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Abstract: Among various strategies of Omni channel retail, BOPS (buy online and 

pick up in store) strategy has been widely used. Under the BOPS strategy, in addition 

to the consumption channels of independent offline stores and online platforms, fresh 

retailers also have the BOPS channel of online payment + offline self delivery. At the 

same time, as a special agricultural product, consumers not only consider the product 

price, but also pay more attention to the freshness of the product. Therefore, 

considering the fresh-keeping efforts, what changes will the introduction of BOPS 

strategy bring to the decision-making of fresh supply chain members, how the retailers 

and suppliers of fresh agricultural products make the optimal decision to achieve the 

optimal profit under BOPS strategy, how to coordinate the fresh-keeping cost sharing, 

and how each member of the supply chain should make corresponding decisions are 

the main problems studied in this paper. 

 

Keywords: BOPS strategy; fresh-keeping efforts; fresh-keeping cost sharing; fresh 

agricultural products supply chain. 

 

1. Introduction 

Through online sales channels, retailers can not only carry out online drainage and 

reduce the cost of expanding customers, but also carry out big data to establish 

accurate user portraits for target customers to meet the diversified needs of customers. 

For the above reasons, major retailers began to pay attention to BOPS strategy, a new 

sales method. Among them, there are some fresh agricultural products retailers in the 

industry. In China, for example, "HEMA fresh" provides an online platform for users to 

place orders and provide users with the service of self picking up goods from stores. 

"7fresh" issues platform coupons to online users. They rely on core technologies such 

as big data and artificial intelligence to improve consumer experience and open up 

online and offline layout [1]. According to the data of best, the number of retailers 
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introduced into the clothing industry in the United States reached earlier than that in 

the United States in 2013. By 2017, about 40% of its online orders were completed 

through BOPS channels; In addition, in the retail range of fresh agricultural products, 

according to the report released by American research agency retail systems research, 

large American fresh product retailers including Wal Mart and Sam's club have also 

set up BOPS channels [2]. It can be seen that BOPS strategy not only has important 

practical significance in the retail industry, but also has begun to become a widely 

used channel integration strategy. 

On the other hand, with the continuous improvement of living standards, consumers 

pay more attention to the freshness of fresh agricultural products while considering 

the price of fresh agricultural products. Maintaining the freshness of fresh agricultural 

products through fresh-keeping efforts will not only directly affect the market demand, 

but also affect the input cost of each member of the supply chain. Therefore, focusing 

on the characteristics of fresh agricultural products and their short shelf life and 

perishability, the supplier's fresh-keeping efforts can make the fresh products have 

higher quality when they reach the retailer [3]. Fresh agricultural products supply chain 

members strive to build cold chain logistics, upgrade fresh-keeping technology, and 

try to reduce the natural loss of fresh agricultural products, so as to put fresh-keeping 

efforts into a series of measures, so as to reduce the loss of fresh agricultural products 

in transportation, storage and other pre-sales links put into the end consumer market. 

However, in the cooperation, the zero supplier and the supplier may rely on each 

other's efforts and attempt to free ride, which leads to the deviation of the optimal 

decision and affects the overall performance of the supply chain[4]. Therefore, how to 

solve and who will solve the fresh-keeping work of fresh agricultural products before 

entering the market has become a key problem faced by members of the fresh 

agricultural products supply chain. 

 

2. Analysis on the coordination of fresh-keeping cost allocation  

2.1 Supply chain coordination model of fresh agricultural products under BOPS 

strategy 

2.1.1 Problem description 

The section headings are in boldface capital and lowercase letters. Second level 

headings are typed as part of the succeeding paragraph (like the subsection heading 

of this paragraph). All manuscripts must be in English, also the table and figure texts, 

otherwise we cannot publish your paper. Please keep a second copy of your 

manuscript in your office.  

Before the introduction of BOPS strategy, retailers of fresh agricultural products 

provided consumers with ways and means of purchase in offline retail stores, and 
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provided door-to-door delivery services for consumers who placed orders online. With 

the close integration of online and offline, more and more fresh retailers not only open 

online service platform, but also further introduce BOPS mode to implement omni-

channel integration to meet the diversified needs of consumers' shopping methods. 

Under the BOPS strategy, in order to attract online consumers into store traffic, online 

ordering consumers can choose the door-to-door delivery service provided by retailers 

or pick up the goods from stores. 

