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Should Live Streaming be Adopted for Agricultural Supply Chain Considering Platform’s Quality 

Improvement and Blockchain Support? 

Abstract 

Platforms empower farmers to address the quality and safety issues of agricultural products by offering blockchain technology 

and improving product quality. Recently, live streaming becomes a new sales channel to sell products, and plays a key role in 

enhancing the visibility of agricultural products and introducing detailed information of agricultural products in real time. 

This disrupted the long-term cooperative relationship between the platforms and farmers. Based on this, our paper explores 

that whether and how the agricultural supply chain members should adopt the live streaming channel. We build a game model 

that consists of a farmer, a platform, and an influencer, and investigate the live streaming introduction strategies in the 

agricultural supply chain in the context of the platform assisting the farmer (the improvement of quality level and adoption of 

blockchain). We capture two characteristics of the live streaming channel, i.e., the live streaming channel’s impact on market 

size (live streaming value) and additional profit per unit product derived from the influencer’s personal influence (influencer 

value). We interestingly find that when the live streaming value is low, introducing live streaming negatively impacts the 

farmer’s profit at the low influencer value in the farmer’s live streaming. When the live streaming value is low (high), 

introducing live streaming damages the platform’s profit at the moderate (low) influencer value in the platform’s live 

streaming. Therefore, adopting the live streaming channel is not necessarily profitable for agricultural supply chain members. 

We also extend our model to check the robustness of our findings. This study is the first to explore live streaming introduction 

strategies in the agricultural supply chain in the context of the platform assisting the farmer, and significantly contributes to 

the literature and practice providing valuable guidance for farmers and platforms on when to adopt the live streaming channel 

in the agricultural supply chain. 
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1. Introduction 

1.1. Background and motivation 

For a long time, agricultural products have faced numerous issues regarding quality and safety (Besik et al., 2023; Wu et al., 

2023a). It is reported that 86.5% of consumers attach importance to product quality, and 83.1% of consumers focus on product 

safety when they purchase agricultural products1 . In terms of product quality, farmers often lack scientific management 

techniques (Kamble et al., 2020; Lu et al., 2024), such as irrigation and fertilization techniques, which results in some defective 

agricultural products, failing to meet consumers’ requirement for high-quality agricultural products. In terms of product safety, 

consumers usually hope to buy authentic agricultural products where agricultural products without assurance may impact 

public health (Jahantab et al., 2023; Liu et al., 2022b; Wu et al., 2023b). However, farmers’ agricultural products lack 

information transparency, such as the source and transaction process, which leads to consumer distrust regarding product 

safety (Dong et al., 2023; Li et al., 2023; Xu et al., 2021). These two important issues are not well resolved until farmers sell 

their agricultural products through the platforms, where the farmers wholesale products to the platforms, i.e., reselling mode, 

which sell them to consumers ulteriorly (Shen et al., 2019a; Xu et al., 2021). Platforms help farmers address the above issues 

by providing blockchain technology and supporting quality improvement. For the blockchain technology, a growing number 

of platforms use it to achieve information transparency regarding agricultural products from planting to consumption. This 

enhances consumers’ trust on the safety of the agricultural products, thereby increasing their purchase willingness (Dutta et 

 
1 https://www.163.com/dy/article/FGTBMM9U0512DC1R.html 
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al., 2020; Shen et al., 2023), which we call blockchain power. However, the platforms need to bear the blockchain cost because 

they can obtain more profits from the market due to the blockchain power which caters to practice. For the quality 

improvement, the platforms use their scientific management skills to help farmers. Table 1 lists some specific examples of 

platforms empowering farmers about blockchain technology and quality improvement. 

Table 1. Practices of platforms empowering farmers. 

Platforms Measures Practice 

JD.com 

Quality improvement 

JD.com provided local farmers with unified cultivation of chicks, and carried 

out technical training and guidance for the farmers to raise free-range chickens 

in Wuyi County of Hengshui City. The chickens were very popular during the 

Double Eleven shopping festival, and received 98% positive feedback from 

consumers2. 

Blockchain technology 

JD.com provided blockchain technology to equip the chickens mentioned above 

with anti-counterfeit traceability bracelets. Consumers can scan the QR code on 

the traceability bracelet using their smartphones to instantly access detailed 

information about the chicken, including details on breeding, slaughtering, 

transportation, and other processes, thereby ensuring the safety of the product3. 

JD Digital Technology Group reported that the adoption of blockchain for fresh 

agricultural products has led to a sales increase of up to 77.6%4. 

Amazon.com 

Quality improvement 

Amazon.com built a savvy “farm to fork” supply chain, which furnished 

farmers with daily crop growing plans and then sorted, graded, and packed fresh 

agricultural products at Amazon Fresh fulfillment centers operating in four 

distinct temperature zones, i.e., ambient, tropical, chilled, and frozen, to 

preserve the products’ quality and freshness5. 

Blockchain technology 

Amazon.com provided blockchain technology to Nestlé, whose customers can 

track relevant details of their products on blockchain from the planting all the 

way through to consumption6. 

Although the platforms have addressed the issues (i.e., product quality and safety) of agricultural products, these 

behaviors cannot be well advocated or introduced in practice. For example, the farmers sell the products to the platforms and 

cannot directly contact consumers where the farmers cannot introduce their products well. With the rapid development of live 

streaming, it caters to the demands of farmers and platforms for improving their visibility and becomes an effective sales 

channel for agricultural supply chain members due to its ability to detailly and effectively showcase products in real time (Hao 

and Yang, 2023; Lu et al., 2021; Pan et al., 2022; Zhao et al., 2023). During the live streaming, influencers can leverage real-

time interaction and feedback mechanisms to introduce the quality improvement of agricultural products and the adoption of 

blockchain technology, effectively conveying the quality and safety information of these products to consumers, which not 

only further enhances the visibility of agricultural products but also reduces the information search costs for consumers, 

thereby increasing their trust of the products and purchase willingness (Cui et al., 2023; Gu et al., 2024; Huang et al., 2024). 

Please note that live streaming selling is also a trend where many consumers are willing to buy products from the live 

streaming channel. China Business Industry Research Institute reported that the transaction scale of live streaming e-

commerce in China reached 4.9 trillion CNY in 2023, marking a year-on-year growth of 40.48%, and predicted that the 

 
2 https://www.time-weekly.com/wap-article/251223 
3 https://mp.weixin.qq.com/s?__biz=MzUxNjA4MjExNA%3D%3D&idx=1&mid=2247509160&sn=53f33d0ee43452b105ef741ef6cd93a3 
4 https://www.qklw.com/news/20200331/67296.html#qklw-footer 
5 https://www.aboutamazon.in/news/community/how-amazon-is-using-technology-to-improve-farmer-livelihoods-and-boost-crop-yield 
6 https://pages.awscloud.com/rs/112-TZM-766/images/EV_a-hands-on-introduction-to-amazon-managed-blockchain_Jul-2021.pdf 
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transaction scale of live streaming e-commerce in China will reach 5.3 trillion CNY in 2024. This disrupts the previously 

stable and long-term cooperative relationship between the platforms and farmers. For example, farmers, such as Beidahuang 

Group, the largest commodity grain base in China, introduce the live streaming channel to directly interact with consumers, 

reducing their dependence on platforms7. This affects the platforms’ operational decisions, and the farmers need to consider 

the live streaming adoption strategies. Despite of the farmers’ live streaming, some platforms also make live streaming to sell 

agricultural products, like Amazon.com and JD.com. For example, JD.com promoted high-quality agricultural products from 

Shanxi Province through multiple live streaming events in 2023. The total number of viewers across all live streaming events 

reached 16.37 million, with cumulative sales revenue of 7.2583 million CNY in just two days8.  

For the live streaming channel, if the influencers only have the form of hawking in live streaming rooms, it causes 

consumers to dislike watching live streaming9 . However, if the influencers provide more extra values (e.g., immersive 

experience, interesting content, and the detailed introduction of agricultural products) for consumers, it can reduce their 

perceived uncertainties (Hilvert-Bruce et al., 2018; Lu and Chen, 2021) and attract new consumers to follow (Zhao et al., 

2023). Besides, after the live streaming, the influencers have personal influence on consumers with fan base, which can bring 

additional profits for farmers or platforms in the future (Beichert et al., 2024; Zhang et al., 2024b). For example, during the 

live streaming, Yu Duo and Maomao sister shares personal life experience and creates humorous scenes to promote 

agricultural products like specialty beef jerky from Chengdu, Sichuan Province. After the live streaming, their interesting 

contents are cut into short videos with purchase links, maintaining consumer attention and driving sales. Additionally, some 

farmers’ stores, like Saika food store, label their beef jerky with Yu Duo and Maomao sister’s recommendation when selling 

them in the future, which enhances the trust of the products for consumers (Hu et al., 2016; Qiu and Whinston, 2017). 

Following real practices, the platforms have two important ways to empower farmers, where one is to use blockchain 

technology to enhance consumers’ trust in the safety of these products, and the other is to use their scientific management 

skills to improve the quality of agricultural products. Moreover, live streaming becomes a new sales channel to sell products, 

and plays a key role in enhancing the visibility of agricultural products and introducing detailed information of agricultural 

products in real time, such as the products’ quality and safety. This disrupted the long-term cooperative relationship between 

the platforms and farmers. They need to consider the live streaming adoption strategies, which directly affects their operational 

decisions and profits. Against this background, the issue as to whether and how the agricultural supply chain members should 

adopt the live streaming channel needs addressing. 

