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Abstract 

The two-sided market theory and fairness concern theory are applied to the research of 
service commission strategy of takeout platform. First of all, the two-stage dynamic 
pricing model is established and the static pricing model, platform service pricing 
equilibrium solution is obtained by numerical calculation and platform margins, 
secondly, according to graphic simulation by the numerical computing results for two 
kinds of pricing mode platform services pricing and platform margins change with a fair 
degree of concern about bilateral users; Finally, the two pricing methods are compared 
and the corresponding pricing strategy is obtained. The results show that dynamic 
pricing is always better than static pricing, no matter how the fair concern of bilateral 
users changes. The platform needs to provide better basic utility to the bilateral users 
than the competing platforms. In order to maximize profits, the platform needs to take 
into account the fairness concern of the employer, and set the lowest service commission 
pricing for the employer and the highest service commission pricing for the recipient. 
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1. Introduction 

With the rapid development of national economy, the consumption concept of modern people 
has changed a lot. More and more people are willing to spend money on "convenience". This 
has also spawned many products of the lazy economy, among which takeout delivery service is 
one of the most representative emerging industries. As an intermediary, the takeout platform 
connects the registered stores and the crowdsourced deliverers respectively, provides them 
with corresponding services, and charges them a certain amount of service commission 
respectively. The commission paid by the merchants and the deliverers jointly forms the main 
profit source of the platform, and its operation rules are shown in Figure 1. Take-out platform 
as a typical bilateral market, has obvious bilateral market characteristic, this article will 
according to the characteristics of the delivery platform, considering the bilateral users is not 
completely rational economic man's characteristic, the introduction of fair concerns, build 
delivery platform crowdsourcing the rider and move into businesses are single ownership of 
two-stage dynamic pricing model of foreign selling platform for bilateral user service pricing 
strategy for research. 

2. Literature Review 

In this paper, the two-sided market theory and the fairness concern theory are combined and 
applied to the service pricing of takeout platforms. The literature review is mainly divided into 
two parts. (1) Research on platform pricing based on two-sided market theory. Demange & 
Sotomayor [1] first proposed the concept of two-sided market theory, which first attracted wide 
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attention in the academic circle. 2004 Rochet & Tirole [2] from price structure is not neutral, 
emphasizing on the price elasticity of demand on both sides for the effects of the pricing, the 
first gives the definition of bilateral market, bilateral market (two - sided markets) refers to the 
bilateral users by purchasing a product or service platform for access to the platform, and on 
the platform between users of a bilateral deal or interactive platform to make a profit. In terms 
of market structure, Ji Hanlin and Guan Xizhan (2007) [3] used the hotelling model to construct 
a duopoly competition model in which a single product is differentiated. The research found 
that platforms providing high-quality services tend to continue to improve quality, while 
platforms providing low-quality services are willing to continue to maintain low quality in 
order to obtain greater profits. In terms of influencing factors of bilateral platform pricing, 
Cheng Guisus [4] studied the problem of bilateral market pricing strategy under the combined 
action of intra-group network effect and inter-group network effect, and highlighted the 
analysis of the influence of intra-group network effect on the pricing strategy of bilateral 
platform enterprises. In terms of pricing methods, Zhang Kai and Yue Kaibin [5] introduced user 
costs into a completely monopolistic bilateral market and adopted a two-period dynamic game 
model. They found that as the cost of acquiring new buyers increases, the platform's willingness 
to maintain old users increases. (2) Pricing research that considers user behavior (equity 
concerns). On the basis of social psychology and experimental psychology, scholars Kahneman 
and Tversky (1979) [6] proved through a large number of experiments that people's actual 
decisions were contrary to the logic of "rational economic man" considered by classical 
economics. Arrow, Samuelson, and Sen all argue that people in real life are bounded rational, 
not fully rational economic people, who tend to care about the interests of others as well as 
their own. Decision makers will make decisions based on their own benefits to affect the 
balance of income distribution. This shows that fairness preference can affect people's decision-
making [7-9]. King forward [10] in new retail mode considering fairness concerns behavior of 
manufacturers and the retailers' pricing strategy under the influence of the enterprise self-built 
logistics services, the study found that the market potential is small, manufacturers wholesale 
price higher without fairness concern situation, the market potential is large, manufacturers 
have fair concerned behavior situation of the wholesale price is higher. Zhao wan plants, chun-
ming ye [11] incorporating fairness concerns preference and overconfidence bias into the strong 
to the weak retailer, the retailer's utility function, the analysis of the two retailers in a 
completely rational and not completely rational situation the impact of the change of their own 
decision-making to the supply chain, the research results show that overconfidence bias and 
fairness concerns behavior will have a negative impact on themselves and each other earnings. 

