMPs
framework. This comparative analysis elucidates the distinct interest structures of each

https://doi.org/10.3390/jtaer21020070

https://doi.org/10.3390/jtaer21020070


J. Theor. Appl. Electron. Commer. Res. 2026, 21, 70 15 of 30

stakeholder under varying strategic scenarios, thereby establishing a robust theoretical
foundation for the selection of quality disclosure strategies. Our findings provide signifi-
cant theoretical insights and practical guidance for supply chain management, enhancing
strategic decision-making processes related to quality disclosure.

Proposition 4. Under the third-party shared manufacturing platform model, comparing the three
quality disclosure strategies (Y, Y), (Y, N), and (N, Y), the platform and manufacturers exhibit the
following strategic preferences:

(1) For the platform, implementing quality disclosure is always superior to non-disclosure. Its
specific preference depends on the quality disclosure level. When the disclosure level reaches the
threshold s = 6v

12+3v−2v2 , the platform prefers that only Manufacturer 2 conducts disclosure,
i.e., the (N, Y) strategy. In other cases, the platform prefers to implement disclosure itself, i.e.,
the (Y, Y) strategy.

(2) For Manufacturer 1, it always prefers its own product quality to be disclosed and therefore
strictly prefers unilateral self-disclosure, i.e., the (Y, N) strategy.

(3) For Manufacturer 2, it is always preferable that only Manufacturer 1’s product quality is
disclosed; thus, it likewise prefers the (Y, N) strategy.

Proof. See Appendix A.5.
In a competitive market environment, product quality information is a key factor

affecting consumers’ purchase decisions. As shown by the gray region in Figure 4, when
the quality disclosure level is 6v

12+3v−2v2 < s ≤ 1, the third-party shared manufacturing
platform chooses strategy (N, Y), assigning Manufacturer 2 the responsibility for quality
disclosure to reduce the platform’s risk and cost. In contrast, as shown by the white region
in Figure 4, when the quality disclosure level is 0 < s ≤ 6v

12+3v−2v2 , the third-party shared
manufacturing platform chooses strategy (Y, Y), with the platform taking responsibility
for quality disclosure; this strategy provides consumers with quality information for all
products, strengthens consumer trust, increases purchase intention, and thereby raises
market demand.

Manufacturer 1’s choice of strategy (Y, Y) to undertake full quality disclosure reflects
a set of considerations. As the quality disclosure level increases, purchase intention is
stimulated and demand for high-quality products rises, allowing Manufacturer 1 to raise
its product price. Meanwhile, a higher quality disclosure level increases consumer utility.
Manufacturer 2 chooses strategy (Y, N) because it avoids the risk of directly exposing low
quality; by not disclosing quality information, it can flexibly adopt a low-price strategy to
target price-sensitive consumers, thereby maintaining stable demand and positive profits.
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Figure 4. Comparison of Three Strategies.
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5. Quality Disclosure in the SBSMPs Model
In the manufacturing paradigm of a self-built shared manufacturing platform, we

examine a two-level supply chain composed of two manufacturers. Manufacturer 1 assumes
dual responsibilities: not only does it produce its own products, but it also leverages its
high-quality resources to actively promote and manage the shared manufacturing platform.
Meanwhile, Manufacturer 2 dedicates its efforts to the production of Product 2, aiming to
enhance its capabilities and achieve superior growth by utilizing the services offered by the
shared platform. Figure 5 illustrates the relational dynamics within the self-built shared
manufacturing platform model.

Figure 5. The relationship diagram under the SBSMPs model.

In shared manufacturing supply chains, the strategic disclosure of product quality
information plays a critical role in shaping the dynamics between participants. This study
delves into the intricacies of these interactions by exploring the conditions under which
supply chain members opt to disclose product quality information and identifying the
appropriate distribution of the associated costs. In this context, we conduct a comparative
analysis of the utility functions and demand functions. The analysis evaluates four dis-
tinctive strategies: No quality disclosure (N, N), SBSMPs bilateral quality disclosure (Y, Y),
Manufacturer 1 quality disclosure (Y, N), Manufacturer 2 quality disclosure (N, Y). The
details are provided in Table 7.

Table 7. Function under four strategies.

Strategies (N, N) (Y, Y) (N, Y) (Y, N)

Utility
function

U1 = t − p1 U1 = t − p1 + s U1 = t − p1 U1 = t − p1 + s

U2 = tv − p2 U2 = tv − p2 + s U2 = tv − p2 + s U2 = tv − p2

Demand
function

q1 = 1 − p1−p2
1−v q1 = 1 − p1−p2

1−v q1 = 1 − p1−p2+s
1−v q1 = 1 − p1−p2−s

1−v

q2 = p1−p2
1−v − p2

v q2 = p1−p2
1−v − p2−s

v q2 = p1−p2+s
1−v − p2−s

v q2 = p1−p2−s
1−v − p2

v

5.1. No Quality Disclosure (N, N) Strategy in SBSMPs Mode

In the (N, N) strategy, neither manufacturer discloses quality information. The manu-
facturers’ profit functions are given as follows:

The Profit Functions of Manufacturer 1:

π1 = p1q1 + λq2 (14)

The Profit Functions of Manufacturer 2:

π2 = (p2 − λ)q2 (15)
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The decision sequence is as follows. First, Manufacturer 1 determines the commis-
sion and the selling price. Based on Table 7, we use backward induction to derive the
equilibrium outcome. Second, Manufacturer 2 determines its selling price. The optimal
equilibrium includes the commission fee, retail prices for both manufacturers, and the
profits of Manufacturers 1 and Manufacturers 2. For clarity, the simplified equilibrium
results for the (N, N) strategy are reported in Table 8.

