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Abstract

Live e-commerce is one of the important forms of digital transformation of supply

chain, which has become increasingly popular in recent years as a powerful tool for

internet advertising, interaction, and merchandising. We propose two pricing models

to examine the strategies of information disclosure and pricing within the live-

streaming supply chain. One model revolves around the agency framework, wherein

the manufacturer determines the price while the streamer decides the level of infor-

mation disclosure. The other model pertains to a self-implementing framework,

wherein the manufacturer determines both the level of information disclosure and

the price. To evaluate the robustness of our findings, we extend our models to

encompass three significant scenarios: (i) the platform involvement model, where a

live-streaming support platform becomes part of the supply chain; (ii) the fixed price

model, which externalizes the manufacturer's pricing decision; and (iii) the dual-

channel operations model. Our analysis reveals that the cost associated with informa-

tion disclosure impacts the streamer's profits in a nonlinear manner within the agency

model. Interestingly, expanding the revenue-sharing parameter does not invariably

favor the manufacturer. Moreover, we observe that none of the live-streaming sales

models exhibits a clear advantage over the others. Additionally, we demonstrate that

the platform's involvement limits the manufacturer's ability to utilize the agency

model for live-streaming sales. In situations with fixed pricing, the manufacturer is

advised to disclose more production information during live-streaming sales.

1 | INTRODUCTION

1.1 | Background and motivations

The digital transformation of the supply chain is an important trend in

the manufacturing and retail industries. The rise of live streaming

e-commerce provides new ideas for the digital transformation of the

supply chain (Ma et al., 2023). Live-streaming business, which com-

bines instantaneous shopping with entertainment, provides retailers,

manufacturers, and digital platforms with an innovative channel

(Bawack et al., 2023; Bender et al., 2022; Kang et al., 2021; Wu

et al., 2023; Xie et al., 2022). It is estimated that live-streaming sales

hold significant potential for enhancing business value. From 2017 to

2021, the live-streaming business is projected to grow at an annual-

ized rate exceeding 280%, reaching an anticipated total of $171

billion.1

The information disclosure of products in live-streaming sales

enables consumers to comprehend products more intuitively, thereby
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providing brands with competitive advantages (Liu et al., 2022;

Wongkitrungrueng et al., 2020; Zhao et al., 2019). For instance, live-

streaming sales offer consumers an exciting and immersive experi-

ence, fostering prolonged engagement in shopping. Moreover, they

enhance the desirability and distinctiveness of a brand, attracting a

larger online audience (Popescu & Crama, 2016). This approach has

the potential to strengthen brand positioning among existing con-

sumers and attract new shoppers, owing to its innovative information

disclosure method.1

Nonetheless, the progression of the live-streaming business

encounters substantial hurdles, particularly concerning product infor-

mation disclosure. Brands encounter numerous challenges in this

regard (Zhang et al., 2023). Primarily, some operators resort to exces-

sive propaganda as a tactic to bolster competitiveness. Due to the

inherent opacity of the Internet economy, consumers often struggle

to ascertain the authentic quality of goods during live-streaming sales.

A survey indicates that exaggerated advertising ranks among the most

significant concerns consumers associate with information disclosure

in live-streaming sales.2 The Federal Trade Commission (FTC) of

America's “Disclosures 101 for Social Media Influencers” serves as a

reminder to streamers that they must disclose their connections with

merchants when posting marketing content on social media to pre-

vent misleading consumers into making uninformed purchasing deci-

sions. Hence, brands' disclosure strategies play a crucial role in the

success of live-streaming sales operations. There exists a trade-off in

how to manage product information disclosure. Specifically, a minimal

level of disclosure renders live-streaming sales meaningless, whereas

excessive publicity hampers consumers' ability to discern authenticity,

resulting in decreased consumer satisfaction and unsuccessful busi-

ness outcomes.

Thus, analyzing information disclosure strategies in live-

streaming sales is of significant importance. Firstly, retailers face a

dilemma regarding information disclosure. Insufficient product infor-

mation disclosure diminishes the significance of live-streaming sales,

while excessive disclosure leads to exaggerated propaganda. There-

fore, retailers must balance how to disclose product information

effectively in live-streaming sales. Secondly, the importance of infor-

mation disclosure lies in its ability to enhance consumers' awareness

of products, enabling them to understand the characteristics and

advantages of products more intuitively. Showcasing products

through live streaming not only stimulates consumers' shopping

interests but also shapes unique brand images and experiences, thus

enhancing market competitiveness. Lastly, different business models

entail different entities responsible for product information disclo-

sure, resulting in varied strategies adopted by different entities. Con-

sequently, inconsistencies in information asymmetry between sales

entities and consumers across different business models affect prod-

uct sales. Therefore, through in-depth exploration of the mechanisms

and influencing factors of information disclosure in live-streaming

sales, more scientific and effective disclosure strategies can be pro-

vided for retailers and industry stakeholders, promoting the healthy

development and sustainable prosperity of the live-streaming sales

industry.

Moreover, considering the pivotal concerns surrounding informa-

tion disclosure in live-streaming sales, brands must deliberate on the

sales method to adopt. Under the agency model, the streamer deter-

mines the information disclosure strategy, while under the self-

implement model, the brand assumes this responsibility. For brands,

self-implement entails a controlled disclosure strategy but incurs

higher costs, whereas the agency model offers cost savings but may

result in an uncontrollable disclosure strategy. Hence, resolving the

dilemma of selecting the appropriate model for live-streaming sales is

not straightforward.

Previous studies have underscored the significance of selecting

live-streaming sales methods, as evidenced by works such as, Zhang,

Chen, and Liu (2022), Pan et al. (2022), and Wang and Zhang (2022).

Our study shares similarities with Hao and Yang (2022) in the research

stream pertaining to live-streaming supply chain operations. Both

studies investigate the selection of models for live-streaming sales.

Hao and Yang (2022) proposed that the sales effort in live streaming

follows a quadratic function, a premise akin to ours. However, they

did not account for the impact of live sales on consumer utility. We

argue that the cost of information disclosure, akin in some respects to

the cost of live-streaming sales effort as suggested by Hao and Yang

(2022), follows a quadratic function while enhancing consumer utility.

Furthermore, some of these studies neglect to explore how the disclo-

sure strategy influences brands' decisions regarding live-streaming

sales models. For instance, Pan et al. (2022) concentrated on the

streamer's commercial viability and the consumers' inconvenience

cost associated with participating in live-streaming sales. Similarly,

Wang and Zhang (2022) compared retailer strategies with and without

live-streaming sales, overlooking the impact of disclosure strategies

on brand preferences for sales models.

1.2 | Research questions and main findings

The practical evidence and theoretical insights discussed above moti-

vate our investigation into the following research questions in this

study:

i. How do brands make information disclosure and pricing deci-

sions under various live-streaming sales models?

ii. What factors influence brands' selection between different live

sales models, namely, the agency or the self-implement models?

iii. How does the response to the preceding question evolve when

considering the involvement of live streaming platforms in the

competitive landscape?

iv. When the product price is fixed, what strategies should brands

employ to disclose product information in live-streaming sales,

and how should they prioritize between live-streaming sales

models?

In this paper, we construct models aimed at elucidating the infor-

mation disclosure strategy in live-streaming sales, with the objective

of tackling the aforementioned concerns. We depict a scenario where
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a brand (manufacturer) conducts live-streaming sales to sell products

directly to consumers. The brand faces two options for executing live-

streaming sales: the agency model and the self-implement model. Spe-

cifically, in the agency model, the manufacturer sets the product's

pricing, while the streamer, acting as the intermediary, facilitates the

sale to consumers and determines the information disclosure strategy.

In the self-implement model, the manufacturer engages a streamer to

host live-streaming sales on a social media platform. Here, the manu-

facturer not only determines the product's price but also dictates the

level of information disclosure. We initially derive the optimal pricing

and information disclosure decisions of the live-streaming supply

chain under both the agency and self-implement models. Subse-

quently, we explore how the manufacturer adjusts pricing and infor-

mation disclosure decisions in response to variations in model

parameters. Finally, by comparing the optimal outcomes and the prof-

itability of the manufacturer under these two models, we analyze the

manufacturer's selection of live-streaming sales models. To validate

the robustness of our initial findings, we explore two additional

extended models: (i) the platform involvement model and (ii) the fixed

price model, and (iii) the dual-channel operation model. In addition to

confirming the robustness of the results, we also generate further

management insights under these extended models.

In this paper, we unveil several intriguing discoveries. Firstly,

under the agency model, the streamer's profit exhibits a non-linear

response to the cost of disclosure. Initially, a decrease in profit is

anticipated with rising costs. However, we demonstrate that with

moderate cost factors, an increase in costs can paradoxically lead to

enhanced streamer profits. If consumers are attentive to information

disclosure, the manufacturer stands to gain a larger profit, albeit occa-

sionally at the expense of the streamer incurring losses. Interestingly,

we find that a higher revenue sharing parameter does not necessarily

confer advantages to the manufacturer. Conversely, in the self-

implementation model, the manufacturer can leverage consumers'

sensitivity to information disclosure for their benefit.