By reviewing the literature on pricing of bilateral platforms and pricing strategies under the 
introduction of equity concerns, it can be found that pricing of bilateral platforms is mainly 
based on the influence of user ownership structure, inter-group network externalities and 
intra-group network externalities between bilateral users on pricing, and most decision-
makers and participants are regarded as completely rational people. Pricing studies focusing 
on fairness also focus on supply chain, and most of them are two competitive unilateral markets 
or a single monopolistic bilateral market. Based on the foregoing, unlike previous literature 
research, this paper combining theory and theory of bilateral market fairness concerns, jointly 
applied to foreign selling platform pricing strategy study, with the introduction of fair 
concerned variables, respectively by Hotelling model to build static pricing model and two-
stage dynamic pricing model, based on the model building, this paper foreign selling platform 
pricing strategy research mainly from the following three aspects. First respectively solve the 
two kinds of pricing mode platform for profits, and the platform obtained the profit 
maximization as the goal of bilateral users to establish the optimal service pricing, secondly to 
pick up package party fairness concerns, fairness concerns as the independent variable of the 
party awarding the contract, respectively under the static pricing platform for the bilateral user 
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service pricing, profits, and two stages of dynamic pricing bilateral user service pricing, image 
simulation platform for profit, and explore the profits of platform according to the results of the 
simulation and the optimal service pricing change with bilateral user fairness concern degree 
of combination of relevant laws, to eventually become the platform pricing strategy. Finally, the 
final pricing strategy is formed by comparing the advantages and disadvantages of static pricing 
and two-stage dynamic pricing. 

 

 
Fig. 1 The operation rule of takeout platform 

 

3. Dynamic Pricing Model 

3.1. Solutions Procedure  

In this section, a two-stage dynamic game model is established. Hypothesis: 1) Both the 
receiving party (crowd-sourcing rider) and the issuing party (business owner) are irrational 
economic people, who pay attention to not only their own earnings, but also those of their peers 
and competitors, and the income gap with the peers will have an impact on their own effects. 2) 
There is inter-group network effect between the contractor (crowd-sourced rider) and the 
contractor (business owner), and there is intra-group network effect between the contractor. 
3) There are two platforms in the market, of which platform 1 can provide better basic utility 
for the receivers in the bilateral market. Taking the two major domestic takeout platforms, 
Meituan and Eleme, as an example, the customer volume MeituanBB1 is generally mature and 
stable, and it can provide high saturation of delivery for delivery riders. 4) Merchants and 
crowdsourced riders who join the platform are single members, that is, only one platform can 
be selected to join at the same time. 5) Both platforms set loyalty subsidies for bilateral users, 
that is, give certain subsidies to the old customers who are still in the platform in the second 
stage. Let 𝑉𝑟

𝑖  be the base utility that platform I provides to the receiver.𝛼 is the utility obtained 
by the contracting party s (merchant) and the receiving party r(delivery driver) for each 
additional contracting party s (merchant), γ is the utility obtained by the receiving party 
(delivery driver) for each additional crowd-sourced rider. 𝛿𝑟

𝑖  is the fairness concern of the 

contractor on platform i. 𝑃𝑙𝑚
𝑖/𝑗

, from top to bottom, represents the platform i was selected in the 
first stage, and the platform j was selected in the second stage, (i =1,2, j=1,2). Number of 

stages 𝑙 = 1,2; 𝑚 = 𝑟, 𝑠;𝑆2𝑚
𝑖/𝑖

 is the loyalty subsidy to the S-side users who choose platform i in 

the first stage and still choose platform i in the second stage. 

(1) The utility of the R-side users who chose platform i in stage 1, i=1,2; j=1,2 i≠j 

𝑢1𝑟
𝑖 = 𝑉𝑟

𝑖 + 𝛼𝑛1𝑠
𝑖 − 𝛿𝑟

𝑖 (𝑃1𝑟
𝑖 − 𝑃1𝑟

𝑗 ) − 𝑃1𝑟
𝑖 − 𝛾𝑛1𝑟

𝑖 − 𝑐𝑥1𝑟
𝑖

 The utility of the R-side users who still chose platform i in stage 2 

𝑢2𝑟
𝑖/𝑖

= 𝑉𝑟
𝑖 + 𝛼𝑛2𝑠

𝑖/𝑖
− 𝛾𝑛2𝑟

𝑖/𝑖
− 𝑐𝑥2𝑟

𝑖/𝑖
− (𝑃2𝑟

𝑖 − 𝑆2𝑟
𝑖/𝑖

) − 𝛿𝑟
𝑖 [(𝑃2𝑟

𝑖 − 𝑆2𝑟
𝑖/𝑖

) − 𝑃2𝑟
𝑗

] 
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The utility of the R-side users who chose platform j in stage 2 