Table 8. Equilibrium Solutions under the (N, N) Strategy in SBSMPs Mode.

Variables (N, N) Strategy

λNN∗ v
2

pNN∗
1

1
2

pNN∗
2

v
2

πNN∗
1

1
4

πNN∗
2 0

Proof. See Appendix B.1.

5.2. Bilateral Quality Disclosure (Y, Y) Strategy in SBSMPs Mode

In the (Y, Y) strategy, Manufacturer 1 owns a self-built shared manufacturing platform
(SBSMPs), simultaneously revealing the product quality of both manufacturers and bearing
the associated costs. The manufacturers’ profit functions are given as follows:

The Profit Functions of Manufacturer 1:

π1 = p1q1 + λq2 −
1
2

s2 (16)

The Profit Functions of Manufacturer 2:

π2 = (p2 − λ)q2 (17)

The decision sequence is as follows. First, Manufacturer 1 determines the commis-
sion and the selling price. Based on Table 7, we use backward induction to derive the
equilibrium outcome. Second, Manufacturer 2 determines its selling price. The optimal
equilibrium includes the commission fee, retail prices for both manufacturers, and the
profits of Manufacturers 1 and Manufacturers 2. For clarity, the simplified equilibrium
results for the (Y, Y) strategy are reported in Table 9.

Table 9. Equilibrium Solutions under the (Y, Y) Strategy in SBSMPs Mode.

Variables (Y, Y) Strategy

λYY∗ s+v
2

pYY∗
1

s+1
2

pYY∗
2

3s+2v−sv
4

πYY∗
1

2v+4sv−3s2v+s2

8v

πYY∗
2

s2(1−v)
16v
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Proposition 5. Compared with the (N, N) strategy, the (Y, Y) strategy has the following conditions:
The profit of the members of the shared manufacturing supply chain under the (Y, Y) strategy

is higher than that under the (N, N) strategy (i.e., πYY∗
1 > πNN∗

1 , πYY∗
2 > πNN∗

2 ).

Proof. See Appendix B.2.
Compared with the (N, N) strategy, Manufacturer 1 with a self-built shared manufac-

turing platform prefers the (Y, Y) strategy. This is because increasing quality disclosure
levels stimulate growth in both prices and demand, thereby raising profits for all supply
chain members. Meanwhile, disclosure by the self-built platform enhances consumers’
willingness to purchase its products. Therefore, the (Y, Y) strategy strengthens both market
competitiveness and profits for Manufacturer 1 relative to the (N, N) strategy. Although
Manufacturer 2’s product quality is lower than Manufacturer 1’s, it can demonstrate its
product’s cost-effectiveness through quality disclosure without bearing the associated costs.
While Manufacturer 2’s price increases with higher quality disclosure levels, this also
expands market demand. Consequently, the (Y, Y) strategy generates higher profits for
Manufacturer 2 than the (N, N) strategy.

5.3. Unilateral Quality Disclosure by High-Quality Manufacturers (Y, N) Strategy in
SBSMPs Mode

In the (Y, N) strategy, Manufacturer 1 utilizes its self-built shared manufacturing
platform to implement a unilateral quality disclosure strategy, revealing solely its own
product quality while bearing the associated costs. The manufacturers’ profit functions are
given as follows:

The Profit Functions of Manufacturer 1:

π1 = p1q1 + λq2 −
1
2

s2 (18)

The Profit Functions of Manufacturer 2:

π2 = (p2 − λ)q2 (19)

The decision sequence is as follows. First, Manufacturer 1 determines the commis-
sion and the selling price. Based on Table 7, we use backward induction to derive the
equilibrium outcome. Second, Manufacturer 2 determines its selling price. The optimal
equilibrium includes the commission fee, retail prices for both manufacturers, and the
profits of Manufacturers 1 and Manufacturers 2. For clarity, the simplified equilibrium
results for the (Y, N) strategy are reported in Table 10.

Table 10. Equilibrium Solutions under the (Y, N) Strategy in SBSMPs Mode.

Variables (Y, N) Strategy

λYN∗ v
2

pYN∗
1

s+1
2

pYN∗
2

v(2−s)
4

πYN∗
1

(4s−2)(1−v)+s2(3v−2)
8(1−v)

πYN∗
2

s2v
16(1−v)
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Proposition 6. Compared with the (N, N) strategy, the (Y, N) strategy has the following conditions:
Compared to the (N,N) strategy, both manufacturers experience an increase in profits under

the (Y, N) strategy (i.e., πYN∗
1 > πNN∗

1 , πYN∗
2 > πNN∗

2 ).

Proof. See Appendix B.3.
Manufacturer 1’s profit under strategy (Y, N) is higher than that under strategy (N, N).

The reason is that as the level of quality disclosure increases, consumers’ willingness to pay
for high-quality products also rises, leading to higher prices and increased sales. Compared
with the (N, N) strategy, the (Y, N) strategy further enhances profit growth. Under strategy
(Y, N), quality information for Manufacturer 2’s product is not disclosed, leading to lower
market demand. To maintain market share, Manufacturer 2 typically cuts its price to avoid
intense price competition. Nevertheless, Manufacturer 1’s quality disclosure indirectly
benefits Manufacturer 2, allowing it to earn a higher profit under strategy (Y, N) than under
strategy (N, N).

