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Abstract

Live streaming marketing has become a new driving force for economic develop-
ment. Manufacturers should choose to introduce live streaming channels through
reselling mode or agency mode. This paper uses the game method to study the
optimal live streaming introduction strategy of the manufacturer under the joint
action of spillover effect, streamer effort and streamer influence. The results show
that the decrease of negative spillover effect or the increase of positive spillover
effect can stimulate the streamer’s effort and increase the manufacturer’s profit.
The increase in the influence of the streamer can increase the manufacturer’s
profit, but whether the retail price of the live streaming channel can be increased
is related to the spillover effect. The cooperation space between the manufacturer
and the live-streamer is related to the commission rate and the spillover effect.
When the commission rate is moderate and the spillover effect is low, the two
sides prefer the commission mode. When the commission rate is high and the
spillover effect is high, the two sides prefer the reselling mode. Otherwise, the two
sides cannot agree on the live streaming mode. The research results can help man-
ufacturers and streamers to decide how to adopt specific sales models to obtain
more profits and provide strategic guidance for live-streaming marketing.
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1. Introduction

In recent years, live streaming as a new online shopping method has been highly
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favored by manufacturers for its low cost and high conversion rate. More and
more online shops have adopted live streaming services with significant market
benefits. In 2022, the global market value of the live streaming industry reached
$55.4 billion, growing 5.3% year-on-year. The streamer introduces the product
features to increase the “accessibility” to consumers, allowing manufacturers to
interact with consumers in real time. Furthermore, the streamer can also rely on
their influence to expand the reach of live streaming, which in turn can result in
consumers making purchases. On October 20, 2021, two Chinese streamers, Viya
and Li Jiaqi, sold more than $3 billion in goods in a single day.

There are two strategies for the manufacturer to introduce a live streaming
channel. On the one hand, the manufacturer can adopt the reselling mode, that is,
the manufacturer wholesales the product to the streamer, who sells the products
in its own stores. For example, Luo Yonghao’s product purchase link in the “Make
a Friend” TikTok live streaming room directly guides consumers to his own store.
On the other hand, the manufacturer can also adopt the agency mode, that is, the
manufacturer gives the streamer a commission according to the proportion of
sales. At this point, consumers will jump to the manufacturer’s store after clicking
the purchase link of the streamer. Live streaming e-tailers such as Tmall and JD
mostly use this model to direct consumers to manufacturers’ stores.

However, the introduction of live streaming is a double-edged sword for the
manufacturer. On the one hand, the live streaming channel has a positive spillover
effect on the manufacturer’s store. Consumers may be affected by the streamer’s
efforts to increase the search for products, thus expanding the demand of the man-
ufacturer’s store. On the other hand, the live streaming channel has negative spill-
over effects on manufacturer’s stores. Consumers attracted by live streaming may
flood into the streamer store or lose their interest in products and reduce their
purchases, which will reduce the demand of the manufacturer’s store. The impact
of live streaming is also closely related to the characteristics of the streamer, and
the head streamer with high reputations and efforts to sell goods has greater ap-
peal to consumers and has more far impacts on the market.

Therefore, how the manufacturer introduces the live streaming channel not
only needs to weigh the two-way spillover effect of the live steaming channel on
the existing channel but also considers the efforts and influence of the streamers.
This increases the difficulty of cooperation between the manufacturer and the
streamer. Based on this, this paper focuses on the introduction strategy of the live
streaming channel by the manufacturer under the two-way spillover effect and
discusses the influence mechanism of streamers’ efforts and influence in selling
goods.

The contributions of this paper are as follows: First, considering the spillover
effect of live streaming channels on online store channels, and exploring the
changes brought by both positive and negative spillover effects. Secondly, the
competition effect between channels affected by price and service is considered.

Thirdly, based on the above two effects, this paper discusses the relationship be-
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tween the manufacturer and the streamer. The sales model between the manufac-

turer and the streamer is further derived.

2. Literature

This study is closely related to three streams of literature: 1) live-streaming e-com-

merce, 2) platform model, and 3) channel competition.

2.1. Live Streaming E-Commerce

Live streaming e-commerce is a new type of sales method in which brands use live
streaming technology through streamers on the Internet platform to display the
use of commodities, reply to inquiries, and guide shopping. It is characterized by
realtime interactivity, fan economy, social shopping, content promotion, and
other characteristics that are significantly different from those of traditional e-
commerce [1]-[5]. Many scholars have studied the mechanism of the impact of
live streaming on consumers’ willingness to buy [6]-[9]. Recently, more related
studies have focused on using theoretical modeling to analyze the operational de-
cisions of live-streaming supply chains [10]-[12], including adding a live-stream-
ing channel to firms [13] [14], different live-streaming showcasing modes [15],
and the impact of online influencers on sales promotion in live-streaming selling
[16] [17]. Based on the spillover effect, this paper studies the manufacturer’s live
streaming contract selection. Compared with the existing literature, this paper

considers both positive and negative spillover effects.

