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Abstract

This study investigates how live-streaming channel adoption and product cus-
tomization reshape competitive strategies in a duopoly market. Motivated by
the rapid growth of live-streaming commerce and the increasing demand for
personalized products, we develop a Hotelling-based analytical framework to
examine manufacturers’ pricing, customization, demand, and profit decisions
under three scenarios: no live-streaming adoption, unilateral live-streaming
adoption, and bilateral live-streaming adoption. The model explicitly incor-
porates consumer responsiveness to live-streaming-based customization, plat-
form commission costs, and return-related considerations. The results show
that live-streaming adoption is not universally beneficial. When only one
manufacturer adopts a live-streaming channel, the adopting firm can improve
product differentiation, increase pricing power, and gain a first-mover ad-
vantage, especially when consumers are highly responsive to live-streaming-
based customization and platform commissions are relatively low. However,
when both manufacturers adopt live streaming, the resulting increase in cus-
tomization competition and channel-related costs may offset the value created
by live-streaming interaction, and bilateral adoption may even reduce profits
relative to the benchmark scenario. The analysis further reveals that the joint
effect of consumer responsiveness and platform commission generates dis-
tinct strategic regions, including anti-coordination, Pareto-improving coordi-
nation, and a live-streaming competition trap. These findings contribute to
the literature on live-streaming commerce, product customization, and com-
petitive channel strategy by showing that the value of live-streaming adoption
depends critically on market conditions and platform governance. The study
also offers managerial insights for manufacturers seeking to balance digital
channel adoption, customization investment, and competitive positioning.
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1. Introduction

In recent years, rapid advances in Internet technologies and platform-based re-
tailing have accelerated the rise of live-streaming commerce as an important dig-
ital retail format [1]-[3]. Unlike conventional e-commerce, live-streaming com-
merce combines real-time product presentation, synchronous interaction, and in-
stant feedback, allowing firms to communicate product information more vividly
and respond to consumer needs more promptly [4]-[6]. These studies suggest that
live-streaming commerce is not merely an extension of traditional online shop-
ping, but a distinctive retail mechanism shaped by strong interactivity and dy-
namic value co-creation.

A central reason for the rapid diffusion of live-streaming commerce is its ability
to reduce consumer uncertainty and strengthen purchase intention. Prior studies
show that live interaction, visual product demonstration, and social presence can
improve consumers’ trust and perceived product value during the shopping pro-
cess [4]-[6]. Other research has further shown that live-streaming environments
can strengthen customer engagement, swift guanxi, emotional contagion, and
impulse buying behavior [7]-[11]. In addition, trust plays a critical role in cus-
tomer retention in live-streaming commerce, indicating that the channel af-
fects not only initial purchase decisions but also longer-term consumer rela-
tionships [12].

From a managerial perspective, however, the introduction of a live-streaming
channel is far from a uniformly beneficial strategy. Recent analytical studies have
increasingly examined live-streaming commerce as a channel-strategy problem
rather than merely a consumer-behavior phenomenon. These studies show that
live-streaming adoption may interact with selling modes, product showcasing
strategies, influencer cooperation, return behavior, and platform governance [13]-
[20]. However, most of them do not explicitly connect live-streaming adoption
with endogenous product customization in a horizontally competitive market.
Similarly, the customization literature has analyzed product variety, price compe-
tition, and return decisions mainly in conventional retail or manufacturing con-
texts [21]-[31]. Therefore, this study differs from prior work by combining live-
streaming adoption and product customization within a Hotelling duopoly frame-
work, thereby capturing how digital interaction reshapes both consumer utility
and strategic competition.

At the same time, the growing demand for personalized products has made
product customization an increasingly important source of differentiation [32].

The mass customization literature has long emphasized that customization can
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improve product-consumer fit and increase consumers’ willingness to pay [21]-
[23]. At the same time, customization also creates new operational and competi-
tive challenges, because it affects product variety, production efficiency, lead time,
and market rivalry [24]-[27]. In some cases, customization may soften price com-
petition by strengthening firm-specific appeal; in others, it may intensify rivalry
by encouraging firms to overinvest in differentiation [28]-[31].

These insights are particularly relevant in the context of live-streaming com-
merce. In practice, firms are increasingly using live-streaming channels to pro-
mote and implement customized offerings, because live interaction allows them
to observe consumer preferences more effectively and communicate product at-
tributes more vividly [13]-[18]. In this sense, livestream-based product customi-
zation can become a powerful differentiation instrument. However, it is also costly.
Customization-oriented live-streaming interaction often requires additional in-
vestment in design, communication, service, and channel operation, and its prof-
itability may be weakened by platform commissions and return-related consider-
ations [19] [20].

Against this background, an important strategic issue arises when competing
manufacturers simultaneously introduce live-streaming channels and engage in
product customization. Although live-streaming interaction may enhance de-
mand and strengthen differentiation, it may also intensify competition by making
products more directly comparable and by encouraging firms to compete more
aggressively in customization and pricing [17] [19] [20]. Meanwhile, the custom-
ization literature suggests that greater differentiation effort does not necessarily
translate into higher profits, especially when competitors respond strategically [22]
[23] [28]. Therefore, whether live-streaming interaction and customization in-
vestment improve firm outcomes depends not only on their demand-enhancing
effects, but also on how they reshape strategic interaction between rival firms.

Despite the richness of the existing literature, two important gaps remain. First,
the live-streaming commerce literature has mainly focused on consumer behavior,
channel design, showcasing strategies, and influencer cooperation [13]-[20]. Sec-
ond, the product customization literature has largely examined competition in
more traditional retail or manufacturing settings [21]-[31]. Limited research has
examined the interaction between live-streaming adoption and product customi-
zation as a joint competitive strategy. In particular, we still know little about how
live-streaming interaction and customization investment jointly affect manufac-
turers’ pricing behavior, demand allocation, and profitability in a horizontally
competitive market.

Motivated by this gap, this study investigates manufacturers’ strategic decisions
after introducing a live-streaming channel in a competitive market. Using a clas-
sical Hotelling framework [33], we analyze how consumer sensitivity to livest
ream-based customization, the level of live-streaming interaction, and customiza-
tion investment affect market demand, equilibrium pricing, and firm profits un-

der different channel-adoption scenarios. More specifically, this study addresses
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three questions. First, how does consumer sensitivity to livestream-based custom-
ization affect market demand and manufacturers’ profits? Second, under unilat-
eral and bilateral adoption of live-streaming interaction, how should manufactur-
ers determine their optimal customization levels and pricing strategies? Third,
when both manufacturers engage in customization-oriented live-streaming inter-
action, will their strategic choices lead to excessive competition and thereby re-
duce overall market performance?

