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Abstract: The long-standing problem of agricultural product
logistics process heavy loss and high cost has seriously
constrained the development of rural economy and the
improvement of the living standard of farmers. In order to
identify the main factors which influence the development of
agricultural products logistics, six aspects, i.e. the rural
logistics support level, the level of economic development,
social attention, logistics supply and demand level, the level
of modernization and logistics technical levels with 20 factors
were selected to establish evaluation index system. The
combination of analytic hierarchy process and Grey
correlation analysis method is applied to calculate the
indicators at all levels. And the results were analyzed
meticulously with a view to China's modern agricultural
product logistics development planning and provide scientific
basis.

Keywords: agro products logistics, index system, AHP,
Grey correlation analysis.

INTRODUCTION

After years of development, the supply and output
capacity of agricultural products in China has made great
improvement. But compared to the United States and
other developed countries, there is still a large gap. A
prominent problem is the process of agricultural logistics
losses and the high cost of circulation. According to the data,
the loss rate of fruits, vegetables and other agricultural
products in developed countries in the harvesting, transport
and storage process is less than 5%, while China's loss rate
is about 35%, even in the developed areas in China, the loss
rate can also reach 20% to 30%[1]. At the same time, as a
large agricultural country, the liquidity of China's agricultural
products, food, oil, vegetables, fruit, meat, eggs and other
products ranked first for many years, in the world. The high
loss rate as well as a huge base led to a serious waste of
China's agricultural intermediate links. In view of this, the
domestic scholars have carried out extensive research
around the impact of China's agricultural products logistics
problem. Yang Jun, et.al™ measured the logistics efficiency of
agricultural products of China's major provinces over the
years with distance function and non-parametric linear
programming method, proving that rural urbanization in China
has a significant role to enhance the efficiency of agricultural
logistics. Li Qingfang[3] identified the six key factors like the
total power of agricultural machinery, the state of financial
expenditure for agriculture that affect the demand for
agricultural products logistics with multiple linear regression
and principal component analysis method, and established a
linear regression model. Taking vegetables liquidity for
instance, Tang Bulong[‘” analyzed the effect of roads, the level
of information, brokers, facilities, and education level on
logistics development, and came to the level of significance of
each factor. It is not difficult to find that the studies above are
more in-depth studies selecting only one aspect of China's
agricultural products logistics. A comprehensive analysis of the
influencing factors of China's agricultural products logistics is
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still in short. Therefore, a comprehensive analysis to identify
the key and targeted factors to improve them is with
practical significance.

The main factors affecting the agricultural product
logistics

There are many factors affecting agricultural products
logistics. Yang, Tang as well as Li gave a detailed study
from the agricultural logistics point of view. In addition,
Feng Dan[5] carried out a detailed analysis by selecting
the four aspects of a total of 17 factors from the
perspective of the logistics industry as a whole. After
earnestly drawing, six aspects including rural logistics
support level, the level of economic development, social
attention, supply and demand level of logistics, the level of
modernization and logistics technology of a total of 20
factors affecting the agricultural product logistics are
filtered on this basis, combined with expert advice.
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Table 1/ &1
Agri-product logistics development level evaluation index system / RF*= @YK X BIFNIERER
The first grade The second grade . . . General
indexes(A) / indexes (B) / Weg:s / The thlrd_g;;:;%ndexes(C) / ranking /
— G A —Sh B =RuRm C B
The length of rural postal line / RAT#RI® L& B KE 0.0318
The number of employees of the transportation and 0.0319
warehousing industry / 3Bzl Ml A 5 3k '
The total power of agricultural machinery /
_ 0.0379
- R HBES D
The rural logistics - - - -
support level / 0.1373 National fiscal expenditure for agriculture / 0.0305
RFYR X FAF ERMBATRILHZH '
The original value of fixed assets for production of rural
households(transportation, post and telecommunications) 0.0422
| RNREEFHEER"™RE (KEBEHERELD )
Fixed asset investment in rural areas /
e e 0.0337
RNEERFRE
Per capita net income in rural areas /
0.0818
. RN ABLERA
The level of economic - -
development / 0.2452 Retail sales in rural areas / 0.0646
Agricultural Product ZFRBKE BREESHRREELM
Logistics / Per capita gross domestic product / A3 GDP 0.0761
=] =
=R Urbanization rate / #4810 % 0.0595
Social attention / The number of articles of the rural logistics phase in CNKI
AR 0.0314 v 0.0071
= | CNKI B R*=mYRMEXNERE
o The number of import and export of agricultural products /
Logistics supply and . o= 0.0553
demand levels / 0.2345 it i AR R R
MR EKF Agriculture, forestry, animal husbandry and fishery 0.0801
RABUE A B 7= E '
Overall netizens / BA&MEME 0.0232
The level of —
modernization / 0.1130 Internet penetration in rural areas / 0.0188
RRALKF RNEBRMERE
The extent of resident education / ERZHERE 0.0347
The level of storage technology / & Rk F 0.0712
The level of logistics The technical level of the fresh frozen technology / 0.0649
technology / 0.2385 AHREEARKT '
WRBEARKF The level of packaging technology / ‘@% ARk F 0.0661
The level of picking technology / R Rk F 0.0655
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MATERIAL AND METHOD
Calculation of qualitative indicators

