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In order to optimize the distribution process, improve the efficiency of agricultural products distribution service 

and reduce the logistics cost, a selection model of agricultural products logistics based on low carbon constraints is 

proposed. Under the joint control of carbon emission limit constraint, carbon tax constraint and carbon emission 

right trading constraint, combined with cost function and constraint conditions, the selection and location model of 

agricultural products logistics is constructed. The experimental results show that the alternative points can be 

selected accurately by using this model, so that the logistics cost of the whole logistics network can be minimized, 

and the corresponding logistics distribution route can be given. The results can be obtained conveniently and 

quickly by programming, so the model has good practicability. 

Low carbon constraint; Agricultural products; Logistics selection model 

1 Introduction 

At present, the distribution of agricultural products logistics distribution center is uneven, the variety of 

agricultural products is wide, the distribution efficiency is low, the technical requirements of agricultural products 

distribution are high, the distribution costs are high and so on, which restricts the development of agricultural 

products logistics in China. This paper studies the location of agricultural product logistics distribution center, 

establishes a reasonable logistics distribution system, optimizes the distribution process, improves the efficiency 

of agricultural product distribution service, reduces the logistics cost, and promotes the development of 

agriculture and rural economy in China. It is of great significance to increase farmers’ income (Yang 2018). 

Min Zheng, Huiping Feng, Guixian Tian published an article in 2019 in the journal Ekoloji, Issue 107, entitled 

“The Construction and Evaluation of Green Logistics Ecosystem of E-commerce in China.”, the green logistics 

ecosystem composed of green production, green marketing, green consumption, green logistics and environment 

is constructed. The characteristics of enterprises, government, consumers and the public in the system are 

analyzed. On this basis, the ecosystem evaluation index system is constructed. The economic benefits of green 

logistics ecosystem in e-commerce in China are evaluated by analytic hierarchy process (AHP) and fuzzy 

comprehensive evaluation method. The results show that the proposed method has high accuracy. The economic 

benefits of e-commerce green logistics ecosystem in China are evaluated effectively. After the enterprise adopts 

the green logistics ecosystem, the overall economic benefit has been well evaluated. This method has high 

evaluation efficiency and accuracy. On this basis, the selection model of agricultural products logistics based on 
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low carbon constraints is proposed, and the location of logistics center is analyzed. 

The logistics in China is relatively late, and in recent years, with the upsurge of logistics, the existing logistics 

facilities can not fully meet the demand of the logistics, and the domestic scholars have also produced a research 

upsurge, and some results have been obtained (Pan 2017). Li Qingsong et al assume that the inventory cost of a 

single distribution center is a nonlinear mathematical relationship with the quantity of goods, and establish a 

single objective function, which is composed of fixed cost, inventory cost and transportation cost, and simplifies 

the model. A simple mixed integer programming model is established to explore an optimal inventory scheme. 

Gao Taiguang et al used rough set evaluation method and group decision characteristic root evaluation method to 

evaluate the influencing factors of location planning problem, combined with quantitative influencing factors to 

construct the location planning model of distribution center, and used genetic method to solve the location 

planning model. The optimal solution is obtained. At this time, if the corresponding life parameters of distribution 

cost are taken into account, the practicability of the model can be enhanced to a certain extent. Chen Jiao takes 

consumer satisfaction and consumer value into account in the problem of distribution center location, and puts 

forward that the premise of location decision is to distinguish consumer value, take time as the restriction 

condition of consumer satisfaction, and construct the minimum logistics cost. The multi-objective decision 

programming model with the highest consumer value. 

This paper takes the agricultural product distribution center as the research object, analyzes and integrates the 

relevant literature on logistics facilities, agricultural product distribution center, location and carbon emission in 

the process of logistics at home and abroad. This paper introduces the theory of location selection of agricultural 

products distribution center based on carbon emission constraints, which provides a theoretical basis for this 

study. 

