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Abstract: This paper analyzes the behavior of tendency of farmers and e-commerce 
platform in e-commerce transactions, and established a model based on game theory. 
By analyzing the strategy matrix platform for e-commerce platform and farmers, we 
obtained the equilibrium solution of the model, and analyzed the equilibrium. Finally 
we draw the relevant conclusions: the trade in e-commerce platform will cut down the 
trade cost of farmers; e-commerce platforms should try to implement free services 
policy for farmers’ trade in the platform, and attract more farmers to join the trade in 
the platform if they want to create more development opportunities. 
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1. Introduction 
 
In recent years, e-commerce market of agricultural products develops rapidly in China, 
the scale of e-commerce transactions on agricultural products increased year by year. 
E-commerce involves many aspects, such as agricultural production, marketing, 
logistics, agriculture-related information services, which stimulates effect on the 
agricultural industry and related services significantly. Agricultural e-commerce has 
become an important channel to promote local economic development of agriculture, 
but also to support farmers an important way to increase income. 

The current agricultural e-commerce models in China are B2B (Business to Business), 
B2C (Business to Customer), C2C (Customer to Customer), O2O (Online To Offline) 
modes. B2B e-commerce model of agricultural products are mainly used in agricultural 
commodities trading, wholesale trading; B2C, C2C, O2O e-business models and other 
agricultural products are mainly used in agricultural products retail, experiential 
agriculture and other consumer services [1].  
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E-commerce platform to publish information on supply and demand of farmers, 
farmers and consumers exchange the quantity, quality, location, price, market demand 
and other information through the platform. The e-commerce platform provides 
electronic trading environment payment security service for both sides, and the two 
sides can negotiate transactions and commission logistics operation, which will save 
lots of transaction cost for the farmers. 

E-commerce platform can help farmers perfectly understand market demand and 
market changes, reduce difficulty and cost of farmers accessing to market information, 
improve the reliability of information, reduce farmers’ loss brought by misjudgment on 
market. Consumers can achieve optimal benefits by comparing the quality of 
production from many product sellers through the platform [2]. 

In the early agricultural development of e-commerce, in order to attract farmers to 
join transaction in platform, the majority of e-commerce platform release information, 
services free of charge for farmers. With the rapid development of e-commerce 
transaction volume of agricultural products, e-commerce platform maintenance and 
operating costs continue to increase, and improving information service fee is a way to 
increase the income of agricultural e-commerce platform. For farmers who participate 
in agricultural trade in platform, the information service charge will increase their 
transaction costs, making attractive of e-commerce declined. 

Therefore, it is a worth considering problem to the e-commerce platforms in whether 
the information services should be charged. This paper will analyze the problem from 
Game Theory [3] perspective. 
 
2. Behavioral tendencies of agricultural e-commerce transactions Subject 

 
2.1 Farmers behavioral tendencies in agricultural e-commerce 

 
2.1.1 The assumptions 

 
Assumption 1: Farmers’ expenditure section includes information services consumption 
in e-commerce platform and other investment of agricultural products. 

Assumption 2: In the farmers expenditure given the premise, the proceeds of other 
agricultural products investment is decided by the proportion of other agricultural 
products investment in the Farmers’ total expenditure. The larger the ratio, the greater 
the investment proceed. Investment of farmers has diminishing marginal returns 
characteristics. 

Assumption 3: The return on investment of other agricultural products investment is 
greater than the return on investment of information service consumption. 
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2.1.2 Behavioral tendencies of farmers 

 
According to the above assumptions, in the case of farmers established the scale of 
expenditure, provided farmers invested in information services consumption total 
expenditure ratio is P. 
 

 
 

Fig. 1 the selection of ratio of information services consumption 
 

As shown in Figure 1, the horizontal axis below represents the ratio of information 
service consumption. The horizontal axis upper represents the ratio of the other 
agriculture production investment. Let farmer information service consumption yield 
curve is S1, farmers’ other investment of agricultural products yield curve is S2.  

