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Abstract 
Based on a supply chain consisting of two suppliers with different market sizes and an e-
tailer, we studies sales format choice for the supplier with a larger market size 
considering both price competition and logistics service competition among products. 
The results show that the supplier with a larger market size should decide which sales 
format to choose according to the platform’s logistics service advantage and the service 
competition intensity. Specifically, he tends to choose the agency selling(reselling) 
format when the platform’s logistics service advantage is relatively low(high), and he 
tends to choose the reselling (agency selling) format when the service competition 
intensity is relatively low(high). 
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1. Introduction 

In recent years, with the popularization and development of platform economy, many suppliers 
choose to cooperate with e-commerce platforms to expand the online market. At present, e-
commerce platforms provide suppliers with two typical sales formats: reselling format and 
agency selling format. In the reselling format, the platform purchases products from suppliers 
and resells the products to consumers. In the agency selling format, suppliers can directly sell 
products to consumers on the platform by pay a fee to the platform [1]. Generally speaking, the 
platform has higher requirements for the suppliers who adopt the reselling format than those 
who adopt the agency selling format [2]. For example, Amazon and JD.com open their platforms 
to all suppliers who want to adopt the agency selling format, while suppliers who want to adopt 
the reselling format need to receive cooperation requests or invitations from the platform and 
reach reselling agreements with the platform before they can sell their products. In practice, 
many suppliers who produce substitutable products are increasingly selling products through 
a common platform. Notably, compared with the long-tail supplier with a smaller market size, 
the mainstream supplier with a larger market sizes has stronger bargaining power and is 
therefore more likely to enter into reselling agreements with the platform. That is to say, the 
supplier with a larger market size chooses a preferred one between the two sales formats, 
whereas the supplier with a smaller market size has no choice but to accept the agency selling 
format. Then, when a supplier with a smaller market size competes with him, how should the 
supplier with a larger market size choose sales formats when joining the e-commerce platform? 
With the popularity of online retailing, the logistics industry has seen unprecedented 
development. According to the annual report of State Post Bureau of The People’s Republic of 
China, express enterprise delivered more than 83.66 billion packages in 2020, an increase of 
31.2% over last year. As the last link to complete e-commerce transactions, logistics service has 
become a key source of competitive advantage for e-commerce enterprises [3]. In practice, 
when the supplier chooses the reselling format, the product ownership belongs to the platform, 
and the platform provides logistics services. When the supplier chooses the agency selling 
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format, the product ownership belongs to the supplier, and the supplier outsources the logistics 
service to the third-party logistics service provider. There are differences in service levels 
between platform logistics and third-party logistics, which will affect the sales of products. Thus, 
the supplier with a larger market size will definitely consider the impact of logistics service 
when choosing sales formats. 

2. Literature References 

Numerous studies have analyzed sales format choice on e-commerce platform from various 
perspectives in recent years. Specifically, some research explored sales format choice when 
only e-commerce platform channel exists. Jin et al. [4] and Geng et al. [5] consider the influence 
of decision right of sales promotion and an upstream supplier's add-on strategy on platform’s 
sales format choice, respectively. Wang and Ding [6] discussed the pricing decision of supply 
chain when both the reselling format and the agency selling format exist. Li et al. [7] studied the 
impacts of e-tailer's private label on the sales format selection. Other papers further studied 
sales format choice on e-commerce platform in the context of multi-channel retail. For example, 
Abhishek et al. [8] paid attention to the spillover effect of e-commerce platform channel on 
traditional retail channel and its influence on the sales format choice for the two competitive e-
tailers. Dennis et al. [9] studied the influence of channel rights differences between bricks-and-
mortar store and e-tailer on supplier's online sales format choice. Sun et al. [10] studied the 
matching relationship between the offline channel power structures and online sales formats. 
Most existing research has been performed under the assumption that a single supplier sells a 
single product. The few studies conducted under the assumption that two competing suppliers 
sell substitutable products have only considered price competition among products. In fact, 
consumers pay more and more attention to the logistics service experience in the process of 
shopping, and the logistics service competition among products has become a key factor to 
determine the suppliers’ sales format. Thus, this paper studies sales format choice for the 
supplier with a larger market size considering both price competition and logistics service 
competition among products. 