2 Idea Description 

2.1 Carbon emission constraint 

Banjaafar is one of the early scholars who pay attention to carbon emissions. It introduces carbon emissions into 

the supply chain to carry on the research, and divides the carbon emission constraints into the following three 

kinds to explain: 

(1) Carbon emission limit constraints. The restriction of carbon emission limit refers to the government issuing 

certain carbon emission right quota to each enterprise through the total amount control, prescribing the upper 

limit of each enterprise’s carbon dioxide emission, and requiring the enterprise to carry out the total amount 

supervision and control to the carbon emission to achieve the goal of reducing the emission. Penalties for 

enterprises with carbon emissions in excess of quotas to deal with (Zhang et al. 2018). Agricultural products 

enterprises and tripartite logistics enterprises can arrange appropriate distribution nodes to plan the transportation 

routes of agricultural products, so as to avoid unnecessary energy consumption and increase carbon emissions 

caused by no-load, less load and so on in the process of agricultural product distribution. The restriction of carbon 

emission limit can mainly guide and change the development mode of agricultural product distribution, and make 

the consciousness of “carbon reduction” of enterprises and governments form and strengthen. The restriction of 

carbon emission limit can gradually guide investors to turn their goals to low-carbon field, develop low-carbon 

technology, promote the application of low-carbon technology in society, and transform and upgrade the social 

development and enter the era of low-carbon economy. 

(2) Carbon tax constraint. Carbon tax is a tax on carbon dioxide emissions, and carbon tax constraints are a 

process of curbing carbon emissions by levying certain taxes on carbon dioxide units. One of the culprits of 
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global warming is believed to be the massive emissions of carbon dioxide, which is used to curb carbon dioxide 

emissions into the air to ease the pace of global warming. The ways of carbon emission mainly include the energy 

consumption of production, processing, transportation and so on, and the more low-carbon products are, the more 

competitive they are in the market. 

(3) Carbon emission trading constraints. Carbon trading was first proposed by American economist Dyers in 

1968. at the same time, it pointed out the emission rights of legitimate pollutants and showed its image in the 

form of emission permits. Make it possible to buy and sell like a product. (Piri et al., 2017)The formulation and 

implementation of carbon emission trading restraint authority is mainly carried out by the government to regulate 

and control carbon emissions, usually by the government to set up relevant carbon trading evaluation agencies. 

The maximum carbon emissions in line with environmental development in a certain region are divided into a 

number of carbon emission shares according to certain standards, each carbon emission share corresponds to the 

corresponding emission right, Then, in accordance with certain standards, the right to trade carbon emissions is 

assigned to the corresponding units. This authority may be subject to transferable trading and other transactions to 

the extent permitted by law (Zhang 2017). 

There are many kinds of agricultural products, large demand, the quality of agricultural products is affected by 

the region, the season has great influence, the fresh and perishable characteristics of agricultural products, the 

preservation of agricultural products in the logistics process, refrigeration technology has high requirements. 

These factors should be fully taken into account in the location of agricultural products logistics distribution 

center. For example, the logistics distribution center covers a large area, so it is necessary to fully consider the 

characteristics of regional demand for agricultural products to meet the living and consumption needs of local 

residents. The consumption of fresh agricultural products is large, and the technical requirements for preservation, 

refrigeration and freezing of agricultural products logistics distribution center are high. The local traffic 

conditions and characteristics should be fully considered in the site selection, so as to avoid congestion and 

adverse effects on the environment, and so on. 