Secondly, contrary to the self-implementation model, the agency

model does not emerge as unequivocally superior. However, con-

sumers stand to potentially gain more surplus from the agency model.

Naturally, the manufacturer is inclined towards a self-implementation

strategy if it receives a smaller revenue percentage from the streamer.

Nevertheless, we find it intriguing that in such instances, both the

price and the disclosed information volume are high. This suggests

that the manufacturer can opt for a high-price strategy if it chooses

the self-implement model for live-streaming sales.

We extend the basic models to three other settings to glean more

insightful findings and validate the robustness of our results. Contrary

to the results obtained under the basic models, we discover that con-

sumers derive more surplus under the self-implement model with plat-

form involvement. Additionally, the integration of the platform into

the live-streaming supply chain constrains the manufacturer's ability

to utilize the agency model. Consequently, the manufacturer is more

inclined to opt for the self-implementation option in this case.

Furthermore, in scenarios where the price is fixed, the self-

implementation strategy outperforms the agency model, and the

manufacturer should disclose additional production details in live-

streaming sales. Notably, the self-implementation model results in a

substantial consumer surplus when the price is fixed.

1.3 | Contribution statements and paper
arrangements

In this study, we make three primary contributions. Firstly, we offer

the first theoretical exploration, to the best of our knowledge, of how

manufacturers disclose product information within various live-

streaming sales models. Secondly, we present several counterintuitive

findings. For instance, our results indicate that the streamer's cost for

disclosing information exhibits a nonmonotonic impact on its profit

under the agency model. Surprisingly, a higher cost has the potential

to yield higher profits for the streamer. Furthermore, it is noteworthy

to find that no single live-streaming sales model emerges as superior

to all others. Thirdly, our theoretical findings enrich the existing litera-

ture on the operation of live-streaming sales. Some of our discoveries

challenge conclusions drawn from prior research. For instance, while

Hao and Yang (2022) posited that the agency model is not advisable

for live-streaming supply chains, we demonstrate that although the

agency model is not inherently superior, consumers can derive greater

surplus from it.

The remainder of the study is structured as follows: To contextu-

alize our work within existing literature and identify the gap in the

research, we present a concise literature review in Section 2. Follow-

ing this, we outline the research problem, develop preliminary models,

and analyze them in Sections 3 and 4, respectively. In Section 5, we

introduce additional models to further validate the robustness of our

findings obtained from the preliminary models. Finally, we conclude

the paper in Section 6, where we present managerial insights gleaned

from our findings and offer recommendations for future research. In

the appendix, we provide closed-form results of extended models and

proof of all research findings.

2 | LITERATURE REVIEW

In the present era, with the continuous development and widespread

adoption of internet technologies (Ma et al., 2023), live-streaming

sales have emerged as a highly scrutinized domain within business

operations (Liu et al., 2024; Xu et al., 2024). This part aims to provide

a comprehensive review of three aspects: live-streaming sales opera-

tions, business models, and supply chain contracting and coordination,

exploring their significance and impact in the commercial realm.

2.1 | Live-streaming sales operations

The retail sector has increasingly adopted the practice of selling prod-

ucts through live streaming sessions hosted by online celebrities

(Wongkitrungrueng et al., 2020; Yu & Liu, 2023; Zhang et al., 2023;
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Zhou et al., 2023). It is imperative for manufacturers or retailers to

consider the adoption of live streaming as a sales channel (Liu

et al., 2022; Lu et al., 2021; Zhang, Guo, & Wu, 2022). Zhang et al.

(2022) investigated strategies for implementing live streaming sales

and developed a supply chain model comprising a manufacturer, an

online retail marketplace and platform, and a streamer. Their findings

indicate that both the online retailer and the streamer can benefit

from the implementation of live streaming as a sales channel. How-

ever, Wang and Zhang (2022) contend that the decision of whether a

company initiates live-streaming sales and e-commerce hinges on

consumers' inconvenience costs. Wang et al. (2022) investigated a

multi-tier supply chain scenario where the manufacturer can distribute

goods through an internet platform and a live-streaming e-commerce

channel. They proposed that the manufacturer should select a

streamer with a moderate number of followers and emphasized that

an excessively high commission rate from the streamer is not viable.

We challenge this conclusion by proposing a viable strategy to miti-

gate high commission rates.

Our research diverges from these studies by exploring whether

the manufacturer should independently undertake live-streaming

sales. We account for costs associated with live-streaming sales by

incorporating the information disclosure costs of either the manufac-

turer or the streamer, instead of focusing solely on unit selling costs.

2.2 | Business models of live-streaming sales

Two distinct models of live-streaming sales exist: reselling and agency

selling. Pan et al. (2022) introduced three essential parameters for

modeling live-stream sales: the online influencer's (acting as the

retailer) selling power, the added value attributed to live-streaming

sales, and the inconvenience cost. This framework bears similarity to

that of Wang and Zhang (2022). However, Pan et al. (2022) advocate

for a single live-stream channel as preferable, contrary to the stance

of Wang et al. (2022). Furthermore, Pan et al. (2022) revealed that a

high streamer's selling capacity could potentially lead to a loss of

profit, aligning with the findings of Wang et al. (2022) that a streamer

with a large following might not necessarily benefit the manufacturer.

Our study offers a distinct perspective by focusing on information dis-

closure rather than solely on the streamer's sales capability or incon-

venience costs. While Ji et al. (2022) and Ji et al. (2023) concentrated

on selecting the sales model for live-streaming sales, they primarily

examined the price discount strategy. They proposed that the advent

of live-streaming sales reduces the retailer's barriers to adopting the

agency model. Our findings complement their research by asserting

that a higher revenue sharing parameter prompts the manufacturer to

adopt the agency model.

Both Yang et al. (2022) and Hao and Yang (2022) explored live-

streaming sales formats within two distinct online retail modes: the

marketplace and wholesale price modes. Hao and Yang (2022) specifi-

cally examined high and low pricing strategies, whereas Yang et al.

(2022) focused on consumer returns stemming from influencer sales.

The prevailing consensus suggests that the agency mode of online

retail mitigates double marginalization and enhances the supply

chain's members, including the online platform and the supplier,

whereas the reselling mode fails to achieve these objectives. Interest-

ingly, Hao and Yang (2022) showcased that the reselling mode is

advantageous for both the platform and the supplier/manufacturer.

Furthermore, both Yang et al. (2022) and Hao and Yang (2022) exam-

ined the hybrid mode of live-streaming sales. However, Yang et al.

(2022) suggested that the hybrid model could yield higher profits for

the manufacturer or retailer, excluding the streamer, in contrast to

Hao and Yang's (2022) findings, which indicated that the hybrid model

may be disadvantageous to the manufacturer or retailer but advanta-

geous to the streamer.

Our study diverges from these two research endeavors by

integrating the effect of live sales on consumer utility. We posit that

live-streaming sales augment consumer utility, a notion supported by

previous empirical investigations (Singh et al., 2018;

Wongkitrungrueng et al., 2020). Additionally, while the aforemen-

tioned papers examined the sales model of reselling or agency with

the retail platform addressing the issue, our focus lies on the manufac-

turer's independent decision to implement live-streaming sales.

2.3 | Live-streaming supply chain contracting and
coordination

Another avenue of research in live-streaming sales operations focuses

on supply chain contracting and coordination issues in live streaming.

Liu and Liu (2021) investigated decision-making and cooperation

within revenue-sharing agreements for live-streaming supply chains.

They introduced a subsidy scheme aimed at incentivizing streamers to

contribute additional efforts to increase internet traffic on the live

streaming platform. Zhang and Wang (2023) devised an option con-

tract for the supply chain involving online influencers, distinguishing

their approach from that of Liu and Liu (2021) by considering the

retailer's capital constraints. Meanwhile, introduced a bonus-driven

mechanism to incentivize streamers to enhance performance. They

argued that through meticulous design of remuneration schemes, live

streaming platforms could eliminate underperforming streamers while

attracting high-performing ones. Evaluating the value of collaborating

with streamers (online celebrities), collaboration strategies, and pricing

and stocking considerations, Liu and Wang (2023) concluded that if

businesses are not overly confident in the success of their live-

streaming sales, they should opt for a low-price strategy.

The studies discussed above provide a comprehensive examina-

tion of operational issues within the live-streaming supply chain.

