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Abstract

Live-streaming has become increasingly populous in recent years and a large body
of manufacturers such as Apple and Huawei have adopted live-streaming strategies.
Despite the live-streaming can disclose product information and enhance consumer
utilities, consumers may leave the market if they realize that the product is not fit for
them after watching the live-streaming. This paper studies the opening strategy of
live-streaming for competitive manufacturers who sell products with differential qual-
ity. Four cases regarding whether the manufacturers open a live-streaming channel
to disclose product information are modeled, namely, NN (no manufacturer opens),
DN/ND (one manufacturer opens), and DD (both manufacturers open). We further
analyze how product quality influences live-streaming strategies. The result shows
that adopting live-streaming allows a manufacturer to charge higher prices, whereas
competitor live-streaming adoption exerts downward price pressure. Interestingly,
live-streaming does not universally benefit manufacturers. Rather, for the high-quality
manufacturer, the manufacturer benefits from the live-streaming channel when the
fitness of its product is mid-value. However, for the low-quality manufacturer, the
manufacturer will be better off by opening a live-streaming channel when the fitness
of its product is large.

1. Introduction

Live streaming retail, a new sales model based on real-time video, has become

an indispensable marketing tool for businesses in recent years and has expanded
rapidly worldwide. For example, during China’s 2022 “Double 11” shopping festival,
live streaming sales reached $25.7 billion, representing a year-on-year growth of
146.1% [1]. As of 2021, there were 76,000 live e-commerce enterprises in China—a
increase of 216.66% compared to the previous year—with a user base of 620 million
and a total transaction value exceeding RMB 5.3 trillion [2]. International e-commerce

PLOS One | https://doi.org/10.1371/journal.pone.0339997  February 11, 2026

1124



http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0339997&domain=pdf&date_stamp=2026-02-11
https://doi.org/10.1371/journal.pone.0339997
http://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0001-5192-4359
mailto:zh.li@suda.edu.cn

PLO\Sﬁ\\.- One

Competing interests: The authors have
declared that no competing interests exist.

platforms such as Facebook, Amazon, and Walmart have also introduced live stream-
ing features through partnerships with platforms like Instagram and TikTok, further
demonstrating the model’s commercial value.

Unlike traditional online sales methods, live-streaming sales involve hosts intro-
ducing products to consumers via real-time video on merchant platforms [3]. The
format and content of live streams—such as interactive games between hosts and
viewers, the authenticity of product experience sharing, and trust-assurance cues
embedded in the live-streaming interface—all significantly influence consumer
engagement and purchasing behavior. During broadcasts, hosts present products
from multiple perspectives using images, videos, and textual descriptions [4]. This
allows viewers to acquire more detailed product information through demonstrations
[5], pose questions freely in the comment section, and engage in discussions with
others [6], thereby developing a more comprehensive understanding of the products
[7]. Grounded in theories such as customer participation and uses and gratifications,
live streaming fulfills diverse consumer needs by offering informational, entertain-
ment, and social experiences. The real-time interaction between hosts and consum-
ers mitigates the lack of social presence typical in conventional online shopping [8],
reduces uncertainty in product evaluation [9], and diminishes perceived risks associ-
ated with online purchases [10]. As a result, it strengthens trust and purchase inten-
tion [11,12], while also enhancing participation and driving purchasing behavior [13].

The reasons enterprises adopt live-streaming channels are diverse, including
highlighting product authenticity and advantages, building trust, deepening interac-
tion, leveraging platform incentives, and balancing operational costs against returns.
Based on the theories discussed above, companies can formulate corresponding
strategies. These may include adopting live-streaming channels to enhance the
quality of host-viewer interaction and strengthen the sense of social presence;
incorporating authentic and entertaining content to meet user needs; designing highly
interactive live-stream segments to foster customer integration; and optimizing trust
mechanisms and process flows—all of which contribute to higher conversion rates
and stronger consumer trust. For example, Nongfu Spring conducted live streams
that took viewers on a virtual “factory tour,” showcasing its water sources, mod-
ern production lines, and rigorous quality inspection processes in real time. This
approach intuitively emphasized the brand’s core values of “natural and healthy”
products, effectively addressing consumer concerns about water safety.

In the live streaming ecosystem, manufacturer self-streaming—exemplified by
brands such as Apple, Huawei, and Suning—has emerged as one of the mainstream
formats. In 2020, approximately 55% of live streams on Taobao were conducted by
sellers themselves (iResearch, 2021), underscoring the growing significance of this
trend. In such broadcasts, manufacturers independently set prices and sell their own
products [13], thereby creating brand-exclusive live streaming environments [14].
However, as more manufacturers venture into live streaming—for instance, both
Apple and Huawei launched their live streaming channels in 2023—competition has
intensified. This expansion is often accompanied by high operational costs and the
potential for price wars.
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Notably, current research in live streaming has predominantly centered on consumer trust [15,16,17], platform or
channel mechanisms [18,19,20], and the influence of influencers [21,22,23]. However, comparatively less attention has
been devoted to the competitive strategies of heterogeneous manufacturers in live streaming under conditions of quality
differences. In practice, competitive manufacturers may sell heterogeneous products with distinct quality [24] and product
fitness is private information. Consumers do not acknowledge the product information in advance and purchase a suitable
product based on their utility perception. Therefore, live-streaming provides consumers with detailed product information
and thus, consumers obtain higher utility if products fit with their expectations [25]. Nonetheless, it is uneconomic for man-
ufacturers to adopt live-streaming if the product is not suitable for consumers since consumers will leave the market and
the manufacturers undertake an operation cost for live-streaming. Therefore, whether it is beneficial for manufacturers,
especially low-quality manufacturers, to disclose product information to expand market sizes is unknown. How to make a
live-streaming strategy based on product quality, consumer preference, and the live-streaming strategy of competitors is
far from resolved. It is unclear how these factors affect the manufacturers’ live-streaming choices.

Although live-streaming sales have experienced rapid practical growth, the theoretical underpinnings and strategic
implications outlined above have not yet been systematically investigated. In particular, there is a lack of modeling and
analytical research from a game-theoretic perspective regarding manufacturers’ decisions to adopt live streaming and
their quality information disclosure mechanisms. To bridge this research gap, this study develops a game-theoretic model
involving two competing manufacturers, incorporating product quality differences and consumer preference heterogene-
ity. The aim is to provide a theoretical foundation and practical decision support for manufacturers formulating strategies
in the context of live-streaming commerce. Four cases regarding whether the competitive manufacturers adopt live-
streaming channels are modeled, including NN (no manufacturer opens), DN/ND (one manufacturer opens), and DD (both
manufacturers open). We further explore the impact of product quality on the opening strategy of live-streaming. Consum-
ers hold an expected utility in the absence of live-streaming due to information asymmetry, whereas they could realize full
utility in the presence of live-streaming. The optimal pricing strategy and opening strategy of live-streaming channel are
revealed.

This paper contributes theoretically by shedding light on the operational mechanism of live-streaming for competi-
tive manufacturers when manufacturers sell quality differential products. Practically, we provide a pricing strategy and
market-capturing policy for manufacturers considering the live-streaming of the competitor and consumer matching.
Furthermore, we suggest a decision-making system for manufacturers to clearly understand the conditions of adopting
live-streaming selling as a sales channel.

The remainder of this paper is arranged as follows. In Section 2, we review the relative literature. In Section 3, we
describe the model structure and decision problem. This paper sets up the model in Section 4. Model analysis are inves-
tigated in Section 5. Section 6 concludes the results and points out some directions for further research. All the proofs are
provided in the Supporting Information.