As the level of development of the agricultural product
logistics evaluation is a complex multi-factor integrated
decision with incomplete information, which contains both
qualitative indicators and quantitative indicators. Among
the index factor is essentially a gray relationship. So it is to
be calculated with the combined method of AHP and gray
relational analysis. Analytic Hierarchy Process is a method
that decomposes decision-making related elements and
combines each attribute on a qualitative judgment and
quantitative analysis by constructing a hierarchy and ratio
analysis. It can be divided into six steps, such as define the
problem, establish hierarchy, build judgments matrix,
hierarchy single ranking and its uniformity inspection,
hierarchy general ranking, uniformity inspection. According
to the judgment matrix, A B layer level single-sort results
are calculated as follows. In Table

2, A, =6.1269, CI =0.0254, Rl =1.24, the mean
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Calculation of quantitative indicators

RI=124 |, ¥ 5 B # — H® # #&
random consistency index CR =0.0205< 0.10. CR = 0.0205 < 0.10 .
Table 2/£&2
Secondary indicators of single-level sequencing /| =R/t ELLHSF
The second grade indexes /| —£##5B Weights (b)) /| EEE b,
The rural logistics support level | KA/ 57 % #FK-F 0.1373
The level of economic development | &5 % /@ kF 0.2452
Social attention / #£XZE 0.0314
Logistics supply and demand levels / #7 ZEX-F 0.2345
The level of modernization / FA1EKF 0.1130
The level of logistics technology / #7757k % -F 0.2385
ERELH i .

Professor Deng Julong’s system theory is a mathematical
method used to solve the system of uncertain information.
The basic idea of the theory is analyzing the degree of
association or similarity between various elements in the
system and upon which the system is sorted. The advantage
of this method is a comparison of the geometric relationship of
the system within the time sequence statistics can be
conducted for multiple indicators by a quantitative analysis of
the development trend of the dynamic process. And thus the
gray relational degree between the reference series and
comparing columns can be obtained. It avoids accidental
impact of a given year data, and the data requirements are
not demanding. During the Grey correlation calculations,
expert opinion method is used to rate the qualitative
indicators. Then associate the B layer index with the C layer
index calculated by multiplying the weights and its correlation.
The impact of the second indicators can also be taken into
account in the calculation of gray relational analysis with the
combination of AHP and Grey Relational Analysis, so that the
computing is closer to reality. The specific calculation steps
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are as follows:
- Determine the analysis of the number of columns. Setting the

reference sequence is Yy = {y(/(} k =12 A, n} ; the

comparative sequence is ){:{,y(/(] /(:12/\,}’,' =12An-

The amount of agricultural product logistics from the year
2005 to 2010 is selected as the reference sequence,
which is regarded as a substitute for the overall level of
development of the agricultural products logistics.