However, certain key aspects remain unexplored. For instance, the

impact of platform commissions under various live-streaming sales

models on pricing and disclosure decisions has not been adequately

addressed. Our study contributes to filling this gap by demonstrating

that platform commissions can constrain the manufacturer's options

when considering the adoption of the agency model for live-streaming

sales. Furthermore, we introduce a novel scenario where pricing is not

a strategic operational decision but remains fixed, reflecting the firm's
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brand value. This real-world setting enriches the literature by incorpo-

rating fixed pricing considerations. Our findings suggest that when

prices are fixed, the manufacturer should independently implement

live-streaming sales.

2.4 | Summary of results comparison

Upon comparing our conclusions with those of most similar studies,

several intriguing disparities and commonalities emerge.

Firstly, our analysis underscores the non-linear impact of informa-

tion disclosure costs on the streamer's profits within the agency

model, challenging conventional wisdom. In contrast, Hao and Yang

(2022) and Wang et al. (2022) suggest a preference for resale by sup-

pliers and advocate agency sale for platforms. This highlights differing

perspectives on the optimal sales format. Secondly, we find that

expanding the revenue-sharing parameter may not consistently bene-

fit manufacturers. Zhang, Chen, and Liu (2022) assert that manufac-

turers' introduction of live streaming services consistently proves

advantageous for e-commerce platform supply chains. This discrep-

ancy underscores the complexity of revenue allocation dynamics in

live-streaming sales. Thirdly, the involvement of platforms limits the

manufacturer's ability to utilize the agency model, contrasting with

Pan et al. (2022) and Liu and Wang (2023)’s discovery that a single

live-stream channel can be optimal. This discrepancy suggests

nuanced considerations regarding platform involvement and sales

channel optimization.

Moreover, our observation of the non-monotonic relationship

between the streamer's information disclosure cost and profit contra-

dicts common intuition, while findings from Ji et al. (2023) and Wang

and Zhang (2022) suggest that the incorporation of a live-streaming

channel diminishes the barrier for retailers in choosing the agency sell-

ing format. These discrepancies underscore the multifaceted nature of

information disclosure and its implications in live-streaming sales.

In conclusion, while our study sheds light on the nuanced dynam-

ics of information disclosure and its impact on profitability within the

agency model of live-streaming sales, it is evident that the field is rich

with diverse perspectives and complexities that warrant further

exploration.

3 | MODEL DEVELOPMENT

In this section, we formulate the operational dynamics of live-

streaming sales supply chains, comprising a manufacturer and a live-

streaming streamer. One of the sales models entails the manufacturer

directly selling the product through self-implemented live-streaming

sales at a price denoted as pS. Under this mode of live-streaming sales,

the manufacturer engages a streamer to conduct product sales and

assumes the cost of disclosure. Another sales mode is agency sales,

wherein the manufacturer and the streamer, known as the brand,

establish a revenue-sharing arrangement. In this setup, the streamer is

tasked with sales and disclosure responsibilities, while the manufac-

turer determines the price pA. Under both sales modes, manufacturing

costs and marketing costs are normalized to zero, allowing us to con-

centrate on the comparison of sales modes. Additionally, in the

agency model, the manufacturer typically pays the streamer a fixed

cost F, referred to as a pit fee in the live-streaming supply chain. Pre-

vious research has indicated that fixed costs minimally influence man-

ufacturers' operational decisions (Liu et al., 2022). Consequently, we

treat the manufacturer's fixed cost as a sunk cost and assume F= 0 in

this paper. Furthermore, to streamline our analysis of live-streaming

sales, we initially restrict our consideration to a single livestream chan-

nel. We subsequently extend this assumption to encompass dual-

channel operations, which better reflects real-world practices, to

assess the robustness of the results in Section 5.3.

Consumers make unit purchases and aim to maximize their utility.

Furthermore, all consumers perceive a uniform value v when purchas-

ing the product, which is distributed between 0 and 1., i.e., v�U 0,1½ �
(Liu et al., 2023; Ma et al., 2022). A consumer is aware of their specific

value, whereas the manufacturer and the streamer are only privy to

the distribution of values among consumers. This assumption has

been widely embraced in operations management research, as dem-

onstrated by Ma et al. (2022) and Choi et al. (2020). The consumer's

utility is u¼ v�pþαi, where i is the information disclosure level, and

α is the sensitivity coefficient of consumers to the information disclo-

sure level. We posit that information disclosure leads to greater utility

for the consumer. This is because consumers tend to perceive a higher

value for a product when they have access to more information about

it. This assumption aligns with earlier studies (Choi et al., 2020;

Wang & Guo, 2023). Furthermore, information disclosure on social

media also impacts consumers' purchase decisions (Choi, 2018) and

fosters consumer trust (Singh et al., 2018; Wongkitrungrueng &

Assarut, 2020), thereby enhancing consumers' utility. The consumer

will make the purchase decision only when u>0, i.e., when

v > vo ¼ p�αi.

3.1 | Agency model

In this subsection, we delve into the agency model of live-streaming

sales. In this model, the retail price is determined by the manufacturer,

and the streamer, acting as the agency, conducts product sales to con-

sumers. The sequence of events under this sales model unfolds as fol-

lows: Initially, the manufacturer and the streamer negotiate a

revenue-sharing agreement whereby the streamer shares a portion of

revenue (1 � s) with the manufacturer (Ha et al., 2022; Feng and Jin,

2022). The manufacturer determines the selling price, while the

streamer decides the level of information disclosure. We adopt an

exogenous revenue-sharing parameter, reflecting the observed reality

where the streamer's percentage fee remains consistent across differ-

ent manufacturers, and the streamer's commission on product sales

remains fixed. This assumption is consistent with prior research

(Hao & Tan, 2019; Xu et al., 2022).
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According to the utility function, the demand for the product can

be determined as follows:

DA ¼
ð1
v0

v�pþαið Þdv¼1�pA�αiA: ð1Þ

We assume a single consumer quantity in the model, consistent

with prior studies (see Sun and Ji, 2022). Subsequently, the profits of

the manufacturer and the streamer are expressed as follows:

πAM ¼ pA 1� sð ÞDA, ð2Þ

πAS ¼ pAsDA�kiA
2
: ð3Þ

The manufacturer initially determines the price, followed by the

streamer, acting as the retailer, deciding on the information disclosure

level. By employing backward induction and solving the first-order

conditions, we readily derive the optimal price of the product and the

information disclosure level, as illustrated in the following.

Lemma 3.1. Under the agency model, the optimal

price of the product is pA
� ¼ k

2k�a2s, the optimal

information disclosure level is iA
� ¼ as

4k�2a2s, and the opti-

mal profits are πAM
� ¼ k 1�sð Þ

4k�2a2s and πAS
� ¼ ks 4k�3a2sð Þ

4 2k�a2sð Þ2 ,

respectively.

See Appendix B for proof.

The aforementioned results illustrate the optimal operational

strategies for the manufacturer and the streamer, aiming to maximize

their respective profits. It is evident that their operational decisions

are influenced by factors such as the revenue-sharing parameter, con-

sumer sensitivity to information disclosure levels, and the cost associ-

ated with disclosing information.

For consumers, we calculate the consumer surplus. Following the

approach of Luo and Choi (2022) and Siqin et al. (2022), we define

consumer surplus as the difference between the maximum price that

consumers are willing to pay and the actual price they pay. Therefore,

the consumer surplus under the agency model can be expressed

CSA
� ¼ Ð 1

pA��αiA
� v�pA

� þαiA
�� �
dv¼ 1

8.

3.2 | Self-implement model

Here, we consider the scenario where the manufacturer implements

live-streaming sales independently. In this model, the manufacturer

engages a streamer to host live-streaming sales on a social media plat-

form. The manufacturer determines not only the product's price but

also the information disclosure level. The demand can be expressed as

DS ¼1�p�αi. Similar to the agency model, we assume a single con-

sumer quantity in the self-implement model. Then, the manufacturer's

profit function can be expressed as follows:

πSM ¼ pSDS�kiS
2
: ð5Þ

Solving the first-order conditions, we can easily derive the opti-

mal retail price of the product, the information disclosure level, and

the optimal profits for the manufacturer under the self-implement

model, as follows:

Lemma 3.2. Under the self-implement model, the optimal

price is pS
� ¼ 2k

4k�a2, the optimal information disclosure level

is iS
� ¼ a

4k�a2 , and the optimal manufacturer’ profit is

πSM
� ¼ k

4k�a2.

See Appendix B for proof.

The above results demonstrate the optimal operational strategies

for the manufacturer under the self-implement model. For consumers,

the consumer surplus under the self-implement model can be

expressed as follows:

CSS
� ¼

ð1
pS��αiS

� v�pS
� þαiS

�� �
dv¼ 2k2

a2�4kð Þ2
: ð6Þ

Up to this point, we have derived the operational decisions for

the manufacturer and the streamer under the two sales models. Next,

we will conduct sensitivity analysis and compare the results to gain

deeper insights.