2.2. Platform Model

E-commerce platforms are typically characterized by the possible existence of
both direct and reselling sales models. Many scholars have investigated how fac-
tors, such as commission fees, information levels, fulfillment costs, competitive
intensity, and risk preferences, affect manufacturers’ and retailers’ sales model
choices [18]. On the other hand, differences due to the choice of sales model also
affect the revenue of manufacturers and retailers as well as the competition and
partnership between manufacturers and e-commerce platforms [19]. Only a few
studies have discussed the interaction between live marketing strategies and man-
ufacturers’ sales model choices. Hao and Yang established two sales forms, resell-
ing and agency sales, as well as three pricing strategies with the same high and low
differences and explored the impact of consumer returns [20]. Ji et al. studied how
to attract consumers by leveraging the influence of Internet celebrities and dis-
count strategies in live streaming channels, comparing committed price schemes
with dynamic price schemes [21]. Zhang ef al used linear demand functions to
study two modes of live streaming sales: merchant live streaming and Internet
celebrity live streaming and found that the commission rate of the streamer and
the fixed signing bonus paid to the Internet celebrity [22]. Few literatures consider
two sales models in the live streaming spillover scenario and consider the influ-

ence of the streamer’s efforts at the same time.
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2.3. Channel Competition

Many studies on the competition between channels explore performance improve-
ment through the coordination of the channel conflict [23] [24], and the vertical in-
tegration of the distribution channel [25]. Other literature investigates the market
strategies in dual-channel supply chain, such as the advent of the direct channel
[26] [27], the product quality design [28] [29], and the product assortment selling
online or offline [30] [31]. The omnichannel supply chain has also attracted the
attention of many scholars, and research has been conducted around decisions
such as pricing, site selection, logistics, quality, inventory, and coordination.
Difrancesco et al. studied the optimal performance settings for online and offline
fulfillment of omnichannel scenarios [32]. Li et al. explored the interactive impact
of online consumer reviews, online third-party reviews, and online sales models
on the omnichannel supply chain constructed for word-of-mouth recommenda-
tions, providing theoretical support for offline retailers to integrate online reviews
[33]. Chenavaz et al studied the optimal control decision for retailers to imple-
ment dynamic pricing in the context of online and offline omnichannel opera-
tions, considering consumer reference prices and the delivery cost of the last mile
[34]. The above literature explores the price strategy of channel competition and
service effort respectively. This paper considers the impact of these two factors on
the channel, and on this basis, explores the problem of manufacturer’s live stream-

ing contract selection.

3. The Model
3.1. Description of Problems

Consider a supply chain consisting of a manufacturer and a streamer, where the
manufacturer sells directly through its own channel, and consider how to intro-
duce the live streaming channel through the streamer. The manufacturer has two
strategies for introducing a live streaming channel: a reselling model and an
agency model. Assuming that the manufacturer is the dominant player in the
Stackelberg game, and the streamer is the follower, the manufacturer and the
streamer are perfectly rational and information-symmetric, and both aim at profit
maximization. When the manufacturer chooses the reselling model, it sells the
product to the streamer at wholesale price w. When the manufacturer chooses
the agency model, it gains revenue from the live streaming channel at a commis-
sion rate @ . Besides, the manufacturer decides the retail price p, of the direct
channel, and the streamer decides the retail price p, of the live streaming chan-
nel. The streamer puts services s in live streaming. The supply chain structure

is illustrated in Figure 1.

3.2. Description of Assumptions

Consumers’ purchasing behavior in live streaming scenarios is deeply influenced

by the streamer, whose personal influence and efforts to sell goods have a positive
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Figure 1. Supply chain structure. (a) Reselling model; (b) Agency model.

impact on consumers’ purchasing behavior. The streamer, through prelive pub-
licity and promotion, product information and in-depth understanding of con-
sumer preferences, live program planning, good interaction in the live streaming
to provide consumers with goods services, and by virtue of personal influence to
increase the consumer’s willingness to buy, contribute to the consumer’s purchas-
ing behavior. Therefore, the impact of live streaming on market demand is the
product of the streamer’s effort level and the streamer’s influence. It means that
the greater the streamer’s influence, the greater the incentive of the streamer effort
to the market demand. For example, under almost the same live streaming dura-
tion and live streaming explanation, the star streamer have stronger market driv-
ing force than the general streamer, which can affect the consumers’ purchase in-
tention and increase sales.

Live streaming has a spillover effect on the manufacturer’s direct sales channel.
Assuming that the live streaming spillover flow is (> 0), the spillover effect is
r, and the live streaming channel on the direct sales channel demand impact is
re. When r >0, that is, the spillover effect is positive, and the streamer’s efforts
to bring the goods will increase the manufacturer’s exposure to increase the sales
volume of the direct sales channel. In contrast, when r <0, that is, the spillover
effect is negative, and the streamer’s efforts to bring the goods will divide the man-
ufacturer’s traffic, reducing the direct sales channel.