3. Problem Description and Hypothesis 

We consider a supply chain including two suppliers with different market sizes and an e-tailer 
who has an e-commerce platform, where two suppliers sell substitutable products through the 
platform. Referring to Tian et al. [1], the marginal cost of producing goods is assumed to be 
identical for both suppliers, which is normalized to zero. There are two sales formats on e-
commerce platform: agency selling format (denoted by A) and reselling format (denoted by R). 
Similar to Zennyo [2], we assume that supplier 1 has a larger market size and can choose a 
preferred one between the two sales formats, whereas supplier 2 has a smaller market size and 
has no choice but to accept the agency selling format. In the reselling format, the platform 
purchases products from the supplier at a wholesale price 1w  and then resells them to 

consumers at a retail price 1p . The product ownership belongs to the platform, and the platform 
provides logistics services. In the agency selling format, the supplier i (𝑖 = 1,2) directly sells 
products to consumers at a retail price ip  by paying a portion t  of the revenue as commission 
fee to the platform. The product ownership belongs to the supplier, and the supplier outsources 
the logistics service to the third-party logistics service provider. 
According to Zhao et al. [11], the demand function reflecting price and service competition 
among products is adopted, and the demand function for product i  is given by: 
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    1 1 2 1 21- -D p p s s                                                                 (1) 

 
       2 2 1 2 1D p p s s                                                               (2) 

 

Where iD  and ip  represent the market demand and retail price of product i  , respectively. 
(  0 1  ) represents the potential market size of supplier 2, while that of supplier 1 is 
normalized to 1. This implies supplier 1 has a larger potential demand than supplier 2.  (  0 ) 
measures the sensitivity of the market demand to the logistics service level.  (  0 1 ) and  
(   0  ) represent the price competition intensity and service competition intensity 
between products, respectively. A larger  or  implies that the competition between the two 
products is more intense and the degree of substitution between the two products is stronger. 

is  ( 1,2i  ) indicates the logistics service level of the service provider. When the platform 

provides logistics service, i es s  ; when the third-party logistics service provider provides 

logistics service, i ts s . Because the platform’s logistics service is superior to the third-party’s, 

without loss of generality, we assume e ts s s   and 0ts   , where s  ( 0s   )measures the 
advantages of platform’s logistics service compared to the third-party’s, which is referred to as 
logistics service advantage. 
According to the sales format chosen by the supplier with a larger market size, there are two 
scenarios: supplier 1 chooses the reselling format, while supplier 2 adopts the agency selling 
format, and we establish RA model in this scenario; both suppliers adopt the agency selling 
format, and we establish AA model in this scenario. Without loss of generality, we assume that 
the e-tailer is the leader and the suppliers are the followers of Stackelberg game. Nash game is 
played between the two suppliers. Moreover, we also assume that all supply chain members 
have symmetric information about costs and demands and make their own decisions to 
maximize their individual profits. 

4. Models 

Based on above-mentioned two scenarios, we develop two models to investigate the selection 
of sales format for the supplier with a larger market size, i.e., Models RA and AA. 

4.1. Model RA 
In model RA, supplier 1 chooses the reselling format, while supplier 2 adopts the agency selling 
format. As the leader of Stackelberg game, the e-tailer firstly determines the retail price of 
product 1 1p , and then supplier 1 and supplier 2 determine the wholesale price of product 1 

1w  and the retail price of product 2 2p  , respectively. The profit functions of the supplier 

1( 1 1( ) RA
m w ), supplier 2( 2 2( ) RA

m p ) and e-tailer( 1( ) RA
e p ) are defined as follows: 1 1 1 1( ) RA

m w wD , 

2 2 2 2( ) (1 )  RA
m p t p D  and 1 1 1 1 2 2( ) ( )   RA

e p p w D tp D . Using backward induction, we obtain the 
results of Proposition 1. 
Proposition 1. In the RA model, the optimal wholesale price of product 1 is

2 2
1 2

1 4 2 2

[4 2 ( 1)] (2 2 )

2( 6 8)

  
  

     


  
RA t H t H

w
t

 ; the optimal retail prices of two products are 
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 , respectively; the 

maximum profits of supplier 1, supplier 2 and e-tailer are 
2 2 2
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respectively. Among them, 1 1  H s , 2   H s . 