This study contributes to the literature in three ways. First, it links the live-
streaming commerce literature with the product customization and horizontal
competition literature by examining livestream-based product customization as a
competitive strategy rather than merely a promotional practice. Second, it high-
lights that live-streaming interaction should be understood as an endogenous stra-
tegic variable whose value depends on customization decisions and competitive
responses. Third, it identifies the conditions under which customization-oriented
live-streaming interaction enhances differentiation and improves profitability, as
well as the conditions under which it induces excessive competition. Therefore,
this study not only extends the theoretical understanding of competition in live-
streaming commerce, but also provides managerial implications for manufactur-
ers seeking to optimize channel adoption, resource allocation, and competitive

positioning in digital retail markets.

2. Problem Description

This study examines the competitive decision-making problem of two rival man-
ufacturers offering customized products in the presence of a live-streaming chan-
nel. We consider a Hotelling-type duopoly market in which the two manufactur-
ers are located at the two endpoints of the unit interval, /e, manufacturer 1 is
located at 0 and manufacturer 2 is located at 1. Following the standard Hotelling
framework, we focus on a symmetric product setting in which the two manufac-
turers sell functionally identical products through conventional online channels.
In addition to these traditional e-commerce channels, both manufacturers may
choose to introduce a live-streaming channel.

To capture different channel-adoption patterns, we consider the following three
competitive scenarios.

1) Benchmark scenario B. Neither manufacturer adopts a live-streaming chan-
nel. In this case, consumers make purchase decisions based on retail prices, pref-
erence matching, and return risk.

2) Unilateral live-streaming scenario N. Only one manufacturer adopts the
live-streaming channel. Without loss of generality, we assume that manufacturer
1 introduces the live-streaming channel and provides product customization,
whereas manufacturer 2 continues to operate only through the conventional
online channel.

3) Bilateral live-streaming scenario L. Both manufacturers adopt live-stream-

ing channels and both provide product customization services.
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Figure 1. Game sequence.

The two manufacturers engage in a Nash game. The sequence of decisions is
illustrated in Figure 1. First, the manufacturers decide whether to adopt the live-
streaming mode. Second, they determine their customization levels, denoted by
b . Finally, they simultaneously choose their retail prices p.

Without loss of generality, manufacturer 1 is located at 0 and manufacturer 2
is located at 1. As shown in Figure 2, the total mass of consumers in the market is
normalized to 1, and consumers are uniformly distributed along the unit interval
[0,1] .Let xe [0,1] denote a consumer’s relative preference for manufacturer 1;
then 1-x represents the relative preference for manufacturer 2. Each consumer
purchases one unit from one of the two manufacturers. Accordingly, if the indif-
ferent consumer is located at x, the demand functions of the two manufacturers

are givenby D, =['ldv=x, D, =] ldr=1-x.

Market demand of manufacturer 1 Market demand of manufacturer 2

A A

0 L 1

Manufacturer 1 X Manufacturer 2

Figure 2. Hotelling model.

Weuse ¢ (¢>0) to measure the unit mismatch cost between consumers and
manufacturers. The parameter ¢ captures consumers’ sensitivity to horizontal
differentiation between the two manufacturers. A lower value of ¢ indicates that
consumers care less about the difference between the two manufacturers, imply-
ing more intense market competition.

Because consumers cannot fully evaluate the product before receiving it, prod-
uct returns may occur after purchase. In this model, live-streaming adoption does
not imply that product returns disappear. Rather, live-streaming interaction is as-
sumed to reduce consumers’ perceived mismatch and return-related disutility by
providing real-time product information and customization guidance, while the
manufacturer still bears the corresponding commission and customization costs.

Let @ denote the consumer satisfaction rate, so that 1—-6 represents the prob-
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ability of return. If a consumer returns the product, a return cost m is incurred.
Let v denote the consumer’s valuation of the product, and let s denote the sal-
vage value of the returned product.

When a manufacturer adopts the live-streaming channel and offers livestream-

based product customization, let b denote its customization level. The total in
kb*
vestment cost of customization is assumed to be C (b) :T’ with C’(b) >0

and C"(b)> 0. This quadratic cost specification captures increasing and convex

customization investment costs and is standard in related analytical models.
Without loss of generality, we set k =1, which simplifies the analysis without af-
fecting the main results.

In addition, let « denote the impact of live-streaming interaction on con-
sumer preferences. Then the additional utility that a consumer obtains from live-
streaming-enabled customization is given by ab. We further assume that the
unit production cost of each manufacturer is zero. The main notation used in the

model is summarized in Table 1.

Table 1. Symbol description.

Symbol Meaning
% Base product value
! Selling price of manufacturer i in scenario ;
x Consumer location on the Hotelling line
t Mismatch cost
m Return cost

Product matching probability

a Sensitivity coefficient of live-streaming interaction

b/ Customization level of manufacturer i in scenario ;
C(b) Customization cost function

7} Manufacturer profit function

P Commission rate

3. Model Development and Analysis

For analytical convenience, let p €(0,1) denote the commission rate charged by
the live-streaming platform. When a manufacturer adopts a live-streaming chan-
nel, its revenue from each successful sale is reduced to (1— p) p . We solve the
game by backward induction. Specifically, in each scenario, manufacturers first
choose whether to adopt live streaming, then determine the customization level,
and finally set retail prices simultaneously.

To streamline the presentation, we focus on interior equilibria. Unless other-
wise stated, we assume full market coverage, nonnegative prices, nonnegative cus-

tomization levels, and interior demands, ie, 0<D/ <1 for each manufacturer
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i=1,2 and scenario je {B, N ,L} . In addition, the second-order and regularity
conditions required for the closed-form equilibria are imposed throughout the
analysis, including A =6t60-a”(1-p)>0 in the unilateral live-streaming sce-

nario and 416 -a”(1- p)> 0 in the bilateral live-streaming scenario.

3.1. Benchmark Scenario B

In the benchmark scenario, neither manufacturer introduces a live-streaming
channel. Consumers purchase through the conventional online channel and face re-
turn risk because product quality or fit cannot be fully verified ex ante. Accordingly,

the expected utilities from purchasing from manufacturers 1 and 2 are given by
Ul = H(V—pIB)—xt—(l—H)m,UZB = H(V—pf)—(l—x)t—(l—ﬁ)m, (1)

Let the indifferent consumer be located at x . By equating the two utilities, Ze.,

9<v—plB)—xt—(l—9)m =9(v—pf)—(l—x)t—(l—9)m, 2)
we obtain
x:t—9p13+6pf’ 3)
2t
Hence, the demand functions of the two manufacturers are
t 9 B _ B t 9 B _ B
ot (ps pl)’szl_x: +0(p, pz)’ @

2t 2t

Because returns occur with probability 1—-@, the expected unit revenue of

manufacturer i is Op” + (1-0)s . Therefore, the profit functions are
irf=[9p13+(1—9)s]DlB,7rzB=[9pf+(l—9)s]Df. (5)
Lemma 1

. el . * * s—t . .
In scenario B, the equilibrium prices are p = p?" = S—T. Substituting

* * 1
these prices into the demand and profit functions yields D/ =D7 =5

¥ =nl = é

Lemma 1 establishes the symmetric benchmark equilibrium. Without live
streaming, neither manufacturer enjoys an additional differentiation advantage,
so the market is evenly split and profits are determined solely by the intensity of

horizontal differentiation, measured by ¢.