This study incorporates three key assumptions about consumer responses to
live streaming marketing: 1) purchasing behavior is multiplicatively influenced by
streamer influence and effort, where high-influence streamers generate dispro-
portionately higher sales per unit effort; 2) live streaming channels generate spill-
over effects on direct sales channels, which can be either positive or negative; 3)
consumers exhibit channel preference and price sensitivity. Changes to these as-
sumptions significantly impact results: reduced streamer influence diminishes
premium pricing power; negative spillovers may lead manufacturers to reduce live
streaming investment; and shifted preference toward direct channels weakens live
streaming pricing advantages. These dynamics crucially affect optimal manufac-
turer-streamer collaboration strategies.

Therefore, when the manufacturer introduces the live streaming channel, the

demand functions of the manufacturer’s direct sales channel and live retailer’s live
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streaming channel are ¢, =l1-a—p, +b(p, - p, )+re,and

q,=a-p, +b( D~ p,)+ ks , respectively. Where, assuming that the potential
market capacity is 1 and that ¢ and 1-a are the consumer shares of the live
streaming and direct sales channels, respectively. Satisfying 0<a <1, the larger
a is, the more consumers favor the live channel. 5 is the cross-price elasticity
coefficient, indicating the degree of competition between channels, satisfying
0<b<1,and thelarger b is, the higher the degree of channel competition.

In addition, drawing on previous studies depicting the cost of marketing service
effort model, it is assumed that the cost of streamer’s effort is s’ / 2, indicating
that the cost of banding effort increases dramatically with an increase in banding
effort; that is, an increase in the level of marginal banding effort requires more
human and material resources. In addition, this study only considers the pricing
of a single product and the strategy choice of live streaming without loss of gen-
erality and assumes that the production and operating costs of the manufacturer
and the live streaming retailer are zero without affecting the conclusions of the
model.

To ensure the non-negativity of the demand for the direct and live streaming
channels, we assume that » > max {FT,FT} I. In other words, the negative spillo-
ver effect of the live streaming channel cannot be too large; otherwise, the manu-
facturer has no incentive to retain the direct sales channel, and the direct sales

channel will be squeezed out of the market by the live streaming channel.

3.3. Description of Symbols

a : Percentage of consumers on live channels.

b : Degree of competition between channels.

k : Influence of streamer.

r: Spillover effect of live streaming channels on direct marketing channels.

e: Traffic spillover from live channels to direct sales channels.

w: Manufacturer’s wholesale price for live retailers in the reselling model.

6 : Manufacturer’s commission rate for live-streaming retailers under the com-
mission model.

T : Manufacturer’s choice of reselling model to introduce live-streaming chan-
nels.

A4 : Manufacturer’s choice of commission model for introducing a live-stream-
ing channel scenario.

s': Streamer banding effort level of live channel in scenario i, i=T,4.

o 2(1+26)(2(1+b)+a(2+b))+(2+b(4+b)—a(2+3b))k°

- >

~4(1+b)(1+2b)e+(2+b(4+b))ek’®
4—4a+12b—10ab +10b* — 6ab* + 2b* — ab® — 4k + 4ak® —8bk” + Tabk® — 3b°k> + 2ab’k*
+k* —ak* + bk* — abk® — 2abo — 2b%0 —2ab*o — 2b%0 + 4k*0 — 4ak’o + 8bk*o — Tabk*o

=T +3b°k*0 = 2ab’k*o = 2k*o + 2ak*o — 2bk*o + 2abk’o + k*0* — ak*o® + bk*o® — abk*o’

—4e—12be —10b°e — 2b°e + 4ek? + 8bek™ + 3b’ek® — ek — bek* + 2b*eo + 2b’eo
—4ek’o —8bek’o —3b%ek’0 + 2ek*o + 2bek*o — ek*o® — bek*o*
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., : Retail price of live channel in scenario i, i=T7,4.
P’ Retail price of the live channel in case i, i=7,4.
q.,: Sales volume of direct channel in case i, i=T,4.

q' : Sales volume of the direct channel in case i, i=7,4.
7, : Manufacturer’s profitin case i, i=T7,4.

7. : Profit of live bandwagoner in case i, i=T,4.

4. Equilibrium Analysis of Manufacturers’ Live Streaming
Introduction Strategies

This section constructs models for the manufacturer to introduce a reselling live
streaming channel and a commission live streaming channel, obtain the optimal
decision of the manufacturer and the streamer according to the order of the game
by using the inverse solution method, and explores the introduction strategies of

manufacturers’ live channels by comparing optimal profits.