1.2. Research questions 

In the existing research on platform-based operations, previous literature primarily focuses on the selection of platform models 

(Shen et al., 2019a; Xu et al., 2023d), or the adoption strategy of new technology in the context of platform operation (Li et 

al., 2023; Zhao et al., 2024). However, no research has thus far revealed the live streaming introduction strategies in the 

agricultural supply chain in the context of the platform assisting the farmer (the improvement of quality level and adoption of 

blockchain). Undoubtedly, exploring the issues for the problems of live streaming introduction is urgently needed. We hope 

to fill this gap by developing an analytical model. We focus on three key questions. 

(a) How do some important factors, e.g., blockchain power, influencer value, and live streaming value, affect the operational 

decisions of the farmer and platform? 

 
7https://mp.weixin.qq.com/s?__biz=MzIwNDA3MTgwMQ==&mid=2653446416&idx=4&sn=80f38693d5e1206fdfb86f3a5d17eb00&chksm=8d197706ba

6efe1064d06128cb6227581a6c7648e034e3de8b59c1d711a130481f7e59de8d65&scene=27 
8 https://baijiahao.baidu.com/s?id=1782641833689471387&wfr=spider&for=pc 
9 https://finance.sina.com.cn/wm/2023-11-01/doc-imztciwk1726906.shtml 
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(b) Under what conditions should the farmer or platform introduce live streaming? Who prefers to introduce live streaming? 

(c) How are the farmer’s and platform’s live streaming introduction strategies affected under different scenarios, such as 

enabled live streaming channel, different influencers, and production cost? 

To address the mentioned questions, we initially examine the operational decisions in the absence of live streaming 

(Model NL). Following the examination of the benchmark, we perform resemble analyses of the cases with the farmer’s live 

streaming (Model FL) and the platform’s live streaming (Model PL). Also, we contrast the optimal decisions and the farmer’s 

and platform’s profits with and without live streaming to analyze whether they should adopt the live streaming channel. 

Subsequently, we contrast the optimal decisions and profits between the farmer’s live streaming and platform’s live streaming 

to derive the preferred strategies of the farmer and platform. We find several important and interesting results in answering 

these three questions, and present the results in the Conclusions part. 

We structure the remaining research: the relevant literature is reviewed in Section 2. The problem formulation of this 

study is laid out in Section 3. In Section 4 we obtain the optimal decisions and profits under three models. Besides, we contrast 

the platform’s and farmer’s profits with and without the live streaming, and contrast the profits with the farmer’s live streaming 

and the platform’s live streaming. In Section 5 we discuss several extensions, including enabled live streaming channel, 

different influencers, and production cost. At last, in Section 6, we summarize our results and propose research exploration. 

The result proofs and the optimal decisions of the extensions are presented in Appendices A, B and C. 

2. Literature Review 

We review the literature in three separate streams pertinent to our study, namely research on (a) product quality level with 

platform operations, (b) blockchain technology in supply chain management, and (c) impact of introducing live streaming. 

2.1. Product quality level with platform operations 

With the prevalence of the platform operations, an increasing number of researchers focus on product quality level based on 

platform operations. Xu and Choi (2021) built standard consumer utility-based models and considered the used-part-collection 

programme in manufacturing systems with a platform helping collect the remanufactured products, which they called platform 

power. They investigated the optimal product quality level, and found that the optimal quality level rises with the platform 

power but decreases with the cost factor, having no dependency on the return fee. However, Xu and Choi (2021) neglected 

the two classic modes of platforms, i.e., the agency and reselling modes. Luo et al. (2022) captured the two platform modes 

mentioned above, and explored a manufacturer’s mode decision and the effect of product quality on this determination. They 

found that in the brief term, the manufacturer opts to sell products via both modes at low product quality, and exclusively via 

the reselling mode otherwise. In the long term, it opts to sell products via both modes at a low-quality level under a low 

commission rate. Different from the above studies both of which do not consider the impact of information sharing, Shin and 

Zeevi (2024) characterized this function of the platform, and developed a stylized model where the consumers do not know 

the product quality in advance, but can infer it from product reviews. They revealed that the manufacturer is induced by 

information sharing of the platform to enhance quality. However, under the wholesale price contract, the combination of 

product reviews and information sharing on the platform has a detrimental effect on product quality. With the development of 

platform operations, a new business model, i.e., live streaming selling, is rolling in and bringing new challenges for the quality 

decisions based on platform operations, which is ignored by the above studies. Based on this, Liu et al. (2022a) considered 

the online celebrity retailers (OCRs) in the live streaming context, and explored the pricing and quality decisions of OCRs 

with consumers’ expected regret and search cost. They found that if consumers focus on decreasing the search cost for live 
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streaming, the OCRs will augment the retail price while reducing the product quality. Extending Liu et al. (2022a) by 

incorporating the social dynamics induced by a celebrity sales agent (CSA), Ji et al. (2022) explored the manufacturer’s quality 

decision. They found that for the CSA, there is an incentive for the manufacturer to reduce product quality.  

In comparison with the aforementioned literature, our paper provides two distinct contributions. First, we extend the 

above studies by considering the platform that helps the farmer improve product quality in the agricultural supply chain, and 

discover that when the live streaming value is high, the optimal quality level in Model FL is lower than that in Model NL 

under the low influencer value. This result is different from the prior findings by Zhao et al. (2020) and Shen et al. (2023) 

where they revealed the optimal quality level increases due to increasing market demand. Besides, there is a lack of research 

on the live streaming channel choices for agricultural supply chain members that take the platform’s support into account. 

Then we jointly consider two main characteristics of live streaming, i.e., influencer value and live streaming value, uncovering 

their impacts on the farmer’s and platform’s live streaming channel choices. 

2.2. Blockchain technology in supply chain management 

Blockchain technology enables firms and consumers to obtain more transparent and traceable data where each transaction is 

recorded and all the product information cannot be modified (Chod et al., 2020; Dong et al., 2023). Increasing literature 

investigates blockchain, and most existing research topics on blockchain include the application of blockchain (Bai et al., 

2024), supply chain optimization considering blockchain (Xu et al., 2023b), and the benefits of and application barriers to 

blockchain (Dutta et al., 2020; Surucu-Balci et al., 2024). For example, Babich and Hilary (2020) identified the principal 

advantages and challenges of blockchain, proposing future research pathways in supply chain management. 

The literature relevant to our research studies blockchain application solving product authenticity in the supply chain. 

Liu et al. (2022b) examined the role of blockchain in the imported fresh food supply chain, finding that blockchain benefits a 

risk-averse manufacturer and a retailer but harms risk-averse consumers. Similar to Liu et al. (2022b), Zhong et al. (2023) 

considered the role of blockchain in information traceability and explored its added value for manufacturers. They discovered 

that with government subsidies, there is a win-win-win situation for manufacturers, selling channels and consumers. However, 

the above studies do not consider the degree of information disclosure, which is also very important in practice. Based on this, 

Zhang et al. (2024a) explored the impact of blockchain adoption on retail operations from the perspective of information 

flows, finding that blockchain adoption always benefits the consumers, and increases the retailer’s profit at a polarized 

information disclosure level. Although the above research shows that blockchain adoption plays an important role in the 

supply chain, there are still some adoption barriers. Some studies indicated that the practical application of blockchain in some 

industries, such as the shipping industry, is not progressing at the anticipated pace (Papathanasiou et al., 2020). Balci and 

Surucu-Balci (2021) investigated the blockchain introduction barriers in containerized international trade. They found that the 

lack of support from influential stakeholders, understanding of blockchain, and government regulation are the most impactful 

among the eight barriers. 

Our research is also related to the literature on incorporating blockchain based on e-commerce platform operations. Cai 

et al. (2021) considered moral hazards and explored the platform and manufacturer coordination problem where a retailer sells 

surplus products to the platform offering product rental services. They found that a sponsorship agreement with reduced 

pricing achieves the two firms’ coordination and blockchain helps solve the moral hazard issue. Extending the study of Cai et 

al. (2021), Li et al. (2023) investigated luxury e-commerce platforms’ authentication technology choice strategy between 

manual technology and blockchain technology. They showed that at a low (high) cost difference, the platform should introduce 
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blockchain (manual) technology. However, Cai et al. (2021) and Li et al. (2023) ignored the platform’s two modes, namely 

the reselling mode and the agency mode, which are the classical modes of e-commerce platforms in practice. Based on this, 

Xu et al. (2023a) considered the cross-channel effect (CCE) and explored the platform and manufacturer coordination problem 

in the reselling and agency modes. They demonstrated that in the agency mode, the two firms’ coordination is only achieved 

at low CCE with blockchain. In the reselling mode, the two firms’ coordination can (cannot) be achieved with (without) 

blockchain. Extending the study of Xu et al. (2023a), Zhao et al. (2024) considered two platforms, i.e., a reselling platform 

and an agent platform, and explored a manufacturer’s blockchain adoption strategies. They found that the manufacturer should 

only use blockchain in the agency (reselling) platform channel at a low (high) commission rate. 

The above literature mainly focuses on the role of and application barriers to blockchain, but our research perspective is 

different from theirs. We consider the platform to use blockchain to enable the upstream farmer in the context of the 

agricultural supply chain, which motivates consumers to buy agricultural products. We define this as blockchain power. In the 

context of the platform providing blockchain support, we further capture two characteristics of live streaming, namely live 

streaming value and influencer value, and analyze the optimal live streaming introduction strategies in the agricultural supply 

chain. We find that when the fixed promotion cost is high, introducing the enabled live streaming channel benefits (damages) 

the optimal profits of the farmer and platform when the influencer value is high (low), which answers the third question in the 

Introduction. The result is different from previous studies, such as Shen et al. (2019b) and Xu et al. (2023d), who found that 

introducing the enabled live streaming channel consistently benefits the farmer. 