When farmers’ information service consumption marginal revenue equals to the 
other agriculture production investment marginal revenue, the proportion of 
information service consumption to total expenditure achieve the best. And at the 
same time, the farmers get the maximized revenue. 

When the slope of the curve at point A on the curve S1 is equal to the slope of the 
curve at point B on the curve S2, A point value corresponding to the horizontal axis is P. 
As for the farmers, P is the best ratio of information service consumption. 
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2.2 E-commerce platform behavioral tendencies analysis 
 

2.2.1 The assumption 
 
Assumption 4: Conduct e-commerce platform is rational, its behave goal is to optimize 
and maximize the economic benefits from the trade service. 

Assumption 5: The service operating costs of E-commerce platform increases with 
the increase of users number, the increase in operating costs faster than the growth 
rate of operating income, the income rate of e-commerce platform marginal decline 
with the increase of user scale. 

Assumption 6: Users expansion affect e-commerce platform for earnings growth 
greater than the level of service to improve the impact of earnings growth. 

Assumption 7: Service quality of e-commerce platform is positively correlated with 
the user scale, to improve the service quality will result in user scale growth, reduce the 
service quality will lead to the user scale downsizing. 

Assumption 8: Supposed e-commerce platform operating income Established, 
operating income is divided into two parts, one part is used for operational expense, 
and the other part is used as operating earnings. 
 

2.2.2 Behavioral tendencies of e-commerce platform 
 

 
 

Fig. 2 Behavior Strategy of E-commerce Platform 
 

As shown in fig.2, there are two indifferent curves of two different e-commerce 
platforms. The horizontal axis in fig.2 represents income. The vertical axis represents 
the level of service.  
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In case curve K2, Points on K2 indicate the effectiveness of different combinations of 
the same level of service and income. The utility of points A and B on curve K2 is the 
same for the e-commerce platform. The service quality in point A is higher than point 
B, but the income in point A is lower than point B.  

As for the e-commerce platforms, under the given operating conditions, service 
quality and income level are mutually exclusive. To improve service quality will put too 
much of its income squeeze, and lead to lower income. E-commerce platform 
maximizes income under the premise to meet the farmers demand for services. 

If the service of e-commerce platform could not meet the farmers’ need, the farmers 
will leave and trade their agriculture product in other e-commerce platforms. The 
income of e-commerce platform will not be achieved, and e-commerce platform might 
go bankrupt. If the service of e-commerce platform could meet the farmers’ need, the 
platform might bear a higher operating cost, and that will cut down the income of 
platform. Therefore, there is a game between the operation of farmers and 
e-commerce platform. 
 

3. Game behavior analysis between famers and e-commerce platform in 
agricultural e-commerce transactions 

 
3.1 Theory Model 

 
The e-commerce platforms provide trading network platform for farmers to sell 
agricultural products, and maximize their own benefits on the basis of providing 
services. Farmers maximize their own benefits in choosing e-commerce platforms to 
trade agricultural products, and gaining more market and price information than in the 
free market. 

As for the e-commerce platform, the use number of e-commerce determines its 
market position and earnings scale, and the service quality determines the attractive to 
the farmers. In order to gain more income and attract more farmers to join in, the 
e-commerce platform has two strategies in service fee charging, that is free or 
fee-based services. 

As for the farmers, facing the service provided by the e-commerce platform, they 
have two strategies, to join in the platform or quit from the platform. 

Because farmers do not know the behavioral strategy of e-commerce platform when 
they make business decisions, the game between two sides belongs to the static game. 
Let ec represents e-commerce platform, fa represents farmers. T is the operating 
income of e-commerce platform. R is trading income for farmers in the platform. Ce is 
the operating cost of e-commerce platform. Cf is the cost of joining the trade for 
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farmers on platform. Pef is the farmers’ income increased proportion in platform. Paf is 
the contribution rate in operating income earnings of platform after the famers join the 
platform. Table 1 shows the strategy matrix between farmers and e-commerce 
Platform 
 

Table 1 Strategy Matrix between Farmers and E-commerce Platform 
 

E-commerce Platform 
Farmers 

Join Not Join 

Free 
service 

e afT C R P    eT C  

R  efR R P   

Charge 
( )f afT R C P    T  

fR C  efR R P   
 

3.2 Model equilibrium solution 
 
We assumes that ( ) 0f af eR C P C    , ef fR P C  , when the platform charge service 

fee to farmer, the income of e-commerce platform is less than the income when the 
farmers do not trade their agriculture products in the platform. The income of farmers 
trading in the platform is greater than not trading in the platform. 