4.1. Introduction of a Reselling Live Streaming Channel (T Scenario)

When the manufacturer chooses the reselling model to introduce the live stream-
ing channel, the profit functions of the manufacturer and live streaming retailer

(i.e. the streamer) are
Ty = Pl + W4, O]
Ty = Py + W4, )

Theorem 1. If the manufacturer introduces a reselling live streaming channel,
the optimal decisions and profits of the manufacturer and the live retailer are,
respectively:

a[ 4(1+b) =(2-87 )k —bk* [+b(2426- ) (1+er)

w o= 5 ©)
8(1+b) (1+2b)—4(1+b)(1+2b)k* -b’k*

o (1+0)[a(2+b)K —4a(1+5)+2(1+5)(2+2b—k" )(1+er)]
P = 8(1+b) (1+2b)—4(1+5)(1+2b) k> —bk* @

T*

P
a[2(1+5)(3+4b)~(2-b)(1+b)k> ~bk" J+b[ 4(1+5) =3(1+5)K* +K* |1+ er) (5)
8(1+b)" (1+2b)—4(1+b)(1+2b)k* ~b’k*

. K[2a+ab(6+4b—k)+b(1+b)i’ (1+er) ]
st = 3 (6)
8(1+b) (1+2b6)—-4(1+b)(1+2b)k* - b°k"

T*
T

(1+6){a* (3+2b- k) +a[ (2+5)K* —4(1+D)|(1+er) +(1+D)(2+ 26— ) (1+er)'} ()
B 8(1+b) (1+2b)—4(1+b)(1+2b)K> - bk*
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. (2+20-k%)[2a v ab(6+4b— k2 )+ bk* (1+0) (1+er) | o
T, = 5 8
2 8(1:4b) (14+2b) ~4(1+5)(1+2b) > ~b°K* |

Corollary 1. p'" > p!" if and only if

2(1+b)[a(5+6b)-2(1+b) |+(1+b)(2-4a—b) k> +(1-a)bk*

e[ 4(1+b) ~(2-b)(1+b)K* ~bk* ]

2(1+2b)[ a(2+b)-2(1+b)]+[2+b(4+b)—a(2+3b) |K*
e[4(1+b)(1+2b) - (2+4b+b7 )k’ |

T* T*
r> y T, >,

if and only if » >

Corollary 1 suggests that, if the negative spillover effect of the live channel on
the direct channel is not too large, manufacturers can always set higher retail
prices in the direct channel and capture higher revenues than live retailers. How-
ever, the higher the streamer influences, the less space there is for manufacturers
to capture more profit than live retailers, and the higher the streamer influence,
the more space there is for manufacturers to set higher prices only if the market

is highly competitive and streamer influence is not high.

4.2. Introduction of a Commission Live Streaming Channel
(Scenario A)

Theorem 2. When the manufacturer introduces a commission live streaming
channel, the optimal decisions and profits of the manufacturer and the live retailer

are, respectively:
a[2-k* (1-6)] +ab[6-3k* (1-6)~20]+2ab* (1-0)~[ 2+ 2b—k* (1-6) ] (1+er)
2{b[k2 (1-0)-2][6-k* (1-0)]-[2-K’ (1—9)]2 -0’ (2-0)-b"[10-3k (1—9)—9]}
a{2k* (1-0)=4-b* =b[ 6=k (1-0) |} +b[ K (1-0) 2 -2b ] (1+er)

pl = - (12)
2(b[K*(1-0)-2][6-#*(1-0)]-[2-#*(1-0)] —b3(2—9)—b2[10—3k2(1—9)—9]}

a{2k* (1-0)=4-b> =b[ 6k (1-0) |} +b]
)

2{b[#* (1-0)-2]6-#* (1- 9] [2-k(1-0

A*

~2-2b|(1+er)

0 (13)
T - bz[lo 3w (1-0)-0])

K =k(1—9

2+b- kz) +40(1+b)+20k> (2+D) 20k4+k492}
)

(
[2-K2(1-0)] +26(3-0)+ 26 (1-6) 30k (1- 49}(1+er)+[2+2b—k2(1—9)]2(1+er)2
= (14)

4{b[k2(1—9)—2][6—k2(1—9)]—[2—1&(1—9)] —b3(2—0)—b2[10—3k2(1—0)—0]}

A*_(1—6’)[2+2b—k2(1—9)}{a[4+b2+6b—bk2(1—¢9)—2k2(1—9)]+b[2+2b—k2(I—H)J(Her)}z 5)

r 8{1;[18(1—9)—2][6—18(1—9)]—[2—18(1—0)]2 —b3(2—6)—b2[10—3k2(1—0)—49]}2

Corollary 2. There exists 7 such that p’ > p*" if and only if
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a{[2-K* (1-0) |[4-K> (1-0) | +* (3-20)+2b[ 62k (1-0) -0 |}

-1+
[2+b-K (1-6)|[2+2b-K* (1-06) ]
r> 5
e
o 2426k = \[2(2+4b+ 267~k —b?
7% > 7" ifand onlyif 6> P or
2+2b—k2—\/2(2+4b+2b2—k2—bk2)
o< , F>H.

k2

Like the reselling live streaming model, in the commission live streaming
model, manufacturers maintain higher retail prices for the live streaming channel
only when negative spillovers are not excessive. However, unlike the reselling live
streaming model, it is easier for manufacturers to set higher retail prices than the
live streaming channel in the commission model. As the streamer’s influence in-
creases, the space for manufacturers to maintain higher retail prices shrinks, and
manufacturers have to make price concessions for the live channel. In addition, if
commission rates are relatively high, then the manufacturer will always capture
more profit than the live streaming retailer; otherwise, the manufacturer will only
be more profitable than the live streaming retailer if commission rates are rela-

tively low and the negative spillover effect is not too large.