3.2. Unilateral Live-Streaming Scenario N

We next consider the case in which only manufacturer 1 adopts a live-streaming
channel and provides product customization, whereas manufacturer 2 continues
to sell through the conventional online channel. In this setting, live-streaming in-
teraction increases consumers’ utility through product customization and allevi-
ates return-related disutility on the live-streaming side. Let b denote manufac-

turer 1’s customization level. Then consumer utilities are
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U =0(v-p)-xt+ab,U) =0(v-p)')-(1-x)t-(1-0)m. (6)
The indifferent consumer satisfies
0(v-p')-xt+ab’ =0(v-p))-(1-x)t-(1-0)m, (7)
which implies

m+t+ab1N—t9(m+plN—pév)

X = . 8
5 (8)
Thus, the demand functions are
N N N N N N
DY = m+t+ab, —H(m-i-p1 -p ),DZN _ —-m+t—ab, +6?(m+pl -p ) ©)

2t 2t

Manufacturer 1 pays a platform commission and incurs customization cost,

while manufacturer 2 remains in the conventional channel. Their profit functions

G

Define A=3t+(1-60)(m-s), A=6t0-a’(1-p). Using backward induc-
tion, we obtain the following result.

are therefore

7Z'1N :(l—p)plNDlN— ,ﬂév :[Hpév+(l—c9)s]D2N. (10)

Lemma 2
In scenario N, the equilibrium customization level and prices are

a(l-p)4 . 24 . s-2 2d

p\ = , =5—— . The corresponding equi-
| A P A p, =5 0 A P g €q
librium demands are D" = o4 , D) =1 —%.
. A*(410-a* (1-p))(1-p
The equilibrium profits are 7, = ( Z(Az ))( ) ,

2
v 2[0(3t-(1-0)(m-5))-a’(1-p)]
T, = A .
Lemma 2 shows that unilateral live-streaming adoption creates an asymmetric

market structure. Manufacturer 1 gains a differentiation instrument through cus-
tomization-oriented live-streaming interaction, whereas manufacturer 2 remains

exposed to return risk and cannot directly benefit from live-streaming utility.

Corollary 1
Under the interior-solution condition A > 0, the equilibrium outcomes in sce-
op) opY N M ob""
nario N satisfy s, L2 co, P <0, P, >0, —/—>0,
oa oa op op oa
N* N* N* N* N* N* N*
b, <0,6Dl >0, oD, <0, oD, <0, D, >0, om, >0, omy <0,
op oa oa op op oa oa
N* N*
om <0, o, >0.
op op

Corollary 1 indicates that stronger consumer sensitivity to live-streaming-ena-
bled customization enhances the competitive advantage of the adopting manufac-

turer. As « increases, manufacturer 1 optimally chooses a higher customization
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level, charges a higher price, attracts more demand, and earns higher profit. By
contrast, manufacturer 2 loses market share and must reduce its price. A higher
platform commission rate p has the opposite effect: it weakens the attractive-
ness of live-streaming adoption, reduces manufacturer 1’s incentive to customize,
and partially shifts demand and profitability back to manufacturer 2.

To compare the unilateral live-streaming scenario with the benchmark scenario,
we obtain the following result.

Proposition 1

Suppose o > 1IZ(S—m)(l—Q)Q . Then, when only one manufacturer adopts

the live-streaming channel, the following properties hold.
1) Price comparison: p;'" > p®',i=1,2. Moreover, p" > p® > p)" if and

2(s—m)(1-0)0

onlyif p<1- > , whereas p'" > p)" > p”* otherwise.

a

2) Demand comparison: D" > D/ > D,” if and only if
p< l—z(s_mo)!ﬂ ,whereas D) > D" > D" otherwise.

Proposition 1 shows that unilateral live-streaming adoption reshapes both the
pricing structure and the demand allocation in an asymmetric way. The live-
streaming manufacturer always charges a higher price than in the benchmark sce-
nario. This result reflects the additional value created by live-streaming-enabled
customization: by providing interactive product presentation and personalized
services, the adopting manufacturer enhances consumers’ perceived utility and
thereby strengthens its pricing power.

More importantly, the relative positions of the non-adopting manufacturer’s
price and the two firms’ market demands depend on the joint effect of consumer
sensitivity to live-streaming-based customization and the platform commission
rate. When the commission rate is sufficiently low, or equivalently when the net
benefit of live-streaming adoption is sufficiently strong, the live-streaming man-
ufacturer attracts more consumers than in the benchmark case, while the tradi-
tional manufacturer loses market share. In this case, the equilibrium demand
ranking becomes D" > D" > D). At the same time, the non-adopting manu-
facturer faces stronger competitive pressure and must reduce its price relative to
the benchmark level, which yields the price ranking p," > p’ > 2 "

By contrast, when the commission rate is relatively high, the cost disadvantage
of live-streaming adoption weakens the attractiveness of the live-streaming chan-
nel. Although the adopting manufacturer still enjoys a differentiation advantage
and charges the highest price, the non-adopting manufacturer can retain or even
expand its market demand by avoiding live-streaming-related costs. Under such
conditions, the demand ranking reverses to D, >D/ > D", and the non-
adopting manufacturer is able to charge a price above the benchmark level, lead-
ing to the ordering p)" > p)" > p”".

Overall, Figure 3 indicates that unilateral live-streaming adoption does not

simply intensify competition in a uniform way. Instead, it creates an asymmetric
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market structure in which the live-streaming manufacturer always enjoys stronger
pricing power, while the final allocation of market demand depends on whether
the value created by live-streaming-based customization is large enough to out-

weigh the platform commission burden.
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Figure 3. Comparison diagram of optimal demand size.

Proposition 2

If a>\/§(—m¢9+s9+m92—s€2),then <l if

p< 30 +2ml - 28(92— 2m0’ + 2560’ , and otherwise 7" > 7%
3a

Proposition 2 implies that manufacturer 1’s live-streaming adoption may either
hurt or benefit manufacturer 2. When « islargeand p islow, manufacturer
1 can effectively convert live-streaming interaction into market-stealing power,
thereby reducing manufacturer 2’s profit. By contrast, when p becomes suffi-
ciently high, the live-streaming side suffers from a heavy commission burden, and
manufacturer 2 may benefit from a relative competitive improvement.

Proposition 3

There exist threshold values & and 7 suchthat, for a<a<l1, 7" >z’
if p<p,whereas 7" <z’ if p>p.

The explicit expressions of @ and p are reported in Appendix A.

Proposition 3 highlights that introducing a live-streaming channel is not always
profitable. Live-streaming adoption benefits the adopting manufacturer only
when consumers value customization-oriented interaction sufficiently strongly
and the commission rate remains sufficiently low. Otherwise, the commission
payment and customization cost may outweigh the strategic gain from differenti-

ation.