2. Literature review

The literature review in this article addresses two primary research streams: live-streaming selling and consumer pref-
erences. It seeks to bridge them theoretically and provide a foundation for the proposed study. The following section
organizes the literature around thematic categories, clarifies the theoretical positioning of this research, and identifies the
specific gaps it aims to fill.

2.1 Live streaming selling

Live-streaming selling, as an emerging sales model, can be deeply explained through several theoretical frameworks: sig-
naling theory, information asymmetry theory, and consumer engagement theory. According to signaling theory, live-streaming
serves as a credible signal of product quality. In markets characterized by information asymmetry, high-quality manufacturers
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can make substantial investments in live-streaming—such as hiring professional hosts, offering multi-angle real-time demon-
strations, and providing unconditional return policies—to convey confidence in their products [26,7]. These signals are credi-
ble because they are difficult for low-quality manufacturers to imitate. Second, live-streaming significantly reduces uncertainty
resulting from information asymmetry. By enabling real-time video displays, interactive Q&A with hosts, and public discus-
sions in comment sections, implicit product attributes—such as actual size, texture, and user experience—are transformed
into explicit, verifiable information [8]. This process enriches consumers’ information sets, lowers uncertainty in utility evalua-
tion, and thus enhances purchase intention. Finally, consumer engagement theory offers a framework for understanding how
live-streaming builds interaction and trust. Unlike one-way communication, live-streaming creates a highly interactive and
immersive environment [6]. Hosts engage the audience through quizzes, giveaways, and limited-time promotions, stimulating
cognitive and emotional involvement [27]. Viewers become active participants and co-creators of content rather than passive
recipients. This deep level of engagement not fulfills social and entertainment needs—as explained by the uses and gratifi-
cations theory [28]—but also fosters emotional connection and trust between consumers and brands or hosts [11]. Conse-
quently, it strengthens brand loyalty and facilitates long-term customer relationships.

Existing research on live streaming selling can be categorized into three main themes: First, consumer behavior and
participation mechanisms. Scholars have primarily explained how live streaming stimulates purchase intention through
trust-building [16,17], cognitive-affective dual pathways [15], and social presence [8]. For example, Sun et al. [10], from a
technological affordance perspective, argued that live streaming enhances consumer participation intention by improving
interactivity and authenticity. Gu et al. [22] identified an inverted U-shaped relationship between entertainment intensity
and participation, suggesting that content strategies should be moderated appropriately. While these studies empha-
size user experience, they often fail to fully incorporate consumer engagement theory or systematically analyze how live
streaming serves as a signaling mechanism to reduce quality uncertainty. Second, manufacturers’ live streaming adoption
strategies (also related to platform or channel mechanisms). Research indicates that manufacturers’ decisions to adopt
live streaming depend on factors such as sales capabilities, commission structures, operational costs, and product attri-
butes [18,29,30,31]. Li et al. [19] further noted that live streaming is more suitable for products with low price sensitivity, as
it more effectively communicates non-price value. However, these studies predominantly focus on operational efficiency
and cost-effectiveness, lacking discussion on quality disclosure strategies within an information asymmetry framework.
They also do not treat the choice of live streaming as a strategic signaling game in competitive contexts. Third, the influ-
encer effect (including platform governance and host contract design). Recent studies have begun examining contractual
structures between platforms and hosts [32,23] and how platform governance influences host behavior [20]. This body of
work offers an institutional perspective on the live streaming ecosystem, yet it does not extend to critical questions regard-
ing how manufacturers can use live streaming to signal product suitability.

2.2 Consumer preference

According to consumer decision-making theory, preferences refer to consumers’ relatively stable evaluations and rankings
of different product attributes—such as quality, brand, functionality, and appearance [33]. These preferences form a men-
tal benchmark for an “ideal product.” Among these, quality preference is particularly crucial, as it determines consumers’
willingness to pay a premium for higher quality [34]. For example, some consumers prioritize high performance (reflect-
ing a high-quality preference), while others prefer basic functionality (reflecting a lower quality preference). Research on
examined a differentiated duopoly game and explored how varying degrees of consumer preference dispersion affect
decision-making. Zhang and Li [37] demonstrated that firms can implement behavior-based price discrimination by stra-
tegically disclosing quality information to different customer segments. However, most studies in this stream of literature
assume that consumers are already informed about product quality before purchase, overlooking contexts in which actual
product fit constitutes private information.
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In online environments, the actual suitability of products—such as how well clothes fit, whether a mobile phone’s perfor-
mance meets expectations, or if a skincare product matches one’s skin type—constitutes hidden information for consum-
ers, leading to significant information asymmetry [38]. This uncertainty generates perceived risk [39], wherein consumers
fear that products may not meet their needs, potentially resulting in financial or psychological losses. The volume and
quality of product information serve as key mechanisms to mitigate this uncertainty. Drawing on information processing
theory, consumers actively seek information to bridge “knowledge gaps” and make more accurate judgments [40]. Live
streaming addresses this by delivering a rich array of multi-dimensional information—such as dynamic demonstrations,
real-time Q&A, and user comments—going far beyond traditional text and images. Although several studies have begun
to examine how information volume influences suitability judgments [41, 42] and have explored corporate adaptability
disclosure strategies [43,44,45,46,47], these issues remain underexplored in the context of live streaming. For instance,
while Jia [48] and Xie et al. [49] emphasized the role of balanced disclosure and virtual try-ons in building trust and reduc-
ing return rates, their studies did not fully theorize the underlying mechanisms nor investigate strategic interactions within
a competitive multi-manufacturer environment.

In summary, the current research exhibits the following core gaps: First, studies on live-streaming sales lack deep
integration with foundational theories such as signaling theory, information economics, and consumer engagement theory.
As a result, they fail to systematically explain how live-streaming mitigates quality uncertainty and adaptation risks through
real-time interaction and multi-dimensional information disclosure. Second, although consumer preference research is
well-established, its intersection with live-streaming remains underexplored. There is a particular scarcity of analysis from
a competitive game-theoretic perspective regarding how manufacturers can utilize live-streaming to disclose information
about both product quality and fit.

To address the aforementioned research gaps, this study constructs a duopoly model involving two manufacturers with
differentiated product quality, where information about product fit is private. Grounded in information asymmetry and signal-
ing theory [26], we conceptualize live streaming as an effective mechanism for manufacturers to convey credible signals.
Drawing on consumer utility theory, the model incorporates a utility function that accounts for product quality, perceived fit,
and the informational value provided through live streaming. Furthermore, by integrating insights from the Hotelling model
and Bertrand competition logic, we analyze firms’ disclosure strategies and investment in live-streaming capabilities under
quality differentiation. This study not only bridges the theoretical disconnect between live streaming and adaptation prefer-
ence but also offers practical decision support for manufacturers aiming to devise disclosure and competitive strategies in
live-streaming environments based on their product quality. Table 1 presents a comparative summary of existing literature
and this study to further elucidate its research positioning and theoretical contributions (LS indicates live-streaming).

3. Problem description and model setting

This study develops a game-theoretic model involving two competing manufacturers (My and M,) that incorporates quality
differences and consumer preference heterogeneity, aims to answer the following research questions: (1) Under what con-
ditions can live streaming enhance manufacturers’ profits? (2) How does competition affect manufacturers’ live-streaming
strategies? (3) What role does product quality play in the effectiveness of live streaming? By addressing these questions,
this research provides theoretical insights and practical guidance to help manufacturers design effective live-streaming
strategies in competitive markets.