𝑢2𝑟
𝑖/𝑗

= 𝑉𝑟
𝑗

+ 𝛼𝑛2𝑠
𝑖/𝑗

− 𝛿𝑟
𝑗(𝑃2𝑟

𝑗
− 𝑃2𝑟

𝑖 ) − 𝑃2𝑟
𝑗

− 𝛾𝑛2𝑟
𝑖/𝑗

− 𝑐(1 − 𝑥2𝑟
𝑖/𝑖

) 

The total utility of the deliver driver(R-side users)is composed of the basic utility of the 
platform, the inter-group network externalities utility minus the service commission paid to 
the platform by the deliver driver, the intra-group network externalities utility, the cost of 
platform differences, and the degree to which the deliver driver on platform 1 attach 
importance to the commission gap between themselves and their peers. 

Let 𝑢2𝑟
𝑖/𝑖

= 𝑢2𝑟
𝑖/𝑗

, 𝑥2𝑟
𝑖/𝑖

 is same as 𝑛2𝑟
𝑖/𝑖  [12], 𝑛2𝑟

𝑖/𝑖
+ 𝑛2𝑟

𝑖/𝑗
= 1, so 𝑛2𝑟

𝑖/𝑗
=1 − 𝑛2𝑟

𝑖/𝑗
. 

(2) The utility of the S-side users who chose platform i in stage 1, i =1,2;j=1,2 i ≠ j. 

𝑢1𝑠
𝑖 = 𝑉𝑠

𝑖 + 𝛽𝑛1𝑟
𝑖 − 𝛿𝑠

𝑖(𝑃1𝑠
𝑖 − 𝑃1𝑠

𝑗 ) − 𝑃1𝑠
𝑖 − 𝑐𝑦1𝑠

𝑖  

The utility of the S-side users who still chose platform i in stage 2 

𝑢2𝑠
𝑖/𝑖

= 𝑉𝑠
𝑖 + 𝛽𝑛2𝑟

𝑖/𝑖
− (𝑃2𝑠

𝑖 − 𝑆2𝑠
𝑖/𝑖) − 𝛿𝑠

𝑖[(𝑃2𝑠
𝑖 − 𝑆2𝑠

𝑖/𝑖) − 𝑃2𝑠
𝑗 ] − 𝑐𝑦2𝑠

𝑖/𝑖
 

The utility of the S-side users who chose platform j in stage 2 

𝑢2𝑠
𝑖/𝑗

= 𝑉𝑠
𝑗

+ 𝛽𝑛2𝑟
𝑖/𝑗

− 𝛿𝑠
𝑗(𝑃2𝑠

𝑗
− 𝑃2𝑠

𝑖 ) − 𝑃2𝑠
𝑗

− 𝑐(1 − 𝑦2𝑠
𝑖/𝑖

) 

Let 𝑢2𝑠
𝑖/𝑖

= 𝑢2𝑠
𝑖/𝑗

, 𝑦2𝑠
𝑖/𝑖

=  𝑛2𝑠
𝑖/𝑖

= 1 −  𝑛2𝑠
𝑖/𝑗

. 
The profit functions of platform 1 and platform 2 in the second stage are respectively expressed 
like 

𝜋2
1 = (𝑃2𝑟

1 − 𝑆2𝑟
1/1

)𝑛2𝑟
1/1

+ 𝑃2𝑟
1 𝑛2𝑟

2/1
+ (𝑃2𝑠

1 − 𝑆2𝑠
1/1

)𝑛2𝑠
1/1

+ 𝑃2𝑠
1 𝑛2𝑠

2/1
 

𝜋2
2 = 𝑃2𝑟

2 𝑛2𝑟
1/2

+ (𝑃2𝑟
2 − 𝑆2𝑟

2/2
)𝑛2𝑟

2/2
+ 𝑃2𝑠

2 𝑛2𝑠
1/2

+ (𝑃2𝑠
2 − 𝑆2𝑠

2/2
)𝑛2𝑠

2/2

 

The goal is to maximize the profit of the platform, 
𝜕𝜋2

1

𝜕𝑃2𝑟
1 = 0,

𝜕𝜋2
1

𝜕𝑃2𝑠
1 = 0,

𝜕𝜋2
2

𝜕𝑃2𝑟
2 = 0,

𝜕𝜋2
2

𝜕𝑃2𝑠
2 = 0 

And just to simplify the calculation,let 𝑃2𝑟
1 = 𝑃2𝑟

2 = 𝑃1,  𝑃2𝑠
1 = 𝑃2𝑠

2 = 𝑃2 

𝑃2𝑟
𝑖  and 𝑃2𝑠

𝑖  can be solved simultaneously. Because of the limitation of space, the expression and 
calculation process will be displayed in appendix. 