2.3. The impact of introducing live streaming  

Early studies on introducing the live streaming channel mainly focus on empirical research, studying its impact on the 

manufacturers’ sales and revenue (Lu and Chen, 2021; Wongkitrungrueng and Assarut, 2020) and consumers’ engagement 

behaviour and viewing perception (Bharadwaj et al., 2022; Kang et al., 2021; Sun et al., 2021). However, they ignore the 

impact of the live streaming selling on the traditional platform operations, which attracts many scholars to conduct modelling 

analyses to explore when to introduce the live streaming selling channel. Pan et al. (2022) analyzed whether a manufacturer 

should introduce a live streaming channel in the agency mode. They considered the influencer’s sales power and the time cost 

of watching live streaming, and found that the manufacturer should introduce the channel to obtain higher profits when the 

influencer’s sales power exceeds the time cost. Similarly, Du et al. (2023) also studied whether the live streaming channel 

should be introduced based on platform operations. They showed that when the influencer’s sales performance and the 

percentage of the potential consumer size for the live streaming channel are high, the manufacturer benefits from adopting 

live streaming. However, the above two papers neglect the factor of product matching uncertainty brought by live streaming 

selling. Cui et al. (2023) and Wang and Zhang (2023) captured this factor. Cui et al. (2023) explored when a seller and a 

platform should introduce the live streaming channel, and revealed that the seller and the platform should introduce the channel 

at a low consumer’s inconvenience cost and high procurement cost. Similarly, Wang and Zhang (2023) explored the live 

streaming channel introduction which can weaken the product mismatch rate. They found that the manufacturer should 

introduce the channel at a low and medium ability to eliminate mismatch. 

As the live streaming channel prevails, the above papers neglect research on the different parties (such as platform, 

manufacturer, and retailer) in a supply chain to introduce the channel, which is common in practice and is relevant to our 

work. Zhang et al. (2022) investigated the selection strategy of live streaming services (LSSs) in an E-commerce platform 

supply chain. They found that the platform always benefits from adopting the LSSs and the manufacturer only benefits from 
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it at a low production cost. Extending the study of Zhang et al. (2022) by considering the sputtering effect, which reflects the 

impact of the live streaming channel on the traditional channel, Yang et al. (2023) explored when a platform or a manufacturer 

should introduce the live streaming channel and found a different result, showing that the platform should introduce the 

channel when the sputtering effect is positive and customer acceptance is high, otherwise the manufacturer should introduce 

it. Ji et al. (2023) extended the above studies by considering two selling stages, i.e., current and future stages, and explored 

the live streaming introduction strategies by a manufacturer or a retailer. They found that under the committed price scheme, 

the manufacturer should introduce the live streaming channel at a high platform’s commission and a low influencer’s 

commission, otherwise, the retailer should introduce it. Different from the above studies both of which do not consider 

consumers return and two competing retailers, Huang et al. (2024) captured these characteristics and explored the live 

streaming channel introduction strategies of two competing retailers. They derived the optimal decisions of three models: no 

retailer to introduce (NN), only one retailer to introduce (NL/LN), and both retailers to introduce (LL). They found that LL is 

the balance strategy at a moderately high misfit cost; NN is the balance strategy at a high misfit rate and commission rate or 

at a moderately low misfit rate and low commission rate; otherwise, NL/LN is the balance strategy. 

The above literature studies live streaming channel introduction based on empirical research and modelling analyses, 

and some literature further researches the introducing strategies of different parties. We make two contributions to the above 

studies. One is that the above studies, except for Pan et al. (2022) and Ji et al. (2023), do not consider the live streaming value. 

In our work, we explore under what conditions should the farmer or platform introduce live streaming in the agricultural 

supply chain. This is the first work to uncover the impacts of the influencer value and the live streaming value on the farmer’s 

and platform’s live streaming channel choices. Specifically, with the low live streaming value, introducing the live streaming 

channel damages the optimal profit of the farmer (platform) at the low (moderate) influencer value and benefits the optimal 

profit of the farmer (platform) at the high (low or high) influencer value in Model FL (PL), which answers the second question 

posed in the Introduction. These results contrast those of Ha et al. (2016) and Zhang et al. (2023), who found that introducing 

a new channel always brings more profits. The other is that we consider the platform support’s impact on the farmer, i.e., 

quality improvement and blockchain power. As mentioned in Subsection 2.1 and Subsection 2.2, we find some new and 

significant conclusions in this context. 

2.4 Rationale for the proposed models 

We summarize the differences between our research and the related literature in Table 1 to highlight research gaps. 

Table 1. Comparative analyses of our work with the most relevant research. 

Study Quality improvement Blockchain power Live streaming value Influencer value 

Jiang and Yang (2019) Yes No No No 

Li et al. (2020) Yes No No No 

Luo et al. (2022) Yes No No No 

Zhong et al. (2023) No Yes No No 

Li et al. (2023) No Yes No No 

Zhao et al. (2024) No Yes No No 

Pan et al. (2022) No No Yes No 

Ji et al. (2023) No No Yes No 

Huang et al. (2024) No No Yes No 

Our work Yes Yes Yes Yes 

More and more platforms leverage their advantages to empower the upstream farmers to solve their issues about quality 
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and safety of agricultural products (Jahantab et al., 2023; Liu et al., 2022b). As shown in Table 1, some scholars have studied 

quality improvement (Jiang and Yang, 2019; Li et al., 2020; Luo et al., 2022) and blockchain technology on platform-based 

operations (Li et al., 2023; Zhao et al., 2024; Zhong et al., 2023). However, there is still a lack of literature on considering the 

platforms that help the farmers through quality improvement and blockchain, or live streaming adoption in the agricultural 

supply chain. Besides, the rapid development of live streaming has become a new channel for consumers to access agricultural 

products, disrupting the long-term balance relationship between the farmers and platforms. Although Pan et al. (2022), Ji et 

al. (2023) and Huang et al. (2024) considered the impact of introducing live streaming, they did not capture the influencer 

value that denotes additional revenue per unit product that the influencer will bring. We extend their studies to capture two 

features of live streaming, namely the live streaming value and the influencer value. Based on this and following real practice, 

we incorporate influencer value, live streaming value, quality improvement, and blockchain power in our model. We study 

the live streaming introduction strategies in the context of the platform assisting the farmer in the agricultural supply chain 

and derive some interesting results. To the best of our knowledge, this topic has not been addressed in the existing literature. 

Therefore, this study aims to fill this gap and produce some interesting results. 

3. Problem Formulation  

We consider an agricultural supply chain composed of a farmer, a platform, and an influencer where a live streaming channel 

may be introduced. For the farmer’s platform selling, we consider three models: the benchmark model without live streaming 

(Model NL), the model with the farmer’s live streaming (Model FL), and the model with the platform’s live streaming (Model 

PL). Table 2 outlines the crucial variables employed in this paper. 

Table 2. Outline of the crucial variables. 

Symbol Description 

  The market size 

r  The influence coefficient of blockchain technology on market size, i.e., blockchain power 

ac  blockchain cost 

u
 

Cost factor of quality level 

  The beneficial factor of quality level 

  The influence coefficient of the live streaming channel on market size, i.e., live streaming value 

  Commission rate 

  The price discount rate of the live streaming channel 

  Additional profit per unit product, i.e., influencer value 

g  The cannibalization effect of the live streaming channel on the platform channel 

  The relationship between sales during live streaming and the future sales generated by the 

influencer or its impact 

Subscript NL  The basic model 

Subscript FL ( PL ) The farmer (platform) introduces the model of the influencer 

Superscript F
 

The farmer 

Superscript P
 

The platform  

Superscript I  The influencer 

Superscript   The optimal decisions 

Decision variables 

p  The retail price of the platform 

q  The production quantity 

w  The wholesale price 

  The quality level  
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In Model NL, the farmer sells products to the platform at a wholesale price w  and the platform retails them to the end 

consumers at a retail price p . For simplicity, we assume that the production cost of the farmer is zero, which is common in 

the previous literature (Arya et al., 2021; Janssen and Reshidi, 2023). In Subsection 5.3 we show that the main results are 

robust after further considering the production cost of the farmer. In Model FL, in addition to wholesale products to the 

platform, the farmer also sells them to consumers through the influencer at a discounted retail price p , where 0 1   

aligns with the business practice that live streaming commonly has a more affordable price than the platform. For instance, 

Arawana rice, which is quality improved through JD.com, is priced at 69.9 CNY for 10kg on JD.com, and at 59.9 CNY in 

the influencer’s live streaming room. And the farmer pays a fraction    ( 0 1   ) of the sales revenue from the live 

streaming channel to the influencer. Since the price is lower in the live streaming channel, the part of the demand is shifted 

from the platform’s channel to the live streaming channel. We use g   to represent the cannibalization effect of the live 

streaming channel on the platform channel (Cheng et al., 2023; Xu et al., 2023d). 

In Model PL, the farmer sells its products to the platform, which sells the products via itself and the influencer. For the 

farmer’s platform operations, the platform takes two main measures to enable the farmer, where one is to enhance the 

production quality level and the other is to deploy blockchain technology. For the former, the quality improvement of 

agricultural products wins word of mouth in practice and meets consumers’ expectations for high-quality agricultural 

products10. For quality improvement, the platform bears the cost for attaining the quality level 2 2 , where   is the cost 

factor associated with the quality level (Dou and Choi, 2021; Jiang and Tian, 2022; Jiang and Yang, 2019). For the latter, 

blockchain technology helps consumers trace product sources and obtain transparent information, which reduces their doubts 

and distrust about the safety of agricultural products, catering to consumers’ increasing health consciousness (Fan et al., 2022; 

Maitiniyazi and Canavari, 2020), which heightens the likelihood of purchase (Dutta et al., 2020; Shen et al., 2023). As to the 

integrating blockchain into the model, we assume that harnessing blockchain technology augments the market potential of the 

platform (the platform and the influencer) with a proportion r  in Model FL (PL). Moreover, adopting blockchain incurs a 

unit blockchain cost .ac  Similar characterization of the role and cost of blockchain can be seen in the existing literature, such 

as Choi (2020), Xu et al. (2023c) and Yu et al. (2022).  