Based on this, on the basis of the convenience differences between channels under 

the BOPS strategy, this chapter introduces fresh agricultural products with high 

timeliness requirements, considers the fresh-keeping efforts of supply chain members, 

which has an impact on the demand function, generates cross sales among channels 

under the BOPS strategy, comprehensively considers the demand differences between 

channels, and constructs the demand function of fresh agricultural products without 

BOPS strategy and BOPS strategy, For the case before BOPS strategy, the optimal 

decision is obtained by using Steinberg game theory. This paper compares and 

analyzes the game models of fresh agricultural products supply chain without BOPS 

strategy and with the introduction of BOPS strategy, and obtains the optimal pricing 

and optimal fresh-keeping effort level under the centralized and decentralized modes 

of supply chain members under the two strategies through dynamic game theory, so 

as to provide suggestions for the decision-making of fresh agricultural products supply 

chain under BOPS strategy. 

2.1.2 model building 

The upstream and downstream structure of the supply chain is shown in the figure, 

and the relevant assumptions of the model are as follows: 

(1) As fresh agricultural products are the specific research object, we should first 

consider that fresh agricultural products have the characteristics of perishable and 

perishable products, and their freshness is an important indicator for consumers to 

make purchase decisions. Therefore, fresh agricultural products supply chain members 

need to invest in fresh-keeping efforts to maintain the freshness of fresh products and 

ensure the stability of consumers' purchase demand. Among them, the freshness of 

fresh products 𝜃 It is related to the fresh-keeping effort level 𝑒, and the fresh-keeping 

effort level is directly proportional to the freshness. The higher the fresh-keeping effort 

level is, the higher the freshness is. Referring to Cai's research, this paper sets the 

freshness function as: 𝜃(𝑒) = 𝜃0𝑒 

(2) When consumers buy products through offline channels, they must first pay for 

the inconvenience of offline shopping such as travel, commuting and looking for target 

products ℎ1. Then pay the product price offline 𝑝. Similarly, when consumers buy 

products through online channels, compared with the convenience of avoiding 
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commuting offline, finding shelves and paying online orders without leaving home, 

they have certain convenience ℎ2， 𝛽 Indicates the influence coefficient of convenience 

on demand. Before opening BOPS service, retailers must provide logistics distribution 

services for online order users, and the unit logistics distribution cost is 𝑑. 

(3) Considering the channel selection behavior of consumers when purchasing fresh 

agricultural products, without losing generality, the total market scale of retailers' 

products is quantified as 1 and expressed by (1 − 𝑎). 𝛼 Is the proportion of online 

demand in the market scale, and the proportion of offline demand in the market scale 

is:。 Referring to the setting of Liu Yongmei and others, the demand function in the 

market is divided into three types according to the channels of consumer fees [5]: 

Consumers who place orders online and need distribution services. The demand of 

this channel is  

𝑄𝑜 = 𝛼𝑎𝑚 − bp + 𝛿𝜃(𝑒) + 𝛽ℎ1                        （3.1） 

Consumers who buy and pick up offline. The demand of this channel is  

𝑄𝑠 = (1 − α)𝑎 − 𝑏𝑝 + 𝛿𝜃(𝑒) − 𝛽ℎ2                                  (3.2) 

BOPS channel consumers who place orders online and pick up offline. The demand of 

this channel is 

 

 𝑄𝑏 = α(1 − 𝑚)𝑎 − 𝑏𝑝 + 𝛿𝜃(𝑒) + 𝛽(ℎ1 − ℎ2)                         (3.3) 

 

2.2 Supply chain coordination model of fresh agricultural products under BOPS 

strategy.  

The analysis of the fresh-keeping cost sharing mechanism is of great significance to 

the model established in this paper. Without sharing, suppliers need to bear most of 

the fresh-keeping costs. Therefore, in order to encourage suppliers to actively 

implement fresh-keeping efforts, the role of cost sharing contract can not be ignored. 