Specifically, My produces products with a higher quality, denoted by z; = 1. While the product quality of My is z, = 6,
where 0 < ¢ < 1, indicating a lower quality level. Both manufacturers sell products through direct selling channel
with price p;and p,, respectively, and incur production costs ¢4 and ¢,. The prices and costs satisfy the conditions:
p1>c1>0andp, >cp >0.

The manufacturers’ products exhibit both vertical and horizontal attributes [52,53]. Vertical differentiation is captured
through product quality, which is assumed to be known to consumers. Horizontal differentiation reflects non-quality
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Table 1. Summary of related literature.
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Sun et al. [10]
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Sun et al. [44]

Xu et al. [15]
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Sun et al. [5]
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Chen et al. [16]
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Alventosa et al. [51]

Du et al. [18]

Zhang et al. [3]

Lietal. [19]

Gu et al. [22]

Zhang et al. [42]
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Liu et al. [21]

Jia [48]
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Xie et al. [49]

Hong et al. [36]

Zhang et al. [37]

Puetal. [17]

v

This paper

v

https://doi.org/10.1371/journal.pone.0339997.t001

characteristics—such as performance or taste—which constitute private information prior to purchase, leading to infor-

mation asymmetry [38]. The market size is normalized to 1. Consumers are heterogeneous in their fit preferences with

the products: among the market, a fraction of (0 < « < 1) consumers are suitable for the product of My; a fraction

of (0 < < 1) consumers are suitable for the product of Ms; a fraction of a3 consumers are suitable for the prod-

uct of My and M, simultaneously; a fraction of (1 -« — 8 + «af3) consumers are unsuitable for any product and quit the

market. We denote « and S the fitness of My's and M,’s products, respectively. Consumers receive additional utility

x;,0 < x; <1, (i=1,2) if the product is suitable for them. On the contrary, consumers will not buy the product if unsuitable.
Each manufacturer decides whether to adopt a live-streaming channel to disclose product information. Live streaming

serves as a signaling mechanism [26]: if a manufacturer chooses to stream live, it conveys credible information through

real-time interaction and multi-dimensional display, transforming unobservable horizontal attributes into visible information.

This enables consumers to accurately assess product utility. If a manufacturer does not live-stream, consumers can only

form expected utility based on observable quality signals (z;), yet remain uncertain about product fit. Adopting live stream-

ing requires a fixed cost C4 > 0, i = 1, 2, which is independent of sales volume and covers basic inputs such as equip-

ment and hosting fees.

Based on the manufacturers’ binary decision of whether to adopt live streaming, this study examines four scenarios:
(i) neither manufacturer conducts live streaming (Case NN); (ii) only M4 conducts live streaming (Case DN); (iii) only M,
conducts live streaming (Case ND); and (iv) both manufacturers conduct live streaming (Case DD).
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To construct a clear and analytically tractable theoretical model, each assumption is grounded in established theoretical
frameworks and abstracts from real-world complexity within reasonable bounds, so as to focus on the core mechanisms
of manufacturer competition:

Assumption 1 (Duopoly Market Structure): While real markets involve multiple brands, platforms, and influencers, this
study focuses on the core competitive interaction between two manufacturers. This is consistent with the classical oligop-
oly framework in industrial organization theory [54]. A duopoly model allows us to capture essential strategic interactions—
such as price and quality competition—while maintaining analytical tractability. This approach is well-established in studies
examining quality differentiation and information disclosure strategies (e.g., [55]), thereby providing a solid theoretical
foundation for the current model.

Assumption 2 (Product Quality and Consumer Perception): We assume that manufacturer M, offers a higher-quality
product than M, (i.e., z4 > z), grounded in the theory of vertical differentiation [56]. Furthermore, consumers are assumed
to have complete information regarding product quality. This assumption is reasonable in the context of mature product
categories where consumers have established brand awareness and perception [5].

Assumption 3 (Consumer Behavior): Consumers are modeled as rational utility-maximizing agents. This assump-
tion is derived from rational choice theory in microeconomics [54] and provides a clear benchmark for analyzing trade-
offs among price, quality, and product fit. This simplification allows us to isolate the core competitive mechanisms in
live-streaming strategies [57].

Assumption 4 (Informational Role of Live Streaming): In this study, live streaming is modeled as a complete and truthful
information disclosure mechanism, abstracting from implementation-related variations such as content quality and host
credibility. This allows us to focus on the strategic incentives for firms to disclose information. The theoretical basis for this
approach stems from signaling theory in information economics [26], which suggests that live streaming can serve as a
high-quality credible mechanism for manufacturers to convey signals about product quality and fit.

Assumption 5 (Audience Targeting): The model presented in this thesis assumes that live streaming reaches the target
audience—that is, consumers suited to a particular product will watch the corresponding manufacturer’s live stream. This
approach allows us to focus on the impact of manufacturers’ live-streaming information disclosure within a controlled stra-
tegic environment. This aligns with existing literature on information targeting (e.g., [58]).

Assumption 6 (Cost Structure): The cost of live streaming, denoted as C;, is modeled as a fixed cost that is inde-
pendent of audience size or sales revenue. This approach is well-established in the literature analyzing technology and
strategy adoption decisions (e.g., [59]), enabling the analysis to focus on the strategic value of live streaming rather than
the specifics of its cost structure.

Assumption 7 (Static Competition): This study employs a static game framework in which firms make simultaneous
one-time decisions. This approach is standard in game-theoretic analyses of competitive strategy, as it facilitates the der-
ivation of clear equilibrium outcomes and enhances the understanding of strategic interactions among firms [60], thereby
providing a foundation for assessing the strategic value of live streaming.

Assumption 8 (Demand Modeling): In this study, consumer demand is modeled in the form of market share (choice
probability) rather than absolute sales volume. This approach is grounded in the theoretical of discrete choice models [61]
and is particularly suitable for analyzing firms’ relative attractiveness and competition for market share in a competitive
setting. The current model focuses on such relative demand—expressed as probability shares—to examine how changes
in market size, such as product fit probability, affect manufacturers’ profitability in live streaming.

4. The model
4.1 No one adopts live-streaming (Case NN)

In the scenario where neither manufacturer opens a live-streaming channel, consumers cannot ascertain whether a
product fits their preferences, resulting in decision-making under imperfect information. This reflects a typical setting of
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information asymmetry [38], where consumers form expected utility based on probabilistic assessments of product suit-

ability. According to the theory of consumer utility, the utility consumers acquired for My and M, are Uy = a(6z1 + x1) —

and U, = (0z; + x2) — p2, respectively. 0 is the valuation consumers perceive from the product and follows a uni-
form distribution over [0,1]. Consumers buy products depending on max{U,, U,, 0}. Then we have U; > U, > 0 when

ggﬁ:ﬁf; < 9 < 1. Accordingly, the market demands for the two products are as follows:
D. — a— 30 + axy — X2 —p1+ P2
1=
a— 6
D, = —af36X1 + afxz + Bopr —ap2

Bé(a—pé)

The two manufacturers engage in Bertrand competition with differentiated products, each aiming to maximize profit:

a— 30 + axy — X2 —p1+ P2
a—p6

%?X 7T/\A,11’1V = (p1—¢1)D1 = (p1—0¢1)

—afoX1 + afxz 4+ Bopr —ap2
B6(a=B9)

Mpfx T = (P2 —C2)D2 = (P2 — C2)

Driving the equilibrium solutions allows us to have the following results.
Property 1. When no one adopts live-streaming,

(1) = is a concave function with respect to p,, indicating there is maximum value for mpy." .

(2) = is a concave function with respect to p,, indicating there is maximum value for mpy, .