2.2 Establishment of selection Model of Agricultural products Logistics 

(1) fixed construction costs 

The establishment of the agricultural distribution center and the purchase of logistics facilities and equipment will 

invest a lot of money in the early stage, and it will take a long time to recover this cost after investing a lot of 

money at one time. Therefore, it is very important to incorporate the fixed construction cost into the calculation in 

the process of site selection planning of agricultural product distribution center (Yao et al. 2018). In this study, the 

sum of the initial investment and equipment purchase investment of the agricultural product distribution center is 

taken as the fixed construction cost of the agricultural product distribution center, and the PC is the fixed 

construction cost. 

j
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j XPPC 
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（1） 

In the form above, jP represents the fixed construction cost (yuan), of agricultural product distribution center j, it 

is a variable of 0-1,  when
0jX

, the agricultural product distribution center is not selected; when
1jX

, the 

agricultural product distribution center is selected;

(2) Daily operation cost 



Ekoloji 28(108): 1307-1312 (2019)

1310

In the daily situation, there will be a certain operating cost in the process of agricultural product transportation. 

This paper uses the linear expression of the daily operating cost and the circulation of agricultural products of the 

agricultural distribution center to express it. If HC is used to represent the sum of the daily operating costs, there 

are: 
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(3) Constraint conditions 

①Supply constraint: the total amount of goods supplied to each distribution center from the source point shall not

exceed the total supply capacity of the source point. 
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In the form above, iQ represents the annual supply capacity of the i source point, the unit is ton / year;

②Capacity constraints: The total quantity of goods supplied to the distribution center by each source point shall

not exceed the construction capacity of the distribution center. 

Whether the distribution center is selected or not, if selected, its value is equal to 1, otherwise it is equal to 0 (Li 

2017). 

The cost function and the constraint condition are summarized together, and the location model can be obtained 

as follows: 
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3 Results 

In order to verify the scientific nature of the model, it is necessary to prove the correctness of the above 

calculation results, that is to say, it is necessary to prove that the above calculation results are indeed the 

minimum values that can be obtained. Therefore, the total cost in the case of other locations that meet the 

requirements will be calculated below. The obtained results are compared with the above calculated results. 

Table 1 comparison of the results of selecting different alternative points 

project cost 

Selected alternative 

point 
1，3 2 2 2,3 

Logistic Cost  11399.12 20911.5 13470.62 17980.19 

From the above analysis, we can see that the alternative points can be selected accurately by using this model, so 

that the logistics cost of the whole logistics network can be minimized, and the corresponding logistics 

distribution route can be given. Because the model is an integer programming model, the mathematical software 

Lingo is used to solve the problem. Lingo software has strong computing power and can solve integer 

programming model with more than 1000 constraints and variables quickly, and the results can be obtained 

conveniently and quickly by programming, so this model has good practicability. 

An enterprise is located in the region and plans to build a certain number of distribution centers in the region to 
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broaden the supply and sales channels of its products. The enterprise has two production bases in the site 

selection area, the goods are first supplied to the distribution center by the source point, and then transported by 

the distribution center to each demand point. The number of alternative distribution centers is 1, taking into 

account the cost factor, the number of new distribution centers cannot exceed 3. 

4 Discussion 

The location problem of agricultural product logistics distribution center is a new problem, which needs to be 

deeply studied both in theory and in practice in order to make it more mature. Due to the relationship between 

time and author level, there are still many areas for improvement in this paper. For example, when constructing 

the location model, this paper only considers how to reduce the cost of the enterprise itself, but it does not 

consider the problem of competition. If a new distribution center is built in an area where competitors already 

exist, it is not possible to consider only the business situation of the enterprise itself, but also how to compete with 

the opponent to attract customers’ needs. In this way, it is necessary to analyze the location from the perspective 

of game, which is also the place where the author will continue to study in the future. 

5 Conclusion 

Due to the low construction and research of the low-carbon level evaluation index system of the logistics 

enterprises, and the empirical research on the logistics enterprises, the enterprise has difficulty in data acquisition 

for commercial interests. therefore, the constructed evaluation index system still needs to be further improved and 

verified. It is believed that with the deepening of low-carbon logistics research and the further deepening of 

national policy orientation, the research on the evaluation of low-carbon logistics level will become more and 

more mature. 
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