The influence of the live streaming channel on market size is closely correlated with the influencer’s live streaming 

contents. The form of hawking causes consumers not to favour the live streaming channel6, while real-time detailed 

introduction of agricultural products or novel live streaming contents that the influencer provides, maximizes consumers 

retention and attracts new followers (Zhao et al., 2023). Combining this practice and the prior literature, such as Pan et al. 

(2022), Xu et al. (2023d) and Gu et al. (2024), we use   to represent the influence of the live streaming channel on market 

size, i.e., live streaming value. It is noted that the live streaming value is the intrinsic property of the influencer, which does 

not incur costs (Gu et al., 2024). In other words, if we consider a high cost associated with a high live streaming value, all of 

the findings in this paper still hold despite of the changed thresholds. After the live streaming, there are usually two ways to 

use the impact of the influencer in the future. One is that some interesting contents from the influencer’s live streaming are 

often cut into short video slices with purchase links after the live streaming, which can bring additional profits for supply 

chain members. The other is that supply chain members can attach the labels endorsed by the influencer to further sell the 

products after the live streaming which can enhance the trust of the products for consumers. We know that the two kinds of 

 
10 https://baijiahao.baidu.com/s?id=1785935279336885491&wfr=spider&for=pc 
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ways to sell the products are mainly conducted by the influencer or its impact, which means that a high sales volume in the 

live streaming usually indicates a high sales volume after the live streaming. Based on these practices, we use   to represent 

the relationship between the sales volume in the live streaming and the future sales volume generated by the influencer or its 

impact, and use   to represent the additional profit per unit product that the influencer will bring, i.e., influencer value (Ji 

et al., 2022; Niu et al., 2023). Note that our study focuses on the live streaming introduction strategies in the agricultural 

supply chain in the context of the platform assisting the farmer. Therefore, we capture the platform’s enabling measures, 

namely blockchain power and quality improvement, and two key features of live streaming, namely live streaming value and 

influencer value. This makes the four factors coexist within our research. 

In Model NL, the demand function is 

(1 ) ,NLq r p  = + − +                                   (3.1) 

In Model FL, the demands for the platform and influencer are 

(1 ) ( ),P

FLq r p g p p   = + − + − −                             (3.2) 

  
( ).I

FLq p g p p   = −  + + −          
                     

(3.3) 

In Model PL, the demands for the platform and influencer are 

(1 ) ( ),P

PLq r p g p p   = + − + − −                            (3.4) 

  
(1 ) ( ).I

PLq r p g p p    = + −  + + −           
                 

(3.5) 

To avoid a tedious discussion, the cost factor of quality level u  is assumed to be high enough. All of the above 

scenarios are established based on practical considerations, consistent with those observed in earlier research (Cheng et al., 

2023; Niu et al., 2023; Xu et al., 2023c). We provide in Figure 1 the framework of our study. For Model NL, neither the 

farmer nor the platform adopts the live streaming channel. For Model FL, only the farmer adopts the live streaming channel. 

For Model PL, only the platform adopts the live streaming channel. The decision process in the above three models consists 

of two steps. The farmer first determines the wholesale price w , and then the platform determines the retail price p . 

Note that in our study, the relationship between the platform and farmer is not merely about reselling products. The platform 

enables the farmer through quality improvement and blockchain technology. Therefore, we do not consider that the farmer 

only sells products separately through the live streaming channel. If we consider this scenario, it will ignore the role of the 

platform and deviate from our research question. 

 

Fig. 1 Framework of this paper.  

4. Main results 

We explore the optimal decisions for both the farmer and platform in Model NL, Model FL, and Model PL. Subsequently, we 

study several monotonicity analyses to investigate the effects of crucial factors, i.e., blockchain power, live streaming value, 
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and influencer value, on the farmer’s and platform’s optimal decisions.  

4.1. Model NL 

In Model NL, the profits of the farmer and platform are shown below: 

( ) ,F

NL NL NL NLw w q =                                        (4.1) 

2( , ) ( ) 2.p

NL NL NL NL NL NL a NL NLp p w q c q  = − − −                         (4.2) 

The leading component of Eq. (4.2) is the platform’s profit generated by selling products. The latter two components 

represent the blockchain cost and quality level cost of the platform, respectively. The results are presented as follows. 

Theorem 1. In Model NL, the optimal decisions and profits are shown below: 

( ) (2 ),NL aw r c    = + −   ( ) 2 2 2{[ 1 (3 )] ( ) [2 (2 )],}NL ap r c         = + − + − −   2( ) (4 2 ),NL ar c       = + − −  

2( ) (4 2 ),NL aq r c      = + − −   2 2( ) (8 4 )F

NL ar c       + − −=  and 2 2( ) [8(2 )].P

NL ar c       + −= −
 

Theorem 1 shows that the optimal wholesale price, retail price, quality level, production quantity, and profits of the 

farmer and platform increase with blockchain power. Blockchain technology is more and more important in agricultural 

products due to consumers’ increasing health consciousness. Consumers place a greater emphasis on information transparency 

and authenticity of food that is consumed to meet their daily healthy needs (Fan et al., 2022; Maitiniyazi and Canavari, 2020). 

Therefore, in this background, increasing blockchain power will bring a win-win outcome for the farmers and platforms. 

4.2. Model FL 

In Model FL, the profits of the farmer and platform are shown below: 

( ) (1 ) ,F P I I

FL FL FL FL FL FL FLw w q p q q   = + − +                             (4.3)     

( ) 2, 2.( ) P P

FL FL FL FL FL a F LL L

P

F Fp p w q c q  = − − −                          (4.4) 

The farmer’s profit, i.e., Eq. (4.3), contains three parts: the first is the profit from the platform channel, and the other two 

components are the profits from the live streaming channel, and additional profits from influencer personal influence in the 

future, respectively. The explanation of Eq. (4.4) is similar to that of Eq. (4.2). We analyze these profit functions and the 

results are presented as follows. 

Theorem 2. To shorten the paper, we place the optimal decisions in Model FL in Appendix C. 

Theorem 2 provides two important findings. One is that the optimal wholesale price, retail price, production quantity of 

the live streaming channel and the farmer’s profit increase, while the optimal quality level, production quantity of the platform 

channel and platform’s profit reduce with the live streaming value. The increase of the live streaming value means that the 

influencer provides a higher extra value, e.g., offering real-time detailed descriptions about the products’ quality and safety 

features, and designing exciting and engaging experiences, which attracts more consumers to favour watching live streaming. 

This subsequently cannibalizes the platform’s channel sales, thereby reducing the platform’s profit and further decreasing 

investment in product quality improvement to cut costs. In practice, the number of influencers doing live streaming contents 

is increasing. For example, in November 2023, Yuhui Dong conducted a live-streaming session on the traceability of kiwifruit 

in the Meixian County of Shaanxi Province. During the live streaming, he not only introduced the product but also 

showcased the growing environment and harvesting process of the kiwifruit, giving consumers a deeper understanding of the 

products origin and quality11. Against this background, increasing the live streaming value benefits the farmer’s profit, but 

hurts the platform’s profit. The other is that the optimal wholesale price and retail price decrease, while the optimal production 

 
11 http://www.baojinews.com/baoji/2023/1208/121301.html 
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quantities of the two channels, quality level, the farmer’s profit and the platform’s profit rise with the influencer value. This 

reason is that a famous influencer with the number of fans has a tremendous influence on consumers (Guo et al., 2022; 

Mallipeddi et al., 2022; Zhang et al., 2023), which makes them purchase products even if live streaming has ended. As the 

famous influencer mentioned in the Introduction, Yu Duo and Maomao sister, attract more people to slice their live streaming 

videos, which increases production sales. Therefore, the farmers can cooperate with famous influencers, thus augmenting the 

total market size and profits, and achieve a win-win situation between themselves and the platforms. 

4.3. Model PL 

In Model PL, the platform adopts the live streaming channel. The profits of the farmer and platform are shown below: 

                                     ( ) ( ),F P I

PL PL PL PL PLw w q q = +                                     (4.5) 

2( , ) ( ) [(1 ) ] ( ) 2.P P I I P I

PL PL PL PL PL PL PL PL PL PL a PL PL PLp p w q p w q q c q q     = − + − − + − + −         (4.6) 

The farmer’s profit, i.e., Eq. (4.5), is from the platform channel, to which it sells products at the wholesale price. The 

leading part of Eq. (4.6) is the platform’s profit from the platform channel. The latter two components represent the profits 

generated from the live streaming channel, and additional profits from the influencer personal influence in the future, 

respectively. The fourth and last terms are the blockchain cost and quality level cost of the platform. The results are presented 

as follows. 

Theorem 3. To shorten the paper, we place the optimal decisions in Model PL in Appendix C. 

Theorem 3 presents similar results to those in Theorem 2 in terms of the effects of the live streaming value and influencer 

value on the optimal retail price, production quantities of the live streaming and platform channels, and the farmer’s profit. 