The expression of the profits of platform 1 in stage2  

𝜋2
1 = 𝑃2𝑟

1 𝑥2𝑟
2/1

+ (𝑃2𝑟
1 − 𝑆2𝑟

1/1
)𝑥2𝑟

1/1
 + 𝑃2𝑠

1 𝑦2𝑠
2/1

+ (𝑃2𝑠
1 − 𝑆2𝑠

1/1
)𝑦2𝑠

1/1
  

Let 

𝑢1𝑟
1 + 𝑢2𝑟

1/1
+ 𝑢2𝑟

1/2
= 𝑢1𝑟

2 + 𝑢2𝑟
2/1

+ 𝑢2𝑟
2/2

 

Therefore, the expression of 𝑥1𝑟
1  can be solved. 

Let 

𝑢1𝑠
1/

+ 𝑢2𝑠
1/1

+ 𝑢2𝑠
1/2

= 𝑢1𝑠
2/

+ 𝑢2𝑠
2/1

+ 𝑢2𝑠
2/2

 
Therefore, the expression of 𝑦1𝑠

1  can be solved. 

So the expression of 𝑛1𝑟
1 , 𝑛1𝑟

2 ,𝑛1𝑠
1 ,𝑛1𝑠

2  can be solved simultaneously. 

The gross profit of stage 1 and stage2 is 

𝜋𝑖 = 𝑃1𝑟
𝑖 𝑛1𝑟

𝑖 + 𝑃1𝑠
𝑖 𝑛1𝑠

𝑖 + 𝜋2
𝑖 , i=1,2 

For the sake of pursuing the maximum volume of platform 1′s profit, let 
𝜕𝜋1

𝜕𝑃1𝑟
1 = 0, 

𝜕𝜋1

𝜕𝑃1𝑠
1 = 0, find 

out the optimal pricing. Let 𝑃1𝑟
1 = 𝑃1𝑟

2 ,𝑃1𝑠
1 = 𝑃1𝑠

2 , 

𝑃1𝑟
1 ,𝑃1𝑟

2 ,  𝑃1𝑠
1 ,  𝑃1𝑠

2   can be solved simultaneously 

𝑃1𝑟
1 = 𝑃1𝑟

2 =
𝑐 + (𝑉𝑟

1 − 𝑉𝑟
2) + 𝛼(2𝑛1𝑠

1 − 1) − 𝛾(2𝑛1𝑟
1 − 1) + 𝑆2𝑟

1 (𝛿𝑟
1 + 1) − 𝑆2𝑟

2 (𝛿𝑟
2 + 1)

 (𝛿𝑟
1 + 𝛿𝑟

2 + 1)
 

𝑃1𝑠
1 = 𝑃1𝑠

2 =
𝑐 + (𝑉𝑠

1 − 𝑉𝑠
2) + 𝛽(2𝑛1𝑟

1 − 1) + 𝑆2𝑠
1 (𝛿𝑠

1 + 1) − 𝑆2𝑠
2 (𝛿𝑠

2 + 1)

(𝛿𝑠
1 + 𝛿𝑠

2 + 1)
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3.2. Simulation analysis of optimal pricing 

3.2.1. Platform 1’s service pricing analysis for bilateral users in stage 2 

Let 𝑉𝑟
1 − 𝑉𝑟

2 =  𝑉𝑠
1 − 𝑉𝑠

2 = 0.1, 𝛿𝑟
2=𝛿𝑠

2=0.5, S=0.1, 𝑐 = 𝛼 = 𝛽 = 𝛾 = 1, Figure 2 shows how the 
degree of fairness concern of the contractor and the employer(𝛿𝑟

1, 𝛿𝑠
1) on the same platform 

affects the service pricing of the contractor 𝑃2𝑟
1  and the service pricing of the employer 𝑃2𝑠

1 .  