5.4. Unilateral Quality Disclosure by Low-Quality Manufacturers (N, Y) Strategy in
SBSMPs Mode

Manufacturer 2 adopts a unilateral quality disclosure strategy, disclosing only the
quality information of its own product and bearing the associated cost. The manufacturers’
profit functions are given as follows:

The Profit Functions of Manufacturer 1:

π1 = p1q1 + λq2 (20)

The Profit Functions of Manufacturer 2:

π2 = (p2 − λ)q2 −
1
2

s2 (21)

The decision sequence is as follows. First, Manufacturer 1 determines the commis-
sion and the selling price. Based on Table 7, we use backward induction to derive the
equilibrium outcome. Second, Manufacturer 2 determines its selling price. The optimal
equilibrium includes the commission fee, retail prices for both manufacturers, and the
profits of Manufacturers 1 and Manufacturers 2. For clarity, the simplified equilibrium
results for the (N, Y) strategy are reported in Table 11.

Proposition 7. Compared with the (N, N) strategy, the (N, Y) strategy has the following conditions:

(1) The profit of Manufacturer 1 under the (N, Y) strategy is higher than that under the (N, N)
strategy (i.e., πNY∗

1 > πNN∗
1 ).

(2) For Manufacturer 2, when its product quality satisfies 0.15 < v < 0.85, its profit under
the (N, Y) strategy is lower than that under the (N, N) strategy (i.e., πNY∗

2 < πNN∗
2 ).

Otherwise, its profit under the (N, Y) strategy is higher than that under the (N, N) strategy
(i.e., πNY∗

2 > πNN∗
2 ).

Proof. See Appendix B.4.
Under the (N, Y) strategy, only the product quality of Manufacturer 2 is disclosed,

while the quality of Manufacturer 1’s product remains undisclosed, inevitably affecting
Manufacturer 1’s quality standing. As a result, Manufacturer 1’s demand decreases. To
maintain the smooth operation of the self - built shared manufacturing platform, the
commission price must inevitably rise. Under the strategy in which Manufacturer 2
discloses only its own product quality and bears the disclosure cost, Manufacturer 2
is unwilling to disclose when its product quality satisfies 0.15 < v < 0.85. While the
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improvement in quality disclosure enhances Manufacturer 2’s product price and demand,
the increase is insufficient to offset the combined costs of commission and quality disclosure
when compared to the (N, N) strategy.

Table 11. Equilibrium Solutions under the (N, Y) Strategy in SBSMPs Mode.

Variables (N, Y) Strategy

λNY∗ s+v
2

pNY∗
1

1
2

pNY∗
2

3s+2v
4

πNY∗
1

s2+2v(1−v)
8v(1−v)

πNY∗
2

s2
(

8(v−1)+1
)

16v(1−v)

5.5. Comparative Analysis of Three Quality Disclosure Strategies Under the SBSMPs Model

In order to study the attribution of responsibility for quality disclosure under SBSMPs
mode, the profit of two manufacturers under three strategies (Y, Y), (Y, N) and (N, Y) under
SBSMPs mode is compared and analyzed. Through this comparison, the aim is to identify
the most effective quality disclosure strategy in the SBSMPs model. The research results
will provide theoretical guidance and practical reference for supply chain management.

Proposition 8. Comparative analysis of the profits of the self-built shared manufacturing platform
and the two manufacturers under the (Y, Y), (Y, N), and (N, Y) strategies:

(1) For Manufacturer 1, which operates a self-built shared manufacturing platform, adopting
quality disclosure is better than not disclosing quality, and the specific strategy choice depends
on Manufacturer 2’s product quality and its quality disclosure level: When Manufacturer
2’s product quality is low (i.e., 0 < v ≤ 0.5 ) and its disclosure level s = 4−4v

4−3v is below the
threshold, the (Y, Y) strategy yields a higher profit; When Manufacturer 2’s product quality
is high (i.e., 0.5 < v ≤ 1) and its disclosure level s = 4v

1+3v is below the threshold, the
(Y, N) strategy is more advantageous; However, when the quality disclosure level is high
(−4+4v
−4+3v < s < 1) ∩ ( 4v

1+3v < s < 1) , the (N, Y) strategy becomes the optimal choice.
(2) For Manufacturer 2, it is unwilling to disclose only its own product quality. When Manufac-

turer 2’s product quality is low (i.e., 0 < v < 0.5), the (Y, Y) strategy is more favorable than
other strategies. Conversely, when Manufacturer 2’s product quality is high (i.e., 0.5 < v < 1),
the (Y, N) strategy becomes the better option.

Proof. See Appendix B.5.
When the rival’s quality is low, the gap in product quality in the market is large, and

Manufacturer 1 chooses strategy (Y, Y), as shown in the light-gray area in Figure 6; the
high-quality manufacturer bears the disclosure cost and discloses both parties’ quality
information to highlight its advantage. When the rival’s quality is high, the market quality
gap is small, and Manufacturer 1 chooses strategy (Y, N), as shown in the dark-gray area in
Figure 6, to avoid intensified competition. When the cost of quality disclosure is extremely
high, it strategically shifts the disclosure responsibility to the rival to avoid the cost, as
shown in the white area in Figure 6.