Corollary 3. Forany i (i=T,A4), there exists kli such that aaik >0;

P >0; %4, <0; %, >0; on, >0; om, >0; P, <0 ifand only if
Ok ok ok ok ok Ok
L a b+3ab 2b +ab k<K

be+b'e

Corollary 3 reveals the streamer’s influence on the optimal decisions of manu-
facturers and live streaming retailers. With increasing streamer influence, stream-
ers have an incentive to attract consumers with stronger influence and, therefore,
increase their efforts, regardless of the mode of the live streaming channel intro-
duced by the manufacturer. Higher efforts and stronger streamer influence in-
crease the sales of the live channel but do not necessarily increase the retail price
of the live channel. This is because live streaming retailers and manufacturers
compete in the market through price, and increasingly powerful streamers capture
consumers in the direct channel, causing manufacturers to raise prices to main-
tain revenue in the direct channel. At this point, if the negative spillover impact
of the live streaming channel is not too high and the streamer’s influence is not
too large, then the competition between the live-streaming retailer and the man-
ufacturer will not be too intense. The live-streaming retailer can lower the retail
price of the live-streaming channel to gain more consumers, thus increasing its
profit. Otherwise, both excessively high negative channel influence and too strong
streamer influence will increase the competition between live retailers and manu-
facturers, forcing live retailers to increase retail prices to ease their relationship

with manufacturers. In addition, although increased streamer influence decreases
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sales in the direct channel, the manufacturer can increase revenues in the direct
channel by raising the direct price and increasing its own profits by capturing rev-
enues in the live channel through wholesale and commission revenues, resulting

in a positive correlation between the manufacturer’s total profits and streamer in-

fluence.
Corollary 4. Forany i (i=T7,A), there are aL>O , D >0, P», >0,
al" /d 4
Y g, Ye s, Do, Py,
or or or or

Corollary 4 shows the impact of spillover effects on the optimal decisions of the
manufacturer and the live streaming retailer when the manufacturer introduces
the live streaming channel. As the spillover effect increases, that is, the negative
impact of the live streaming channel on the direct channel decreases and the pos-
itive traffic to the direct channel increases, the manufacturer is able to enjoy the
additional traffic exposure from the increased live streaming channel, which leads
to an increase in retail price and sales volume in the direct channel, and thus an
increase in the manufacturer’s profit. For live streaming retailers, the increased
spillover effect indicates that the live streaming channel is less of a threat to the
direct channel, easing the competitive conflict between the two parties. Therefore,
incentivizing the streamer to work harder, and the live streaming retailer can in-
crease retail prices to compensate for the cost of carrying effort, thereby increasing

sales and profits.

Corollary 5. Forany i (i=T,A4),thereexists 7 such that E so;

oa
P gy Prsg; Mg % Lo, O Lo 9% (g ifand onlyif
oa oa oa oa oa oa
r>r.

From Corollary 5, if a manufacturer introduces a live streaming channel, then
as the share of consumers in the live streaming channel increases, the live stream-
ing retailer will increase its live streaming efforts and raise the price of its prod-
ucts, and the increase in the number of consumers in the marketplace will lead to
an increase in sales volume and profits for the manufacturer. The increase in the
share of consumers in the live channel is moderated by spillovers to manufactur-
ing profits. When spillovers are low, manufacturers do not directly benefit from
traffic spillovers, and therefore rely more on commission contracts and wholesale
contracts to capture a certain amount of the live retailer’s sales revenue, and the
competition between the two parties is not too intense: as the number of consum-
ers in the live streaming channel increases, the manufacturer’s profits increase.
On the contrary, when the spillover effect is high, the manufacturer does not have
to pay any cost to enjoy the benefits of the traffic spillover, which will intensify
the competition with the live retailers. As the number of consumers in the live
channel increases, the live retailers are more capable of resisting the effect of the

spillover effect, and excessive market competition dominates so that the manufac-
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turer’s profit decreases.

5. Comparative Analysis of Manufacturers’ Live Channel
Introduction Strategies

This section compares the equilibrium results of two live streaming introduction
strategies for manufacturers, analyzes the impact of reselling live streaming chan-
nels and commissioned live streaming channels on streamer effort, product price,
and profit, compares the preferences of manufacturers and live-streaming retail-
ers for the two strategies, and explores the scope for both parties to enter live-

streaming partnerships.