4 | ANALYSIS AND COMPARISON

Now, our focus shifts to the results under the agency sales and self-

implement scenarios. Through a sensitivity analysis of key parameters

(refer to Table 1), we aim to gain a deeper understanding of how the

operational strategies of the manufacturer and the streamer are influ-

enced by these parameters. Furthermore, by comparing the results,

we seek to derive insights regarding the selection of the sales model.

4.1 | Sensitivity analysis

To enhance clarity, we summarize the sensitivity analysis results in

Table 1. The outcomes are as follows:

Proposition 4.1. In the context of the agency model, the

cost associated with information disclosure for

the streamer exhibits a non-monotonic effect on its profit-

ability, whereas in the self-implement model, this effect fol-

lows a monotonic pattern. Specifically,

i. Under the agency model,

a. pA
�
and iA

�
decrease with k and increase with α and s;
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b. πAM
�
decreases with k and increases with α. However, the

impact of s on πAM
�
is an inverse U shape;

c. The impacts of k and s on πAR
�
is an inverse U shape, and the

impact of α on πAR
�
is a U shape.

ii. Under the self-implement model, pS
�
, iS

�
, and πSM

�
decrease with

k and increase with α.

See Appendix B for proof.

From Proposition 4.1, we observe a nonmonotonic relationship

between the streamer's information disclosure cost and its profit

under the agency model, which contrary to common intuition. Con-

ventional wisdom suggests that higher costs lead to lower profits.

However, we demonstrate that for moderate values of k, an increase

in k actually yield higher profits for the streamer. This is attributed to

the streamer's adoption of a high-price strategy in response to the ris-

ing k, consequently boosting margin profits and total revenues. Here,

k represents the cost incurred by the streamer to disclose product

information, with higher values indicating a greater expenditure to

inform consumers about the product. In scenarios with manageable

costs, i.e., a moderate k value, increased disclosure costs stimulate

demand and profits. However, it is important to note that a higher

k are detrimental to the manufacturer. Hence, the manufacturer

should assist the streamer in minimizing the cost of information

disclosure.

Furthermore, in cases where consumers exhibit heightened sensi-

tivity to information disclosure (i.e., a higher α), the manufacturer

stands to gain higher profits, albeit at times to the detriment of the

streamer. Specifically, when the streamer faces significant costs asso-

ciated with information disclosure, increased consumer sensitivity can

actually be advantageous for the streamer.

Interestingly, we reveal that an expanded value of s does not

inherently favor the manufacturer. A heightened s signifies that the

manufacturer can garner greater revenue from the streamer, conse-

quently leading to diminished profits for the streamer. In such circum-

stances, the streamer lacks motivation to increase product sales as it

does not yield proportionate benefits, particularly when information

disclosure entails significant costs. Therefore, while an increased

s results in higher prices, it is not advisable for the manufacturer to

allocate more of the streamer's earnings.

Under the self-implement model, the manufacturer is responsible

for directly disclosing information during live-streaming sales.

Consequently, a higher k is undesirable. Furthermore, the manufac-

turer stands to gain from consumer responsiveness to information dis-

closure. This is attributed to the visual nature of live-streaming sales,

which effectively inform consumers about products. Greater con-

sumer interest in comprehensive product knowledge leads to a prefer-

ence for purchasing products via live-streaming sales.

4.2 | Comparisons

In this subsection, we compare the optimal strategies and profits

arising from the agency and self-implement models. The primary dis-

tinction between these models lies in the entity responsible for

determining the level of information disclosure. Given that the infor-

mation disclosure level directly impacts consumers' purchasing deci-

sions, we delve into the variation in disclosure levels to ascertain

whether the manufacturer or the streamer is better suited for dis-

closing information in the live-streaming supply chain. Our analysis

has demonstrated that the manufacturer sets distinct prices under

various sales models, prompting an exploration into the underlying

reasons for this discrepancy. Through a comparison of the optimal

outcomes, we aim to elucidate the rationale behind these

differences:

Proposition 4.2. In contrast to the self-implementation

model, the agency model does not demonstrate unequivo-

cal superiority. Specifically,

i. pA
�
> pS

�
when s>~s1; and

ii. iA
�
> iS

�
when s>~s2; and

iii. πAM
�
> πSM

�
when s >~s3; and

iv. CSA
�
>CSS

�
,

where ~s1 ¼ 1
2, ~s2 ¼ 4k

4kþa2, and ~s3 ¼ a2

3a2�4k.

See Appendix B for proof.

Proposition 4.2 illustrates the manufacturer's selection between

the live-streaming sales models. Contrary to the self-implementation

model, the agency model does not exhibit absolute superiority, as

depicted in Figure 1. However, consumers can attain greater surplus

through the agency model. This is attributed to the streamer's role in

TABLE 1 The results of sensitivity
analysis under agency and self-
implement models.

Agency Self

pA
�

iA
�

πAM
�

πAR
�

pS
�

iS
�

πSM
�

k " # # # " when k2 < k < k
2

# when k > k
2

# # #

a " " " " # when k2 < k < k
2

" when k > k
2

" " "

s " " " " when k1 < k < k
1

# when k > k
1

" when k > k
3

# when k2 < k < k
3

_ _ _

5702 MA and LIU

 10991468, 2024, 8, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/m

de.4339 by H
O

N
G

 K
O

N
G

 PO
L

Y
T

E
C

H
N

IC
 U

N
IV

E
R

SIT
Y

 H
U

 N
G

 H
O

M
, W

iley O
nline L

ibrary on [13/11/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



product sales within the live-streaming context. Positioned closer to

the market and consumers, and equipped with superior sales skills,

the streamer is more inclined to deliver additional surplus to con-

sumers under the agency model.

The outcomes outlined in Proposition 4.2 are logical, as evi-

denced by the manufacturer's inclination towards the self-implement

model when the streamer shares fewer revenues. Notably, we dis-

cover that in such scenarios, both the price and the extent of informa-

tion disclosure are elevated, suggesting that the manufacturer can

adopt a high-price strategy within the self-implemented live-

streaming sales model. Furthermore, it becomes apparent that the

manufacturer should amplify the disclosure of product information.

This stems from the acknowledgment that, in live-streaming sales, the

manufacturer lags behind the streamer in sales proficiency. Conse-

quently, the manufacturer must attract a sufficient consumer base by

providing comprehensive information, thereby augmenting revenues.

Comparing the three key thresholds, we have ~s1�~s2 ¼ a2�4k
2 a2þ4kð Þ <0,

~s1�~s3 ¼ a2�4k
2 3a2�4kð Þ < 0, and ~s2�~s3 ¼� a2�4kð Þ2

3a2�4kð Þ a2þ4kð Þ <0, meaning that

~s1 <~s2 <~s3. Hence, we discern that the widest feasible range for

selecting the agency model and implementing the high-pricing strat-

egy exists. When s is moderate, i.e., ~s1 < s<~s2, the manufacturer can

elevate prices within the agency model, albeit without achieving

higher profits. This finding implies that if the manufacturer is unable

to escalate prices, the agency model of live-streaming sales presents

itself as a promising option.

5 | EXTENSIONS AND
ROBUSTNESS CHECK

In this section, we delve into two alternative extensions. Firstly, we

examine the live-streaming platform's involvement in supply chain

operations under both the agency and self-implement models. Sec-

ondly, we assess the scenario where the product price remains fixed

across both live-streaming sales models. The objective of this

section is twofold: to scrutinize the robustness of our primary findings

derived from the initial models and to generate supplementary man-

agement insights.

5.1 | Platform involvement

In practice, live-streaming sales are facilitated through social media

platforms like TikTok. We now incorporate the presence of these

platforms into our operations. The social media platform hosting live-

streaming provides manufacturers or streamers with an online mar-

ketplace for product sales, along with essential technologies ensuring

smooth viewing and purchasing experiences for consumers. Manufac-

turers or streamers must prepare for live-streaming sales, incurring

additional operational expenses for each merchandise. Particularly

under the agency model, the streamer earns a commission fee (i.e., s)

but also bears the operational cost c (a unit service fee) charged by

the live-streaming platform. Our subsequent analysis will delve into

both live-streaming models separately. The main models and results

of this extension are shown in Extension A in Appendix A.

Before proceeding to compare the optimal outcomes under the

platform involvement model, we conduct a sensitivity analysis (pre-

sented in Table 2, and see Appendix B for proof). Our findings reveal

that platform involvement does not significantly alter the results of

the sensitivity analysis, thus affirming the conclusions drawn from the

basic models.F IGURE 1 Illustration of the feasible range of the agency model.

TABLE 2 The results of sensitivity
analysis under the platform involvement
model.

Agency Self

pPA
�

iPA
�

πPAM
�

πPAR
�

pPS
�

iPS
�

πPSM
�

k " # # # " when k4 < k < k
4

# when k > k
4

# # #

a " " " " # when k > k
4

" when k4 < k < k
4

" " "

s " " " " when k1 < k < k
1

# when k > k
1

" when k > k
5

# when k < k
5

_ _ _
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Now, we compare the optimal solutions under the platform

involvement model. We observe that the performance of the agency

model remains inconclusive compared to the self-implement model,

consistent with our findings from the preliminary models. Further-

more, we uncover additional intriguing insights within this extension,

which are summarized in the subsequent results.