Manufacturer 2 always avoids disclosing quality information alone when Manufac-
turer 1 remains silent, and it chooses to support bilateral disclosure or platform-only
disclosure depending on its own quality level. Because under strategy (N, Y), consumers
may question Manufacturer 1’s non-disclosure as the platform operator and may infer that
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its quality is higher or that Manufacturer 2’s disclosure is questionable, which suppresses
demand for Manufacturer 2’s product and thereby harms its profit.
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Figure 6. Strategy selection of Manufacturer 1.

6. Comparison of Two Shared Manufacturing Modes
In order to explore how to make the best choice between SBSMPs and TPSMPs mode

under the specific quality disclosure strategy. By comparing and analyzing the difference
of quality disclosure strategy between the two models, we try to reveal how manufacturers
should optimize their mode selection according to quality disclosure strategy.

Proposition 9. Manufacturers’ choices between the two shared manufacturing models under the
(N, N), (Y, Y), (Y, N), and (N, Y) strategies:

(1) Under all four strategies, high-quality Manufacturer 1 chooses the SBSMPs model.
(2) Under the (N, N) strategy, Manufacturer 2 tends to prefer the TPSMPs model. Under the (Y,

Y) strategy, when −4v+4v2

−16−6v+v2 < s < 4−4v
2+v , low-quality Manufacturer 2 opts for the SBSMPs

model; otherwise, it chooses the TPSMPs model. Under the (Y, N) strategy, Manufacturer 2
generally prefers the SBSMPs model. Specifically, when−4v+8v2−4v3

−16−10v+5v2 < s < −4+8v−4v2

−6+3v , low-
quality Manufacturer 2 chooses the SBSMPs model; otherwise, it selects the TPSMPs model.

Proof. See Appendix C.1.
We compare the profits of manufacturers under different quality disclosure strate-

gies in two shared manufacturing models. The findings indicate that, for Manufac-
turer 1, the SBSMPs model is more advantageous than the TPSMPs model. This is
because, in the SBSMPs model, the profit earned by Manufacturer 1 encompasses
the total profit generated by both the platform and Manufacturer 1 in the TPSMPs
model (i.e., πSBSMPs

1 ≈ πTPSMPs
1 + πTPSMPs

o ), where πSBSMPs
1 and πTPSMPs

1 represent Man-
ufacturer 1’s profits under the SBSMPs and TPSMPs models, respectively, and πTPSMPs

o
represents the third-party shared manufacturing platform’s profit.

For Manufacturer 2, preferences for shared manufacturing platform modes vary under
different quality disclosure strategies. Under the ( N , N) strategy, Manufacturer 2 opts for
third-party shared manufacturing platforms. This decision is driven by the absence of a
competitive relationship between TPSMPs and Manufacturer 2, which prevent excessive
commission pressures on Manufacturer 2. However, under the (Y, Y) strategy, especially
when the quality disclosure level is within a specific interval, i.e., −4v+4v2

−16−6v+v2 < s < 4−4v
2+v ,

Manufacturer 2 chooses to build a Self-Built Shared Manufacturing Platform (SBSMPs),
as shown in the gray area of Figure 7a , because this strategy can bring higher profits
to Manufacturer 2. This preference is attributed to the superior quality control capabil-
ities of SBSMPs, enabling Manufacturer 2, whose product quality is inferior to that of
Manufacturer 1, to optimize its product quality effectively. Consequently, under the (Y, Y)

https://doi.org/10.3390/jtaer21020070

https://doi.org/10.3390/jtaer21020070


J. Theor. Appl. Electron. Commer. Res. 2026, 21, 70 22 of 30

strategy, SBSMPs facilitate higher profits for Manufacturer 2 compared to TPSMPs. In
contrast, Manufacturer 2’s profit under the TPSMPs mode exceeds that under the SBSMPs
mode only under specific conditions, as shown by the white region in Figure 7a, because
under the (Y, Y) strategy in the TPSMPs mode, Manufacturer 2 does not pay additional com-
missions due to competitive pressure from Manufacturer 1. Under the (Y, N) strategy, the
SBSMPs mode is more favorable for Manufacturer 2 because Manufacturer 1’s disclosure
sends a strong quality signal to the market and effectively attracts more consumers who
seek high-quality products to the platform, thereby strengthening demand-side economies
of scale. Manufacturer 2 can benefit from this expanded total market demand without
incurring the cost of quality disclosure.

Under the (N , Y) strategy, when the level of quality disclosure is relatively low, i.e.,
−4v+8v2−4v3

−16−10v+5v2 < s < −4+8v−4v2

−6+3v , Manufacturer 2 selects the SBSMPs model, as shown by the
shaded region in Figure 7b. This selection is due to the endorsement of product quality
by the shared manufacturing platform established by Manufacturer 1 when the quality
disclosure level is low. However, when the quality disclosure level is high, Manufacturer 2’s
profits in the TPSMPs mode surpass those in the SBSMPs mode. This outcome arises because,
under the (N, Y) strategy, Manufacturer 2 must bear the costs associated with quality disclosure.
To avoid excessive commission fees imposed by Manufacturer 1 due to competitive pressures
within the SBSMPs mode, opting for TPSMPs becomes the most prudent choice.
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(a) Manufacturer 2's Mode Selection under the (Y, Y) Strategy
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(b) Manufacturer 2's Mode Selection under the (N, Y) Strategy

Figure 7. Manufacturer 2’s Choice of Two Shared Manufacturing Modes under the (Y, Y).