Nevertheless, Theorem 3 presents three different conclusions from Theorem 2. First, we interestingly discover that the 

platform’s optimal profit first increases and then decreases with the live streaming value, which is different from previous 

literature, such as Xu et al. (2024) and Li et al. (2024), who showed that the firm’s optimal profit keeps increasing with the 

live streaming value. The reason is that with the platform’s live streaming, the platform needs to provide blockchain 

technology for both the live streaming channel and the platform channel. When the live streaming value increases to a certain 

extent, the profits generated from the sales boost no longer offset the costs of the blockchain technology, ultimately damaging 

the platform’s optimal profits. Therefore, in practice, the platforms should cooperate with influencers who do not have the 

diversity of live streaming contents. Second, the optimal wholesale price rises with the influencer value, as opposed to Model 

FL. This is because, in Model FL, the farmer’s live streaming channel competes with the platform channel, and the increase 

of the influencer value intensifies the cannibalization among channels, causing the farmer to lower wholesale price to maintain 

sales through the platform channel. In Model PL, after the platform purchases products from the farmer, it sells them through 

both channels. The increase of the influencer value leads to higher demand, prompting the farmer to raise the wholesale price 

to obtain more profits. Lastly, the platform’s optimal profit first decreases and then increases with the influencer value. This 

contrasts with previous studies like Zhang et al. (2024b) and Beichert et al. (2024), who argued that the personal influence of 

influencers boosts firms’ profits. This is because the increase of influencer value drives higher sales through the live streaming 

channel, which causes the increase of blockchain costs, resulting in a decline in the platform’s profit. However, as the increase 

of influencer value continues to create additional profits for the platform, it gradually compensates for costs, and ultimately 

promotes the growth profit of the platform. Therefore, in practice, the platforms should invite famous influencers like Jiaqi Li 

and Yonghao Luo to participate in live streaming to increase profits. 

4.4. Comparisons  
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We contrast the optimal decisions and profits among the three models, grounded in Theorems 1, 2, and 3. First, we compare 

the optimal decisions and profits of the farmer between Model NL and Model FL to analyze that whether adopting live 

streaming is beneficial for the farmer. Similarly, we also contrast the optimal decisions and profits of the platform between 

Model NL and Model PL to explore when the platform should introduce live streaming. Finally, we contrast the optimal 

decisions and profits between Model FL and Model PL to derive the preferred strategies of the farmer and platform. We 

present all the thresholds in Appendix B 

4.4.1. Comparisons between Model NL and Model FL 

In this subsection we analyze whether the farmer should adopt live streaming. 

Theorem 4. When 
1,F

FL   then F F

FL NL    if 1,F

FL   and F F

FL NL    if 1;F

FL   when 
1,F

FL   then .F F

FL NL    

Theorem 4 presents that when the live streaming value is low, introducing the live streaming channel brings more profits 

for the farmer under the high influencer value, and when the live streaming value is high, adopting it always benefits the 

farmer. At first sight, the farmer’s profit will increase when introducing the live streaming channel. Prior studies like Ha et al. 

(2016) and Zhang et al. (2023) also found that introducing a new channel always brings more profits for the farmer. However, 

we interestingly find that when the live streaming value is low, the optimal profit of the farmer is reduced under the low 

influencer value. A low live streaming value means that the influencer has a lower extra value, such as selling in the form of 

hawking and intentional guidance, which elicits consumers aversion. For example, Jiaqi Li exaggerates the efficacy of 

products and constantly guides consumers to purchase them during live streaming, which may cause more consumers not to 

watch live streaming. However, Jiaqi Li is a well-known influencer in China, and his personal fame still influences consumers’ 

purchase decisions, and some people even slice his live streaming videos, which further brings additional profits outside the 

live streaming room. As a result, although there may be more consumers who are not fond of live streaming in the market, the 

farmers will still obtain more profits in partnership with such famous influencers. However, for the influencers that only 

provide single hawking live streaming and have low fame, the farmers should not adopt live streaming. Besides, for the 

influencers like Yuhui Dong that provide real-time detailed descriptions about the products’ quality and safety features, and 

share culture knowledge, the farmers should always introduce the live streaming channel as it consistently results in higher 

profits. 

 

Fig. 2 The optimal choices of the farmer between Model NL and Model FL. 
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Note: 0.89, 0.49, 0.01, 0.3, 0.7, .01, .2, 10240.01, 100,ar g c     = = = = == = = ==  

In order to enhance the clarity of the presentation, we illustrate the findings in Theorem 4 in Figure 2. Note that there are 

two important parameters, i.e., live streaming value   and influencer value  . Hence, we obtain the optimal choices of the 

farmer regarding the adoption of live streaming for every tuple (  ,  ) in the figure. Specifically, the region “FL” (NL) 

presents that introducing the live streaming channel benefits (damages) the profit of the farmer. 

Corollary 1. Comparing the optimal decisions between Model NL and Model FL, we have: (a) When 
2 ,F

FL    then 

;FL NLw w    when 
2 ,F

FL    then FL NLw w    if 2 ,F

FL    FL NLw w    if 2.F

FL    (b) When 
3 ,F

FL    then ;FL NLp p    when 

3 ,F

FL    then FL NLp p    if 3 ,F

FL    FL NLp p    if 3.F

FL    (c) When 
4 ,F

FL    then ;P

FL NLq q    when 
4 ,F

FL    then 

P

FL NLq q    if 5 ,F

FL    P

FL NLq q    if 5.F

FL    (d) .
P I

FL FL NLq q q  
+    (e) When 

5 ,F

FL    then ;FL NL     when 
5 ,F

FL    then 

FL NL    if 4 ,F

FL   FL NL    if 4.F

FL   

Corollary 1 presents some findings. First, Corollary 1(a), Corollary 1(b), and Corollary 1(c) uncover that adopting the 

live streaming channel by the farmer brings the high wholesale price, high retail price, and low production quantity of the 

platform channel under the high live streaming value and low influencer value, and the opposite results are found under the 

high live streaming value and influencer value, or low live streaming value. The reason is that when introducing live streaming, 

the live streaming channel with high live streaming value cannibalizes on the platform channel, making the farmer establish 

a higher wholesale price, which compels the platform to raise the retail price. Besides, Corollary 1(d) indicates that adopting 

the live streaming channel increases the total production quantity of two channels. Therefore, adopting live streaming can 

expand the farmer’s market size. Moreover, Corollary 1(e) shows that when the live streaming value is low, the optimal quality 

level in Model FL is higher than that in Model NL. Prior studies also found this result, such as Zhao et al. (2020) and Shen et 

al. (2023). Nevertheless, we interestingly find that when the live streaming value is high, the optimal quality level in Model 

FL is lower than that in Model NL under the low influencer value. From Corollary 1(c), we know that with the high live 

streaming value and low influencer value, the decrease in production quantity of the platform channel is due to the 

cannibalization of the live streaming channel, which damages the platform’s profit and further makes it reduce investment in 

product quality level. As the live streaming value continues to increase in practice, for the influencers with the low (high) 

influencer value, such as Vivi sister (Yuhui Dong) who has about 4000 (27 million) fans in TikTok, the farmers should increase 

(decrease) the wholesale price and decrease (increase) production quantity of the platform channel, and the platforms should 

increase (decrease) the retail price and decrease (increase) the quality level. 

4.4.2. Comparisons between Model NL and Model PL  

In this subsection we analyze whether the platform should adopt live streaming. 

Theorem 5. When 
1,P

PL    then P P

PL NL     if 1 2 ,P P

PL PL  
  

and P P

PL NL  
  

if 1P

PL    or 2;P

PL    when 

1 2 ,P P

PL PL     then ;P P

PL NL    when 
2 ,P

PL   then P P

PL NL    if 2 ,P

PL   and P P

PL NL    if 2.P

PL   

Different from Theorem 4, Theorem 5 shows a novel and interesting result. Whether introducing the live streaming 

channel for the platform is closely related to the live streaming value and influencer value. When the live streaming value is 

low, adopting the live streaming channel benefits (hurts) the platform’s profit under the high or low (moderate) influencer 

value. When the live streaming value is moderate, adopting the live streaming channel consistently advantages the platform. 

When the live streaming value is high, adopting the live streaming channel benefits (hurts) the platform’s profit under the 

high (low) influencer value. This finding is different from Zhang et al. (2023), Li et al. (2022), and Kumar et al. (2019), who 

found that the multi-channel platform is always more profitable than its single-channel counterpart. Intuitively, the 
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introduction of the live streaming channel at the beginning can make the platform more profitable. According to Theorem 3, 

the production quantities of the platform and live streaming channels increase with the influencer value, which causes the 

increase of blockchain cost, subsequently leading to a decrease in the profit. When the influencer value is high, the additional 

profits for the platform exceed the blockchain costs, which increases the platform’s profit. In practice, some specific themed 

live streaming or traditional selling-style live streaming have relatively low live streaming value. In this case, when the 

platforms introduce live streaming, they either invite influencers with significant personal influence like Jiaqi Li and 

Guangdong couple, or opt for influencers with less personal influence like Vivi sister. When the live streaming value is 

moderate where some influencers regularly and appropriately update live streaming contents according to consumer needs, 

the platforms should always introduce live streaming. When the live streaming value is high, that is, the influencers not only 

promote products but also share life anecdotes, knowledge, and engage in real-time interactions to offer the detailed 

introduction of agricultural products, the platforms should select the influencers with high influencer value, such as Yuhui 

Dong. His live streaming room covers a variety of topics, including knowledge sharing and cultural exchange. It is reported 

that Yuhui Dong’s live streaming sales exceeded 1 billion CNY in October 202412. This also explains why some platforms, 

such as JD.com, seek to invite Yuhui Dong for live streaming to generate more profits in practice. 

 

Fig. 3 The optimal choices of the platform between Model NL and Model PL. 