4.2. Model AA 
In model AA, both suppliers adopt agency selling format. The supplier 1 and supplier 2 
determine the retail prices of product 1 1p  and product 2 2p , respectively. The profit functions 

of the supplier 1( 1 1( ) AA
m p  ), supplier 2( 2 2( ) AA

m p  ) and e-tailer(  AA
e  ) are defined as follows: 

1 1 1 1( ) (1 )  AA
m p t p D  , 2 2 2 2( ) (1 )  AA

m p t p D   and 1 1 2 2  AA
e tp D tp D  . Using backward induction, 

we obtain the results of Proposition 2. 

Proposition 2. In the AA model, the optimal retail prices of two products are 1 2

2

4




 



AAp and

2 2
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AAp , respectively; the maximum profits of supplier 1, supplier 2 and e-tailer are

2
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t
, respectively.  

5. Comparison and Analysis of Results 

In the previous section, we derived the equilibrium solutions of two models. In this section, we 
will make a comparative analysis of two suppliers’ profits to answer our research questions 
and derive more managerial insights. 
Proposition 3. By making comparisons of the supplier 1’s profits across the two scenarios, we 

have 1 1  RA AA
m m if 1s s and 1 1  RA AA

m m if 1s s , where 
2

1 2

2 16 1 ( 2)

(4 )

  


    



A B t

s
M

, 

4 2 22 6 8 8      A t t , 2 2 4 6    B t t and 2 22 ( 1) ( 2 2) 4        M t t . 

Proposition 3 shows that when the logistics service advantage is relatively low ( 1s s  ), the 
supplier with a larger market size tends to choose the agency selling format.; however, when 
the logistics service advantage is relatively high ( 1s s ), he tends to choose the reselling format. 
The intuition mainly hinges on the trade-off between the pricing power and the logistics service 
advantages. Specifically, only when the reselling format is selected, the supplier with a larger 
market size can adopt the platform’s logistics service. If he chooses the agency selling format, 
he will lose the logistics service advantage while holding the pricing power. When the platform’s 
logistics service advantage is relatively low, the gains from mastering the pricing power are 
higher than the losses from losing the logistics service advantage. Therefore, it is more 
advantageous for the supplier with a larger market size to choose the agency selling format at 
this time, while the opposite is true when the logistics service advantage is relatively high. 
Therefore, in actual decision-making, the supplier with a larger market size should decide 
which sales format to choose according to the platform’s logistics service advantage.  
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Proposition 4. By making comparisons of the supplier 1’s profits across the two scenarios, we 

have 1 1  RA AA
m m if 1  and 1 1  RA AA

m m if 1  , where
2

1 2

2 16 1 ( 2) 2

(4 )

   


     



A B t sC

N
, 

4 4 2 24 6 8       C t t  and 2(2 - - 2 ) N s t . 

Proposition 4 shows that when the service competition intensity is relatively low ( 1  ), the 
supplier with a larger market size tends to choose the reselling format; however, when the 
service competition intensity is relatively high ( 1  ), he tends to choose the agency selling 
format. This is because the increase of the service competition intensity reduces the demand 
and the retail price of product 2 when supplier 1 choses the reselling format. In order to 
alleviate the fierce price competition, supplier 1 will reduce the wholesale price of its products 
accordingly to induce the platform to lower the retail price of product 1, so that the supplier 1’s 
profit will decrease. When supplier 1 choses the agency selling format, the increase of the 
service competition intensity does not change the retail prices of two products, so that the 
supplier 1’s profit does not change. When the service competition intensity is relatively high, it 
is more advantageous for the supplier with a larger market size to choose the agency selling 
format at this time, while the opposite is true when the service competition intensity is 
relatively low. Therefore, in actual decision-making, the supplier with a larger market size 
should decide which sales format to choose according to the service competition intensity.  
Proposition 5. By making comparisons of the supplier 2’s profits across the two scenarios, we 

have 2 2  RA AA
m m if 2  and 2s s , where 2

4

5
   and 

2 2

2 2 2

3 (2 ) (5 2 )

2 ( 3) (8 3 )

   
   

  


  
s . 