7. Conclusions
7.1. Main Findings

Shared manufacturing features a “partner” structure; this loose collaboration, during
resource sharing and capacity coordination, combined with misaligned objectives and
differences in quality control standards, makes quality information more opaque in produc-
tion and can lead to a sharp decline in product quality. In the absence of a effective quality
information transmission mechanism, the market faces an adverse selection dilemma:
high-quality manufacturers fail to capture fair returns, while low-quality manufacturers
may trigger a vicious cycle wherein “bad money drives out good.” Against this backdrop,
quality disclosure serves as a critical breakthrough to mitigate the “lemon market” effect in
shared manufacturing. However, due to the platform-led and multi-agent collaborative
structure, the choice of quality disclosure strategies and their alignment with different
platform models have yet to be systematically revealed. This paper addresses this gap by
constructing a platform-led game model to compare two typical shared manufacturing
models: third-party platforms and self-built platforms. In the third-party model, an in-

https://doi.org/10.3390/jtaer21020070

https://doi.org/10.3390/jtaer21020070


J. Theor. Appl. Electron. Commer. Res. 2026, 21, 70 23 of 30

dependent platform intermediates transactions and derives revenue from commissions
charged to manufacturers. In the self-built model, the manufacturer operating the platform
both produces its own products and subcontracts orders to other manufacturers, while
charging commissions. This study examines supply chain members’ strategic choices under
four quality disclosure scenarios—no disclosure, bilateral disclosure, unilateral disclosure
by the high-quality manufacturer, and unilateral disclosure by the low-quality manufac-
turer—as well as manufacturers’ preferences for the two shared manufacturing models.
The analysis reveals that the platform’s identity determines its profit structure, which in
turn shapes the decision-making logic of each member. The key findings are summarized
as follows:

(1) Commonalities across the two modes.

Under both third-party (TPSMPs) and self-built (SBSMPs) shared manufacturing
modes, implementing quality disclosure increases the platform’s profit. This commonality
indicates that quality disclosure is a fundamental governance tool for platforms to improve
the trading environment, providing economic incentives and a theoretical basis for platform
managers to implement information disclosure mechanisms.

(2) Under the third-party platform mode, the platform’s strategy choice reflects a careful
trade-off between information disclosure costs and market demand.

The high-quality manufacturer always has a strong incentive to disclose the quality
of its own product unilaterally and strictly prefers the scenario in which only it discloses
while the rival does not. High-quality manufacturers maintain strong incentives for uni-
lateral quality disclosure and strictly prefer strategic contexts where they disclose while
competitors remain silent. Low-quality manufacturers similarly favor scenarios where
only high-quality firms disclose unilaterally and exhibit no incentive to reveal their own
quality information.

(3) Self-built platform mode: Quality disclosure strategies based on competitive positioning.

In platform models self-established and operated by leading manufacturers, these
firms hold dual roles as both platform operators and competing manufacturers, with their
disclosure strategies forming a strategic extension of competitive positioning. When com-
petitor quality is low and market quality gaps are substantial, leaders strategically assume
disclosure costs to simultaneously reveal both parties’ quality information, emphasizing
their competitive advantage. Whereas when competitor quality is high and quality differ-
entiation narrows, leaders shift to disclosing only their own quality to mitigate intensified
competition. However, when disclosure costs are prohibitively high, leaders strategically
transfer disclosure obligations to competitors to avoid cost escalation.

Subordinate manufacturers consistently refrain from unilateral disclosure when the
leader remains silent, instead conditionally supporting either bilateral disclosure or leader-
only disclosure based on their quality positioning. Specifically, when their quality is high,
they favor bilateral disclosure to validate their value proposition; conversely, when their
quality is low, they prefer leader-only disclosure to avoid unfavorable direct comparisons.

(4) In shared manufacturing, manufacturers’ choice of platform type is not arbitrary;
it is a strategic decision shaped jointly by their quality level and the information
disclosure environment.

High-quality manufacturers generally prefer the self-built shared manufacturing
platform mode to take control of quality disclosure, thereby turning information control into
a strategic tool to reinforce their market leadership. In contrast, low-quality manufacturers’
mode choice is strategy-dependent, and their decision is closely tied to the quality disclosure
strategy. When neither party discloses, they typically choose a third-party platform to
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avoid quality comparisons. Under the strategy in which all products in the market disclose
quality, whether a low-quality manufacturer joins the self-built platform is subject to a clear
threshold condition. Only when both its product quality and the quality disclosure level
fall within a certain range does it tend to choose the self-built platform mode; otherwise, it
switches to the third-party platform mode. When only the high-quality party discloses, it
chooses the self-built platform to make the most of the market demand created by the high-
quality platform owner’s disclosure. When only the low-quality manufacturer discloses, it
chooses the self-built shared manufacturing platform as a quality “endorsement” when
the disclosure level is low. However, at other disclosure levels, it typically chooses the
third-party shared manufacturing mode to avoid commission pressure.

7.2. Potential Application

With the rapid growth of the sharing economy, supply chain members’ strategic
choices in shared manufacturing have profound effects on the operational efficiency and
economic performance of the entire supply chain. Our findings suggest substantial potential
applications in shared manufacturing.