Proposition 5.1. The platform's involvement restricts the

scope within which the manufacturer can feasibly employ

the agency model in live-streaming sales. Specifically,

i. pPA
�
> pPS

�
when s >~sP1; and

ii. iPA
�
> iPS

�
when s >~sP2; and

iii. πPAM
�
> πPSM

�
when s>~sP3; and

iv. CSPA
�
<CSPS

�
; and

v. cPA
�
> cPS

�
,

where ~sP1 ¼ a2k�8k2

a2 a2�6kð Þ ¼, ~sP2 ¼
8 a2k�2k2ð Þ
a2 5a2�12kð Þ, and ~sP2 ¼�a2þ8k

a2þ4k:

See Appendix B for proof.

Proposition 5.1 validates the robustness of several results

obtained in the basic models. Intriguingly, we discover that consumers

can attain greater surplus under the self-implement model when con-

sidering platform involvement, a deviation from the findings in the

basic models, as illustrated in Figure 2. Under the agency model with

platform involvement, the platform appropriates the streamer's profit,

compelling the streamer to transfer the cost burden to consumers to

avoid losses, consequently reducing consumer surplus. However, why

do consumers experience higher surplus under the self-implement

model with platform involvement? This phenomenon arises from the

manufacturer's enhanced bargaining power relative to the streamer,

rendering it less vulnerable to the platform's influence. Consequently,

the manufacturer is inclined to offer consumers greater surplus.

Furthermore, we observe that ~sP1 >~s1, ~s
P
2 >~s2, and ~sP3 >~s3, indicating

that the platform constricts the feasible range for the manufacturer to

adopt the agency model of live-streaming sales. This outcome sug-

gests that if the manufacturer cannot secure a substantial revenue

share, opting for the self-implement model is advisable. Additionally,

there is a higher likelihood that the manufacturer will prefer the self-

implement model when the platform is involved in the live-streaming

supply chain. This trend stems from the inherent challenge for the

streamer to compete effectively against the platform. The streamer

essentially functions as a newcomer retailer within the market,

whereas the platform possesses greater market power. Even promi-

nent streamers are more inclined to negotiate with the manufacturer

than with the platform, given the latter's control over traffic.

5.2 | Fixed price

Some manufacturers delegate the determination of product pricing to

strategic decision-making levels, as noted by Choi and Ouyang (2021).

This is particularly relevant for luxury goods in the fashion industry,

where the retail price reflects the brand value of either the manufac-

turer or the retailer (Chiu et al., 2018). The main models and results of

this extension are shown in Extension B in Appendix A.

Next, we conduct a sensitivity analysis of the optimal solution

under the fixed price model (detailed results provided in Table 3, and

see Appendix B for proof). Our analysis demonstrates that the influ-

ences of the information disclosure cost, revenue sharing factor, and

consumer sensitivity to information on iFA
�
remain consistent with

those observed in the basic models. Additionally, we uncover that the

fixed price dictates the impact of s on both the manufacturer's and

the streamer's margins.

Here, we compare the optimal solutions under the fixed price

model to affirm the robustness of the results obtained from the basic

models. Interestingly, we encounter some outcomes that challenge

our primary findings.

Proposition 5.2. When the price is fixed, the self-

implement model outperforms the agency model, i.e.,

iFA
�
< iFS

�
, πFAM

�
< πFSM

�
, and CSFA

�
<CSFS

�
.

F IGURE 2 Illustration of the feasible range of the agency model
under the platform involvement case.

TABLE 3 The results of sensitivity analysis under the fixed price
model.

Agency Self

iFA
�

πFAM
�

πFAR
�

iFS
�

πFSM
�

k " # # # # #
a " " " " " "
s " " " when 0< p< p1

# when p> p1

" when 0< p< p2
# when p> p2

_ _
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See Appendix B for proof.

The outcomes presented in Proposition 5.2 are intriguing. Under

the scenario where the price is fixed, we observe that the self-

implement model outperforms the agency model, as depicted in

Figure 3. As previously discussed, a fixed price is typically associated

with products boasting high brand value. In such instances, it is imper-

ative for the manufacturer to exert full control over the sales channel.

Consequently, the manufacturer is unlikely to opt for the streamer as

the retailer to sell its products.

With a fixed price, it becomes imperative for the manufacturer to

disclose more product information during live-streaming sales. This

necessity arises from the fact that the fixed price lacks the capacity to

influence demand or act as a quality reference, as it primarily repre-

sents the brand's reputation. Consequently, the manufacturer must

enable consumers to access comprehensive product information

through disclosures in live-streaming sales. Moreover, in the context

of a fixed price, consumer surplus is augmented when the manufac-

turer opts for the self-implement model.

5.3 | Dual channel operations

In this subsection, we examine a more realistic scenario where the

manufacturer operates via dual channels. This implies that the manu-

facturer not only establishes a live-streaming sales channel but also

manages its own conventional online store on the online retail plat-

form. The consumer's utility is ul ¼ v�plþαi under the live-streaming

channel. The consumer's utility is ur ¼ βv�pr under the regular online

channel. If ur ≥ ul and ur >0, consumers will purchase online; other-

wise, if ul > ur , consumers will purchase in the live-streaming channel.

As a result, we find the indifferent point ~v¼ pl�pr�αi
1�β , where consumers

are indifferent in purchasing in each channel. The main models and

results of this extension are shown in Extension C in Appendix A.

By comparing the outcomes presented in Lemmas C.1 and C.2,

we identify scenarios where the agency model outperforms the self-

implement model, as illustrated in Figures 4 and 5. These results sub-

stantiate the resilience of the findings derived from the basic models.

The manufacturer achieves a higher profit through the agency

model compared to the self-implement model. This indicates that the

manufacturer is motivated to delegate agents to undertake live mar-

keting, thus saving costs and time, while sharing the sales revenue

generated by the agents. From Figures 4 and 5, it is evident that as

F IGURE 3 Illustration of the feasible range of the agency model
under the fixed price case.

F IGURE 4 Results of comparing the optimal prices.

F IGURE 5 Results of comparing the optimal profit.
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the manufacturer's cost of disclosing product information increases,

the blue area also expands, signifying an increasing advantage of the

agency model. This is attributed to the higher quality of live sales

resulting from the heightened cost of disclosing product information

by the manufacturer, which facilitates easier consumer attraction and,

consequently, enables the manufacturer to garner greater profits

through revenue sharing.

These results can be attributed to several factors. Firstly, live-

streaming sales involve key participants such as manufacturers,

retailers, and agents, whose interactions are characterized by a combi-

nation of cooperation and competition, with each aiming to maximize

their own profits and benefits. Secondly, the primary determinants

influencing live-streaming sales are the cost of disclosing product

information and the profit-sharing coefficient, which define the con-

tractual relationship between the manufacturer and the retailer.

Therefore, it is imperative for both the manufacturer and the retailer

to judiciously determine the cost of disclosing product information

and the profit-sharing coefficient based on product characteristics

and market demand. This ensures a balance of interests and risks

between the parties involved, incentivizes the retailer to select the

most suitable live-streaming mode, and enhances the efficiency and

effectiveness of product sales.

6 | CONCLUSIONS

6.1 | Conclusion remarks

Live-streaming sales represent an efficient advertising method

wherein companies showcase and offer their products to consumers

through real-time digital purchasing experiences. This approach pro-

vides brands with an excellent opportunity to bolster their connection

with consumers, extend their reach through influencer collaborations,

and potentially enhance revenues. However, brands encounter vari-

ous challenges when implementing live-streaming sales. For instance,

inadequate consumer satisfaction with product information disclosure

TABLE 4 Managerial insights remarks.

Research question Conclusion and managerial insight

(i) How do brands determine disclosure and pricing decisions under

different live-streaming sales models?

• Increases in the price reflect the heightened challenge associated with

disclosing information. Adopting such a high-priced tactic enables the

streamer to augment overall earnings by bolstering margin profits.

• The manufacturer should assist the streamer in minimizing the cost of

information disclosure.

• If this cost for the streamer is substantial, then consumer sensitivity to it

will prove advantageous for the streamer.

• Although a higher revenue sharing parameter results in an elevated price,

it would not be wise for the manufacturer to allocate a larger percentage

of the streamer's revenues.

(ii) How do brands choose different live sales models, the Agency or

the Self-implement models?

• In live-streaming sales, the streamer assumes responsibility for product

sales under the agency model. It becomes imperative for the streamer to

engage closely with consumers and enhance its sales capabilities.