 

 
Fig. 2 𝑃2𝑟

1 (δr
1, δs

1) and 𝑃2𝑠
1 (δs

1, δr
1) 

 

Analysis of the optimal pricing of the contractor: 1) When 𝛿𝑟
1=0, and 𝛿𝑠

1=1,the pricing which was 
set for the contractor reached the maximum in the stage 2. 2) When 𝛿𝑠

1= 0, 𝛿𝑟
1=1, 𝑃2𝑟

1  reached 
the minimum. 3) When𝛿𝑠

1  remains constant, 𝑃2𝑟
1  decreases with the increase of the fairness 

concern of the contractor. 𝑃2𝑟
1  increases with the increase of 𝛿𝑠

1 when 𝛿𝑟
1 remains constant. 

Analysis of the optimal pricing of the employer:1) When 𝛿𝑠
1=0, and 𝛿𝑟

1=1, the pricing which was 
set for the employer reached the maximum in the stage 2. 2) When 𝛿𝑟

1=0 and 𝛿𝑠
1=1, 𝑃2𝑠

1  reached 
the minimum. 3) When𝛿𝑠

1  remains constant, 𝑃2𝑠
1  increases with the increase of 𝛿𝑠

1 . When𝛿𝑟
1 

remains constant, 𝑃2𝑠
1  decreases with the increase of 𝛿𝑠

1, and when 𝛿𝑠
1>0.15, the platform will 

subsidize the employer. 

3.2.2. Platform 1’s service pricing analysis for bilateral users in stage 1 

Let 𝑉𝑟
1 − 𝑉𝑟

2 = 𝑉𝑠
1 − 𝑉𝑠

2 = 0.1 , 𝛿𝑟
2 = 𝛿𝑠

2 =0.5, S=0.1,  𝑐 = 𝛼 = 𝛽 = 𝛾 = 1 , Figure 3 shows the 
influence of the degree of fairness concern of the contractor and the employer on their 
commission payable. 

 
Fig. 3 𝑃1𝑟

1 (δr
1, δs

1) and 𝑃1𝑠
1 (δs

1, δr
1) 

 

Analysis of the optimal pricing of the contractor:1) Similar to the pricing analysis in the stage 2, 
the maximum value of the service pricing 𝑃1𝑟

1  of platform 1 for the contractor in the first stage 
is also obtained when the fairness concern 𝛿𝑟

1 of the contractor is 0 and the fairness concern 𝛿𝑠
1 
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of the contractor is 1. In the first stage, the minimum value of platform 1's service pricing for 
the contracting party is obtained when 𝛿𝑟

1  is the maximum and 𝛿𝑠
1  is 0. 2) When 𝛿𝑠

1  remains 
constant, the service pricing 𝑃1𝑟

1  of the receiver decreases with the increase of  𝛿𝑟
1  on the 

platform 1. 𝑃1𝑟
1  increases with the increase of 𝛿𝑠

1 as 𝛿𝑟
1 is kept constant.  

Analysis of the optimal pricing of the employer:1) Similar to the pricing analysis in the stage 2, 
When 𝛿𝑠

1 is 0 and  𝛿𝑟
1 is the maximum, the pricing 𝑃1𝑠

1  set by Platform 1 to the employer in the 
first stage reaches the maximum. 2) When 𝛿𝑠

1 reaches the maximum and 𝛿𝑟
1 is 0, the pricing 𝑃1𝑠

1  
of the platform 1 contracting contractor in the first stage reaches the minimum. 3) When 𝛿𝑟

1 
remains constant,  𝑃1𝑠

1  of Platform 1's service pricing to the employer decreases with the 
increase of 𝛿𝑠

1. When 𝛿𝑠
1 remains constant, 𝑃1𝑠

1  increases with the increase of 𝛿𝑟
1.  

Conclusion 1: In the two-stage dynamic pricing method, the platform will reduce the 
commission charged the users with greater fairness sensitivity, and increase the commission 
charged to the other users. In the second stage of pricing, when the equity concern of the 
employer is greater than 0.15, the platform will reverse subsidize the employer.  

3.3. Simulation analysis of platform profit under dynamic pricing 

Substituting the optimal pricing formula into 𝑥1𝑟
1 , 𝑦1𝑠

1  is obtained. 