- Standardized processing of the index value. In this
paper, the mean law is used to regulate the treatment,
and eliminate the dimensionless impact of different
indicators to get a matrix X:);(/&,k: AR =12N\n;

- The calculation of the correlation coefficient. For the
reference sequence and comparative sequence, the
points to the interval distance method are used to
obtain the correlation coefficient of the ¥{x) and x, (k)i
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o minmin[Y,(k)- x (k) + o max max]y (k) - x (k)

i - \Y(k)—x(k)ﬁpm}ax m?X\Y(k)—Xi(k)\

In the formula, p is the distinguishing coefficient. The
smaller the p whose argument is in the interval (0, 1), the
greater the resolution is. Usually p=0.5. As the degree of
correlation between the comparative sequence and the
reference sequence, the associated formula of the k factor
is:

c (k)=

The general ranking W= Zslb'c' (kl/' = 123456)" The
), C; 2,345,
j =1

calculation results are shown in Table 4 for the

quantitative indicators.

D

K (1)F,p AOHWR, p B/, DPHEX, —
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R
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HWEEHEFER. ZHF The general ranking
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Table 3/#3

The Grey relational sort results /| ZXBHFLER

_ correlation degree(c;)) /
The third grade indexes | =&#&# KB
The length of rural postal line | ZKATHFZE 5K E 0.0913
The number of employees of the transportation and warehousing
industry / 0.0915
KEE GO REWMMA T
The total power of agricultural machinery / Kk #4550 0.1087
National fiscal expenditure for agriculture / F 5 B /H F R M A Z H 0.0874
The original value of fixed assets for production of rural

households(transportation, post and telecommunications) / 0.1211

K FELFMEEZ=RE ( KBS HHEL )

Fixed asset investment in rural areas | K77 [EE &~ & 0.0967
Per capita net income in rural areas | K#7A 2525 A 0.2348
Retail sales in rural areas | KA/ 2B EEELZT 0.1853

Per capita gross domestic product / A 2 GDP 0.2184
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Urbanization rate / $#¢8/LE 0.1706

The number of articles of the rural logistics phase in CNKI /
CNKI R EHTHAIR X & 0:0205

The number of import and export of agricultural products /
HH 0K 01587

Agriculture, forestry, animal husbandry and fishery /

RAHEA 02299
Overall netizens /| & # M RHE 0.0665
Internet penetration in rural areas | K47 ZBMZER FE 0.0540
The extent of resident education /| FEZFHEEE 0.0995
The level of storage technology / 2 ##& KKk F 0.2044
The technical level of the fresh frozen /| 8% REFE A K-F 0.1863
The level of packaging technology / &Z##&A kF 0.1897
The level of picking technology / SR#A# Ak F 0.1878

In the difference sequence Min=0.0007, Max=0.6062.

RESULTS

After calculation, the final result for each index is
shown in Table 1, from which we can see the macro-
economic indicators such as per capita net income in
rural areas, per capita GDP, has a greater impact on the
agricultural products logistics of the year 2005 to 2010.
Then , the retail sales in rural areas, The level of
logistics technology, urbanization rate, the number of
import and export of agricultural products etc, which can
be regarded as factors affecting the consumption.
Followed again , the technical level of the fresh froze,
the original value of fixed assets for production of rural
households, the total power of agricultural machinery,
fixed asset investment in rural areas etc, which can be
viewed as agricultural impact factors and key technical
factors. Finally, other factors are considered, the effect
of which in the years 2005-2010 on China's total
agricultural product logistics is very small.

CONCLUSIONS

It can be seen that with the national increase of
agricultural inputs and financial support to the agriculture,
forestry, animal husbandry and fishery output value
constraints to the amount of agricultural products logistics
has been gradually reduced, based on the analysis above,
combined with the current situation of China's agricultural
products logistics. In order to improve the overall level of
development of the agricultural product logistics, the
government should focus on improving the level of
infrastructure and agricultural mechanization, level of
modernization of rural logistics information, as well as
agricultural products logistics technology and other related
aspects.