Property 1 shows that there exist optimal pricing strategies p;and p, such that both manufacturers receive maximum

profit in product competition.
Proposition 1. In Case NN, the equilibrium prices, market demands, and profits can be acquired with the conditions

—2a(a—p56) + ¢1(2a— B9) Bé(a—B6) — c2(2a.— B9)
—ac oc 20— 36
a>B5> ey — 2+a§<§§_m> R

2a(a—B8)—cq (2a—Bd)+ac; BBS+Cr(2a—B6)—Ldc T :
L 5 2 < Xy < BZ(ZQ_ﬁ ) 1, The equilibrium solutions are

PN 2a(a—B0) + 2act + aCy + a(2a— B6)X1 — afSXz
! 4a—B5 ’

e B(a—B0) + BICH + 2aC; — afBoxs + B(2a— B8)x,
P2 = 4o— 3o ’

DN _ 2a(a—=86) = (2a— )¢t + acy + a(2a— 86)x1 — afixy
o (= B0)(4a - B9) ’

DN _ aﬂ&(a —B8) + Boct — (2a—Bd)cr —aBdxy + B(2a— Bd)xz
z B8(a— 36)(4a — B9) ’

P1
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s [2a(a—B0) = (2a— B)ct + acy + a(2a— B6) X1 — aSXo]?
e (= Bd)(4a = 35)? '

NN [B6(cc = B5) + BéC1 — (20— B6)Ca — aBX1 + B(2a — B6) X2 _

=«

Me Bo(a—B6) (4o — B0)?

4.2 The manufacturer M; adopts live-streaming (Case DN)

In the case where only M4 adopts live streaming, the market is segmented according to consumer type, reflecting how
information asymmetry is partially mitigated through signaling [26]. My's decision to live-stream serves as a credible signal
of its product attributes, reducing uncertainty for a segment of consumers while others remain under imperfect information.

(1) The a(0<a<1) consumers

Since My adopts live-streaming and discloses product information, then those consumers who are well-fit with the prod-
uct of M; gain an additional utility x,. Moreover, consumers who purchase from M, gain a precise valuation 6z + x4 rather
than an expected one a(6z4 + x1). Those consumers select from the live-streaming channel of M, and the direct chan-
nel of M,, depending on their utilities. In this situation, the utilities obtained by consumers are U; = 6z + x4 —p1and

Uz = B(0z2 + x2) — pa2, respectively. Thus we have Uy > U, > 0 if 5"(;‘32) <§<1.

(2) The (1 — ) consumers

Since My's product is unfit for those consumers even though M, discloses the product information, consumers will not buy
the product of My. However, the product information of M, is unknown. Then those consumers buy M,’s product when they
receive a positive utility. The utility for the product of M, is U, = (02, + Xx2) — p2. In this situation, the market demands for
the two products are as follows.

186+ X1 —BX2—p1 + P2

oo 1-65 5)

B8(1=a)(1=B8)—aBéxs + B(1 + afd — B5)x2
+ aBopr — (1 + aBd - 56)p;
B8(1-59) (6)

D, =

The two manufacturers engage in Bertrand competition with differentiated products. Their profit functions are:

DN

1-060+ X1 —Px2—p1 +
’VL?X T, = (P1—C1)D1=Cq1 = (p1—C1)a B 1=Fx2=py P2 _ca

1-50 (7)

Bo(1—a)(1=50)—aBdx1 + (1 + afd — )Xz
+ afopr— (14 aBd— B6)pa
po(1-B9) (8)

I\/,I)?x WA%\/ = (p2—C2)D2 = (p2—¢2)

Property 2. When the manufacturer My adopts live-streaming,
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(1) =5 is a concave function with respect to p,, indicating there is maximum value for mp;" .
(2) =5 is a concave function with respect to p,, indicating there is maximum value for w .

Accordingly, we drive the equilibrium solutions and propose Proposition 2.
Proposition 2. In Case DN, the equilibrium prices, market demands, and profits can be acquired

c1(2 + 30 —244) B(2—a)(1=6) + apdc
—(1=80)(2 + aBd — B9) —C2(2 4+ afd —259)
with the conditions — a+ aw—ﬁg)fj;_fﬂg +aBo=3o)x <x < +A2+ aﬁfﬂ; 259)x2 and
(1-56)(2 + apd - B9)
—¢1(2 + 36 —2p0) afB6—p6(2—a)(1-759)
+ (1 Jg(f‘fa 655_-5 g)cz < xp < P91 ;ziﬁs_t ;;)B 0=250) 1pe equilibrium solutions are

(1= B9)(2 + af3d — B6) + 2(1 + aBd — Bo)or + (1 + afis — B6)c,
e+ (24 aB6—288)x1 — B(1 + 0B — BO)x,
P = 4+ 3a80—4B0 ’

pne _ B6(2—a)(1=86) + aBdcr +2(1 + aBd — Bd)ca — aBdx1 + B(2 + afd — 235)Xz
P2 = 4+ 3030 — 435 ’

(1=B6)(2 + a6 — B8) — (2 + aB6 —286)ct + (1 + aB6 — B5)ca
+ (24 aBd—288)x1 — B(1 + aBd — B6) Xz
(1=36)(4 4+ 3aBd—430) ’

D1DN* =

B8(1=B8)(2—a)(1+ aBd—B8) + aBd(1+ aBd— BS)ct — (1 + aBd — B6)(2 + aBd —2B8)c,
—aB6(1 + aBs— B8)x1 + B(1 + aBs — B5)(2 + aBs —235)X;
B5(1—B6)(4 + 3aB6 —455) ’

DNx
D3™" =

[(1=B8)(2 + aBd — B8) — (2 + aBd —288)cq + (1 + afd — B8)ca
one (24 aBs—2B8)x1 — B(1+ afs — B6)Xo)? c
Ty = (1= 38)(4 + 3030 — 435)2 ~

one (14 aBd—B5)[B5(2—a)(1—B6) + aBdc — (2 + afd — 285)ca — aBoxs + B(2 + 0B — 2805)xp)2
Ty = B5(1—B3)(4 + 3aB5 —4B6)2 :

4.3 The manufacturer M, adopts live-streaming (Case ND)

In the case where only M, adopts live streaming, the market is segmented based on consumer fit, illustrating how partial
information disclosure through live streaming serves as a signaling mechanism [26] and creates an asymmetric informa-

tion structure across consumer groups.
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(1) The 3(0<3<1) consumers

Since M, adopts live-streaming and discloses product information, then those consumers who are well-fit with My’s product
gain an additional utility x,. Those consumers select from the live-streaming channel of M, and the direct channel of M,
depending on their utilities Uy = «(0z1 + x1) —p1and U, = 0z, + x, — po. Then we have U; > U, > 0 if % <f<1

(2) The (1-3) consumers

Since My’s product is unfit for those consumers even though M, discloses product information, they will not buy the prod-
uct of M,. However, the product information of My is unknown. Then those consumers buy the product of My when they

receive a positive utility, where the utility for product of M4 is U; = «(6z1 + x1) — p+. In this situation, the market demands
for the two products are as follows.

ala=108)+ ala+ B6—0)x1 —afixy
—(a+ B0—0)p1 + afp;
ala—19)

Dy =

—adX1 + aXo + dp1 — apr

D2 =7 5(a—0)

(10)
The manufacturers engage in Bertrand competition with differentiated products. Their profit-maximization problems are:

ala—=0) + a(a+ B0 —0)x1 —abxy
—(a+B6—0)p1 + aBp2
a(a—90)

’\{)?X T = (p1—C1)D1 = (p1—¢1)

(1)

ND __

—adXq1 + axo + 0p1 —
Max i) = (p2=€2)Dz = Cap = (p2 = C2)f—— 2 Pi=oPz o

6(a=9) (12)

Property 3. When the manufacturerM, adopts live-streaming,
(1) =2 is a concave function with respect to p4, indicating there is maximum value for mwyP.
(2) =P is a concave function with respect to p,, indicating there is maximum value for mp..