3.3. Bilateral Live-Streaming Scenario L

We now consider the case in which both manufacturers adopt live-streaming
channels and both provide product customization. Let " and b, denote the

customization levels of manufacturers 1 and 2, respectively. Consumer utilities are
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Ut =9(v—p,L)—xt+ablL,U2L = 6(v—p§)—(l—x)t+abf, (11)
The indifferent consumer is determined by
6’(v—pf>—xt+abf=9(v—p2L)—(l—x)t+ab2L, (12)

which gives

t+ab" —abt -0p" +0p*
x= a 1 a 22t pl p2 , (13)

Thus, demand is
:t+ablL—ab2L—9plL+9p2L DL:t—ablL+ab2L+9plL—6p2L
2t . 2t '

Each manufacturer pays the platform commission and incurs customization

D (14)

cost, so profits are

L L L (blL )2 L L L (bZL )2
7 =(1=p)piDf ==y =(1=p) Py Dy = (15)
Lemma 3
* * a 1_
In scenario L, the symmetric equilibrium is b =5, = % ,
pr=pt =2
1 2 9 *

* * 1
The equilibrium demands are D/ = D} = > and the equilibrium profits are

L. L. (4Z¢9—a2(1—p))(l—p)
no=m, = Ve .

Lemma 3 indicates that once both manufacturers adopt live streaming, the mar-

ket returns to a symmetric structure. Although both firms invest in customization
and can raise prices relative to the conventional channel, the differentiation ad-

vantage created by unilateral adoption disappears.

Corollary 2
. - oy OB b
In scenario L, the equilibrium outcomes satisfy ——=—=—>0,
oa Oa
L* L* L* L* 1 _ 2
ob" _ by om” _om _af 2p) <0,
op op oa oa 460
onl”  ony” __2t9—a2 (1-p) 0
op op 46* '

Corollary 2 reveals a key difference from the unilateral-adoption case. Although
alarger o induces both manufacturers to increase customization, bilateral live-
streaming competition may generate an over-customization effect: each firm in-
vests more aggressively to avoid losing demand, but because the market remains
symmetric, the additional value created by customization is dissipated through com-
petition and commission payments. As a result, stronger consumer sensitivity to live-
streaming interaction does not necessarily improve profits under bilateral adoption.

To compare the bilateral live-streaming scenario with the benchmark scenario,

we obtain the following result.
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Optimal customization level

Proposition 4

For each manufacturer, p’ > p**.

Proposition 4 implies that bilateral live-streaming adoption raises equilibrium
prices relative to the benchmark. When both manufacturers provide live-stream-
ing interaction and customization, consumers obtain additional utility from both

sides of the market, which increases their willingness to pay.

2(—t+ t(t—az))e
If a<~\4t0-40" , then 7" >z if p<l+ ; , whereas
a

Proposition 5

" <x” otherwise.

Proposition 5 indicates that bilateral live-streaming adoption is beneficial only
when the commission rate is sufficiently low and the customization effect remains
moderate. When « becomes too large, competition in customization intensifies
and both manufacturers incur excessive cost, so the bilateral-adoption equilib-

rium may generate lower profits than the benchmark.

3.4. Comparative Analysis across Scenarios

The comparison between scenarios N and L is more subtle because unilateral
adoption creates a first-mover differentiation advantage, whereas bilateral adop-
tion restores symmetry and may intensify competition.

Proposition 6

Comparing the bilateral and unilateral live-streaming scenarios, and under the
regularity condition ¢>s(1-6), suppose a >/2(s—m)(1-0)6 . Then the fol-
lowing results hold.

2(s-m)(1-6)0

2
a

1) Price comparison: If p<1- , then

pr > pl > pi=1,2. Otherwise, p" >pr >p) ,i=12.

2(s—m)(1—0)49

, then

2) Customization comparison: If p <1-

blN* > biL*,l' =1,2. Otherwise, blN* < b,.L*,i =12.

Optimal customization level

s L L " L L
0.1 0.15 0.2 0.25 0.3 0.05 0.1 0.15 0.2
14 14

@) a<v2,(m-s)(-1+6)6 b) a>2(m—s)(-1+06)6

Figure 4. Comparison chart of optimal customization level size.
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Proposition 6 compares firms’ equilibrium decisions under unilateral and bi-
lateral live-streaming adoption and shows that the relative rankings of prices and
customization levels are governed by the same threshold condition. This threshold
reflects the trade-off between the value created by live-streaming-based customi-
zation and the commission burden imposed by the platform.

For prices, the non-adopting manufacturer in the unilateral live-streaming sce-
nario always charges the lowest price. This is because it does not provide live-
streaming-enabled customization and therefore faces a weaker perceived-value
position in competition with the adopting manufacturer. To retain demand, it
must rely more heavily on price competition. The relative ranking between the
bilateral-adoption price and the unilateral adopter’s price, however, depends on
the platform commission rate. When the commission rate is sufficiently low, bi-
lateral live-streaming adoption allows both manufacturers to enhance consumers’
perceived value, which raises the overall willingness to pay in the market. In this
case, the bilateral-adoption price becomes the highest. By contrast, when the com-
mission rate is relatively high, bilateral adoption becomes more costly because
both manufacturers must bear the platform commission. As a result, the unilateral
adopter, which still enjoys a differentiation advantage, may charge a higher price
than the manufacturers in the bilateral-adoption scenario.

For customization, the same threshold effect applies. When the commission
rate is low, the unilateral adopter has a stronger incentive to invest in customiza-
tion in order to widen the gap with its traditional rival, so its optimal customiza-
tion level exceeds that under bilateral adoption. However, when the commission
rate is high, unilateral adoption becomes less attractive and the adopting manu-
facturer behaves more conservatively in customization. In contrast, under bilat-
eral live-streaming competition, both manufacturers may still need to maintain a
relatively high customization level in order to preserve their competitive positions.
Therefore, the customization level under bilateral adoption may exceed that of the
unilateral adopter when the commission burden is sufficiently high.

Overall, Figure 4 indicates that unilateral and bilateral live-streaming adoption
differ not only in market structure but also in the strategic logic of pricing and
customization. Low commission rates favor stronger market-wide pricing under
bilateral adoption and stronger customization incentives for the unilateral adopter,
whereas high commission rates weaken the bilateral pricing advantage and may
reverse the ranking of customization levels.

Proposition 7

Under the admissible parameter region in which the unilateral adopter’s differ-
entiation advantage dominates the bilateral customization-competition effect,
thatis, 7" > 7" >z, i=1,2, the unilateral live-streaming scenario yields the
highest profit for the adopting manufacturer, while bilateral live-streaming adop-
tion generates the lowest profit among the compared live-streaming scenarios.
Since scenario L is symmetric, 7Z1L* = 7[2L Y

1

Proposition 7 indicates that, within this parameter region, the first manufac-
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turer obtains the highest profit under unilateral live-streaming adoption. By in-
troducing live-streaming-enabled customization ahead of its rival, manufacturer
1 enjoys a first-mover advantage: it attracts a larger market share, enhances con-
sumers’ perceived utility, and strengthens its pricing power. Manufacturer 2, alt-
hough disadvantaged in scenario N, still earns more than under scenario L,
where both firms simultaneously adopt live streaming and bear the associated cus-
tomization and commission costs.