Continuous increasing of rural logistics infrastructure

For a long time, China's road mfrastructure means of
transport  were relatively undevelopped which
demonstrates mainly in the small scale of road network,
low homeland coverage and road grade, as well as poor
capacity. The volume of rural transport is small. Part of the
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backward areas still maintain the traditional rough mode of
transport as the main means of transport, such as
agricultural vehicles or small and medium-sized trucks,
even with the help of human or animal power, which
contributes to transportation inefficiencies, high energy
consumption and heavy pollution. Therefore, to promote
the development of agricultural product logistics, we must
continue to increase the logistics infrastructure in rural
areas, improve the level and coverage of rural roads, and
increase the investment in fixed assets of the
transportation of Posts and Telecommunications industry
for production of rural households.

Gradually increase the rate of agricultural mechanization

It is an important indicator of agricultural mechanization
to measure a country's level of agricultural development. In
the early 1940s, the United States took the lead in realizing
the mechanization of food production. Since the 1990s,
food, crops and some vegetables of developed countries
led by the United States have achieved a high degree of
mechanization from planting to harvest. The substantial
decline in the proportion of the agricultural labor force,
accounts for only 2% to 8% of the country's total labor
force. Although many developing countries, including
China, have accelerated the pace of agricultural
mechanization, overall it is still only equivalent to the level
of economically developed countries in the early 1950s to
1960s. It is also very important for the promotion of
agricultural development and agricultural logistics to
increase the level of agricultural mechanization, and
vigorously raise cropland efficiency as well as labor
transfer.

Promote the construction of agricultural information

At present, information of agricultural products is
mainly released through radio, television and other
traditional media in China. With the rapid development of
information technology, the information center of rural
economy and agricultural professional websites have been
built?. There are some rural agricultural leading enterprises
which establish a specialized agricultural products page
website publishing market information and gaining agricultural
publicity. But overall, the level of information construction in
rural areas is stil rather backward with low Internet
penetration and poor information flow. The level of agricultural
e-commerce has yet to be enhanced.

Increasing the degree of social wide concern

In recent years, with the concern of three rural issues,
agricultural products logistics began to attract attention of
the community. More and more in-depth studies are
carried out by experts and scholars in this field. However,
these are still far unable to meet the needs of the
development of rural logistics. First, it is the lack of
professional logistics of company stationed in the logistics
market of agricultural products. Second, the lack of
government attention and great support for agricultural
products logistics enterprises. As a result, it needs not only
the government, the media, the attention of the relevant
agencies, but also the 3PL enterprises and strong
preferential policies to increase social concern ai a wide
range.

Developing modern logistics technology

Because of the fresh and perishable nature of some
agricultural products, their preservation time is short with
demanding storage environment and conditions, which
makes such agricultural products logistics cost, low
efficiency, and lack of profitability point™*Y. Therefore, in
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the entire chain of agricultural production, transportation and
sales, technological innovation has become an important
support and motivation of the development of agricultural
products logistics mdustry The United States with
developed agricultural logistics has formed a modern
logistics technology system with IT having as core, storage
and transportation technology , packagln% technology and other
professional technology as the support”™. While in China's
agricultural technology research and development emphasis is
generally placed on the technology of the production processes
in the fields, such as seed and plant protection, then
gradually starting to focus on the aspects of technical
research of the processing of agricultural products. Also,
technology research of agricultural products logistics chain
has not been taken serlously[ Backward logistics
technology seriously hindered the development of China's
agricultural products logistics, causing waste and loss of
agricultural custody and transit. Therefore, to develop
modern agricultural products logistics technology, including
picking, warehousing and packaging, to guide agricultural
products logistics standardization have an important
significance to promote the progress of agricultural
products logistics, develop rural economic and increase
farmers' income.
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