In order to encourage suppliers to actively implement fresh-keeping efforts, the 

decision-making order of suppliers and retailers in the decentralized decision-making 

model under the cost sharing contract is as follows: 

𝑄𝑜𝑠𝑏 = {

α𝑎𝑚 − 𝑏𝑝 + 𝛿𝜃(𝑒) + 𝛽ℎ1

(1 − α)𝑎 − 𝑏𝑝 + 𝛿𝜃(𝑒) − βℎ2

α(1 − 𝑚)𝑎 − 𝑏𝑝 + 𝛿𝜃(𝑒) + β(ℎ1 − ℎ2)

                         (1) 

 

3. Analysis on the coordination of fresh-keeping cost allocation 

The profit of retailer: 

𝜋𝑟 = (𝑝 − 𝑤 − 𝑑)𝑄𝑜 + (𝑝 − 𝑤)(𝑄𝑠 + 𝑄𝑏) −
1

2
𝜆𝑒2𝜑 

The profit of retailer is: 
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𝜋𝑠 = (𝑤 − 𝑐)(𝑄𝑜 + 𝑄𝑠 + 𝑄𝑏) −
1

2
𝜆𝑒2(1 − 𝜑) 

The total profit of the supply chain is: 

𝜋 = 𝜋𝑟 + 𝜋𝑠 

The best wholesale price and available effort are: 

 

𝑒∗ =
𝛿𝜃0[(𝑎 − 4𝑏𝑐 − 𝑏𝑑 + 2𝛽(ℎ1 − ℎ2))]

−3𝛿2𝜃0
2 + 𝑏𝜆𝜑

 

𝑤∗ =
−9𝛿2𝜃0

2 + 𝜆𝜑(𝑎 − 𝑏𝑑 + 2𝛽(ℎ1 − ℎ2))

−9𝛿2𝜃0
2 + 3𝑏𝜆

 

 

𝜋∗ =
−𝜆𝜑𝛿2𝜃0

2[𝑎 + 𝑏(𝜂 − 3𝑐 + 𝑑) + 2𝛽(ℎ1 − ℎ2)2]

2(𝑏𝜆(1 − 𝜑) − 3𝛿2𝜃0
2)2

 

 

4. Summary 

Cost allocation proportion 𝜑 And consumers' sensitivity coefficient to fresh food 𝛿 

Positive correlation, negative correlation with market scale 𝑎, and fresh-keeping cost 

coefficient 𝜆 It is positively correlated with the influence coefficient of channel level on 

demand under BOPS strategy 𝛽 Negative correlation. 

𝜕𝜑∗

𝜕𝛿
=

4𝛿𝜃0
2

2𝛽(ℎ1 − ℎ2)2 + 𝑎(3𝑐 + 𝑑)
> 0 

𝜕𝜑∗

𝜕a
= −

4𝛿𝜃0
2(3𝑐 + 𝑑)

2𝛽(ℎ1 − ℎ2)2 + 𝑎(3𝑐 + 𝑑)
< 0 

𝜕𝜑∗

𝜕𝜆
=

2𝛿2𝜃0
2

2𝛽(ℎ1 − ℎ2)2 + 𝑎(3𝑐 + 𝑑)
> 0 

𝜕𝜑∗

𝜕𝛽
= −

4𝛿2𝜃0
2(ℎ1 − ℎ2)2

2𝛽(ℎ1 − ℎ2)2 + 𝑎(3𝑐 + 𝑑)
< 0 

It can be seen from conclusion that under the condition of large market scale and high 

sensitivity coefficient of consumers to channel convenience under BOPS strategy, fresh 

agricultural retailers bear relatively low optimal allocation proportion. However, when 

consumers are more sensitive to fresh agricultural products or the fresh-keeping cost 

coefficient is high, retailers need to bear a relatively high proportion of the fresh-

keeping cost. For retailers under the BOPS strategy, they should strive to improve the 

product market scale, improve their influence in the industry and steadily expand their 

market share. 
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Fig. 1 impact of fresh-keeping effort level and sharing coefficient on supplier profit 

 

 

Fig. 2 Influence of fresh-keeping effort level and sharing coefficient on retailers' 

profits 

 

From the above, it can be seen that after the fresh agricultural products supply chain 

under the BOPS strategy introduces the fresh-keeping cost coordination contract, the 

fresh-keeping effort level will rise, the fresh-keeping effort level will increase with the 

increase of the sharing coefficient, and the retail price will decrease with the increase 

of the sharing coefficient. From the perspective of profit analysis, the fresh-keeping 

cost sharing contract will improve the profits of supply chain members in a certain 

stage. From the perspective of suppliers, when the allocation proportion is within the 

optimal range, the supplier's profit increases with the increase of the retailer's 

participation in the allocation proportion. From the perspective of retailers, when the 

allocation proportion is within the optimal range, the retailer's profit decreases with 

the increase of its participation in the allocation proportion. 
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