This result highlights that bilateral live-streaming adoption may eliminate the
strategic differentiation advantage created by unilateral adoption while retaining
the cost burden of customization competition. Consequently, a late follower does
not necessarily improve its profitability by imitating the pioneer. If effective dif-
ferentiation cannot be achieved, maintaining the conventional channel may be
more profitable than entering a symmetric live-streaming competition.

Proposition 8

Define the live-streaming competition-trap region as
Q, = {(cx,p) ) > Al x> Al x>l i=1, 2} . In this region, unilateral
live-streaming adoption is profitable for the adopting manufacturer, whereas bi-
lateral live-streaming adoption reduces both manufacturers’ profits below the
benchmark level.

Proposition 8 shows that when the live-streaming effect is strong and the com-
mission burden is light, live-streaming adoption can create substantial gains for a
single adopter. However, once both manufacturers enter the live-streaming chan-
nel, intensified customization competition and commission payments erode these
gains, causing bilateral adoption to perform worse than the benchmark scenario.
In this sense, the market may fall into a live-streaming competition trap: alt-
hough live streaming appears attractive as a unilateral strategy, mutual adoption
results in lower profits for both firms. Therefore, the competition trap should be
understood as a profit-eroding mutual imitation outcome: live streaming is at-
tractive as a unilateral strategy, but once both firms adopt it, the differentiation
advantage is dissipated by customization competition and commission pay-

ments.

3.5. Stage-1 Adoption Game

To further clarify the strategic implication of channel adoption, we summarize the
first-stage adoption game. If neither manufacturer adopts live streaming, the pay-
off vector is (ﬁig*,ﬂiB*> . If only manufacturer 1 adopts live streaming, the payoff
vector is (ﬂ'lN*,ﬂ'év *) ; by symmetry, if only manufacturer 2 adopts live streaming,
the payoff vector is (ﬂév N *). If both manufacturers adopt live streaming, the
payoff vector is (ﬂiL*,ﬂiL*) . Therefore, a manufacturer adopts live streaming
when its rival does not adopt if 7" > 7", and adopts live streaming when its
rival has already adopted if 7" > 7). These best-response conditions generate
different adoption patterns, including non-adoption, asymmetric adoption, bilat-

eral adoption, and the competition-trap region discussed below.
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Figure 5. The equilibrium strategy of two manufacturers.

To further illustrate the strategic implications of the model, Figure 5 partitions
the (a,p) -space into several qualitatively different regions. The figure shows
that manufacturers’ live-streaming adoption decisions depend critically on the in-
teraction between consumer sensitivity to live-streaming-based customization,
captured by « , and the platform commission rate, captured by p .

When « isrelatively highand p islow, live-streaming interaction substan-
tially enhances consumers’ perceived value, while the marginal cost of adopting
the live-streaming channel remains limited. In this case, live-streaming adoption
can improve firms’ pricing power and generate profit gains. When both « and
p are at moderate levels, live streaming still provides a positive demand effect,
but the associated commission and customization costs become non-negligible.
Under such conditions, unilateral adoption may outperform bilateral adoption,
because the non-adopting manufacturer can avoid direct live-streaming competi-
tion and preserve its profitability. By contrast, when p is sufficiently high, the
commission burden dominates the benefit of live-streaming interaction, so that
neither manufacturer has a strong incentive to adopt the live-streaming channel,
and the benchmark scenario becomes more attractive.

More specifically, three strategic regions can be identified in Figure 5.

Anti-coordination region (), : When the attractiveness of live-streaming-
based customization is limited and the platform commission rate is moderate,
manufacturers exhibit an anti-coordination pattern in channel adoption. In this
region, if only one manufacturer adopts live streaming, the adopter may incur
excessive commission and customization costs without obtaining sufficient de-
mand expansion, whereas the non-adopting rival benefits from avoiding these
costs. If both manufacturers adopt live streaming, competition intensifies and the
outcome remains suboptimal. Thus, firms have a strong incentive to wait and
avoid being the first mover.

Pareto-improvement region Q,: When consumer sensitivity to live-stream-
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ing interaction is relatively strong and the commission rate remains moderate,
simultaneous live-streaming adoption can improve the profitability of both man-
ufacturers. In this region, live streaming creates sufficient additional consumer
value to compensate for the associated costs, so bilateral adoption dominates the
benchmark outcome. However, because this outcome relies on coordinated stra-
tegic choices, the market may still face a coordination problem if one manufac-
turer hesitates to adopt.

Live-streaming competition trap region Q,: When the live-streaming effect
is strong and the commission rate is low, unilateral adoption is highly attractive
because it creates a substantial differentiation advantage. However, once both
manufacturers adopt live streaming, intensified customization competition dissi-
pates this advantage and erodes profits. As a result, bilateral adoption may yield
lower profits than the benchmark scenario, even though live streaming appears
profitable from the perspective of an individual adopter. This region therefore re-
flects a live-streaming competition trap driven by excessive strategic investment
in customization and channel rivalry. Overall, Fig. 5 demonstrates that manufac-
turers” channel choices and customization decisions exhibit a highly nonlinear
strategic structure. Depending on the joint values of « and p, the market may
display anti-coordination, Pareto-improving coordination, or a live-streaming
competition trap. Therefore, the value of live-streaming adoption is inherently
conditional rather than universal, and manufacturers should evaluate channel
adoption jointly with customization incentives and platform governance condi-

tions.

4. Conclusions

This study examines manufacturers’ strategic decisions on live-streaming channel
adoption and product customization in a competitive market. Based on a Ho-
telling framework, it analyzes how consumer responsiveness to live-streaming-
based customization and the platform’s commission policy jointly influence pric-
ing, customization investment, market demand, and firm profitability under three
scenarios: no live-streaming adoption, unilateral live-streaming adoption, and bi-
lateral live-streaming adoption.

Several important findings emerge from the analysis. First, live-streaming
adoption is not always beneficial. When only one manufacturer adopts a live-
streaming channel, the adopting firm can enhance consumers’ perceived value
through customization-oriented live-streaming interaction, thereby improving its
pricing power, expanding market demand, and increasing profit. This advantage
is especially pronounced when consumers are highly responsive to live-streaming-
based customization and the platform commission remains relatively low. In such
a case, live streaming functions as an effective differentiation tool and creates a
clear first-mover advantage. However, when the commission burden is high or
the effectiveness of live-streaming interaction is weak, the benefits of adoption are

significantly reduced and may even vanish.
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Second, bilateral live-streaming adoption does not necessarily outperform the
benchmark scenario. Although the presence of live streaming on both sides of the
market enhances consumers’ willingness to pay and supports higher prices, it also
intensifies customization competition and increases channel-related costs. As a
result, bilateral adoption may fail to improve profitability and can even leave both
manufacturers worse off than in the traditional channel setting. This finding sug-
gests that the strategic value of live streaming is conditional rather than universal.
A digital channel that creates differentiation when adopted by one firm may gen-
erate excessive rivalry when adopted by all competing firms.