(1) For third-party shared manufacturing platforms, recognizing quality disclosure as an
effective means to boost transaction volume and profitability is essential. Platforms
must strike a precise balance between disclosure costs and market demand. Specifi-
cally, they should offer tailored support to high-quality service providers who favor
unilateral disclosure, while avoiding mandatory disclosure for low-quality providers
but strictly enforcing compliance baselines.

(2) For leading firms that operate self-built shared-manufacturing platforms, quality
disclosure should be incorporated as a tool for dynamic competitive strategy. Their
strategic choices should depend on the quality comparison between themselves and
rivals and on the disclosure level, adopting bilateral disclosure to develop the market
and using unilateral disclosure to avoid intensified competition.

(3) For ordinary manufacturers participating in shared manufacturing, the platform’s
quality disclosure policy should be a critical factor when selecting an entry point.
Regardless of the platform type, high-quality manufacturers should consistently
proactively disclose core quality information (e.g., inspection data, certification qualifi-
cations). They should prioritize scenarios where they disclose while competitors do
not, leveraging unilateral disclosure to establish a moat of quality trust. Within propri-
etary platforms, they should flexibly adjust the disclosure scope based on quality gaps
to maximize competitive advantage.

High-quality manufacturers should prioritize modes that ensure the effective transmis-
sion of their quality signals. Conversely, subordinate manufacturers with relatively lower
quality should adopt a contingent strategy: when their quality is relatively high and the
market gap is small, they should support bilateral disclosure to validate their value; when
their quality is lower and the market gap is large, they should free-ride on the disclosure
efforts of leading or high-quality manufacturers.

7.3. Limitations and Future Research

Although this study has achieved certain results in the sharing of manufacturing
models and quality disclosure strategies, has obtained quality information disclosure
strategies for manufacturers and platforms, there are still limitations that cannot be ignored.

In terms of the scope of shared manufacturing models, the role of the platform in
capacity sharing can be further subdivided into categories such as intermediary, maker,
service, and collaborative types. However, this study is confined to comparing only
two models: third-party shared manufacturing platforms (TPSMPs) and self-built shared
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manufacturing platforms (SBSMPs). This narrow scope limits the comprehensiveness
of the study’s understanding of shared manufacturing and prevents the findings from
being generalized across all shared manufacturing scenarios, thus restricting the broader
applicability and dissemination of the research results. Regarding the dominance structure
within the research, this study primarily focuses on the platform’s perspective in exploring
quality disclosure strategies. In reality, however, large manufacturers or retailers often hold
dominant positions within the supply chain due to their significant market share, brand
influence, and resource advantages. This study does not sufficiently consider the complex
hierarchical structures and power dynamics within the supply chain, which may lead to an
inaccurate analysis of the quality disclosure decision-making process. Consequently, the
proposed strategies may not be directly applicable to real-world supply chain scenarios.

In addition to addressing the aforementioned limitations, future research could be
expanded in several directions. Research on subsidy strategies employed by shared man-
ufacturing platforms for manufacturers could focus on developing a scientific subsidy
model and exploring optimal subsidy strategies. This model could examine how platforms
can encourage manufacturers’ participation in quality disclosure. Although this study
suggests that shared manufacturing platforms are inclined to promote quality disclosure
within the supply chain, the extent of manufacturers’ willingness to participate remains
uncertain. By investigating the relationship between the intensity and form of subsidies
and manufacturers’ enthusiasm for quality disclosure, future studies could help platforms
refine their quality disclosure promotion strategies, enhance disclosure effectiveness, and
contribute to the healthy development of the shared manufacturing ecosystem.
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Appendix A
Appendix A.1. Proofs of the Equilibrium Solutions in the TPSMP Model

Proof (N, N). Considering the Manufacturers’ action first, we can find that πNN
1 is a con-

cave function in p1 and πNN
2 is a concave function in p2 by the backward induction method.

Letting the first partial derivatives of πNN
1 with respect to p1 be zero, and the first partial
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derivatives of πNN
2 with respect to p2 be zero, we gain: ∂π1

∂p1
= 1−2p1+p2−v+λ

1−v = 0 and
∂π2
∂p2

= λ−2p2+p1v
(1−v)v = 0.

Solving the above system of linear equations, we obtain the reaction functions of p1

and p2 with respect to λ and v as follows:

p1 =
−2 + 2v − 3λ

−4 + v
(A1)

p2 =
v2 − 2λ − v(1 + λ)

−4 + v
(A2)

Next, considering the third-party platform’s action: substituting Equations (A1) and (A2)
into the platform’s profit function (Equation (2) in the main text), we can observe that πNN

o
is a concave function in λ (the joint concavity in v, λ, p1, p2 is guaranteed by the parameter
range 0 < v < 1). Letting the first partial derivative of πNN

o with respect to λ be zero, we
gain: ∂πo

∂λ = 4λ+v(−3+2λ)
(−4+v)v = 0

The optimal commission fee of πNN
o is obtained. Substituting the optimal λ back into

(A1) and (A2), we obtain the following:

pNN∗
1 =

8 − 4v2 + 5v
2(v + 2)(4 − v)

(A3)

pNN∗
2 =

v(5 − 2v)
2(4 − v)

(A4)

Finally, substituting all optimal results (λNN∗, pNN∗
1 , pNN∗

2 ) into the profit functions
(Equations (1)–(3) in the main text), we obtain the following:

πNN
o =

9v
4(v + 2)(4 − v)

(A5)

πNN
1 =

(1 − v)(v + 8)2

4((v + 2)(4 − v))2 (A6)

πNN
2 =

v(1 − v)3

((v + 2)(4 − v))2 (A7)

The equilibrium solutions of the (Y, Y), (Y, N), and (N, Y) strategies follow the same
backward induction logic and thus will not be elaborated on further.