5.1. Comparison of Decision Making in Different Live Streaming
Models

Proposition 1. p’* > p*, pI" > p*.

Proposition 1 analyzes the impact of reselling and agency models on product
prices in the live streaming channel and the direct channel. Proposition 1 states
that product prices are higher in the live streaming and direct channels of the re-
selling model than in the commission model. The reason for this is that the resell-
ing model leads to a double marginal effect in the live streaming channel owing to
the presence of wholesale prices, and the live streaming retailer has to resort to
price increases to compensate for the channel’s efficiency loss. Independent of
commission rates and spillover effects, manufacturers can avoid the double mar-
ginal effect in the commission model and share the live retailer’s revenue directly,
so they do not need to set higher retail prices. Instead, their efficient profits in the
reselling model mainly come from the direct channel, and thus pricing in the di-
rect channel is higher in the reselling model than in the commission model.

Proposition 2. There exist 6, 6, and 7, such that:

1) ¢ <q".

(2) ¢ <q’ when 0<0<6;; q. >q! when 6 <0<, and r<r;
qr' <q) when 6 <60<6, and r>r,; q, >q. ,when 6,<6<I.

Proposition 2 analyzes the effects of reselling and direct sales models on prod-
uct sales in the live and direct sales channels. Proposition 2(1) shows that live re-
tailers have higher channel sales in the commission model than in the reselling
model, which is consistent with the market law that price and demand move in
the opposite direction and that live retailers utilize lower prices to obtain higher
sales in the commission model. Proposition 2(2) suggests that the sales volume in
a manufacturer’s direct channel is not only related to the channel model but is
also moderated by commission rates and spillovers. When commission rates are
low, the manufacturer receives less revenue sharing from live retailers and thus
attempts to increase its own direct channel sales to compensate for the gains. Con-
versely, when commission rates are high, manufacturers are more dependent on
live retailers in the commission model; thus, direct channel sales are lower in the

commission model than in the reselling model. However, when commission rates
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are moderate, the commission model results in limited revenue sharing for the
manufacturer. If the live channel has a high negative spillover to the direct chan-
nel, then the direct channel is squeezed even more, resulting in lower sales for the
manufacturer. If commission rates are moderate and spillovers are not too low,
manufacturers can still enjoy the benefits of the live channel without a loss of sys-
tem efficiency, resulting in higher sales under the commission model.

Proposition 3. There exist 6,, 6,,and 7, suchthat s'* <s* when
0<0<6; s >s™ when 6,<0<0, and r<r; s'" <s* when
0,<0<0, and r>r; s >s" when 6,<0<I.

Proposition 3 analyzes the effects of the reselling and direct selling modes on
streamer bandwagon efforts. Proposition 3 states that the streamer bandwagon
effort is jointly affected by the mode of live streaming channel introduction, com-
mission rates, and spillover effects. When the commission rate is low or the com-
mission rate is moderate and the spillover effect is not too low, the introduction
of commission live channels by the manufacturer motivates streamers’ efforts to
bring goods more than reselling live channels. The reason for this is that if com-
mission rates are low, live-streaming retailers keep a large portion of the live-
streaming sales proceed and thus have an incentive to increase their bandwagon
efforts. As commission rates increase, live retailers are required to pay a higher
share of the proceeds to the manufacturer, which tends to dampen the streamer’s
banding effort. However, if the commission rate is not too high and the spillover
effect is not too low, the spillover from the live channel can increase the manufac-
turer's exposure and bring more consumers to the direct channel. Then, the man-
ufacturer will moderate the market competition with the live retailer; at this point,
the live retailer will increase the bandwagon effort to compensate for the loss of
commission. Conversely, if the spillover effect is too low or the commission rate
is too high, the live streaming channel will divide the consumers of the direct sales
channel and cause more intense market competition, then the live streaming re-
tailer will reduce the banding effort to ease the relationship with the manufacturer,
and the streamer will have no incentive to further increase the banding effort, and
at this point the reselling contract is a better incentive to incentivize the streamer’s

banding effort than the commission contract.

5.2. Profit Comparison of Different Live Streaming Models

Proposition 4. There exist 6, and 7, such that:

(1) When 0<60<6,, 7" >7x.".

(2) When 6, <0<1,if r<r,,then z."<zX;if r>r, then 7" >7z".

Proposition 4 reflects manufacturers’ live-streaming introduction strategies;
that is, manufacturers choose the reselling model to introduce live-streaming
channels when the commission rate is low or the spillover effect is not too low,
and they choose the commission model to introduce live-streaming channels
when the commission rate is high, and the spillover effect is too low. It can be

observed that commission rates and spillover effects affect manufacturers live-
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streaming introduction strategies. On the one hand, the lower the commission
rate, the less manufacturers get from the live streaming channel, and the less in-
centive they have to introduce the commission mode. On the other hand, when
commission rates are high, the more manufacturers get from the live streaming
channel as the spillover effect increases, the impact of commission fees superim-
posed on the spillover effect increases competition in the end market and reduces
the motivation of live streaming retailers. Therefore, manufacturers will choose
the reselling model to introduce live streaming channels to avoid overly intense
market reactions.