𝑥1𝑟
1 =

1

2
+

𝑐(𝑉𝑟
1−𝑉𝑟

2) + 𝛼(𝑉𝑠
1 − 𝑉𝑠

2) + c(𝛿𝑟
1𝑆2𝑟

1 1⁄
− 𝛿𝑟

2𝑆2𝑟
2 2⁄ ) + 𝛼 (𝛿𝑠

1𝑆2𝑠
1 1⁄

− 𝛿𝑠
2𝑆2𝑠

2 2⁄
)

2[c(𝑐 + 𝛾) − αβ]
  

𝑦1𝑠
1 =

1

2
+

β(𝑉𝑟
1−𝑉𝑟

2) + 𝑐(𝑉𝑠
1 − 𝑉𝑠

2) + β(𝛿𝑟
1𝑆2𝑟

1 1⁄
− 𝛿𝑟

2𝑆2𝑟
2 2⁄ ) + (𝑐 + 𝛾)(𝛿𝑠

1𝑆2𝑠
1 1⁄

− 𝛿𝑠
2𝑆2𝑠

2 2⁄
)

2[c(𝑐 + 𝛾) − αβ]
 

Platform profits in stage 1 

π1 = 𝑃1𝑟
1 𝑥1𝑟

1 + 𝑃1𝑠
1 𝑦1𝑠

1  

Platform profits in stage 2 

π2 = 𝑃2𝑟
1 𝑥2𝑟

2 1⁄
+ (𝑃2𝑟

1 − 𝑆2𝑟
1 1⁄ )𝑥2𝑟

1 1⁄
 + 𝑃2𝑠

1 𝑦2𝑠
2 1⁄

+ (𝑃2𝑠
1 − 𝑆2𝑠

1 1⁄
)𝑦2𝑠

1 1⁄
 

The gross profits 

πdynamic = π1 + π2 

The change of platform 1's profits with the level of fairness concern of bilateral users under 
dynamic pricing is shown in Figure 4. X axis: 𝛿𝑟

1 ∈ (0,1), Y axis: 𝛿𝑠
1 ∈ (0,1), 

 

 
Fig. 4 πdynamic  (𝛿𝑟

1, 𝛿𝑠
1) 

 

Profit analysis in dynamic pricing: 1) It can be seen from the figure 4 that in the dynamic pricing 
method, when𝛿𝑟

1 is minimized and 𝛿𝑠
1 is at its maximum, the gross profit of the platform in two 

stages is the largest. When 𝛿𝑟
1 is at its maximum and 𝛿𝑠

1 is in the interval [0.35,0.4], the gross 
profit of the platform is the lowest level. 2) When 𝛿𝑠

1 (Y-axis) remains constant, the platform 
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profit decreases with the increase of 𝛿𝑟
1. When 𝛿𝑟

1 is in the lower level and remains constant, the 
platform profit increases with the increase of 𝛿𝑠

1, when 𝛿𝑟
1 stay in the high level, the platform 

profit decreases to the minimum value first and then increases slightly with the increase of 𝛿𝑠
1. 

Conclusion 2: Under dynamic pricing, the platform profit with the lowest equity concern of the 
contractor is much larger than the platform profit with the highest equity concern of the 
contractor. In other words, the degree of fairness concern of the contractor determines the 
upper and lower limits of the platform profit. In the dynamic pricing mode, if the platform wants 
to obtain the maximum profit, it needs to meet the following conditions: provide bilateral users 
with better basic utility than competitors; Pay maximum attention to the employer's fair 
concern behavior and implement the price bias pricing policy for the employer; Set the highest 
service rate to the recipient. 

4. Static Pricing versus Dynamic Pricing 

4.1. Comparison of the optimal pricing under the two pricing methods 

In dynamic pricing, a two-stage pricing process is considered, and the platform will provide 
some loyalty subsidies to the users who choose to stay in the second stage. Static pricing is only 
a one-stage pricing, that is, there is no another choice for bilateral users, and there is no loyal 
user subsidy. Therefore, the contractor utility of platform 1 is selected under static pricing 

𝑢𝑟
1 = 𝑉𝑟

1 + 𝛼𝑛𝑠
1 − 𝛾𝑛𝑟

1 − 𝛿𝑟
1(𝑃𝑟

1 − 𝑃𝑟
2) − 𝑃𝑟

1 − 𝑐𝑥, 

In the same way, the contractor utility 𝑢𝑟
2 of the platform 2 is obtained. 

The employer's utility of platform 1 is selected under static pricing 

𝑢𝑠
1 = 𝑉𝑠

1 + 𝛽𝑛𝑟
1 − 𝛿𝑠

1(𝑃𝑠
1 − 𝑃𝑠

2) − 𝑃𝑠
1 − 𝑐𝑦, 

In the same way, the employer utility 𝑢𝑠
2 of the platform 2 is obtained. 