Proposition 5 shows that when the service competition intensity and the platform’s logistics 
service advantage are relatively high, the supplier with a smaller market size hopes his 
competitor to choose the agency selling format. This is because the greater the intensity of 
service competition means that the improvement of his competitor's logistics services will have 
a more significant negative impact on his own demand. The supplier with a smaller market size 
can only adopt the third-party’s logistics services. At this time, if his competitor chooses the 
reselling format, his competing products can enjoy the platform’s logistics services. When 
platform’s logistics services have significant advantages over third-party’s logistics services, 
the fierce service competition will have a serious negative impact on the supplier with a smaller 
market, so he prefers his competitor to choose the agency selling format at this time. 

6. Conclusion 

Based on a supply chain consisting of two suppliers with different market sizes and an e-tailer, 
we studies sales format choice for the supplier with a larger market size considering both price 
competition and logistics service competition among products. Some main results and insights 
are obtained as follows. Firstly, the supplier with a larger market size should decide which sales 
format to choose according to the platform’s logistics service advantage and the service 
competition intensity. Specifically, he tends to choose the agency selling(reselling) format when 
the platform’s logistics service advantage is relatively low(high), and he tends to choose the 
reselling (agency selling) format when the service competition intensity is relatively low(high). 
Secondly, when the service competition intensity and the platform’s logistics service advantage 
are relatively high, the supplier with a smaller market size hopes his competitor to choose the 
agency selling format. There is still much space for future research. For instance, it may be more 
meaningful to take the power structure of two suppliers into account in the future. 



Volume 3 Issue 3, 2022 

DOI: 10.6981/FEM.202203_3(3).0076 

619 

Frontiers in Economics and Management 

ISSN: 2692-7608 

References 

[1] Tian L, Vakharia A J, Tan Y, et al: Marketplace, reseller, or hybrid: Strategic analysis of an emerging 
e-commerce model, Production and Operations Management, Vol. 27 (2018) No.8, p.1595-1610. 

[2] Zennyo Y: Strategic contracting and hybrid use of agency and wholesale contracts in e-commerce 
platforms, European Journal of Operational Research, Vol. 281 (2020) No.1, p.231-239. 

[3] X.L. Qin, Z.X. Liu, L. Tian: The strategic analysis of logistics service sharing in an e-commerce 
platform, Omega-International Journal of Management Science, Vol. 92 (2020), p.141-153. 

[4] Y.N. Jin, S.J. Wang, Q.Y: Hu: Contract type and decision right of sales promotion in supply chain 
management with a capital constrained retailer, European Journal of Operational Research, Vol. 240 
(2015) No.2, p.415-424. 

[5] X.J. Geng, Y.L. Tan, L. Wei: How add-on pricing interacts with distribution contracts, Production and 
Operations Management, Vol. 27 (2018) No.4, p.605-623. 

[6] W.B. Wang, J.F. Ding: Effects of the mixed selling channel based on the ecommerce platform on the 
decision of a supply chain, Operations Research and Management Science, Vol. 28 (2019) No.6, p.89-
97. 

[7] P. Li, H. Wei, G.Y. Wang, et al: Retailer’s platform opening strategy for retailer with store brand, 
Chinese Journal of Management Science, Vol. 27 (2019) No.3, p.105-115. 

[8] V. Abhishek, K. Jerath, Z.J. Zhang: Agency selling or reselling? Channel structures in electronic 
retailing, Management Science, Vol. 62 (2016) No.8, p.2259-2280. 

[9] Z.Y. Dennis, T. Cheong, D. Sun: Impact of supply chain power and drop-shipping on a manufacturer’s 
optimal distribution channel strategy, European Journal of Operational Research, Vol. 259 (2017) 
No.2, p.554-563. 

[10] S.X. Sun, X.J. Pu, G.H. Han: The strategy of online channels under different offline channel power 
structures, Chinese Journal of Management Science, Vol. 27 (2019) No.5, p.119-129. 

[11] J. Zhao, L. Liu, Y.Wang, et al: Research on competition ang mode seletion of suppliers based on e-
commerce platform, Systems Engineering-Theory & Practice, Vol. 23 (2019) No.6, p. 2058-2069. 