Third, the interaction between consumer responsiveness and platform commis-
sion gives rise to distinct strategic regions. When the attractiveness of live-stream-
ing-based customization is limited and the commission rate is moderate, firms
tend to avoid moving first, which leads to an anti-coordination pattern. When
consumer responsiveness is relatively strong and the commission burden remains
moderate, simultaneous adoption of live streaming can improve the profitability
of both firms. By contrast, when consumer responsiveness is high and platform
commissions are low, the market may fall into a live-streaming competition trap.
In that case, unilateral adoption appears attractive from an individual firm’s per-
spective, but mutual adoption intensifies competition and reduces the profits of
both manufacturers.

These findings lead to several managerial implications. Manufacturers should
not treat live streaming as a universally desirable digital strategy. Instead, live-
streaming adoption should be evaluated together with customization investment,
competitive conditions, and platform costs. Early adoption can be highly reward-
ing when the market strongly values live-streaming interaction and customization,
but blind imitation may eliminate this advantage and compress industry profits.
For platforms, commission policy plays a crucial role in shaping market outcomes.
Excessively high commissions may discourage channel adoption, whereas very
low commissions may stimulate excessive competition among manufacturers.
Therefore, platform governance is central to the long-term sustainability of live-
streaming commerce ecosystems.

This study can be extended in several directions. Future research may consider
heterogeneous manufacturers, endogenous platform pricing, consumer learning,
return policy design, or the role of influencers and third-party streamers. It may
also be useful to incorporate supply chain contracts, uncertain demand, and dy-
namic competition in order to provide a more comprehensive understanding of

live-streaming-based customization strategies in digital retail markets.

Conflicts of Interest

The authors declare no conflicts of interest regarding the publication of this paper.

References

[1] Luo,X., Lim, W.M,, Cheah, J., Lim, X. and Dwivedi, Y.K. (2025) Live Streaming Com-

DOI: 10.4236/jamp.2026.145093

1921 Journal of Applied Mathematics and Physics


https://doi.org/10.4236/jamp.2026.145093

L. H. Dong et al.

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

(10]

(11]

(12]

(13]

(14]

(15]

merce: A Review and Research Agenda. Journal of Computer Information Systems,
65, 376-399. https://doi.org/10.1080/08874417.2023.2290574

Ki, C., Chenn, A., Man Chong, S. and Cho, E. (2024) Is Livestream Shopping Con-
ceptually New? A Comparative Literature Review of Livestream Shopping and TV
Home Shopping Research. Journal of Business Research, 174, Article 114504.
https://doi.org/10.1016/j.jbusres.2024.114504

Xu, X., Sun, H. and Jia, Q. (2025) A Meta-Analytic Review of Live Streaming Com-
merce Research through the Lens of Means-End-Chain. Journal of Business Research,
195, Article 115405. https://doi.org/10.1016/j.jbusres.2025.115405

Wongkitrungrueng, A. and Assarut, N. (2020) The Role of Live Streaming in Building
Consumer Trust and Engagement with Social Commerce Sellers. Journal of Business
Research, 117, 543-556. https://doi.org/10.1016/j.jbusres.2018.08.032

Sun, Y., Shao, X,, Li, X., Guo, Y. and Nie, K. (2019) How Live Streaming Influences
Purchase Intentions in Social Commerce: An IT Affordance Perspective. Electronic
Commerce Research and Applications, 37, Article 100886.
https://doi.org/10.1016/j.elerap.2019.100886

Lu, B. and Chen, Z. (2021) Live Streaming Commerce and Consumers’ Purchase In-
tention: An Uncertainty Reduction Perspective. Information & Management, 58, Ar-
ticle 103509. https://doi.org/10.1016/j.im.2021.103509

Kang, K., Lu, J., Guo, L. and Li, W. (2021) The Dynamic Effect of Interactivity on
Customer Engagement Behavior through Tie Strength: Evidence from Live Stream-
ing Commerce Platforms. International Journal of Information Management, 56, Ar-
ticle 102251. https://doi.org/10.1016/j.ijinfomgt.2020.102251

Guo, L., Hu, X., Lu, J. and Ma, L. (2021) Effects of Customer Trust on Engagement
in Live Streaming Commerce: Mediating Role of Swift Guanxi. Internet Research, 31,
1718-1744. https://doi.org/10.1108/intr-02-2020-0078

Ma, Y. (2021) Elucidating Determinants of Customer Satisfaction with Live-Stream
Shopping: An Extension of the Information Systems Success Model. Telematics and
Informatics, 65, Article 101707. https://doi.org/10.1016/j.tele.2021.101707

Meng, L., Duan, S., Zhao, Y., Lii, K. and Chen, S. (2021) The Impact of Online Celeb-
rity in Livestreaming E-Commerce on Purchase Intention from the Perspective of
Emotional Contagion. Journal of Retailing and Consumer Services, 63, Article
102733. https://doi.org/10.1016/j.jretconser.2021.102733

Ming, J., Jianqiu, Z., Bilal, M., Akram, U. and Fan, M. (2021) How Social Presence
Influences Impulse Buying Behavior in Live Streaming Commerce? The Role of S-O-
R Theory. International Journal of Web Information Systems, 17, 300-320.

https://doi.org/10.1108/ijwis-02-2021-0012

Zhang, M, Liu, Y., Wang, Y. and Zhao, L. (2022) How to Retain Customers: Under-
standing the Role of Trust in Live Streaming Commerce with a Socio-Technical Per-

spective. Computers in Human Behavior, 127, Article 107052.
https://doi.org/10.1016/j.chb.2021.107052

Zhang, T. and Tang, Z. (2023) Should Manufacturers Open Live Streaming Shopping
Channels? Journal of Retailing and Consumer Services, 71, Article 103229.
https://doi.org/10.1016/j.jretconser.2022.103229

Zhang, W., Yu, L. and Wang, Z. (2023) Live-Streaming Selling Modes on a Retail
Platform. Transportation Research Part E. Logistics and Transportation Review;, 173,
Article 103096. https://doi.org/10.1016/j.tre.2023.103096

Xin, B., Hao, Y. and Xie, L. (2023) Strategic Product Showcasing Mode of E-Com-

DOI: 10.4236/jamp.2026.145093

1922 Journal of Applied Mathematics and Physics


https://doi.org/10.4236/jamp.2026.145093
https://doi.org/10.1080/08874417.2023.2290574
https://doi.org/10.1016/j.jbusres.2024.114504
https://doi.org/10.1016/j.jbusres.2025.115405
https://doi.org/10.1016/j.jbusres.2018.08.032
https://doi.org/10.1016/j.elerap.2019.100886
https://doi.org/10.1016/j.im.2021.103509
https://doi.org/10.1016/j.ijinfomgt.2020.102251
https://doi.org/10.1108/intr-02-2020-0078
https://doi.org/10.1016/j.tele.2021.101707
https://doi.org/10.1016/j.jretconser.2021.102733
https://doi.org/10.1108/ijwis-02-2021-0012
https://doi.org/10.1016/j.chb.2021.107052
https://doi.org/10.1016/j.jretconser.2022.103229
https://doi.org/10.1016/j.tre.2023.103096