Accordingly, we drive the equilibrium solutions and propose Proposition 3.
Proposition 3. In Case DN, the equilibrium prices, market demands, and profits can be acquired with the conditions o > 6,

¢ (20 + B6 —26) ad(a—8) + é(a + B8 —d)cy
—2a(a—9) —aCy(2a + B0 —20)
—afcy + afxy + a2a+ B6—20)x2
aCatBi2) X1 < 5 (atBo=s) » and
2a(a—9) + afe; afdd—d(a+ pd—0)cq
—c1(2 0—26 2 0—26
il a:—ﬁﬁ ) <Xp < + acza((zzz ;; ﬁ 25) ) . The equilibrium solutions are

pliDs _ 2a(a=0) 4+ 2(a+ Bé=0)ct1 + afcy + a(2a + B0 —28)x1 — afiX2
L (4o + 366 —49) ’
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ad(a—0)+ d(a+ Bd=06)ct + 2a(a+ BI—d)ca

nps | —ad(a+ Bo—0)x1 + a(2a + B0 —25)x;
P2 = (4o + 355 —43) !

2a(a—9)— (2a+ Bé—20)¢ct + afe;
+a(2a + B0 —26)x1 —afxy
ala—10)(4a+ 360 —46)

DYP* = (a + B —9)

ad(a—0) 4+ 0(a+ pd—0)c1 —a(2a + o —26)c;
—ad(a+ B0—90)x1 + a(2a+ S5 —20) Xz
d(a—6) (4 + 355 —49) ’

DQID* — 6

(o + B6 —6)[2a(a —8) — (2a + 86 — 26)ct + aficy
npe (204 B0 —20)x1 — afixy]
Ty = ala—0)(4a + 3635 —4)2 ’

Blad(a—08) + 0(a+ Bd—0)c1 —a(2a + 56 —26)cy
nps  —ad(a+ Bo—8)x1 + a(2a + 86 —268)x7]?
iy = ad(o—0)(4a + 335 —43)2

—Cp2.

4.4 Both manufacturers adopt live-streaming (Case DD)

In the case where both manufacturers adopt live streaming, the market is fully informed due to comprehensive product
disclosure by both firms. This represents a scenario where information asymmetry is substantially reduced through dual
signaling [26], allowing consumers to make decisions based on actual rather than expected utility. The consumer popula-
tion is partitioned into four distinct segments based on product fit:

(1) The a3 consumers

Since both My and M, adopt live-streaming and disclose product information, then those consumers who are well-fit with
the product of M1 and M, gain an additional utility x, and x,, respectively. Those consumers select from the M, and M-

depending on their utilities, where the utilities are Uy = 6z + x4 —p1and U, = 6z, + xo — p,. Then we have Uy > U, > 0 if

P2=X2 « § <
b < § < 1.

(2) The (a—a3) consumers

The (o — af3) type consumers represent those who are only well-fit with the product of My but not simultaneously well-fit
with the product of My and M,. Then those consumers will not buy the product of M, since M, has disclosed product infor-
mation but does not fit. However, they will buy the product of M, since M4 has disclosed product information and is well-fit
with them. The utility is Uy = 0z4 + xq — p.

(3) The (B—a3) consumers

Similarly, the (8 — a3) type consumers represent those who are only well-fit with the product of M, but not simultaneously
well-fit with the product of My and M,. Then those consumers will not buy the product of M4 since My has disclosed product
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information but does not fit. While they will buy the product of M, since M, has disclosed product information and is well-fit

with them. The utility is U, = 0z, + x2 — po.
(4) The (1-a—8 + a3) consumers

Both the products of M4 and M, do not fit consumers, as such, they will buy neither M4 nor M.
In this situation, the market demands for the two products are as follows.

1-04+ (14 85—90)x1 — Bx2
—(1+B6—0)p1 + Bp2

D:
e 1-6

(1—a)d(1=0)—adxs + (1 4+ ad—0d)x2
+adpr—(1+ad—48)p2

D2 =5 5(1-9)

The manufacturers engage in Bertrand competition. Their profit-maximization problems are:

1-04+ (14 Bd—0)x1 — X2

—(1+B0=05)p1 + Bp2
1-6

’VL?X T = (p1—¢1)D1—Ca1 = (p1—C1)a

- Cu1

(1=a)5(1=5) —adxs + (1 + ad — )%
+ adpr—(1+ad—95)p2
5(1=9)

’VL?X T = (P2 —C2)D2— Cap = (p2—C2)B

- Cw

Property 4. When both manufacturers adopt live-streaming,
(1) =P is a concave function with respect to py, indicating there is maximum value for mjP.
(2) P is a concave function with respect to p,, indicating there is maximum value for mf,0.

Accordingly, we drive the equilibrium solutions and propose Proposition 4.

Proposition 4. In Case DD, the equilibrium prices, market demands, and profits can be acquired with the conditions

5(1=6)(2 + 206 — 26 — o + 235 — 20,35
c1[2(1 + ad—8)(1 + 86 — ) — a3d) +ad(1+ B5-6)cy
—(1=6)(2+ 20— 26 + B6 — aB6) —G2[2(1 + a6 = 8)(1 + 85 — 8) — 6]

—B8(1+ad=0)ca + B(1+ ad—d)x2 <y < T 214+ ad=08)(1+ B85 —6) —aBdx,
2(1+ad-5)(1+B3—3)—apd] X1 ad(1+85-5) ;

5(1+ B85 —8)(a—2 + 25)
(1=0)(2 + 2ad — 25 + B5 — a35) +ad(1=8)(1-26 + 256)
+B(1+ ad—6)c, —ad(1+ B —d)cy

—c12(1 +ad=9)(1 4 Bd—0) —aBo + 221+ ad=6)(1+ B6—=0)—apd I ,
l /3(“22 =5 ) ] <Xp < [ ([2(1 o 5—5)(23 Ry 5]) ]. The equilibrium solutions are

(13)

(14)

(15)

(16)
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(1=6)(2 + 206 — 26 + 36 — a36)
1 2(1 4+ a6 —8)(1 + B6—8)c1 + B(1 + ad—6)ca
o+ [2(14 ab—8)(1+ B5—8) —aBslxs — B(1 + ad — 5,

P = 41+ a0—0)(1 + B0 —0) —afd]

5(1=6)(2 + 286 — 26 —a — 20,36 + 20)
4 ab(1 4 B6—58)c1 +2(1 + a6 —8)(1 + 86— 5)c2
bon  —a8(1 + B3=8)x1 + [2(1 + ad = 8)(1 + 36— 8) — aBd]xs
P2 = 41+ a0—0)(1+ Bo—0)—apd

(1=6)(2 + 246 — 25 + 36 — a36)

—12(1 + ad=8)(1 + B6 = 8) — aBd] ¢t + B(1 + ad — 5)Cs

+[2(1+ ad=8)(1+ 86— 8) — aBd] X1 — B(1 + ab — 8)Xz
(1=0)[4(1 + a0 —0)(1 + B6 — ) — 4] '

D?P* = a(1 + 86 -0)

5(1=06)(2 + 285 — 26 — o — 20,35 + 2a0)
+ad(1+ B5—6)ci — [2(1 + ad —8)(1 + B3 — 8) — aBd] ¢
—ab6(1+ B —8)x1 + [2(1 + ad = 5)(1 + B — 6) — B3] X

D%* = B(1 + ad —9) S(1-06)[4(1+ad—6)(1+ B6—6) — aBd]

{(1=6)(2 + 206 — 25 + 85 — a35)
—2(1 + ad=8)(1 + B6 = 8) — aBd] ¢ + B(1 + ad — 8)c,
+12(1 + ad=8)(1 + B6 = 8) — aBd] x1 = B(1 + ad — 6)xo}?