• Under the self-implement model, the manufacturer must be more

forthcoming with product details. This necessity arises from the

manufacturer's deficiency in sales expertise compared to the streamer,

compelling them to disclose more information to attract an adequate

customer base.

• If the manufacturer cannot increase the price, the agency model of live-

streaming sales can serve as an excellent alternative.

(iii) How does the answer to the above question change when

considering the live-streaming platforms involved in the competition?

• When the platform is involved in the live-streaming supply chain, the

streamer cannot pass operational costs onto consumers, leading to a

reduction in consumer surplus.

• The manufacturer possesses greater leverage and autonomy from the

streaming service platform compared to the streamer. Consequently, the

manufacturer can afford consumers a greater surplus.

• The manufacturer should opt for the self-implementation strategy if it

does not anticipate a substantial revenue share from the platform's

involvement in the live-streaming supply chain.

(iv) If the price of the product is fixed, how should brands disclose the

product in the live-streaming sales, and how should they choose the

live-streaming sales model?

• When the price is fixed, the manufacturer must retain full control over

the distribution channels, making the streamer an unsuitable choice as the

retailer.

• The manufacturer must furnish customers with ample information about

the product during live-streaming sales.

• By adopting live-streaming sales methods, the manufacturer can market

premium and high-end products alongside standard ones.
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in live-streaming sales poses hurdles for brands in gaining a competi-

tive edge. Moreover, determining the appropriate live-streaming sales

model presents a challenge for brands, as both the agency and self-

implement models offer distinct advantages. Therefore, our research

delves into both models of live-streaming sales, developing models to

analyze product information strategies under each model and examin-

ing the brand's optimal solutions concerning pricing and model selec-

tion. Through this investigation, we uncover several intriguing findings

and managerial insights:

In the basic setting, we discover that the cost of information dis-

closure in live-streaming sales does not always have a detrimental

effect on the live-streaming supply chain. Particularly under the

agency model, a moderate cost has the capacity to yield higher

profits for the streamer. This phenomenon arises from the streamer's

ability to capitalize on consumer sensitivity to information disclosure.

Surprisingly, under the self-implement model, a more generous

revenue-sharing clause does not guarantee profitability for the manu-

facturer. By contrasting the equilibrium outcomes of the models

across various modes of live-streaming sales, we can determine

whether and when implementing one of the live-streaming sales

models is advantageous. Our findings suggest that the agency model

is not inherently superior to the self-implement model. However,

consumers tend to prefer the agency model because it allows them

to attain more surplus compared to the self-implement model. Addi-

tionally, if the manufacturer opts for the self-implement model of

live-streaming sales, it can set higher prices and maintain greater

transparency regarding its products.

Our comprehensive analysis encompasses three extended scenar-

ios: the platform involvement model, the fixed price model, and the

dual-channel operations model. Comparing the results of these exten-

sions with those derived from the main model, we observe that while

platform participation reduces consumer surplus in both live-

streaming sales models, this negative impact is more pronounced in

the agency model. Moreover, the platform diminishes the manufac-

turer's opportunity to transition live-streaming sales to the agency

model. In cases where the price is predetermined, such as in the fixed

price model, the self-implement model outperforms the agency model.

Additionally, the manufacturer should prioritize disclosing more prod-

uct information in live-streaming sales to maximize effectiveness.

6.2 | Managerial insights

Certainly, our results offer valuable insights for the management of

the live-streaming supply chain, benefiting both brands (manufac-

turers) and streamers. These findings provide guidance on optimal

information disclosure strategies and sales models. Rooted in rigorous

theoretical analysis, our research addresses practical challenges

encountered in the operational management of live-streaming supply

chains. As a summary, Table 4 outlines the management insights

gleaned from this study, aiding stakeholders in navigating and optimiz-

ing their live-streaming sales strategies.

6.3 | Future research

Future research will explore the demand expansion or cannibalization

effect of live-streaming sales. Currently, it remains unclear how live

streaming impacts the demand for manufacturers or brands, particu-

larly given the low consumer satisfaction often observed in practice.

Furthermore, the existing literature seldom delves into omnichannel

strategies, wherein brands simultaneously operate direct online sales

channels, agency sales channels, and live-streaming sales channels.

Lastly, investigating metaverse-based live-streaming sales strategies

presents an intriguing avenue. Many brands are leveraging virtual

streamers to market products, yet the impact of adopting virtual

streamers on live-streaming supply chain operations remains unclear.
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APPENDIX A: EXTENDED MODELS

Extension A: Platform involvement

In this subsection, we follow the basic models to explore the sce-

nario where the platform is involved under the agency and self-

implement models.

A.1 | Agency model

Under the agency model with platform involvement, the live-

streaming platform first determines the unit service charge, followed

by the streamer deciding the information disclosure level, and finally,

the manufacturer setting the price of the product. The streamer pays

the unit service fee to the live-streaming platform, and the manufac-

turer and the streamer share the revenue through the revenue-sharing

contract, mirroring the setup in the basic model. It is important to note

that we assume the operational cost for the manufacturer is a sunk

cost and normalize it to zero. The demand function under the agency

model with platform involvement remains the same as that under the

basic model. The profit functions are as follows:

πPAM ¼ pPA 1� sð ÞDPA, ðA1Þ

πPAS ¼ pPA�cPA
� �

sDPA�kiPA
2
, ðA2Þ

πPALP ¼ cPADPA: ðA3Þ

Using backward induction and solving the first-order conditions,

we derive the optimal solutions as follows:

Lemma A.1. Under the agency model with platform

involvement, the optimal price of the product is

pPA
� ¼ k

2 2k�a2sð Þ, the optimal information disclosure level

is iPA
� ¼ 4k�3a2s

4a 2k�a2sð Þ, and the optimal unit service fee is

cPA
� ¼ k

a2s. The optimal profits are πPAM
� ¼ k 1�sð Þ

8 2k�a2sð Þ,

πPAS
� ¼ k 8k�5a2sð Þ 4k�3a2sð Þ

16a2 2k�a2sð Þ2 , and πPALP
� ¼ k

4a2s, respectively.

In Lemma A.1, we derive the optimal solutions in the live-

streaming supply chain. We can also calculate the consumer surplus

as follows:

CSPA
� ¼

ð1
pPA��αiPA

� v�pPA
� þαiPA

�� �
dv¼ 1

32
: ð10Þ

It is straightforward to know that CSPA
�
<CSA

�
, meaning that con-

sumers will suffer from platform involvement. This is because the

streamer passes on operating costs to consumers, leading to a

decreased consumer surplus.

A.2 Self-implement model

Under the self-implement model, the live-streaming platform

decides the unit service fee first, following that the manufacturer

announces the price of the product. Then, we derive the profit func-

tions as follows:

πPSM ¼ pPS�cPS
� �

DPS�kiPS
2
, ðA4Þ

πPSLP ¼ cPSDPS: ðA5Þ

Similarly, we can derive the optimal solutions, as shown in the fol-

lowing results.

Lemma A.2. Under the self-implement model with plat-

form implementation, the optimal price of the product is

pPS
� ¼ 6k�a2

2 4k�a2ð Þ, the optimal information disclosure level is

iPS
� ¼ a

2 4k�a2ð Þ, and the optimal unit service fee is cPS
� ¼ 1

2.

The optimal profits are πPSM
� ¼ k

4 4k�a2ð Þ and πPSLP
� ¼ k

2 4k�a2ð Þ,

respectively.

Lemma A.2 shows the optimal solutions for the live-streaming

supply chain under the self-implement model with platform involve-

ment. For the consumer surplus, we have

CSPS
� ¼

ð1
pPS��αiPS

� v�pPS
� þαiPS

�� �
dv¼ k2

2 a2�4kð Þ2
: ðA6Þ

Meanwhile, it is easy to see that CSPS
�
<CSS

�
. Thus, we know that

platform involvement decreases consumer surplus under both live-

streaming sales models. Both the manufacturer and the streamer will

pass on the extra costs to consumers. Although consumers can under-

stand the products more clearly by participating in live-streaming

sales, their surplus has decreased.

Extension B: Fixed price

In this subsection, we follow the basic models to explore the sce-

nario where the price is predetermined and given exogenously under

the agency and self-implement models.