Note: 0.89, 0.49, 0.01, 0.3, 0.7, .01, .2, 10240.01, 100,ar g c     = = = = == = = ==  

Additionally, we conduct numerical studies to verify our conclusion. We obtain the optimal choices of the platform 

regarding the adoption of live streaming for every tuple (  ,  ) in the Figure 3. In Figure 3, the region “PL” represents that 

the platform should introduce the live streaming channel. The region “NL” represents that adopting the live streaming channel 

is disadvantageous for the platform. 

Corollary 2. Comparing the optimal decisions between Model NL and Model PL, we have: (a) When 
3 ,P

PL    then 

PL NLw w    if 3 ,P

PL    PL NLw w    if 3;P

PL    when 
3 ,P

PL    then .PL NLw w    (b) When 
4 ,P

PL    then ;PL NLp p    when 

4 ,P

PL    then PL NLp p    if 4 ,P

PL    PL NLp p    if 4.P

PL    (c) When 
5 ,P

PL    then ;P

PL NLq q    when 
5 ,P

PL    then 

P

PL NLq q   if 5 ,P

PL   P

PL NLq q   if 5.P

PL   (d) .
P I

PL PL NLq q q  
+   (e) If 6 ,P

PL   ,PL NL    otherwise .PL NL     

 
12 https://www.sohu.com/a/818383399_362225/ 



16 

 

Corollary 2 presents some findings. First, Corollary 2(a) shows that when the live streaming value is low, the optimal 

wholesale price in Model PL is lower (higher) than that in Model NL under the low (high) influencer value. When the live 

streaming value is high, the optimal wholesale price in Model PL is always higher than that in Model NL. From Theorem 3, 

we know that an increase of live streaming value or influencer value will increase the farmer’s profit. Therefore, when faced 

with high live streaming value, or low live streaming value but high influencer value, the farmer will further raise the 

wholesale price to achieve more profits. When faced with low live streaming value and low influencer value, the farmer will 

reduce the wholesale price to avoid losing profits. Besides, the comparison conclusions presented in Corollary 2(b), Corollary 

2(c) and Corollary 2(d) are similar to Corollary 1(b), Corollary 1(c) and Corollary 1(d), which indicates that the impacts of 

the live streaming value and influencer value on their comparisons are independent of the two models. Lastly, Corollary 2(e) 

shows that if the influencer value is high (low), adopting live streaming by the platform benefits (damages) the quality level. 

As presented in Theorem 3, when the influencer value is high, the platform’s optimal profit increases with the rising influencer 

value. This incentivizes the platform to improve the product quality level to attract more consumers to purchase, thereby 

increasing its profits. In practice, for the influencers with low (high) influencer value, such as Vivi sister (Yuhui Dong), the 

platforms should decrease (increase) the quality level. 

4.4.3. Comparisons between Model FL and Model PL 

Comparing the optimal decisions between Model FL and Model PL, we obtain the optimal operation strategies of the farmer 

and platform in the following corollary. 

Corollary 3. Comparing the optimal decisions between Model FL and Model PL, we have: (a) If 7 ,P

PL   then ,PL FLw w   

otherwise .PL FLw w    (b) When 
6 ,P

PL    then PL FLp p    if 8 ,P

PL    PL FLp p    if 8;P

PL    when 
6 ,P

PL    then 

.PL FLp p     (c) When 
7 ,P

PL    then P P

PL FLq q    if 9 ,P

PL    P P

PL FLq q    if 9;P

PL    when 
7 ,P

PL    then .P P

PL FLq q    (d) If 

10 ,P

PL    then ,I I

PL FLq q    otherwise .I I

PL FLq q    (e) If 
11,P

PL    then ,P I P I

PL PL FL FLq q q q   +  +   otherwise .P I P I

PL PL FL FLq q q q   +  +  

(f) If 12 ,P

PL   then ,PL FL    otherwise .PL FL    

Corollary 3 presents that if the influencer value is low (high), the optimal wholesale price is lower (higher), while the 

optimal production quantity of the live streaming channel and total production quantity of two channels are higher (lower) in 

Model PL than those in Model FL. Besides, adopting the live streaming by the platform enhances the quality level under the 

high influencer value. Therefore, compared with the farmers’ live streaming, facing the influencers with low (high) popularity, 

the farmers should reduce (rise) the wholesale price, increase (decrease) the total production quantity and live streaming 

channel’s production quantity, and the platforms should decrease (increase) the quality level in the platform’s live streaming. 

Moreover, compared with the farmer’s live streaming, the platform’s live streaming brings low retail price and high production 

quantity of the platform channel under the low live streaming value and low influencer value, and the opposite results are 

found under the low live streaming value and high influencer value, or high live streaming value. Previous studies mainly 

found that the differences in retail prices and production quantities under different live streaming introduction models mainly 

depend on the consumers’ hassle cost (Cui et al., 2023), the influencer’s commission rate (Huang et al., 2024), live streaming 

extra value (Pan et al., 2022), and so on. Our paper is the first study to find that the differences in prices and production 

quantities between the farmer’s live streaming and platform’s live streaming depend on the live streaming value and influencer 

value. According to Corollary 3(a), we know that when the influencer value is low (high), the wholesale price is low (high). 

This leads the platform to set the corresponding low (high) retail price, which further results in an increase (decrease) in sales 

through the platform channel. However, when the live streaming value is high, the live streaming channel encroaches on the 
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platform channel’s sales, and the platform primarily operates the live streaming channel. This also reduces the double 

marginalization effect, prompting the platform to raise prices for more profits. In practice, as more and more influencers, such 

as Yu Duo and Maomao sister, introduce the quality and safety features of agricultural products in real time and create 

interesting scenes during live streaming of agricultural products, the platforms should consistently raise the retail price, while 

farmers should continually decrease the platform channel’s production quantity in the platform’s live streaming. 

 

Fig. 4 Preferred strategies of the farmer and platform between Model FL and Model PL. 

Note: 0.89, 0.49, 0.01, 0.3, 0.7, .01, .2, 10240.01, 100,ar g c     = = = = == = = ==  

Based on Theorem 2 and Theorem 3, we further explore that who introduces the live streaming channel is more beneficial 

to them from the perspective of the farmer and platform via numerical studies. We present the findings in Figure 4. The region 

“FP” indicates that the farmer and platform prefer themselves introducing the live streaming channel. Conversely, the region 

“PF” indicates that both the farmer and platform prefer the other party adopting the live streaming channel. The region “FF” 

(“PP”) is an equilibrium area in which the farmer and platform consider the farmer’s (platform’s) live streaming more 

beneficial. By observing Figure 4, we get some interesting findings. At first sight, the high influencer value brings good 

benefits to those involved in live streaming. Nevertheless, we observe the preferred live streaming strategy of supply chain 

members depends not only on the influencer value but also on the live streaming value. Specifically, when the live streaming 

value is low, the farmer and the platform tend to introduce the live streaming channel themselves under the low influencer 

value. However, with the increase of influencer value, the farmer (platform) prefers the platform (farmer) to introduce the live 

streaming channel to gain more profits. When the live streaming value is moderate (high), the farmer always tends to introduce 

the live streaming channel itself, while the platform initially prefers to introduce the live streaming channel itself (farmer’s 

live streaming), and then shift towards the farmer’s (own) live streaming as the influencer value increases. As mentioned 

earlier, in practice, as the live streaming continues to develop and consumer demands change, the live streaming value, such 

as the content diversity, is also continuously increasing. In this situation, for influencers with low popularity, such as Vivi 

sister, farmers should adopt the live streaming channel, and platforms should support farmers in integrating live streaming to 

achieve a win-win outcome. However, for influencers with high popularity, such as Yuhui Dong and Jiaqi Li, farmers and 

platforms should introduce the live streaming channel themselves to gain more profits. 

5. Extension  
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In this section, we consider several extensions, including enabled live streaming channel, different influencers, and production 

cost, to demonstrate robustness of the main results. We present all the optimal decisions and profits into Appendix C for better 

readability. 

5.1. Extensions to the Case with Enabled Live Streaming Channel 

We consider the case where local government officials, such as the mayor, the county magistrate, etc, become influencers to 

enable live streaming, where consumers are diverted to purchase products in the platform channel. For instance, Linfen city’s 

local officials sold over 610 types of farm and sideline products through live streaming, creating 31.9 million RMB in 

revenue13. We use the subscript “NL-E” to represent the benchmark model without enabled live streaming, and subscripts 

“FL-E” and “PL-E” to represent the model with the farmer’s enabled live streaming and the platform’s enabled live streaming, 

respectively. For enabled live streaming, the influencer usually incurs a fixed promotion cost F  to broadcast the products 

(Davis and Hyndman, 2018; Shen et al., 2019b; Xu et al., 2023d; Zhang et al., 2023). For instance, a promotion fee is charged 

by Tik Tok based on the cost every time. Then the demand function is (1 ) (1 ) .Pq r r p    = + + + − +  The profits of the 

farmer and platform without enabled live streaming are shown below:  

( ) ,F

NL E NL E NL E NL Ew w q − − − −=                                    (5.1)   

2( , ) ( ) 2.P

NL E NL E NL E NL E NL E NL E a NL E NL Ep p w q c q  − − − − − − − −= − − −                   (5.2) 

The profits of the farmer and platform, when the farmer introduces enabled live streaming, are shown below: 

   ( ) ,F P

FL E FL E FL E FL Ew w q F − − − −= −                                   (5.3)                                                           

( ) 2, 2 .( ) P P P

FL E FL E FL E FL E FL E a FL E FLE L

P

E FF EL p p w q c q q   − − − − − −− − −= − − − +              (5.4) 

The profits of the farmer and platform, when the platform introduces enabled live streaming, are shown below: 

     ( ) ,F P

PL E PL E PL E PL Ew w q − − − −=                                    (5.5)                                                      

  ( ) 2, 2 .( ) P P P

PL E PL E PL E PL E PL E a PL E PE L E PLL E

P

P p p w q c q q F   − − − − − − −− −= − − − + −            (5.6) 

We examine the optimal decisions and profits of the farmer and platform in three models, as shown in Appendix C. And 

we further compare the farmer’s profit in Model FL-E and the platform’s profit in Model PL-E with the corresponding profit 

in Model NL-E, respectively. It is important to note that we do not conduct a comparison of the profits between Model FL-E 

and Model PL-E because the results are readily apparent. As we know, in Model FL-E, the farmer faces the fixed promotion 

cost in live streaming, which reduces its profit. On the contrary, in Model PL-E, the platform incurs a fixed promotion cost 

rather than the farmer. That is, if we investigate the choices of the farmer and platform with enabled live streaming, the 

following result is obtained: both the farmer and platform hope that each other introduces enabled live streaming with the 

official of the local government as the influencer to avoid profit reductions. Since this result is intuitive, we skip the specific 

analyses. Then we analyze that whether the farmer or platform should introduce the enabled live streaming channel. 