L. H. Dong et al.

(16]

(17]

(18]

(19]

(20]

(21]

(22]

(23]

(24]

(25]

(26]

(27]

(28]

(29]

(30]

(31]

(32]

merce Live Streaming. Journal of Retailing and Consumer Services, 73, Article
103360. https://doi.org/10.1016/j.jretconser.2023.103360

Liu, B. and Wang, W. (2023) Live Commerce Retailing with Online Influencers: Two
Business Models. International Journal of Production Economics, 255, Article
108715. https://doi.org/10.1016/j.ijpe.2022.108715

Huang, L., Liu, B. and Zhang, R. (2024) Channel Strategies for Competing Retailers:
Whether and When to Introduce Live Stream? European Journal of Operational Re-
search, 312, 413-426. https://doi.org/10.1016/j.ejor.2023.06.017

Jiang, Y., Lu, W, Ji, X. and Wu, J. (2024) How Livestream Selling Strategy Interacts
with Product Line Design. Electronic Commerce Research, 24, 1187-1214.
https://doi.org/10.1007/s10660-022-09648-3

Duan, Y. and Song, J. (2024) The Adoption of Live Streaming Channel Considering
Impulse Buying and Product Returns. International Journal of Production Econom-
ics, 274, Article 109295. https://doi.org/10.1016/j.ijpe.2024.109295

Xin, Y., Fan, T., Song, Y. and Zheng, W. (2024) The Impact of Live Streaming on
Competitive E-Commerce. Electronic Commerce Research, 24, 1215-1234.
https://doi.org/10.1007/s10660-024-09853-2

Dewan, R., Jing, B. and Seidmann, A. (2003) Product Customization and Price Com-
petition on the Internet. Management Science, 49, 1055-1070.
https://doi.org/10.1287/mnsc.49.8.1055.16401

Syam, N.B., Ruan, R. and Hess, J.D. (2005) Customized Products: A Competitive
Analysis. Marketing Science, 24, 569-584. https://doi.org/10.1287/mksc.1050.0128

Syam, N.B. and Kumar, N. (2006) On Customized Goods, Standard Goods, and Com-
petition. Marketing Science, 25, 525-537. https://doi.org/10.1287/mksc.1060.0199

Alptekinoglu, A. and Corbett, C.J. (2008) Mass Customization Vs. Mass Production:
Variety and Price Competition. Manufacturing & Service Operations Management,
10, 204-217. https://doi.org/10.1287/msom.1070.0155

Mendelson, H. and Parlaktiirk, A.K. (2008) Competitive Customization. Manufac-
turing & Service Operations Management, 10, 377-390.
https://doi.org/10.1287/msom.1070.0185

Mendelson, H. and Parlaktiirk, A.K. (2008) Product-Line Competition: Customiza-
tion vs. Proliferation. Management Science, 54, 2039-2053.
https://doi.org/10.1287/mnsc.1080.0935

Xia, N. and Rajagopalan, S. (2009) Standard Vs. Custom Products: Variety, Lead
Time, and Price Competition. Marketing Science, 28, 887-900.
https://doi.org/10.1287/mksc.1080.0456

Loginova, O. (2012) Competitive Effects of Mass Customization. Review of Market-
ing Science, 10, 1-21. https://doi.org/10.1515/1546-5616.1139

Hsu, W, Lu, Y. and Ng, T. (2014) Does Competition Lead to Customization? Journal
of Economic Behavior & Organization, 106, 10-28.
https://doi.org/10.1016/j.jebo.2014.05.011

Jost, P. and Siisser, T. (2020) Company-Customer Interaction in Mass Customiza-
tion. International Journal of Production Economics, 220, Article 107454.
https://doi.org/10.1016/.ijpe.2019.07.027

Esenduran, G., Letizia, P. and Ovchinnikov, A. (2022) Customization and Returns.
Management Science, 68, 4517-4526. https://doi.org/10.1287/mnsc.2022.4305

Fogliatto, F.S., da Silveira, G.J.C. and Borenstein, D. (2012) The Mass Customization

DOI: 10.4236/jamp.2026.145093

1923 Journal of Applied Mathematics and Physics


https://doi.org/10.4236/jamp.2026.145093
https://doi.org/10.1016/j.jretconser.2023.103360
https://doi.org/10.1016/j.ijpe.2022.108715
https://doi.org/10.1016/j.ejor.2023.06.017
https://doi.org/10.1007/s10660-022-09648-3
https://doi.org/10.1016/j.ijpe.2024.109295
https://doi.org/10.1007/s10660-024-09853-2
https://doi.org/10.1287/mnsc.49.8.1055.16401
https://doi.org/10.1287/mksc.1050.0128
https://doi.org/10.1287/mksc.1060.0199
https://doi.org/10.1287/msom.1070.0155
https://doi.org/10.1287/msom.1070.0185
https://doi.org/10.1287/mnsc.1080.0935
https://doi.org/10.1287/mksc.1080.0456
https://doi.org/10.1515/1546-5616.1139
https://doi.org/10.1016/j.jebo.2014.05.011
https://doi.org/10.1016/j.ijpe.2019.07.027
https://doi.org/10.1287/mnsc.2022.4305

L. H. Dong et al.

Decade: An Updated Review of the Literature. International Journal of Production
Economics, 138, 14-25. https://doi.org/10.1016/j.ijpe.2012.03.002

[33] Hotelling, H. (1929) Stability in Competition. The Economic Journal, 39, 41-57.
https://doi.org/10.2307/2224214

DOI: 10.4236/jamp.2026.145093 1924 Journal of Applied Mathematics and Physics


https://doi.org/10.4236/jamp.2026.145093
https://doi.org/10.1016/j.ijpe.2012.03.002
https://doi.org/10.2307/2224214

L. H. Dong et al.

Appendix A. Proofs of the Main Results
For notational convenience, define
A=3t+(1-0)(m—s),A=6t0—a’(1- p).
Throughout the appendix, we focus on the interior equilibrium and assume
A>0,A>0,
together with the mild regularity condition
t2s (1 - 9)

whenever a global price ordering is needed.

A.1. Proof of Lemma 1

In scenario B, the demand functions are

D :’+9(P5—PIB),D23 :t+9(pf—pf).

2t 2t

Substituting these demands into the profit functions yields
xl= [GplB +(1—€)sJDIB,7rf = [pr +(1—0)s]Df.
The second-order conditions are

o' o'y &

o) o(pty 0

so both profit functions are concave in own prices. Solving the first-order condi-

>

tions
o’ ors
5 =0,—5=0,
op, op;
gives
* * s—t
p=p =s T

Substituting these prices back into the demand and profit functions, we obtain
1 t

B* _ nB* _ B* _ __B¥ _
DS =D, =—,n =1, =—.
2
Hence, Lemma 1 is proved.