Let 𝑢𝑟
1 = 𝑢𝑟

2,𝑢𝑠
1 = 𝑢𝑠

2, 

Then the non-differential utility point of bilateral users choosing platform 1 or 2 is obtained, 
that is, the number of bilateral users joining each platform is obtained, and the platform profit 
is obtained. Finally, the first derivative of platform profit to pricing is obtained, and the 𝑃𝑟

1 and 
𝑃𝑠

1  expressions of bilateral users' service pricing when the platform profit is maximum are 
obtained. 𝑃𝑟

1(𝛿𝑟
1, 𝛿𝑠

1) 𝑃1𝑟
1 (𝛿𝑟

1, 𝛿𝑠
1)  𝑃2𝑟

1 (𝛿𝑟
1, 𝛿𝑠

1) 

(1) Comparison of static contractor pricing 𝑃𝑟
1(𝛿𝑟

1, 𝛿𝑠
1) and two-stage dynamic contractor 

pricing 𝑃1𝑟
1 (𝛿𝑟

1, 𝛿𝑠
1)  𝑎𝑛𝑑 𝑃2𝑟

1 (𝛿𝑟
1, 𝛿𝑠

1). 

 

 
Fig. 5 The optimal pricing of the contractor varies with (𝛿𝑟

1, 𝛿𝑠
1) under two modes 

 

contrastive analysis:1)Under the condition of constant fairness concern 𝛿𝑠
1 of the employer of 

the platform, whether static or dynamic pricing, the optimal pricing of the contractor will 
decrease with the increase of fairness concern 𝛿𝑟

1 of the platform to the contractor, and the 
lowest service pricing will be achieved when the fairness concern 𝛿𝑠

1  of the platform is 
minimum and the fairness concern 𝛿𝑟

1 is maximum. 2)Similarly, under the condition of constant 
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𝛿𝑟
1 of the platform, whether static or dynamic pricing, the optimal pricing of the platform to the 

package party increases with the increase of 𝛿𝑠
1 , and the highest service pricing is achieved 

when the𝛿𝑟
1 is minimum and the 𝛿𝑠

1 is maximum. 3) Compared with the dynamic pricing 𝑃1𝑟
1  of 

the contractor in the first stage, the static pricing 𝑃𝑟
1 is larger than 𝑃1𝑟

1  at first. With the increase 
of 𝛿𝑟

1, the decreasing rate of 𝑃𝑟
1 is obviously higher than 𝑃1𝑟

1 , and gradually decreases to less than 
𝑃1𝑟

1 .4) Compared with the dynamic second-stage optimal pricing 𝑃2𝑟
1 , the path of  𝑃2𝑟

1  
with (𝛿𝑟

1, 𝛿𝑠
1) is similar, but always smaller than the dynamic second-stage optimal pricing 𝑃2𝑟

1 .  

Conclusion 3: Both the receiving party's commission under static pricing and the receiving 
party's commission under two-stage dynamic pricing decrease with the increase of the 
receiving party's equity concern, and increase with the increase of the employer's equity 
concern. In the first stage of dynamic pricing, the optimal pricing of the receiver in static pricing 
mode is more significant with the change of the fairness concern of the receiver, and in the 
second stage, the optimal pricing of the receiver is always slightly higher than the static pricing. 

(2) Comparison of static contractor pricing 𝑃𝑠
1(𝛿𝑠

1, 𝛿𝑟
1)  and two-stage dynamic contractor 

pricing 𝑃1𝑠
1 (𝛿𝑠

1, 𝛿𝑟
1)  𝑎𝑛𝑑 𝑃2𝑠

1 (𝛿𝑠
1, 𝛿𝑟

1) 

 

 
Fig. 6 The change of the employer's optimal pricing with the level of fair concern of the 

bilateral users under the two pricing methods 

 

contrastive analysis:1)Under the condition that the fairness concern of the contractor of the 
platform is constant (Y axis), whether static or dynamic pricing, the optimal pricing of the 
employer decreases with the increase of the fairness concern of the platform to the employer 
(X axis), and the lowest service pricing of the employer can be obtained when the equity 
concern of the platform is minimum and the equity concern of the contractor is 
maximum.2)Similarly, when 𝛿𝑠

1  of the platform remains constant, the optimal price of the 
platform to the employer increases with the increase of 𝛿𝑟

1, and the service price of the platform 
to the employer reaches the maximum when 𝛿𝑠

1 is the minimum and 𝛿𝑟
1 is the maximum. 3) In 

the change process of  𝛿𝑟
1 and 𝛿𝑠

1 from 0 to 1, the dynamic optimal pricing in the first stage is 
always greater than the static optimal pricing, and the dynamic pricing in the second stage is 
slightly less than the static pricing and then greater than the static pricing. 4)When 𝛿𝑟

1 is 0 and 
remains unchanged, and static pricing 𝛿𝑠

1 is greater than 0.125, the platform needs to reverse 
subsidize the employer. In the second stage of dynamic pricing, when 𝛿𝑟

1 remains unchanged 
and 𝛿𝑠

1 is greater than 0.148, the platform needs to reverse subsidize the employer.  