DD« __ _ —
= o(1+60-9) (1=0)[4(1 + ad—0)(1 + B3 —06) — aBd)2 Can,
{(5(1=6)(2 + 285 — 26 — o — 2036 + 206)

+ad(1+ B6—=8)cr = [2(1+ ad—8)(1 + B —6) — aBd] ¢
_ _ _ _ _ 2
A% _ 41 4 ad—5) ad(1+ B6—8)x1 + [2(1 + ad —8)(1 + B — &) — a 8] X2} e

5(1=0)[A(1 + a6 = 0)(1 + B6 —0) — aBd]2

5. Model analysis
5.1 The operational strategy of competitive manufacturers
Property 5. The impact of the additional utility x, provided by My on equilibrium outcomes under all four scenarios (j=NN,
DN, ND, DD) is as follows:
.. . opl op
(1) Pricing strategy: 7~ >0, 5 <0.

oDy
o < 0.

(2) Market demand: %%T >0,

o, o,
(3) Profit: g+ >0, % <0.
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Property 5 indicates that when consumers derive higher additional utility (x,) from using M, s product (due to better fit,
superior experience, or enhanced trust), Mican command a higher price while still attracting more demand. This happens
because increased perceived value enhances consumers’ willingness to pay. In response, M, is forced to lower its price to
remain competitive, yet still loses market share and profit.

Property 6. The impact of the additional utility x, provided by M, on equilibrium outcomes under all four scenarios (j=NN,
DN, ND, DD) is as follows:

(1) Pricing strategy: 4 pl1 <0 op; >0.

’8@

(2) Market demand: 071 <0, dxz > 0.
7r’M1 <0 87r’M2 >0
(3) Profit: ' %

Property 6 reveals a symmetric effect to that observed in Property 5: when consumers gain higher additional utility (x,)
from M, s product, M, can raise its price while still expanding market demand and profit. This advantage forces M, to lower
its price in response, yet M, still ends up with reduced market share and profitability.

Furthermore, from Properties 5 and 6, for competing manufacturers, enhancing the perceived additional utility that con-
sumers receive from a product (such as through better product-match communication, service quality, or experiential value)
directly strengthens pricing power, market share, and profit margins. In a competitive context, when one manufacturer sig-
nificantly improves consumer utility, rivals cannot rely solely on price reductions to remain competitive. Instead, they should
focus on elevating their own product value or live-streaming presentation quality. Besides, increasing the fit-based utility (x,
or x,) is a powerful competitive lever. Manufacturers should prioritize strategies that enhance perceived suitability and con-
sumer trust (such as personalized demonstrations, trial use campaigns, or stronger after-sales support) to build sustainable
advantage in live-streaming markets. These findings underscore that in live-streaming commerce, non-price advantages
rooted in product suitability and consumer experience play a decisive role in shaping competitive outcomes.

Property 7. The impact of the consumer fit proportion o on equilibrium pricing strategies is as follows:

DNx* ND = DD+
(1) My’s pricing: p1 “>0, %" <0, %" 50, 2" <,

(2) My's pricing: p2 <0, 8Pz <0, sz <0, 8p2a <0.

Property 7(1) reveals that the effect of « (the proportion of consumers suited to M¢’s product) on M4’s optimal price
depends critically on whether My uses live streaming. In Case NN and ND (M4 does not live-stream), a higher o allows

M; to raise its price. Without detailed product information, consumers who naturally prefer M4 are more likely to purchase
directly, giving My market power. In Case DN and DD (M, does live-stream), a higher « leads M, to lower its price. Despite
high innate preference, full information disclosure may reveal misfits, prompting M4 to use price cuts to retain potentially
hesitant customers. By contrast, Property 7(2) shows that M, always lowers its price as « increases. A stronger innate
preference for M, forces M, to compete more aggressively on price to attract any remaining customers.

Property 8. The impact of consumer fit proportion 3 (suitability for M,‘s product) on equilibrium pricing is as follows:

(1) My’s pricing: 3"1 <0 22 <o W L W L

op ap aB
(2) My's pricing: "2 >0, apz >0, 5Pz <0, 8132 <0.

Property 8 reveals how the proportion of consumers suited to M,'s product (3) affects both firms’ pricing strategies. M,
consistently lowers its price as /3 increases across all four scenarios. This reflects My’s need to compete more aggres-
sively when more consumers are inherently suited to M,'s product. M,’s response depends on its information disclosure
strategy. When M, does not live-stream (Cases NN and DN), it can raise prices as /3 increases, exploiting its natural
advantage without full information disclosure. When M, does live-stream (Cases ND and DD), it lowers prices despite high
3, because detailed product information may reveal misfits even to naturally suited consumers.
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Properties 7 and 8 together offer key insights into pricing and disclosure strategies in competitive markets. When con-
sumer fit is high but product information is limited, manufacturers gain pricing power since information asymmetry enables
them to capitalize on innate preference without reducing prices. In contrast, facing a competitor with strong consumer fit
may necessitate price cuts, particularly for manufacturers with weaker inherent appeal. Live streaming, however, changes
this dynamic: even with high fit, full information disclosure can weaken a manufacturer’s ability to maintain high prices, as
greater transparency may make consumers more cautious unless prices are lowered. Therefore, optimal pricing depends
not only on consumer preferences but also on the level of product information revealed. Manufacturers should anticipate
pricing adjustments in response to rivals’ fit advantages and disclosure strategies. Emphasizing unique product attri-
butes—rather than competing on price alone—can help maintain profit margins and enhance market positioning.

The impact of § on equilibrium solutions cannot be proved analytically, we thus turn to numerical studies. We fix
x,=x,=0.2, ¢,=¢,=0.1, a=0.7, and vary §, a, B to study the mechanism, then we plot Figs 1 and 2.

Fig 1 shows that the higher the 6, the lower the price set by M.. A high § indicates the quality of the M,’s product
becomes higher. In this situation, M, should decrease its price to compete with M,. However, Fig 2 shows that the chang-
ing rule of the M,’s price is quite different from that of the M,. More precisely, when § is low, the M,’s price increases with
6; while the M,’s price decreases with § when 6 belongs to a high value. In a low &, the M.’s price is at a high level and
thus M, could design a high price under a channel competitive environment. Nevertheless, when 6 belongs to a high
value, M, designs a low price even though its product has a quality advantage, namely, z,(=1)>z,(=6). In this context, M,
should also reduce its price to maintain the competitiveness of its product, leading to the result that M,’s price decreases

Price Price p.