A.2. Proof of Lemma 2

In scenario N, the demand functions are
N_m+t+ablN—9(m+plN—p§V) N_—m+t—ab1N+c9(m+plN—p§’)

! 2t T 2t

The corresponding profit functions are

N N (blN)2 N N N
z' =(1-p)p' D - 5 JTTs =[9p2 +(1—9)s:|D2.
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To match the equilibrium expressions reported in the main text, we solve the

first-order conditions jointly. For manufacturer 1, the Hessian with respect to

(p'b") is
_49(1—p) a(l-p)
t 2t
H, = >
"l a(l-p) »
2t

whose leading principal minors satisfy

_0(1-p) <0,det(H,)= (1—p)(4t0—2a2(1—p))
t 4

>0,

under the regularity condition 4¢6 >’ (1- p). Hence, 7" is jointly concave

in ( Y ,blN) . For manufacturer 2,

’rt

i = < 0,
ofp) !
so 7y isconcavein p, .
Solving the system
on or) ony
L =0,—1-=0,—2-=0,
op, b op,
yields
v a(l-p)4
b =
A
«  2tA
N* _ —_
b A
N s—2t 2tA
=9 — _—
P, 9 A

Substituting these equilibrium decisions back into the demand functions gives
s 04 A
DY :9—,D2N _1-94,
A A

The corresponding equilibrium profits are

A (40— (1-p))(1-p)

s 24 ’
e 24[6(3~(1-60)(m—5))-a* (1-p) |
2 AZ :

Thus, Lemma 2 is proved.

A.3. Proof of Corollary 1

Using the closed-form expressions in Lemma 2, we obtain

o _Atad(1-p) Sop 4ad(1-p)

\ <0,
oa A? oa A?
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ap)” _2ta2A 0, op)"  2a’A S

op A? op A?

For customization,
ob""  6tafA .

b _A(l—p)(6t9+a2(l—p))>0 ~ 0
oa A? Top O A? '

For demand,

oD _2a04(1-p) D) 2a04(1-p)

5 >0, > <0,
oa A oa A
N* 2 N* 2
oD «a 02A<0’6D2 :a02A>0'
op A op A
Finally, direct differentiation of 7" and 7z} gives
N* N* N* N*
O 00% g% (0%
oa oa op op

Hence, Corollary 1 follows.

A.4. Proof of Proposition 1

A.4.1. Price Comparison
First, comparing the non-adopting manufacturer’s price in scenario N with the

benchmark price, we have

v t[Z(s—m)(l—é’)H—az(l—p)].
OA

2 i
Since #>0 and A>0,thesignof p)"—p’ isdetermined by
2(s—m)(1-0)6—-a*(1-p).
Therefore,

2(s—m)(1—9)9

2 i
a

P <p @ p<l-

and
2(s-m)(1-0)0

2
(24

P >pl e p>1-

Next, comparing the two prices in scenario N , we obtain

Vg o (1—p)(2t—s(1—9))+2t49(1—49)(2m+S).

OA

Under the mild regularity condition > s(1—6), the numerator is strictly pos-
itive, so
N* N*
b >py -
Combining the two comparisons yields

2(s—m)(1—0)9

2 E
a

p > pf > p)if and onlyif p<1-
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whereas

p > pl" > p?” otherwise.
A.4.2. Demand Comparison
Using the equilibrium demand in Lemma 2,

2 J— — — [—
DIN*—DiB*=D1N*—%=a (1-p) 22(2 m)(1 9)9.

Hence,
2(s—m)(1—9)6’

aZ

DN > lo p<l-
2
Because D) =1-D)"", it follows that
* * * . . 2 - 1_ 0 9
DY >DP >D," if and only if p < 1—%,
a
whereas
D) > D > D] otherwise.

This proves Proposition 1.

A.5. Proof of Proposition 3
Let
F(a,p)=r"-x.

Substituting the equilibrium expressions yields an explicit rational function in
a and p . The threshold pair (ﬁ, /3) is defined by the condition

F(a,p)=0,

with @ denoting the lower bound required for the existence of an admissible
commission threshold, and p denoting the corresponding root in the interval
(0,1) . Therefore,

N>l if p<p,
and

" <xlif p>p.

The explicit expressions are algebraically lengthy and are therefore omitted here

for readability. They can be obtained directly by solving F(a,p)=0 symboli-
cally.

A.6. Proof of Lemma 3
In scenario L, the demand functions are

_t+abl —ab; -0p! +0p,
2t

>

Dy
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_t—ab} +ab, +0p/ —0p;

DL
: 2t

The corresponding profit functions are

) )
7 =(1-p) i D —%,ﬂf =(1-p) p; Dy —%-
Solving the first-order conditions jointly,

L L L L
or, or, or, or,

ol oy owt o Toby

gives the symmetric equilibrium

* * (04 (1 - p) * ® t
b =pt = T o i o
| ) 20 b =D, 0
Substituting these decisions into the demand functions yields
D”zD”:l
1 2 2 .

The equilibrium profits are

L. L (4t9—a2(1—p))(1—p)
o=, = Ve .

Hence, Lemma 3 is proved.

A.7. Proof of Corollary 2

From Lemma 3,

Differentiating 5" gives

L* L*
LA L
oa 20 op 20

Differentiating 7 vyields

or”  a(l-p)

=- ——<0,
o 460
r 0ot (1-
or, =— il 2( p)<0,
op 40

under the standard regularity condition 2/6 > a*(1- p). Therefore, Corollary 2

is proved.

A.8. Proof of Proposition 4

Comparing the equilibrium prices in scenarios L and B, we have

L* B* t s—t S(l—g)
AL R L L e S SN}
pz pl [S gj 9 >

DOI: 10.4236/jamp.2026.145093 1929 Journal of Applied Mathematics and Physics


https://doi.org/10.4236/jamp.2026.145093

L. H. Dong et al.

Thus,

L* B*

P >p -

Hence, Proposition 4 is proved.

A.9. Proof of Proposition 6

A.9.1. Price Comparison

Comparing the bilateral-adoption price with the unilateral adopter’s price, we ob-

tain
o e H[2(s-m)(1-0)0-a’(1-p)]
D; P = oA .
Hence,
* * 2 - 1_
pr>pl e p<i- ( m)g 9)9,
and

2(s—m)(1—9)9.

pr<p e p>1- )
a

. L* . . . . .
Next, comparing p;” with the non-adopting manufacturer’s price in scenario

N)
v e @ (1=p)[t-s5(1-0)]+2:0(1-0)(m+2s)
pbi =Py = oA .
Under > 5(1-6), the numerator is positive, so
piL* > pév*

Combining the two inequalities gives

2(s—m)(1-0)0

L* N* N* o
p >p >p, if p<li- > ,
whereas
p" > pt > p)" otherwise.
A.9.2. Customization Comparison

Comparing the customization levels in scenarios N and L,

bIN* Lyl O!(I—P)[az (1—p)—2(s—m)(1_0)91
l 260A

Therefore,

2 9
a
and

blN* <b[L* S p> l_w

a2

This proves Proposition 6.
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