Conclusion 4: Both the employer's commission under static pricing and the employer's 
commission under dynamic two-stage pricing decrease with the increase of the employer's 
equity concern and increase with the increase of the contractor's equity concern. In the first 
stage, the dynamic optimal pricing is always greater than the static optimal pricing; in the 
second stage, the dynamic pricing is slightly less than the static pricing and then greater than 
the static pricing. Moreover, in the second stage of static pricing and dynamic pricing, when the 
equity concern of the employer reaches a certain degree, the platform conducts reverse subsidy 
to the employer.  



Volume 2 Issue 4, 2021 

DOI: 10.6981/FEM.202104_2(4).0004 

30 

Frontiers in Economics and Management 

ISSN: 2692-7608 

4.2. Profits under static method and dynamic method 

According to the expressions of the optimal pricing of bilateral users and the number of 
platform participants calculated above, the platform profit under static pricing and dynamic 
pricing is obtained.  

𝜋static = 𝑛𝑟
1 ∙ 𝑃𝑟

1 + 𝑛𝑠
1 ∙ 𝑃𝑠

1 , 𝜋𝑑𝑦𝑛𝑎𝑚𝑖𝑐 = π1 + π2 

 

 
Fig. 7 The profit of static pricing and dynamic pricing varies with the degree 

of fairness concern of bilateral users 

 

 
Left view of profit of dynamic pricing             Left view of profit of static pricing 

Fig. 8 Left view comparison of profit of static pricing and profit of dynamic pricing 

  

Comparative analysis: 1) The platform profit under dynamic pricing is always larger than that 
under static pricing. 2) When the contractor's equity concern 𝛿𝑟

1  (X-axis) is minimum and 
remains constant, the platform profit under static pricing decreases with the employer's equity 
concern 𝛿𝑠

1 (Y-axis) increasing, while the platform profit under dynamic pricing increases with 
the employer's equity concern 𝛿𝑠

1  (Y-axis) increasing. When 𝛿𝑟
1  is the largest and remains 

constant, the profit of static pricing platform decreases with the increase of 𝛿𝑠
1, while the profit 

of dynamic pricing platform decreases first and then increases with the increase of𝛿𝑠
1. 3)When 

𝛿𝑠
1 remains constant, the profit of both static and dynamic pricing platforms decreases with the 

increase of 𝛿𝑟
1. 4) Under static pricing, the maximum profit is obtained when both 𝛿𝑟

1 and 𝛿𝑠
1 are 

the minimum, while under dynamic pricing, the maximum profit is obtained when 𝛿𝑟
1 is the 

minimum and 𝛿𝑠
1 is the maximum. The lowest profit under dynamic pricing is obtained when 

𝛿𝑟
1 and 𝛿𝑠

1 are maximum, and the lowest profit under dynamic pricing is obtained when 𝛿𝑟
1 is 

maximum and 𝛿𝑠
1 is in [0.35,0.4].  

Conclusion 5: The platform profit under dynamic pricing is always greater than that under 
static pricing, and the maximum profit under dynamic pricing is obtained when the contractor's 
equity concern is minimum and the employer's equity concern is maximum. 

5. Summary 

Based on the above analysis, the pricing strategy of service commission charge from the two 
sides of the delivery platform is formed :(1) The service commission charge for the two sides 
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of the delivery platform can be determined by the two-stage dynamic pricing method to obtain 
greater platform profits. (2) The platform needs to provide the bilateral users with better basic 
utility than the competing platforms, namely better service quality, more saturated delivery 
rate, and more perfect after-sales service. (3) In order to obtain the maximum profit, the 
platform should take into account the fairness concern of the employer to the greatest extent, 
and set the lowest service pricing for the employer and the highest service pricing for the 
recipient. 

At the same time, this paper also has the following shortcomings, which need to be further 
improved in the future research :(1) Considering the situation that both bilateral users are 
partial and multi-owned, it is more in line with the realistic situation. (2) Consider maximizing 
social benefits as the objective function to form a pricing strategy with social significance. (3) 
Collect data of specific takeout platforms and conduct empirical analysis to further verify the 
dynamic pricing model. 
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