Proposition 5. There exist 6,, €, and 7 such that:

(1) 7" <z when 0<60<6,.

(2) When 6, <0<86,, n" >z if r<n,and 7" <z™ if r>r.

(3) When 6, <0<1, 7" >z,

Proposition 5 reflects the live retailers’ attitudes towards manufacturers’ live-
introduction strategies. When commission rates are low, live-streaming retailers
favor the commission model for introducing live-streaming channels; when com-
mission rates are high, live-streaming retailers favor the reselling model for intro-
ducing live-streaming channels. This is consistent with the motivation of live re-
tailers to not want to share too much revenue with manufacturers. However, when
the commission rate is moderate, if the spillover effect is high, the double marginal
effect of the reselling model dominates the loss to the live retailer, and the live
retailer prefers the commission model; if the spillover effect is low, and the chan-
nel conflict between the manufacturer and the live retailer is not too severe, the
live retailer prefers the reselling model.

Based on Propositions 4 and 5, an indepth analysis of manufacturers’ and live
retailers’ preferences for the live channel introduction model yields Proposition 6.

Proposition 6. There exists 6, such that:

(1) When0<80<6; or 6,<6<6, r>r, or 6, <0<6,,r>r,, the manu-
facturer chooses the reselling live mode, and the live retailer prefers the commis-
sion live mode.

(2) When 6, <0<6,,r<r, or 6 <6<6,r <r<r,, the manufacturer se-
lects the commission live mode, and the live retailer prefers the commission live
mode.

(3) When 6, <6<8,,r,<r<r, or 6, <6<1,r>r, the manufacturer se-
lects the reselling live mode, and the live retailer prefers the reselling live mode.

(4) When 6, <0<6,r<r, or 6, <8 <l1,r<r,,the manufacturer selects the
commission live mode, and the live retailer selects the reselling live mode.

Proposition 6 shows that regardless of the positive or negative spillover effect,
if the commission rate is not too low, there always exists a certain commission
rate and spillover effect that enables the manufacturer and the live retailer to reach
a cooperation agreement under certain conditions, at which time the live supply
chain is in a stable state.

ses T A
Proposition 7. When 7" >z, s™ <s*.
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Proposition 7 suggests that if the live retailer chooses the commission model,
the streamer bandwagon effort level will be lower. There is a conflict between the
live retailer’s level of effort and profit gain in the commission model, and to com-
pensate for the transition to profit sharing for the manufacturer, the live retailer

must lower its level of effort.

6. Numerical Analysis

Given the complexity of the model, this section uses numerical simulation to fur-
ther analyze the introduction strategy of manufacturer live streaming as well as
the cooperation space between manufacturers and live streaming retailers, while
following the model assumptions. T represents the reselling model, and A repre-

sents the commission model.

6.1. Analysis of Manufacturers’ Live Streaming Introduction
Strategies

The manufacturer’s live streaming introduction strategy is first analyzed, without loss
of generality, by taking »=0.4, k=03, a=0.6, e=0.5 to obtain Figure 2.

5

4 6 /

00 02 04, 06 08 10

Figure 2. Manufacturer’s live streaming strategy.

As seen in Figure 2, the higher the commission rate or the smaller the spill-
over effect, the higher the likelihood that the manufacturer will choose the
commission mode to introduce the live streaming channel, with revenue shar-
ing dominating the commission mode and traffic spillover dominating the re-
selling mode. In addition, there is a spillover effect threshold for the introduc-
tion strategy: when the spillover effect is higher than the threshold, the manu-
facturer chooses the reselling live streaming mode, and when the spillover ef-
fect is smaller than the threshold, the manufacturer chooses the commission
live streaming mode.

In the following, we further analyze the spillover effect threshold (ie., 6€,) of
manufacturers’ live-streaming introduction strategy and the effects of consumer
preference, channel competition, and streamer influence on live-streaming intro-
duction strategy. Taking a=0.6, b=04, 6=0.7 and k=03, e=0.5,
0 =0.7 yields Figure 3.
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Figure 3. Effect of different parameters on the threshold of manufacturer’s live introduction strategy. (a) Effect of e and

k ; (b) Effectof a and b.

Figure 3 shows the effects of streamer influence, spillover traffic, channel com-
petition, and live-streaming consumer share on manufacturers’ live-streaming in-
troduction strategies. When the spillover effect threshold (Ze., 6;) of a manufac-
turer’s live streaming strategy is higher, the feasible space for the manufacturer to
choose the commission model is larger, and the feasible space for the manufac-
turer to choose the reselling model is smaller. As shown in Figure 3, when the
streamer influence is higher or the spillover traffic is smaller, the streamer effort
is more effective in attracting consumers, the contribution of the live channel to
the direct sales channel is smaller, and the manufacturer is more likely to choose
the reselling mode. When the channel competition is smaller or the proportion of
consumers in the live channel is higher, the manufacturer relies more on the spill-
over effect of the live channel; to avoid the loss of the double marginal effect, the

manufacturer is more likely to choose the commission model.