Appendix A.2. Proof of Proposition 1

πYT
o − πYN

o =
s
(

6v+s(2−7v+2v2)
)

4(4−v)v > 0,πYT
1 − πYN

1 =
s(1−v)

(
s(2+v)+2(8+v)

)
4(−4+v)2(2+v) > 0

Let πYT
2 − πYN

2 =
s(1−v)

(
s(2+v)−2(1−v)v

)
(−4+v)2v(2+v) = 0, then the level of quality disclosure can

be obtained as:

s =
2(1 − v)v

2 + v
.

Appendix A.3. Proof of Proposition 2

πYN
o − πNN

o = s(6+s)v
4(4−v)(2+v) > 0,

πYN
1 − πNN

1 =
s
(
−2(64−64v−9v2+8v3+v4)+s(64−48v−73v2+14v3+9v4−2v5)

)
4(−4+v)2(−1+v)(2+v)2 > 0

πYN
o − πNN

o =
s(4−2v+v2)

(
2(1−v)2+s(4−2v+v2)

)
(4−v)2(1−v)v(2+v)2 > 0
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Appendix A.4. Proof of Proposition 3

πNY
o − πNN

o = s(s+3v)
(4−v)v(2+v) > 0

πNY
1 − πNN

1 =
3s(v2+7v+3s−8)

(−4+v)2(1−v)(2+v)2 .

Let A1 = 3s
(
v2 + 7v + 3s − 8

)
, then the level of quality disclosure can be obtained as:

s = 1
3
(
8 − 7v − v2).

πNY
2 − πNN

2 =
s(4(−1+v)2v(−2−2v+v2)+s(8−48v+32v2+36v3−6v4−5v5+v6))

2(−4+v)2(1−v)v(2+v)2

Let πNY
2 − πNN

2 = 0, then the level of quality disclosure can be obtained as:
s = 8v−8v2−12v3+16v4−4v5

8−48v+32v2+36v3−6v4−5v5+v6

Appendix A.5. Proof of Proposition 4

πYT
o − πNN

o =
s
(

6v+s(2−6v−2v2+v3)
)

2(4−v)v(2+v) > 0, πYN
o − πYT

o = − s(2−v)
(

6v+s(2+v)
)

4(4−v)v(2+v) < 0

πYT
o − πYN

o =
s
(

s(12+3v−2v2)−6v
)

4(4−v)(2+v) Let A2 = s
(
s(12 + 3v − 2v2)− 6v

)
, then the level of

quality disclosure can be obtained as: s = 6v
12+3v−2v2

πYT
1 − πYN

1 =
s
(
−6(−8+7v+v2)+s(−34+26v+38v2−8v3−5v4+v5)

)
2(−4+v)2(−1+v)(2+v)2 < 0

πYN
o − πYT

o =
s
(

2(112+6v−9v2−v3)−s(100+52v−21v2−7v3+2v4)
)

4(4−v)2(2+v)2 > 0

πYT
2 − πYN

2 = − 3s(2−v)
(

2(1−v)2v+s(2−v+2v2)
)

(4−v)2(1−v)v(2+v)2 < 0

πYN
o − πYT

o =
s
(
−24(−1+v)v+s(24+40v+32v2−12v3−4v4+v5)

)
2(−4+v)2v(2+v)2 > 0

Appendix B
Appendix B.1. Proofs for the Equilibrium Solutions in the SBSMPs Model

Proof (N, N). Considering the Manufacturer 2 action first, we can find that πNN
2 is a joint

concave function in p2 by the backward induction method. Letting the first partial deriva-
tives for πNN

2 of p2 be zero. We gain ∂π1
∂p1

= 1−2p1+p2−v+λ
1−v = 0 and ∂π2

∂p2
= λ−2p2+p1v

(1−v)v = 0.
And we can obtain the reaction functions for p2 of λ, v as follows,

p2 =
λ − 2p2 + p1v

(1 − v)v
(A8)

Next, considering the Manufacturer 1 action and substituting Equations (A8) into
Equation (14), we can observe that πNN

1 is a joint concave function in v, λ, p1, p2. Letting
the first partial derivatives for πNN

1 of λ be zero, we gain ∂π1
∂λ = p1v−λ

(1−v)v = 0. Letting the first

partial derivatives for πNN
1 of p1 be zero, we gain ∂π1

∂p1
= 1+p1(−2+v)−v+λ

1−v = 0. Solving the
above equation for λ and p1, we obtain the following:

λNN∗ =
v
2

(A9)

λNN∗ =
1
2

(A10)

Thus, the optimal commission fee and sale price of πNN
1 are obtained. Substituting

λNN∗, pNN∗
1 into (A8), the optimal sale price pNN∗

2 can be gained. Substituting all results
into (A9) and (A10), we get the optimal profits as follows:

πNN∗
1 =

1
4

(A11)

πNN∗
2 = 0 (A12)
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The equilibrium solutions of the (Y, Y), (Y, N), and (N, Y) strategies are similar to those
of the (N, N) strategy and thus will not be elaborated on further.