Theorem 6. (a) When 1,F F  then ;F F

FL E NL E  

− −   when 1,F F   then F F

FL E NL E  

− −
  

if ,F

FL E −
  

and F F

FL E NL E  

− −   if 

.F

FL E −   (b) When 2 ,F F
  

then ;P P

PL E NL E  

− −   when 2 ,F F   then P P

PL E NL E  

− −
  

if ,P

PL E −   and P P

PL E NL E  

− −
  

if 

.P

PL E −  

Theorem 6 shows two novel and interesting findings. It is apparent that when the fixed promotion cost is low, introducing 

the enabled live streaming channel consistently benefits the farmer. Prior research also found this result, e.g., Shen et al. 

 
13 https://www.sohu.com/a/401624020_120058946 
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(2019b) and Xu et al. (2023d). Nevertheless, Theorem 6(a) interestingly shows that when the fixed promotion cost is high, 

whether introducing the enabled live streaming channel for the farmer highly depends on the influencer value. If the influencer 

value is high, the farmer should introduce the enabled live streaming channel. Otherwise, the farmer should not introduce it. 

High influencer value indicates that the official has high influence, such as the mayor, which gains more consumers’ trust and 

purchase intention, thus increasing the farmer’s profit. In practice, for the platform charging a low fixed promotion cost, the 

farmers should introduce enabled live streaming. However, under the high fixed promotion cost, the farmers should invite 

local officials with greater influence such as the mayors, to bring more profits. These officials usually have high credibility 

and influence, which can attract more consumers to watch and thus increase profits. For example, Shujun Liu, deputy county 

magistrate, has a high influencer value. He helped farmers sell local agricultural products through live streaming, and the 

cumulative sales of various agricultural products exceeded 3 million CNY, benefiting more than 1,400 poor people14. 

Theorem 6(b) presents that when the fixed promotion cost is low, introducing the enabled live streaming channel 

consistently benefits the platform, and when the fixed promotion cost is high, introducing the enabled live streaming channel 

damages the platform’s profit under the low influencer value. The results resemble those in Theorem 11. That is, facing the 

high fixed promotion cost, whether to introduce enabled live streaming for the farmer or platform depends on the influencer 

value. Besides, we can verify that the farmer’s profit will increase when the platform introduces enabled live streaming. 

Therefore, introducing enabled live streaming brings more profits for the farmer while may hurt the platform’s profit. In 

practice, the platforms like JD.com, can adopt enabled live streaming facing the low fixed promotion cost, or the high fixed 

promotion cost but inviting the high influence government officials, which can reach a win-win outcome for itself and the 

farmer. 

 

Fig. 5 The optimal choices of the farmer and platform with an enabled live streaming channel. 

Note: 0.01, 0.3, 0. 1 .7, 1, 0.2, .3, 10 4100, 2ar c   = = = == == =  

To provide a more intuitive presentation, we illustrate in Figure 5 the results in Theorem 6. There are two important 

parameters, i.e., the fixed promotion cost F  and influencer value  . Hence, we derive the optimal choices of the farmer 

and platform as to whether and when to introduce the enabled live streaming channel for every tuple (  , F ) in the figure. 

“NU”, “LU”, “LN” and “LL” present the areas of the optimal choices of the farmer and platform. Specifically, the region 

 
14 https://baijiahao.baidu.com/s?id=1666390669418325566&wfr=spider&for=pc 
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“NU” (LU) presents that introducing the enabled live streaming channel damages (advantages) the profit of the farmer and 

platform is out of business. The region “LN” presents that the profit of the farmer (platform) can increase (reduce) when 

introducing the enabled live streaming channel. The region “LL” presents a “win-win” outcome, in which both the farmer and 

platform can benefit from their own introduction of the enabled live streaming channel. 

5.2. Extensions to the Case with Different Influencers 

In this subsection we consider employing different influencers for the farmer and platform in the extension part where the 

platform sells the products with a large influencer and the farmer sells them with a small influencer. It means that the 

influencer’s live streaming value hired by the platform is greater than that of the influencer hired by the farmer. We use s  to 

represent a greater degree of the live streaming value. Then, we use the subscript “NL-D” to represent the benchmark model 

without live streaming, and subscripts “FL-D” and “PL-D” to represent the model with the farmer’s live streaming and the 

platform’s live streaming, respectively. The demand function of the platform’s live streaming channel changes from 

(1 ) ( )I

PLq r p g p p    = + −  + + −  to (1 )(1 ) ( ).I

PL Dq r s p g p p   − = + + −  + + −  

 

  

Fig. 6 The optimal choices of the platform between Model 

NL-D and Model PL-D. 

Fig. 7 Preferred strategies of the farmer and platform between 

Model FL-D and Model PL-D. 

Note: 0.89, 0.49, 0.01, 0.15, 0 .0.3, 0.7, 1, 0.01, 102 0. , 10, 24ar s g c      = = = = = = == = ==  

Through comparing the optimal profits of platform in Model NL-D and Model PL-D, we find that the conclusions 

regarding the platform’s optimal live streaming choices are similar with that in Theorem 5. Therefore, we skip the specific 

analysis. This also demonstrates that our findings are robust. Figure 6 graphically illustrates this result. Besides, due to the 

complexity of the farmer’s and platform’s profit equations in Models FL-D and PL-D, we use numerical studies to draw Figure 

7 to observe the farmer’s or platform’s preferred strategies. We observe that when the live streaming value is low, the farmer 

and the platform prefer the platform’s live streaming under the low influencer value. With the increase of influencer value, 

the farmer (platform) prefers the platform (farmer) to introduce the live streaming channel to gain more profits. When the live 

streaming value is moderate, the conclusion is the opposite of the conclusion drawn when the live streaming value is low. 

When the live streaming value is high, the farmer and platform initially tend to introduce the live streaming channel each 
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other, then both prefer the farmer’s live streaming, and finally tend to introduce the live streaming channel themselves as the 

influencer value increases. In practice, more and more influencers are focusing on live streaming contents to provide more 

extra value for consumers. Following this trend, for the influencers with the low influencer value, neither the farmers nor the 

platforms should take the initiative to introduce the live streaming channel. For the influencers with the moderate influencer 

value, the farmers should adopt live streaming to achieve a win-win situation for themselves and platforms. For the influencers 

with the high influencer value, such as Jiaqi Li and Yuhui Dong, the farmers and platforms should adopt the live streaming 

channel themselves to achieve more profits. 

5.3. Extensions to the Case with Production Cost 

In the main model, we assume that the production cost of the farmer is zero. Here, we assume the farmer incurs a cost c  per 

product it produces. We use the subscript “NL-P” to represent the benchmark model without live streaming, and subscripts 

“FL-P” and “PL-P” to represent the model with the farmer’s live streaming and the platform’s live streaming, respectively. In 

Model NL-P, we can express the farmer’s profit as ( ) ( ) .F

NL P NL P NL P NL Pw w c q − − − −= −  Similarly, the farmer’s profit in Model 

FL-P is ( ) ( ) (1 ) ,F P I I I

FL P FL P FL P FL P FL P FL P FL P FL Pw w c q p q cq q   − − − − − − − −= − + − − +   and the farmer’s profit in Model PL-P is 

( ) ( )( ).F P I

PL P PL P PL P PL P PL Pw w c q q 

− − − − −= − +  We compare the optimal profits of the farmer and platform among these three models. 

We find that introducing the production cost c   influences the equilibrium solutions. For example, the production cost 

decreases the optimal production quantity in Model NL-P. However, we find that our main conclusions regarding the farmer’s 

or platform’s live streaming introduction strategies still hold, except that the threshold values of the parameters change. This 

indicates that the results are robust. 

6. Conclusions 

6.1. Summary 

Current scholars have mainly investigated the live streaming introduction strategies (Cui et al., 2023; Du et al., 2023; Pan et 

al., 2022) and the adoption of different parties (Huang et al., 2024; Yang et al., 2023; Zhang et al., 2022). Different from the 

existing literature, this study examines the live streaming introduction strategies in the agricultural supply chain in the context 

of the platform assisting the farmer (the improvement of quality level and adoption of blockchain) by capturing two 

characteristics of the live streaming channel, i.e., live streaming value and influencer value. Since both the farmer and platform 

are likely to introduce the live streaming channel in practice, we establish three models: the benchmark model without live 

streaming, the model with the farmer’s live streaming, and the model with the platform’s live streaming. Moreover, we extend 

our study by considering enabled live streaming channel, different influencers and production cost, and illustrate our main 

findings through numerical studies. We derive managerial insights for the agricultural supply chain dynamics. 