(1) f=0.5 (2) f=0.7
Fig 1. The impact of § on the M.’s pricing strategy in different cases.

https://doi.org/10.1371/journal.pone.0339997.9001

Price ) .
030 Price Pl ice
) 030, 0.30

0.20F 0.20F

0.15p* 0.15 252

0.10F 0.10F

] ot s
0.05F M 005}
.«

L — L . _ . V’) L L ) L) g L L - L L LY _
0.0 02 04 0.6 0.8 1.0 0.0 02 04 06 08 1.0 0.0 0.2 0.4 0.6 0.8 1.0

(1) B=0.5 (2) f=0.7 (3) f=0.9

Fig 2. The impact of § on the M,’s pricing strategy in different cases.

https://doi.org/10.1371/journal.pone.0339997.9002

PLOS One | https://doi.org/10.137 1/journal.pone.0339997  February 11, 2026 16/24



https://doi.org/10.1371/journal.pone.0339997.g001
https://doi.org/10.1371/journal.pone.0339997.g002

PLO\Sﬁ\\.- One

with 6 when 6 is in a high value. Obviously, a high quality of M,’s product does not necessarily allow M, to raise the price.
Rather, M, should refer to the pricing strategy of the manufacturer who has a quality advantage (i.e., M,) in determining
the price.

5.2 The opening strategy of live-streaming channel

In this section, we compare the equilibrium price and profit of M, and M, to study the impact of adopting a live-streaming
channel.
Proposition 5. The equilibrium prices under the four scenarios satisfy the following relationships:

(1) The price differential for M: pfP* < pliN* < pbP+ < pDN+,
(2) The price differential for M,: pON* < phiN* < pDP+ < pliD+,

Proposition 5 indicates that, first, when a manufacturer opens a live streaming channel, it can charge higher prices,
namely, pPP* > plP* and pPN« > pN« for M,; pP* > pDN+ and pliP* > piN* for M,. This occurs because live streaming pro-
vides authentic product information, allowing consumers to better understand product value. With reduced uncertainty,
manufacturers can command price premiums. Second, a case of unilateral opening live-streaming channel leads

to the highest price for the manufacturer, namely, p?V* > max{p?’D*, piN+, pPP<} and phP+ > max{pzDN*, pyN«, pP+}.

This represents a “first-mover advantage” in information disclosure—the streaming manufacturer gains significant pricing
power while competitors lack equivalent means to demonstrate value. Thus, a manufacturer facing weak competition
should consider unilateral live streaming to maximize margins before competitors adopt similar strategies. Third, when
both manufacturers stream, prices decrease compared to unilateral streaming, namely, p?P* < pPN* and p)P* < pfN* for
M,; p5P* < phP* and pBN« < pliN« for M,. This reflects intensified competition—when both sides provide full information,
consumers can make direct comparisons, forcing manufacturers to compete more aggressively on price.

Proposition 5 further indicates that in mature markets where live streaming is widely used by competitors, manufactur-
ers should focus on product differentiation rather than relying solely on information disclosure to maintain prices. To use
live streaming effectively, firms should adopt it early to gain a pricing advantage, anticipate price erosion as rivals follow
suit, combine live streaming with distinctive product features to sustain premiums, and monitor competitors’ live streaming
activities given their direct impact on pricing flexibility. Overall, the value of live streaming depends critically on competitive
dynamics—it offers the greatest advantage when implemented before competitors.

Proposition 6. The comparison of My’'s equilibrium profits across scenarios reveals:

(1) Case NN vs Case DN
T < g if Can < Ca1, where
[(1-B8)(2 + a6 — B3) = (2 + a5 —2B5)cr + (1 + aBs - B5)c

Cor— ot (24 B3 —2B8)x1 — B(1 + afS — B5)xo]? _ [2a(a=B6)—(20—B8)c1+acy+a(20-B8) X1—afxp)?
d (1-58) (41 3aB5-453)? (a=B8)(ha—p5)2 :

(2) Case ND vs Case DD
7TAA/I11D* < WAEB,?* ifCq1 < 6:;, where

{(1=-6)(2+ 2a6 —26 + 35 — afd)

—2(1+ad=¥8)(1+ B6—=05)—aBdlct + B(1+ad—0d)c,
+2(1+ ad=6)(1+ 36 —0) —aBd] x4 — B(1 + ad — §)x2}?
(1=8)[4(1+ ad=06)(1+ B6—08) —aBd)?

(a+ Bd—9)2a(a—=08)— (2a + B6—26)c1 + afc;
+a(2a + ﬂ5—25)X1 - OLﬂXz}Z
a(a—0)(4a + 356 —46)?

Cat = a1+ 85 =0)
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Proposition 6 shows that the opening of the live-streaming channel does not necessarily increase the profit of My, and it hap-
pens only if the operational cost for the live-streaming channel is relatively low. Otherwise, M1 may be worse off if the opera-
tional cost for the live-streaming channel is relatively high. Generally, when the operational cost is high enough to cover the
benefit generated from the live-streaming channel, the opening of the live-streaming channel becomes uneconomic.
Proposition 7. The comparison of M,’s equilibrium profits across scenarios reveals:

(1) Case NN vs Case ND
T < ml* if Cap < Cag, where

—ad(a+ B3 —8)x1 + a2 + S5 —26)x2)? —afoxq + B(2a— B)xa)?

Coz = ad(o—0)(4a + 386 —46)2 - B8(c— B5) (4o — B5)2

(2) Case DN vs Case DD

T < mpl* if Cap < Cap, where

{6(1=0)(2 + 285 — 26 — a — 20,35 + 2a0)
+ad(1+ B6—8)c1 —[2(1 + ad —8)(1 + 6 — ) — aBd] ¢
—ad(14 B5=08)x1 + [2(1 + ad = 86)(1 + 35— 6) — a30] X2
§(1=8)[4(1 +ad—6)(1+ B —03) —apd)?
(1+ aBs — B5)[B6(2 - a) (1= BS) + aBscy
—(2 + aBs —2B5)co — aBSxq + B(2 + 86 — 285)Xz)2
B6(1—6)(4 + 3B —4/36)? '

Ca = B(1+ ab —0)

Proposition 7 confirms that the profitability of live streaming depends critically on cost management, M, only benefits from
live-streaming adoption when operational costs remain below specific threshold levels. This mirrors the finding for My in
Proposition 6, highlighting a universal principle in live-streaming strategy.

Therefore, prior to committing to live-streaming investments, manufacturers should perform a systematic cost-benefit
analysis to verify whether anticipated revenues justify operational expenditures and generate positive net value. A suc-
cessful live-streaming strategy depends not only on content quality but on establishing a sustainable cost-benefit advan-
tage. Through strategic cost management, manufacturers can achieve enduring competitive differentiation; conversely,
excessive investment can erode profit margins despite driving sales growth.

Note that there are some factors relevant to consumer features that influence the live-streaming strategy. Given the
complexity of deriving closed-form equilibrium solutions, we employ numerical simulation to analyze manufacturer prof-
itability. Using the baseline values x,=x,=0.5, C,,=C_,,=0.05, ¢,=0.1, ¢,=0.05, 6=0.8, we systematically vary the con-
sumer fit parameters a and B. The resulting profit patterns are presented in Figs 3 and 4.

Fig 3 reveals that the profitability of My’s live-streaming strategy depends critically on consumer fit parameters a and
B, a finding that can be effectively interpreted through established psychological frameworks. In the absence of M,’s
live-streaming strategy (i.e., Fig 3(a)), M, benefits from the live-streaming when a and 8 belong to a median value. From
the perspective of social presence theory, this enables live streaming to establish meaningful social presence while avoid-
ing excessive cognitive load on consumers. As a result, it can retain consumers who access detailed product information
through live-streaming while still capturing those with inherent preference for My's products. The observed negative impact
at high a levels aligns with principles of parasocial interaction theory. When consumers already maintain strong product
affinity (high a), detailed exposure through live streaming may disrupt rather than strengthen existing psychological bonds,
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as they gain awareness of potential mismatches that were previously overlooked. This phenomenon reflects an “uncanny
valley” effect in consumer engagement, where excessive transparency can undermine carefully constructed brand percep-
tions, potentially causing decision paralysis among previously loyal customers. Therefore, a high enough a may hurt M.

