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Abstract. With the rapid development of the free competitive market economy, the competition 
among enterprises become more and more fierce, seeking to competition in cooperation and the 
development to in competition. More and more companies introduce the idea of supply chain 
management, so that supply and requisitioning parties can share their information and then they will 
achieve win-win situation. This paper is based on the view of supply chain management to analysis 
the coordination mechanism joint distribution of the materials. Nash negotiation model is used to 
allocate the total benefits. At last, the paper illustrate the supply chain as a whole which can improve 
the income level of the cooperation of the parties, and it also can improve the service of customer. 

1. Introduction 

With the development of society and technology, enterprise’s business environment and the way 
of production management has undergone great changes, on the one hand the customer's demand 
become  more and more personalized and diversified; on the other hand the companies increasingly 
fine division of labor and specialization and growing complexity of supply. Therefore, the operations 
of the management of the border had to be from regard the enterprise as a unit in the past to evolve 
with the supply chain as a unit, in order to achieve a rapid response to the market. And then 
competition between enterprises will change into among the supply chain, so the cooperation 
between enterprises has become the supply chain cross-chain collaboration. It will become an 
inevitable choice for enterprises using supply chain to be the management model for the border. In 
order to make all the cooperation in the supply chain companies be benefit and increase their 
competitiveness, so it become a supply chain management[1]. 

In recent years, supply chain management has been great concern to people at home and abroad of 
academics and business, and it achieved great success in practice. Not only is the internationally 
renowned multinational enterprise, major company such as Nike, Hewlett-Packard and Dell. They 
got great achievements in supply chain management, and reduced operating costs greatly, at the same 
time they improved operational efficiency and enhanced the competitiveness. Some domestic minor 
enterprise actively explore for supply chain management model what they operate, they rely on local 
industrial cluster and then do local integrated supply chain vertical cooperation and coordination 
across the chain horizontal. It enhance the company's agility greatly which is cluster of supply chain 
management [2]. .At the same time, user demand increases uncertainty and personalization, which 
pose a new challenge for the survival of the enterprise. Many enterprises has realized that competition 
in the market solely on their own are not enough because that enterprises are facing opponents may 
not be a business, but a supply chain upstream and downstream of all enterprises[3]. The vast majority 
of the supply chain study mentioned supply chain management to establish a win-win relationship, 
but for companies added to enhance the supply chain to bring the overall interests of the supply chain, 
whether all of the supply chain in which the participating companies have equal access to benefits is 
unknown [4]. From the retailer's point of view, the joint distribution can first reduce logistics costs, 
because the joint distribution by a number of retailers, they can spread the cost; third-party logistics 
services from the company's point of view, the joint distribution can also reduce their costs, thereby 
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indirect cost savings to customers[5]. Therefore, the development of joint distribution has important 
economic and social significance. 

The relationship of supply chain is supply-demand relation, if the vendor and the retailer can keep 
cooperative and consistency, the vendor and the retailer can share the benefits and avoid waste, and 
they can improve their services. Supply chain need to coordinate activities between the various 
supply chain enterprises as a whole, so it can achieve the best overall performance. The purpose of 
coordination is to meet the information of certain quality of service what it requires, and then it can 
passed in the supply chain seamlessly and smoothly, so that the supply chain could response to 
customer demand timely. Therefore, it is necessary to establish an effective coordination mechanism 
for the supply chain inventory management between the various nodes of the supply chain. The 
enterprises need establish an effective coordination if it will process effective coordination and 
cooperation. From the viewpoint of the entire supply chain to consider the establishment of 
coordination mechanism between the upstream and downstream enterprises, the use of Nash 
Bargaining solution model is constructed to analyze the joint distribution of benefits.  

2. Discussed problems and the setting of Nash negotiation model 
This paper is studying a problem of cost distribution issues which include suppliers, manufacturers, 

and vendors to go on the joint distribution. It is impossible of Basing on the supply chain and 
distribution mechanisms for cooperation alone, it need the support of third-party logistics companies. 
Therefore such joint distribution depends on large-scale logistics enterprises, and the co-distribution 
model need coordinate each other of supply chain enterprises. 

Suppose the set of n companies {1,2, , }N n= ⋅⋅⋅ , and use a closed set F of n-dimensional space 
represents a viable utility payments vector set. Suppose the cost that each enterprise required to carry 
out the joint distribution is 1 2{ , , , }nC c c c= ⋅⋅⋅ , 1 2{ , , , }nX x x x= ⋅⋅⋅ is the cost that each enterprise 
carrying out the joint distribution, so ( ) 0,0i i i

i N
x C N x c

∈

− = < <∑ . In the formula, C N（ ） is the 

cost of the joint distribution [6]. According to Nash bargaining theory, which may be defined as the 
negotiation solution ( )i i

i N

c x
∈

−∏ enables Nash maximize product only strong and effective vector X, 

X is selected to meet from F for all i  that meet i ix c<  each vector. Nash product represents a 
cost-saving value of the product of each enterprise, while maximizing the Nash product is to make the 
joint distribution enterprises understand maximize cost savings. Thus, by solving the following 
nonlinear programming problem can get the optimal solution X.  