6.2. Theoretical results and managerial insights 

The following subsections provide answers to the three research questions posed in the Introduction. These subsections 

conclude our main findings, and we discuss their managerial insights for agricultural supply chain stakeholders. 

6.2.1. Impacts of the important factors on the optimal decisions 

First, we reveal the impacts of blockchain power on the farmer’s and platform’s optimal decisions. We find that without live 

streaming, the optimal wholesale price, retail price, quality level, production quantity, and profits of the farmer and platform 

always rise with blockchain power. Second, we reveal that the impacts of the live streaming value on their optimal decisions, 

and find that the optimal wholesale price, retail price, production quantity of the live streaming channel and the farmer’s profit 

increase, while the optimal quality level, production quantity of the platform channel reduce with the live streaming value in 
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the farmer’s or platform’s live streaming. However, the optimal platform’s profit always decreases with the live streaming 

value in the farmer’s live streaming, while it first increases and then decreases with the live streaming value in the platform’s 

live streaming. Lastly, we find that the impacts of the influencer value are different under different models. The optimal 

wholesale price decreases with the influencer value in the farmer’s live streaming but increases with it in the platform’s live 

streaming. The platform’s optimal profit first decreases and then increases with the influencer value.  

6.2.2. Comparisons of the three models 

Comparing the farmer’s live streaming with no live streaming, when the live streaming value is high, introducing the live 

streaming channel always benefits the farmer. However, when the live streaming value is low, introducing the live streaming 

channel damages (benefits) the farmer’s profit at the low (high) influencer value. Comparing the platform’s live streaming 

with no live streaming, when the live streaming value is moderate, introducing the live streaming channel always advantages 

the platform. However, when the live streaming value is low (high), introducing the live streaming channel damages the 

platform’s profit at the moderate (low) influencer value. Comparing the farmer’s live streaming with the platform’s live 

streaming, when the live streaming value is low, both the farmer and the platform are likely to initiate the live streaming 

channel at the low influencer value. However, as the influencer value rises, the farmer prefers the platform to introduce the 

live streaming channel, while the platform prefers the farmer to do so, in order to maximize profits. When the live streaming 

value is moderate (high), the farmer always prefers to introduce the live streaming channel itself, while the platform first 

prefers to introduce the live streaming channel itself (farmer’s live streaming), and then shift towards the farmer’s (own) live 

streaming with the increase of the influencer value. Considering the case with the enabled live streaming channel, we discover 

that for the low fixed promotion cost, introducing the enabled live streaming channel always benefits the farmer and platform. 

Nevertheless, for the high fixed promotion cost, introducing the enabled live streaming channel damages (benefits) the 

farmer’s and platform’s profits under the low (high) influencer value. Considering the case with different influencers, we 

observe that when the live streaming value is low, the farmer and the platform first prefer the platform’s live streaming and 

then prefer to the live streaming channel each other with the increase of influencer value. When the live streaming value is 

moderate, the conclusion differs from that drawn at the low live streaming value. When the live streaming value is high, the 

farmer and platform initially tend to introduce the live streaming channel each other, then both prefer the farmer’s live 

streaming, and finally tend to introduce the live streaming channel themselves with the increase of the influencer value. 

Considering the case with production cost, we find that the comparisons of the optimal profits and optimal strategies resemble 

those with main results, which indicate the robustness of our results. 

6.2.3. Managerial insights 

Based on the key research findings, we delve into their managerial insights as follows. Regarding whether to adopt the live 

streaming channel for the farmers, (a) facing the influencers like Yuhui Dong that not only promote products but also engage 

in other types of live streaming contents, such as real-time detailed descriptions about the products’ quality and safety features, 

the farmers should adopt the live streaming channel. Facing the influencers that only provide single hawking live streaming, 

the farmers should consider the influencer value of influencers. Our conclusion indicates that even if the live streaming content 

is not highly attractive, collaborating with a well-known influencer can still increase the farmers’ profits. Therefore, when 

facing the low live streaming value, the farmers should collaborate with prominent influencers, such as Jiaqi Li and Yonghao 

Luo, if they intend to introduce the live streaming channel to achieve more profits. Otherwise, the farmers should refrain from 

adopting the live streaming channel. Regarding whether to adopt the live streaming channel for the platforms, (b) facing some 
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specific themed live streaming or traditional selling-style live streaming, platforms either invite influencers with significant 

personal influence like Jiaqi Li and Guangdong couple, or opt for influencers with less personal influence like Vivi sister. 

Facing influencers who update live streaming contents appropriately based on consumer needs, the platforms should always 

introduce the live streaming channel. When live streaming contents are diverse, such as sharing life anecdotes, knowledge, 

and engaging in entertainment interactions, the platforms should consider the influencers’ own influencer value. They should 

only implement the live streaming channel when influencers have substantial influencer value like Jiaqi Li and Yuhui Dong. 

Regarding who is better to introduce the live streaming channel from the perspective of farmers and platforms themselves, (c) 

as the live streaming value increases like the content diversity in practice, farmers should initiate the live streaming channel 

when influencers have relatively low influencer value, such as Vivi sister. Simultaneously, platforms should support farmers 

in integrating live streaming to achieve a win-win outcome. However, for the influencers with high influencer value, like 

Yuhui Dong, both farmers and platforms should initiate the live streaming channel to maximize profits. Regarding whether to 

adopt the enabled live streaming channel for the farmers and platforms, (d) in practice, different live streaming platforms 

charge different promotion costs. Facing the low promotion cost, the farmers and platforms should always introduce the 

enabled live streaming channel. Facing the high promotion cost, the farmers and platforms should actively seek cooperation 

with local officials who have a high influencer value, such as county magistrates and mayors, when introducing the enabled 

live streaming channel. These officials usually have high credibility and influence, which can attract more consumers to watch 

and thus increase profits. 

6.3. Limitations and future research 

Our research is generalizable, as we capture the live streaming value, influencer value, quality improvement, and blockchain 

power. These features are also present in other supply chains, such as the fresh food supply chain, and impact demand 

functions. The breadth of these parameters establishes models that can similarly explore the live streaming introduction 

strategies into other supply chains, providing valuable reference for these supply chain stakeholders.  

This study still has some limitations. First, we consider the platforms’ reselling mode where the farmers wholesale the 

products to the platforms. However, the agency mode is also one of the typical operating mode of platforms (Hao and Yang, 

2023; Xu et al., 2023a). The farmers sell directly to consumers but pay commissions to the platforms. Future research can 

focus on the agency mode to explore the impact of different platform modes on the live streaming introduction strategies. 

Second, we have only portrayed the positive impact of blockchain adoption on market size. However, some studies indicate 

that there are barriers to blockchain adoption, such as lack of support from influential stakeholders and lack of government 

regulations (Balci and Surucu-Balci, 2021). In our study, the increased costs of blockchain reduce the farmer’s profit without 

live streaming, which makes it less likely to accept the platform’s blockchain support. Therefore, future research can develop 

models to investigate the farmers’ willingness to adopt blockchain and the impact of blockchain adoption in agricultural supply 

chains from this critical perspective. Lastly, we have only characterized two classic live streaming features, namely live 

streaming value and influencer value. Other live streaming features, such as live streaming promotion strategy (Ji et al., 2023), 

virtual live streaming (Niu et al., 2023), and influencer’s promotional effort (Zhang et al., 2023), may also impact the live 

streaming introduction strategies. Future research can focus on these features to derive more insightful results. 
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Appendix A 
For the sake of convenience in the discussion, we let 
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Proof of Theorem 2 and Theorem 3 

Using the same procedure as in the proof of Theorem 1, we derive the outcomes presented in Theorem 2 and Theorem 3. (Q.E.D.) 
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greater than zero. Then we analyze the coefficient of the highest-order term of    in the numerator. We can obtain that 
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Under the condition that the optimal decisions are greater than zero, we find that 
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Under the condition that the optimal decisions are greater than zero, we find 1 2.P P

PL PL   
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Then we can obtain that when 
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Then we can obtain that when 
2 ,P
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PL   (Q.E.D.) 

Proof of Corollary 2 

Following a similar procedure for proving Theorem 1, we get the results given in Corollary 2(a). Besides, following the similar 

procedures for proving Corollary 1(b)-1(d), we get the results given in Corollary 2(b)-2(d) respectively. Moreover, we know that 
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Then we can obtain that if 6 ,P

PL   ,PL NL    otherwise .PL NL    (Q.E.D.) 

Proof of Corollary 3 

Following a similar procedure for proving Corollary 2(e), we get the results given in Corollary 3(a), and Corollary 3(d)-3(f). Besides, 

following a similar procedure for proving Theorem 4, we get the results given in Corollary 3(b) and Corollary 3(c). (Q.E.D.) 

Proof of Theorem 6 

(a) With the fixed promotion cost, we know that 
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  Hence, when 

(1 ) [(1 ) (2 ) 2 ] (8 ),aF r r c     + + + −   then F F
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FL E NL E  
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FL E −   To sum up, we 

can get the results given in Theorem 6(a).  

(b) Following a similar procedure for proving Theorem 6(a), we get the results given in Theorem 6(b). (Q.E.D.) 
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C1. The optimal decisions and profits in Model FL and Model PL 
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Table 3. The optimal decisions and profits of the farmer and platform under the three models. 
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C3. The equilibrium decisions of the extension with different influencers 

The optimal decisions in Model NL-D and Model FL-D are the same as those of Model NL and Model FL, respectively. 
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C4. The equilibrium decisions of the extension with production cost 
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