B.1 Agency model

Under the agency model with a fixed price, only the streamer of

the live-streaming platform determines the information disclosure

level. Thus, the profit functions are as follows:

πFAM ¼ pFA 1� sð ÞDFA, ðB1Þ

πFAS ¼ pFAsDFA�kiFA
2
: ðB2Þ

The sequence of events under the agency model with the fixed

price is the same as our main models. Then, we can find the optimal

outcomes using backward induction as follows:

Lemma B.1. Under the agency model with a fixed price,

the optimal information disclosure level is iFA
� ¼ aps

2k . The

optimal profits are πFAM
� ¼ p 1�sð Þ 2k 1�pð Þþa2psð Þ

2k and

πFAS
� ¼ ps 4k 1�pð Þþa2psð Þ

4k , respectively.
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Now, we focus on consumer surplus, and we have

CSFA
� ¼

ð1
pFA�αiFA

� v�pFAþαiFA
�� �
dv¼ 2k 1�pFA

� �þa2ps
� �2

8k2
: ðB3Þ

It is easy to find that CSFA
�
<CSA

�
when k

2k�a2s < p
FA < 3k

2k�a2s, mean-

ing that the consumer will obtain less surplus when the fixed price is

moderate. It is interesting to find that if the fixed piece is low,

i.e., pFA < k
2k�a2s, the consumers will have a higher surplus. This is

because, under the fixed price model, the pricing decision is not an

operational decision, while the price of the product represents the

image or reputation of the brand, especially for high-end products.

Consumers will obtain a better product at a lower price and therefore

obtain more surplus. This result suggests that under live-streaming

sales models, consumers can buy high-end products instead of just

ordinary ones.

B.2 Self-implement model

Under the self-implement model with a fixed price, the manufac-

turer determines the information disclosure level. Then, we can know

the profits for the manufacturer in Equation (B4).

πFSM ¼ pFSDFS�kiFS
2
: ðB4Þ

Evidently, πFSM iFS
� �

is concave function regarding iFS. Considering

the first-order condition of Equation (B4), we can find the optimal

information disclosure level. The results are shown in the following

lemma.

Lemma B.2. Under the self-implement model with a fixed

price, the optimal information disclosure level is iFS
� ¼ ap

2k;

the optimal profit is πFSM
� ¼ p 2k 1�pð Þþa2pð Þ

4k .

For the consumer surplus, we have

CSFS
� ¼

ð1
pFS��αiFS

� v�pFS
� þαiFS

�� �
dv¼ 2k 1�pð Þþa2p

� �2
8k2

: ðB5Þ

Comparing the result of consumer surplus under the basic model,

we have CSFS
�
<CSS

�
when 2k

4k�a2 < p
FS <

2 6k2�a2kð Þ
a4�6a2kþ8k2

, which is the same

as the results of the agency model with a fixed price.

Extension C: Dual channel operations

C.1 Agency model

Under the agency model, the demands from the regular online

and live-streaming channels are as follows, respectively.

Dr ¼
ð~v

pr
β

βv�prð Þdv, ðC1Þ

Dl ¼
ð1
~v
v�plþαið Þdv: ðC1Þ

Then, the profits of the manufacturer and the streamer are as

follows:

πDAM ¼ prDr þpl 1� sð ÞDl, ðC3Þ

πDAS ¼ plsDl�kiA
2
: ðC4Þ

The manufacturer decides pr and pl simultaneously, and the

streamer decides the information disclosure level. Using backward

induction and solving the first-order conditions, we can easily derive

the optimal prices of the product, and the information disclosure level,

as shown in the following results.

Lemma C.1. Under the agency model with dual channel

operations, the optimal prices of the product is

pl
DA� ¼ 8k2 1�sð Þ�1þβð Þ3

s2 a2þ2k�1þβð Þð Þ2 and pr
DA� ¼ 2k�1þsð Þ �a2sþ2k�2þsð Þ�1þβð Þð Þ�1þβð Þ2

s2 a2þ2k�1þβð Þð Þ2 , the

optimal information disclosure level is iDA
� ¼ 4ak�1þsð Þ�1þβð Þ2

s a2þ2k�1þβð Þð Þ2 ,

and the optimal profits are πDAM
� ¼ 4k2 �1þsð Þ2 �1þβð Þ3

s2 a2þ2k�1þβð Þð Þ2 and

πDAS
� ¼ 8k2 1�sð Þ a4sþ4a2ks�1þβð Þþ4k2 �1þβð Þ2ð Þ�1þβð Þ3

s2 a2þ2k�1þβð Þð Þ4 , respectively.

C.2 Self-implement model

Under the self-implement model, we derive the demand and

profit functions as follows:

D¼ prDr þplDl , ðC5Þ

πDAM ¼ prDr þplDl�kiDA
2
: ðC6Þ

Under this model, the manufacturer first decides the information

disclosure level, and the decides the price under each channel, respec-

tively. Using backward induction and solving the first-order condi-

tions, we can easily derive the optimal prices of the product, and the

information disclosure level, as shown in the following results.

Lemma C.2. Under the self-implement model with dual

channel operations, the optimal prices of the product is

pl
DS� ¼ a2þ6k�1þβð Þð Þ 1�βð Þ

2a2þ9k�1þβð Þ and pr
DS� ¼ a2þ3k�1þβð Þð Þ 1�βð Þ

2a2þ9k�1þβð Þ , the

optimal information disclosure level is iDS
� ¼ a 1�βð Þ

9k�2a2�9kβ,

and the optimal profit is πDSM
� ¼ a2þ5k�1þβð Þð Þ�1þβð Þ

2a2�9k 1�βð Þ .

APPENDIX B: PROOF OF RESULTS

Proof of Lemma 3.1. Checking the second-order condi-

tion of πAS iA
� �

regarding iA, it is easy to find that πAS iA
� �

is a strictly concave function of iA for a given pA ,

i.e.,
∂2πAS

∂ iA
2 ¼�2k < 0. Differentiating πAS iA

� �
with respect

to iA once, we derive iA pA
� �¼ aspA

2k . Next, substituting

iA pA
� �

into πAM pA
� �

and checking the second-order con-

dition of πAM pA
� �

regarding pA, we derive
∂2πAM
∂pA2

¼
�1þsð Þ 2k�a2sð Þ

k <0 when 2k > a2s, which indicates that
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πAM pA
� �

is a strictly concave function of pA. Then, differ-

entiating πAM pA
� �

with respect to pA once, we derive

pA
� ¼ k

2k�a2s. Substituting pA
�
into iA pA

� �
, we derive iA

�
.

Substituting pA
�
and iA

�
into the profit functions, we

derive πAM
� ¼ k 1�sð Þ

4k�2a2s and πAS
� ¼ ks 4k�3a2sð Þ

4 2k�a2sð Þ2 . ▪

Proof of Lemma 3.2. The Hessian matrix πSM with

respect to pS and iS is given as H¼ �2 a

a �2k

����
����¼

4k�a2 > 0 when 4k > a2. Thus, πSM is a strictly concave

function, and its maximum value exists under the given

condition. Considering the first-order conditions of πSM

with respect to pS and iS, respectively, we have
∂πSM
∂pS ¼

1þai�2p and
∂πSM
∂ iS

¼�2ikþap. Letting
∂πSM
∂pS ¼0 and

∂πSM
∂ iS

¼0, we derive the sub equilibrium results pS iS
� �

¼
1
2 1þaiS
� �

and iS pS
� �¼ apS

2k . Combining pS iS
� �

and iS pS
� �

,

we derive the optimal results pS
� ¼ 2k

4k�a2 and iS
� ¼ a

4k�a2.

Substituting pS
�

and iS
�

into πSM pS, iS
� �

, we have

πSM
� ¼ k

4k�a2. ▪

Proof of Proposition 4.1. We first define some key

thresholds to simplify the expressions. Defining k1 ¼ a2
4 ,

k2 ¼ a2s
2 , k

1 ¼ a2
2 , k

2 ¼ 3a2s
2 , k

3 ¼ a2s. ▪

Under the agency model, we have (i) ∂pA
�

∂k ¼� a2s
�2kþa2sð Þ2 < 0,

∂pA
�

∂a ¼ 2aks
2k�a2sð Þ2 > 0, and ∂pA

�

∂s ¼ a2k
2k�a2sð Þ2 > 0; (ii) ∂ iA

�

∂k ¼� 4as
4k�2a2sð Þ2 < 0,

∂ iA
�

∂a ¼ s 2kþa2sð Þ
2�2kþa2sð Þ2 > 0, and

∂ iA
�

∂s ¼ ak
�2kþa2sð Þ2 > 0; and (iii)

∂πAM
�

∂k ¼ a2 s�1ð Þs
2�2kþa2sð Þ2 < 0,

∂πAM
�

∂a ¼ 4ak 1�sð Þs
4k�2a2sð Þ2 > 0,

∂πAM
�

∂s ¼ a2�2kð Þk
2�2kþa2sð Þ2 > 0 when k1 < k < k

1
, and

∂πAM
�

∂s ¼
a2�2kð Þk

2�2kþa2sð Þ2 < 0 when k > k
1
. (iv)

∂πAR
�

∂k ¼ s2 �2a2kþ3a4sð Þ
4 2k�a2sð Þ3 > 0 when k2 < k < k

2
,

∂πAR
�

∂k ¼ s2 �2a2kþ3a4sð Þ
4 2k�a2sð Þ3 < 0 when k > k

2
,

∂πAR
�

∂a ¼�aks2 �2kþ3a2sð Þ
2 2k�a2sð Þ3 > 0 when

k > k
2
,

∂πAR
�

∂a ¼�aks2 �2kþ3a2sð Þ
2 2k�a2sð Þ3 < 0 when k2 < k < k

2
,

∂πAR
�

∂s ¼ 2k2 k�a2sð Þ
2k�a2sð Þ3 > 0

when k > k
3
, and

∂πAR
�

∂s ¼ 2k2 k�a2sð Þ
2k�a2sð Þ3 < 0 when k2 < k < k

3
.