6.2. Analysis of the Space for Manufacturers to Work with Live
Retailers

From Propositions 4 and 5, manufacturers and live retailers have different prefer-
ences regarding live introduction strategies. In the following, different parameters
are adjusted separately to explore the preferences of manufacturers and live-
streaming retailers for the live-streaming mode and obtain the cooperation space
where both parties agree.

First, let a=0.7, b=0.6, e=0.5, k=04, respectively, with “(T,T),”
“(T,A),” “(A,T), “ and “(A,A)” representing the different preferences of manufac-
turers and live retailers for the live reselling T model and the live commission A
model, yielding Figure 4.

Figure 4 shows that when the commission rate is moderate and the spillover
effect is low, manufacturers and retailers have the same preference for the com-
mission live mode. When the commission rate is high and the spillover effect is
large, manufacturers and retailers have the same preference for the reselling live
mode. In general, as the commission rate increases, both parties tend to choose

the reselling live mode of cooperation. As the spillover effect increases, both par-
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ties tend to choose the commission live mode of cooperation.

In the following, we further analyze the effects of consumer preference, channel
competition, spillover traffic, and streamer influence on the cooperation space be-
tween manufacturers and live-streaming retailers, such that Az, =7z, -7z,
Az, =x"" -z and take a=03, =06, 0=08, k=04, e=05,
r=0.3, and obtain Figures 5-8.

Figure 5 illustrates that as the share of consumers in the live channel grows,
the manufacturer’s preference for the commission model increases, while the live

retailer’s preference for the reselling model increases, and the two parties only

5
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Figure 4. Collaborative space for manufacturers and live retailers.
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Figure 5. Impact of the share of consumers of live broadcasting on the collaboration space.
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Figure 6. Impact of the degree of channel competition b on cooperative space.
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Figure 7. Impact of spillover flows on cooperative space.
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Figure 8. Impact of anchor influence k on collaboration space.

reach a consensus on commission cooperation when the share of consumers in
the live channel is moderate. Figure 6 illustrates that, as the level of channel com-
petition increases, manufacturers’ preference for the reselling model increases,
while live retailers’ preference for the commission model increases, and the com-
mission model is only jointly chosen when the level of channel competition is rel-
atively low. Figure 7 illustrates that the more traffic the live channel spills over to
the direct channel, the more manufacturers prefer the reselling model, whereas
live retailers prefer the commission model. Figure 8 illustrates that the increased
influence of streamers makes both manufacturers, and live retailers prefer the re-
selling model, the space for cooperation between them can be further expanded,

and the live-streaming supply chain is more stabilized.

7. Conclusions

This paper studies the introduction strategy of live streaming by manufacturers in
commission mode and reselling mode. Influenced by the spillover effect between
channels and the efforts of streamers, there is cooperation and conflict between
manufacturers and live streaming retailers. The study found that if the influence
of streamers is not high, the greater the influence of streamers, the greater the
space for manufacturers to set high prices in the direct selling model, and the
smaller the space for manufacturers to set high prices in the reselling model. No

matter what kind of sales model, the enhancement of the influence of streamers
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can improve manufacturers’ profits, but it does not necessarily increase the retail
price of live streaming channels, and the impact of channel spillover effect should
be considered. In addition, the reduction of negative spillover effects or the in-
crease of positive spillover effects can stimulate streamer efforts and increase man-
ufacturer profits. The cooperation space between manufacturers and live stream-
ers is related to the commission rate and spillover effect. When the commission
rate is moderate and the spillover effect is low, both parties prefer the commission
mode, and the increase of spillover effect will further improve the advantages of
the commission mode. When the commission rate is high and the spillover effect
is high, both parties prefer the reselling model, and the increase of the commission
rate will improve the advantage of the reselling model.

According to the above conclusions, the following management implications
can be drawn. First, manufacturers need to avoid the negative impact of live chan-
nels and streamers on direct channels. Therefore, the choice of streamer type and
product type is particularly important. Second, the spillover effect affects the prof-
its of manufacturers and live carriers, so the two sides need to balance the compe-
tition between channels in different environments and improve the interaction
effect between channels. Third, in order to achieve the “win-win” goal, manufac-
turers and live carriers need to negotiate sales models and commission rates for
different products to avoid losses caused by channel conflicts.

This paper does not account for external market factors such as economic re-
cessions or technological advancements, nor does it consider differences in con-
sumer live streaming behaviors across cultural contexts. Additionally, the param-
eter selection in the numerical examples section carries a degree of subjectivity,
and the complexity of commission rates and spillover effects presents greater chal-
lenges for case analysis. Future research will aim to address these limitations and
incorporate methods such as data analysis and surveys to provide more robust
empirical support for the study.
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