Under the premise, given e-commerce platform provide the policy of free services, 
the farmers optimal strategy is trading in the platform. Given e-commerce platform 
take the policy of fee-based services, the farmers optimal strategy is not trading in the 
platform. 

Under the above assumption that there is no pure strategy Nash equilibrium, 
Supposed the trading probability in platform of farmers is Pfa, the income of 
e-commerce platform is Uecy when providing free service and Uecn when providing 
fee-based services. The formulas are below: 

 
( ) (1 ) ( )ecy fa e fa fa eU P T C R P P T C                                    (1) 

 
( ( ) ) (1 )ecn fa f fa faU P T R C P P T                                     (2) 

 
When Uecy = Uecn , we get equilibrium value of Pfa 
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* e
fa af

f

C
P P

C
                                                  (3) 

 
This moment, e-commerce platform can randomly choose whether charging the 

trade service. 
Supposed the probability of charging trade service in platform is Pec, the income of 

farmer is Ufay when trading in the platform and Ufan when not trading in the platform. 
The formulas are below: 

 
(1 ) (1 )fay ec ec efU P R P R P                                         (4) 

 
( ) (1 ) (1 )fan ec f ec efU P R C P R P                                     (5) 

 
When Ufay = Ufan , we get equilibrium value of Pec 

 

* (1 )

(1 )
ef ef

ec
ef ef

R P P
P

C R P

  


  
                                        (6) 

 
This moment, the farmers can randomly choose whether join trade in platform. 

 
3.3 Equilibrium result analysis 

 

In summary, we can get the execution policy programs of the probability interval 
e-commerce platform and farmers. 

When 
(1 )

,1
(1 )
ef ef

ec
ef ef

R P P
P

C R P

   
      

, the optimal strategy of farmers is to trade in 

platform. 

When 
(1 )

0,
(1 )
ef ef

ec
ef ef

R P P
P

C R P

   
     

, the optimal strategy of farmers is not to trade in 

platform. 

When ,1e
fa af

f

C
P P

C

 
    

, the optimal strategy of e-commerce platform is charging the 

trade service. 

When 0, e
fa af

f

C
P P

C

 
    

 , the optimal strategy of e-commerce platform is providing 

free trade service. 
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When the e-commerce platform chooses to provide free services with probability *
ecP  

to agricultural trade within the platform, and the farmers choose to join the trade with 

the probability *
faP  in the platform, the e-commerce platform and farmers have 

achieved a mixed strategy Nash equilibrium. 

The game equilibrium value *
ecP  of e-commerce platform is positively correlated with 

the value Pef, which represents the increased proportion of income after the farmers 

join the trading in e-commerce platform. The game equilibrium value *
eaP  of farmers is 

positively correlated with the value Ce , which represents the operating cost of 
e-commerce platform, and Paf ,which represents the contribution rate in operating 
income earnings of platform after the famers join the platform. The game equilibrium 

value *
eaP  of farmers is negatively correlated with the value Cf, which represents the 

cost of joining the trade for farmers on platform. 
 

4. Conclusion 
 

According to the analysis of static game above, we can conclude that: 
Firstly, e-commerce platform should try to implement free services policy for farmers’ 

trade in the platform, and the policy will promote the increase of farmers’ income. 
Secondly, e-commerce platform should try to attract more farmers to join the trade 

in the platform, the more farmers trade in platform, the more income will e-commerce 
platform earn. 

Thirdly, the trade in e-commerce platform will cut down the trade cost of farmers. 
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