Under the self-implement model, we have (i) ∂pS
�

∂k ¼� 2a2

a2�4kð Þ2 < 0

and ∂pS
�

∂a ¼ 4ak
�a2þ4kð Þ2 > 0; (ii)

∂ iS
�

∂k ¼� 4a
�a2þ4kð Þ2 < 0, and

∂ iS
�

∂a ¼ a2þ4k
a2�4kð Þ2 > 0; and

(iii)
∂πSM

�

∂k ¼� a2

a2�4kð Þ2 < 0, and
∂πSM

�

∂a ¼ 2ak
�a2þ4kð Þ2 > 0:∎

Proof of Proposition 4.2. (i) According to the optimal

prices under agency and self-implement models, we

have Δp¼ pA
� �pS

� ¼ a2k�1þ2sð Þ
4k�a2ð Þ 2k�a2sð Þ >0 when s > 1

2¼~s1;

(ii) according to the optimal information disclosure levels

under agency and self-implement models, we have Δi¼
iA

� � iS
� ¼ 4ak�1þsð Þþa3s

2 4k�a2ð Þ 2k�a2sð Þ >0 when s> 4k
4kþa2 ¼~s2;

(iii) according to the optimal profits under agency and

self-implement models, we have ΔπM ¼ πAM
� �πSM

� ¼
k a2 3s�1ð Þ�4ksð Þ
2 4k�a2ð Þ 2k�a2sð Þ >0 when s> a2

3a2�4k¼~s3; and (vi) according

to the optimal consumer surplus under agency and self-

implement models, we have

ΔCS¼CSA
� �CSS

� ¼ a2 a2�8kð Þ
8 a2�4kð Þ2 . Since 4k > a2, ΔCS<0. ▪

Proof of results shown in Table 2:

Under the agency model, we have:

(i) ∂pPA
�

∂k ¼� a2s
2�2kþa2sð Þ2 < 0,

∂pPA
�

∂a ¼ 4aks
4k�2a2sð Þ2 > 0,

∂pPA
�

∂s ¼ 2a2k
4k�2a2sð Þ2 > 0.

(ii) ∂ iPA
�

∂k ¼� as
2�2kþa2sð Þ2 < 0,

∂ iPA
�

∂a ¼ 8k2�6a2ksþ3a4s2

4�2akþa3sð Þ2 > 0, ∂ i
PA�

∂s ¼ ak
2�2kþa2sð Þ2 > 0.

(iii)
∂πPAM

�

∂k ¼ a2 �1þsð Þs
8�2kþa2sð Þ2 < 0,

∂πPAM
�

∂a ¼� ak�1þsð Þs
4�2kþa2sð Þ2 > 0,

∂πPAM
�

∂s ¼
a2�2kð Þk

8�2kþa2sð Þ2 > 0 when k1 < k < k
1
,
∂πPAM

�

∂s ¼ a2�2kð Þk
8�2kþa2sð Þ2 < 0 when k > k

1
.

(iv)
∂πPAR

�

∂k ¼ 64k3�96a2k2sþ58a4ks2�15a6s3

16a2 �2kþa2sð Þ3 > 0 when k4 < k < k
4;

∂πPAR
�

∂k ¼ 64k3�96a2k2sþ58a4ks2�15a6s3

16a2 �2kþa2sð Þ3 < 0 when k > k
4; ∂πPAR

�

∂a ¼ k �64k3þ96a2k2s�58a4ks2þ15a6s3ð Þ
8�2akþa3sð Þ3 > 0 when

k > k
4
;

∂πPAR
�

∂a ¼ k �64k3þ96a2k2s�58a4ks2þ15a6s3ð Þ
8�2akþa3sð Þ3 < 0 when k4 < k < k

4
;

∂πPAR
�

∂s ¼
k2 3k�2a2sð Þ
2 2k�a2sð Þ3 > 0 when k > 2a2s

3 ¼ k
5
;

∂πPAR
�

∂s ¼ k2 3k�2a2sð Þ
2 2k�a2sð Þ3 < 0 when

k < 2a2s
3 ¼ k

5
. Note that the expressions of k4 and k

4
are very compli-

cated, and we omit them.

Under the self-implement model, we have:

(i) ∂pPS
�

∂k ¼� a2

a2�4kð Þ2 < 0,
∂pPS

�

∂a ¼ 2ak
a2�4kð Þ2 > 0.

(ii) ∂ iPS
�

∂k ¼� 2a
a2�4kð Þ2 < 0,

∂ iPS
�

∂a ¼ a2þ4k
2 a2�4kð Þ2 > 0.

(iii) ∂πPS
�

∂k ¼� a2

4 a2�4kð Þ2 < 0,
∂πPS

�

∂a ¼ ak
2 a2�4kð Þ2 > 0. ∎

Proof of Proposition 5.1. (i) We have pPA
� �pPS

� ¼
�8k2�a4sþa2 kþ6ksð Þ
2 4k�a2ð Þ 2k�a2sð Þ >0 when s> a2k�8k2

a2 a2�6kð Þ ¼~sP1. Comparing ~sP1

and ~s1, we have ~sP1�~s1 ¼� a2�4kð Þ2
2a2 a2�6kð Þ >0 because 4k > a2.

(ii) We have iPA
� � iPS

� ¼ �16k2�5a4sþ4a2k 2þ3sð Þ
4a 4k�a2ð Þ 2k�a2sð Þ >0 when

s>
8 a2k�2k2ð Þ
a2 5a2�12kð Þ ¼~sP2. Comparing ~sP2 and ~s2, we have ~sP2�

~s2 ¼ 8 a2k�2k2ð Þ
a2 5a2�12kð Þ >0 because 4k > a2, and 2k > a2s. (iii) We

have πPAM
� �πPSM

� ¼�k 4k�2þsð Þþa2 1þsð Þð Þ
8 4k�a2ð Þ 2k�a2sð Þ >0 when

s> �a2þ8k
a2þ4k ¼~sP3. Comparing ~sP3�~s3 ¼�a2þ8k

a2þ4k >0 because

4k > a2. (vi) We have CSPA
� �CSPS

� ¼ a2 a2�8kð Þ
32 4k�a2ð Þ2 < 0. (v) we

have cPA
� �cPS

� ¼ 2k�a2s
2a2s >0. ▪

Proof of results shown in Table 3: Under the agency model, we

have:

i. ∂ iFA
�

∂k ¼� aps
2k2

< 0, ∂ i
FA�

∂a ¼ ps
2k >0,

∂ iFA
�

∂s ¼ pa
2k >0.

ii.
∂πFAM

�

∂k ¼ a2p2 �1þsð Þs
2k2

< 0,
∂πFAM

�

∂a ¼�ap2 �1þsð Þs
k >0,

∂πFAM
�

∂s ¼ �1þpð Þpþ
a2p2 1�2sð Þ

2k >0 when 0< p< � 2k
�a2�2kþ2a2s¼ p1;

∂πFAM
�

∂s ¼ �1þpð Þpþ
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a2p2 1�2sð Þ
2k <0 when p> � 2k

�a2�2kþ2a2s¼ p1.

iii.
∂πFAS

�

∂k ¼�a2p2s2

4k2
< 0,

∂πFAS
�

∂a ¼ ap2s2

2k >0,
∂πFAS

�

∂s ¼ 1
2p 2þp �2þ a2s

k

� �� �
>0

when 0< p< � 2k
�2kþa2s¼ p2;

∂πFAS
�

∂s ¼ 1
2p 2þp �2þ a2s

k

� �� �
<0 when

p> � 2k
�2kþa2s¼ p2

Under the self-implement model, we have:

i. ∂ iFS
�

∂k ¼� ap
2k2

< 0, ∂ i
FS�

∂a ¼ a
2k >0.

ii.
∂πFSM

�

∂k ¼�a2p2

4k2
< 0,

∂πFSM
�

∂a ¼ ap2

2k >0. ∎

Proof of Proposition 5.2. We have iFA
� � iFS

� ¼
ap�1þsð Þ

2k <0 (recall that 0 < s< 1). We have πFAM
� �πFSM

� ¼
�1þpð Þps� a2p2 1�2sþ2s2ð Þ

4k <0 when 0 < s<1. We have

CSFA
� �CSFS

� ¼ a2p�1þsð Þ �4k�1þpð Þþa2p 1þsð Þð Þ
8k2

< 0. ▪
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