Appendix B.2. Proof of Proposition 5

πYY
1 − πNN

1 = s(s+4v−3sv)
8v > 0, πYY

2 − πNN
2 = s2(1−v)

16v > 0

Appendix B.3. Proof of Proposition 6

πYN
1 − πNN

1 = s(4−4v−2s−3sv)
8(1−v) > 0, πYN

2 − πNN
2 = s2v

16−16v > 0

Appendix B.4. Proof of Proposition 7

πNY
1 − πNN

1 = s2

8v−8v2 > 0 Let πNY
2 − πNN

2 = s2(1−8v+8v2)
16(1−v)v = 0, then the quality level

of Manufacturer 2 can be obtained as: v = 1
4 (2 −

√
2) or 1

4 (2 +
√

2) (i.e., v = 0.146 or 0.85).

Appendix B.5. Proof of Proposition 8

πYT
1 − πYN

1 = s2(−1+2v)
16(−1+v)v , πYT

1 − πNY
1 = s2(−6+7v)

16(−1+v) , πYN
1 − πNY

1 = − s2(1−7v)
16v

Let πYT
1 − πYN

1 = 0, then the quality level of Manufacturer 2 can be obtained as: v = 1
2

Let πYT
1 − πNY

1 = 0, then the level of quality disclosure can be obtained as: s = 4(1−v)
4−3v

Let πYN
1 − πNY

1 = 0, then the level of quality disclosure can be obtained as: s = 4v
1+3v∣∣πYT

2 − πYN
2

∣∣ = s2(1−2v)
16(1−v)v , πYT

2 − πNY
2 = s2(6−7v)

16(1−v) , πYN
2 − πNY

2 = s2(−1+7v)
16v

Let πYT
2 − πYN

2 = 0, then the quality level of Manufacturer 2 can be obtained as: v = 1
2

Let πYT
2 − πNY

2 = 0, then the quality level of Manufacturer 2 can be obtained as: v = 6
7

Let πYN
2 − πNY

2 = 0, then the quality level of Manufacturer 2 can be obtained as: v = 1
7
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Under the (N, N) strategy, a comparison of Manufacturer 1’s profits between third-
party shared manufacturing and self-built shared manufacturing.

πTPSPMs
1 − πSBSPMs

1 = − 1
4 − (−1+v)(8+v)2

4(−4+v)2(2+v)2 < 0
Under the (Y, Y) strategy, a comparison of Manufacturer 1’s profits between third-

party shared manufacturing and self-built shared manufacturing.

πTPSPMs
1 − πSBSPMs

1 = −−3s2v+s2+4sv+2v
8v − (v−1)(s(v+2)+v+8)2

4(v−4)2(v+2)2 < 0
Under the (Y, N) strategy, a comparison of Manufacturer 1’s profits between third-

party shared manufacturing and self-built shared manufacturing.

πTPSPMs
1 − πSBSPMs

1 = − v(s2(v4−4v3+26v−32)+4s(v4−4v3+35v−32)+2(v4−4v3+6v2+77v−80))
8(v−4)2(v−1)(v+2)2 < 0

Under the (N, Y) strategy, a comparison of Manufacturer 1’s profits between third-
party shared manufacturing and self-built shared manufacturing.

πTPSPMs
1 − πSBSPMs

1 = 1
8

(
s2

(v−1)v − 2(6s+v2+7v−8)
2

(v−4)2(v−1)(v+2)2 − 2
)
< 0

Under the (N, N) strategy, a comparison of Manufacturer 2’s profits between third-
party shared manufacturing and self-built shared manufacturing.

πTPSPMs
2 − πSBSPMs

2 = − (v−1)3v
(v−4)2(v+2)2 > 0

Under the (Y, Y) strategy, a comparison of Manufacturer 2’s profits between third-
party shared manufacturing and self-built shared manufacturing.

πTPSPMs
2 − πSBSPMs

2 = (s2(−1 + v))/(16v) − ((−1 + v)((−1 + v)v + s(2 + v))2)/
((−4 + v)2v(2 + v)2)

Let πTPSPMs
2 − πSBSPMs

2 = 0, then the quality level of Manufacturer 2 can be obtained
as: s = 4−4v

v+2 or 4v2−4v
v2−6v−16 .
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Under the (Y, N) strategy, a comparison of Manufacturer 2’s profits between third-
party shared manufacturing and self-built shared manufacturing.

πTPSPMs
2 − πSBSPMs

2 =
(sv2−2sv+4s−v2+v)

2

(v−1)v(−v2+2v+8)2 − s2v
16−16v < 0

Under the (N, Y) strategy, a comparison of Manufacturer 2’s profits between third-
party shared manufacturing and self-built shared manufacturing.

πTPSPMs
2 − πSBSPMs

2 = − 3s2(5v3−20v2+4v+32)+32s(v2−2v−2)(v−1)2+16v(v−1)4

16(v−4)2(v−1)(v+2)2

Let πTPSPMs
2 − πSBSPMs

2 = 0, then the quality level of Manufacturer 2 can be obtained
as: s = −4v3+8v2−4v

5v2−10v−16 or−4v2+8v−4
3v−6 .
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