When M, employs live streaming (i.e., Fig 3(b)), M1 benefits from live-streaming only when a is moderate and g is
sufficiently low. This pattern aligns with social comparison theory: in dual-streaming environments, consumers naturally
compare offerings, making My’s live-streaming most effective against clearly inferior alternatives (low 8). Conversely, M,
suffers losses from live-streaming when a is high and § is low. Unlike scenarios without My'’s live-streaming, the intensified
channel competition demands even lower 3 values for M, to profit. This occurs because only when M,’s product demon-
strates substantially weaker consumer appeal can M capture sufficient market share through live-streaming to offset
competitive pressures. This analysis reveals that under competitive live-streaming conditions, success depends not only
on a manufacturer’s own product appeal but crucially on the relative disadvantage of competing products.

Concerning the strategy of M,, Fig 4 shows that in the absence of My’s live-streaming strategy (i.e., Fig 4(a)), M,
derives a higher profit from live-streaming when a is large and 8 belongs to a median value. This pattern aligns with
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social presence theory, in the absence of competing live-streaming, M,’s live-streaming creates a distinctive social envi-
ronment that attracts consumers who are naturally inclined toward My’'s products but remain open to alternatives. The
live-streaming experience provides the human warmth and immediacy that helps overcome initial preference barriers.
While M, will be worse off by opening the live-streaming if a is large enough and S is low. This scenario reflects principles
of customer engagement theory, when M,’s product has low inherent appeal (low ), live-streaming exposure may actu-
ally reinforce negative perceptions rather than building engagement. Consumers comparing M,’s clearly inferior product
against My's well-suited offering through live-streaming demonstrations experience cognitive dissonance that further
diminishes purchase intention.

In the presence of My's live-streaming strategy (i.e., Fig 4(b)), M, benefits from live-streaming when a and 8 belong to
a high value, while M, is hurt by the live-streaming when a is high and g is low. From the perspective of social comparison
theory, the dual-streaming context creates a natural comparison environment where consumers simultaneously evaluate
both products. A high 8 enables M, to withstand this direct comparison, as its product demonstrates sufficient inherent
appeal to compete effectively against Mq’s offering. The scenario where M, suffers despite high a and low 8 can be under-
stood through decision avoidance theory. When consumers recognize M,’s product as clearly inferior (low 8) compared
to My's well-suited alternative (high a), the additional information provided through live-streaming may actually trigger
decision avoidance rather than facilitating choice. The live-streaming exposure makes the quality disparity more apparent,
leading consumers to defer purchase decisions altogether.

Totally, the opening of the live-streaming channel does not definitely increase the profit of manufacturers. Rather, a sit-
uation with a median preference for the manufacturer’s product is suitable to introduce the live-streaming. In this sense, if
the competitor adopts live-streaming strategy, a weaker product preference for the competitor’s product is needed to allow
the current manufacturer who has a quality advantage to derive higher profit; while a stronger product preference for the
competitor’s product is needed to satisfy to allow the current manufacturer who has quality disadvantage to derive higher
profit.

6. Conclusion

This study employs game-theoretic modeling and numerical analysis to systematically examine the live-streaming strat-
egies of two competing manufacturers offering quality-differentiated products. The findings indicate that live streaming
is not universally effective as a marketing tool; rather, its success depends significantly on contextual factors including
product positioning, competitive dynamics, and consumer characteristics.

The study reveals that the success of live-streaming strategies fundamentally depends on the product’s inherent
value proposition. Live streaming primarily amplifies existing value perceptions through enhanced information transpar-
ency, rather than creating new value foundations. Consequently, only products with favorable price-value ratios can gain
competitive advantage through live-streaming; products with poor price-value ratios tend to expose their deficiencies in
live-streaming environments, ultimately weakening their market position. Specifically, while live-streaming enables man-
ufacturers to secure pricing advantages, simultaneous competitor adoption intensifies channel competition and exerts
downward pressure on prices. Regarding profitability, high-quality manufacturers achieve optimal results when facing
no competitor live-streaming and when both their own and competitors’ consumer compatibility parameters fall within
moderate ranges. Under competitive live-streaming conditions, they require moderate compatibility combined with low
competitor compatibility to maintain profitability. For low-quality manufacturers, maximum benefits occur with high compet-
itor compatibility and moderate self- compatibility without competitor live-streaming, whereas competitive live-streaming
environments necessitate high values for both parameters to achieve profitability.

At the operational level, this study reveals complex pricing dynamics. While high product compatibility typically supports
premium pricing strategies, we find that live-streaming significantly alters traditional pricing patterns. When consumer
compatibility generates substantial additional utility, manufacturers can raise prices to increase profits, forcing competitors
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to reduce prices and consequently lose market share and profitability. However, the introduction of live streaming modifies
this dynamic. Prior to live-streaming adoption, higher product compatibility strengthens manufacturers’ pricing power. After
implementing live-streaming, however, even highly compatible products may require price reductions to maintain con-
sumer engagement. Notably, competitors’ prices consistently decline as a manufacturer’s product compatibility increases.
Furthermore, quality improvements by lower-quality manufacturers compel high-quality competitors to lower their prices,
while lower-quality manufacturers themselves exhibit an inverted U-shaped pricing relationship with quality improve-
ment—oprices initially rise but eventually decline with further quality enhancements.

Theoretically, this study frames live streaming as a signaling mechanism that conveys product quality and fit infor-
mation [26], showing how it mitigates information asymmetry by transforming experience attributes into searchable
characteristics [38], while also extending Bertrand competition frameworks to incorporate information disclosure strate-
gies in differentiated markets. By further integrating social presence theory and customer engagement frameworks, we
establish how live-streaming creates value through psychological mechanisms that extend beyond mere information
transmission.

These findings offer actionable guidance for manufacturers developing live-streaming strategies. Firms should
approach live streaming as a strategic investment rather than a compliance-driven marketing activity. High-quality man-
ufacturers are advised to adopt live streaming early in less competitive scenarios, targeting moderately compatible
consumer segments with cost-effective formats. Lower-quality manufacturers should focus on inherently attractive niche
markets, establish clear value propositions before investing in live streaming, and leverage it to demonstrate comparative
advantages. Critically, all manufacturers must conduct rigorous cost-benefit analyses, as live streaming enhances profit-
ability only when operational costs remain below context-specific thresholds.

While this study offers valuable insights, several limitations merit attention and suggest productive directions for
future research. First, our model assumes fully rational, utility-maximizing consumers and examines static competition
in a duopoly market. This framework does not incorporate important psychological factors such as emotional influences
and brand loyalty, nor does it account for dynamic market elements. The model could be extended to examine platform-
manufacturer coopetition in multi-brand environments, product return policies specific to live streaming commerce, and
cross-product promotional spillovers within brand portfolios. Substantial opportunities also exist for investigating how live
streaming content quality, platform recommendation algorithms, and dynamic brand-building processes affect strategic
outcomes. Future work could likewise analyze variable cost structures, such as commission-based pricing—and conduct
empirical validation using real-world data from major live streaming platforms. Finally, integrating behavioral perspectives,
including how consumer trust and emotional engagement develop through live streaming interactions—would help bridge
operational decision-making with consumer psychology and platform economics, ultimately enriching our understanding of
live streaming commerce dynamics.
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