max ( )i i
i N

c x
∈

−∏  

. . ( ) 0i
i N

s t x C N
∈

− =∑  

0 i ix c< <  

3. Nash bargaining solution  

Measures in cooperation in multiplayer, supposing the player is {1,2, , }N n= ⋅⋅⋅ , the players can 
share common interests by negotiate cooperation [7]. Suppose there are a series of negotiation 
programs which the two sides can choose options available, and they are the players from the two 
sides put forward their demands and corresponding measures (policies, actions) formation. All of 
these programs are feasible in practice. According to the basic setting of the Nash Bargaining solution, 
the negotiators finally will get a solution acceptable to all, suppose 1 2* { *, *, , *, *}i nX x x x x= ⋅⋅⋅ ⋅ ⋅ ⋅  is 
the optimal solution, and it is the solution that Nash bargaining solution, then according to 
Kuhn-Tucker conditions [8]:  
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Thus equations can be drawn: 

 
, 1 , 2 , ,

( *) ( *) ( *) ( *),i i i i j j i i
i N i i N i j N j k i N i n

c x c x c x c x i j
∈ ≠ ∈ ≠ ∈ ≠ ∈ ≠

− = − = ⋅⋅⋅ = − = ⋅⋅⋅ = − ≠∏ ∏ ∏ ∏  

The formula pairwise comparison, expand and simplify the formula can be obtained 
* *,i i j jc x c x i j− = − ≠  

Both sides were summed available 

( *) *i i j jn c x c x− = −∑ ∑  

Since * ( ) 0i
i N

x C N
∈

− =∑  

So ( ) ( )1 1* * ( )i i j j i jx c c x c c C N
n n

= − − = − −∑ ∑ ∑  

Nash negotiation solution can be obtained as follows: 

1* ( )i i i
i N

x c c C N
n ∈

 = − − 
 
∑  

4. model application 
Assumed in the supply chain, there are three suppliers 1, 2, 3 distribute goods to a seller M as 

shown in Fig 1. Three suppliers of distribution volume are 8 tons, 11 tons and 5 tons. Assume the 
distribution fee formula is: 

Cost = tonnage ×  unit transportation costs ×mileage. The unit transportation costs as shown in 
Table 1. 

      Table 1 cargo unit transportation costs table  Unit  (yuan / ton. Km)    

tonnage 5 8 11 13 24 

unit transportation costs 2.8 2.4 2.1 1.9 1 
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  Figure 1 Distribution Figure 

 
(1) If the three distribution enterprises distribute independently, then the fee is: 
C1=8×2.4×10=192 
C2=11×2.1×8=184.8 
C3=5×2.8×11=154 
The total distribution costs is C=192+184.8+154=530.8 
(2) If the three distribution enterprises choose joint distribution, then the cost is:  
C=8×2.4×1+5×2.8×2+24×1×8=239.2 
It can be seen, the cost joint distribution is lower than independent distribution, and the problem 

this paper discussed is how to distribute joint distribution cost, namely 239.2 apportioned. 
Suppose 1 2* { *, *, , *, *}i nX x x x x= ⋅⋅⋅ ⋅ ⋅ ⋅  is the Nash Bargaining solution what we need, according to 

the Nash Bargaining Solution we can get the solution as shown following: 

1* ( )i i i
i N

x c c C N
n ∈

 = − − 
 
∑  

Then three distribution enterprises assessed their costs are: 

1

2

3

1192 (530.8 239.2) 94.8
3

1184.8 (530.8 239.2) 87.6
3

1154 (530.8 239.2) 56.8
3

x

x

x

= − − =

= − − =

= − − =

 

5. Benefit Analysis 
Cost Analysis  
According to calculation example it can be seen, when the three suppliers distribute alone, their 

distribution costs are 192, 184.8, and 154. When the three enterprises choose cooperation and joint 
distribution, their distribution costs are 94.8, 87.6 and 56.8. Each enterprise distribution costs is much 
lower the share of distribution alone. This distribution pattern is visible both to ensure 
complementary advantages, we can maximize the synergy effect. 

Service Improvement Analysis 
When dealing with customers and suppliers, customers have many expectations, including not 

only the general expectations of the logistics operation, but also the communication, credibility, 
security, detailed understanding of customer and supplier reliability of operation and fast response 
expect other capabilities [9]. From the perspective of supply chain cooperation mechanisms, the 
distribution is not actually suppliers, manufacturers, vendors of the core business, if you build a joint 
distribution cooperation mechanism, leading jointly by the third party logistics and distribution, so 
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the supply chain upstream and downstream enterprises we will have more time and energy on their 
core business, in order to meet customer needs to customer satisfaction, you can save the joint 
distribution costs for cargo delivery availability, improve service quality and service capabilities. 

6. Summary  
In the competitive market economy time, especially in the era of the Internet economy choose the 

right partner and a reasonable cost-benefit allocation method is very important. Logistics and 
distribution is an important link, select an appropriate distribution model can avoid many problems. 
Therefore, if an enterprise wants to improve their operational capacity, the low cost in terms of 
distribution, high efficiency model is feasible. The establishment of such a cooperation mechanism 
on the supply chain as a whole, to achieve a common distribution. Based on supply chain cooperation 
mechanisms, Nash bargaining solution applied to the supply chain and distribution enterprises to 
carry out cost-sharing, generally speaking, joint distribution is itself a cooperative mechanism, use 
Nash bargaining solution to establish cooperative model of joint distribution, by solving KT 
nonlinear programming problem to find solutions negotiations Nash, namely cost allocation 
sub-optimal solution, in order to determine the joint distribution of cost allocation plan. 
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