|

7/ “““\\\ A ECO" SEARCH

% // RESEARCH IN AGRICULTURAL & APPLIED ECONOMICS

The World’s Largest Open Access Agricultural & Applied Economics Digital Library

This document is discoverable and free to researchers across the
globe due to the work of AgEcon Search.

Help ensure our sustainability.

Give to AgEcon Search

AgEcon Search
http://ageconsearch.umn.edu
aesearch@umn.edu

Papers downloaded from AgEcon Search may be used for non-commercial purposes and personal study only.
No other use, including posting to another Internet site, is permitted without permission from the copyright
owner (not AgEcon Search), or as allowed under the provisions of Fair Use, U.S. Copyright Act, Title 17 U.S.C.


https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
http://ageconsearch.umn.edu/
mailto:aesearch@umn.edu

Asian Agricultural Research/ I i < dl: & 38 2009,1(4) :41 -43, 52

Responsible editor:Jinyan Responsible translator: Chengna

Spatial Agglomeration Degree and Influencing Fac-
tors of Main Agricultural Products in Guangdong

Province of China

CHEN Wei-lian® , ZHANG Hong-ou, Wang Rong-rong, CHEN Jing

Guangzhou Institute of Geography, Guangzhou 510070, China

Abstract This paper introduces the calculation formula and measure standard of Gini coefficient, and then measures the spatial agglomeration de-
gree of main agricultural products in Guangdong Province by Gini coefficient. It also analyzes the influencing factors of the agglomeration of main ag-
ricultural products in Guangdong Province, and puts forward related suggestions.
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Spatial agglomeration of agricultural product refers to the
organic geographical combination of similar agricultural products
in the field of agricultural production, taking a particular region
as the basic support unit; thus distribution of agricultural pro-
duction is relatively concentrated. Spatial agglomeration degree
of agricultural product means the agglomeration degree of agri-
cultural products in the geographical space under the influen-
cing of economic benefits, cost savings, technology sharing
and other factors, that is, the agglomeration degree of the pro-
duction layout of agricultural products.

Characteristic of spatial agglomeration of agricultural prod-
ucts is increasingly significant in recent years. However, there
are few researches on the agglomeration degree and influen-
cing factor of agricultural products, which is not conducive to
the guidance of future agriculture development, especially the
optimization of agricultural production layout. Therefore, this
paper uses Gini coefficient to measure the spatial agglomera-
tion degree of agricultural products in Guangdong Province. It
then further explores the factors influencing the spatial agglom-
eration of main agricultural products and their operation mecha-
nism in order to provide reference for the future layout adjust-
ment of agricultural production.

1 Research method

Gini coefficient is put forward by the Italian economist Gini
according to the Lorenz Curve. Gini coefficient is a statistical
index to quantitatively measure the difference degree of income
distribution. When studying on the industrial cluster, American
economists introduced Gini coefficient as an important index to
measure the agglomeration degree of a given industrial agglom-
eration at the end of 1980s. Keebleetc uses both of Lorenz
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Curve and Gini coefficient to measure balance degree of indus-
try in regional distribution. Krugman calculated the locational
Gini coefficient of 3 digit industry in America'"’. Scholars in Chi-
na have begun to use the Gini coefficient to study the equilibri-
um of industrial regional distribution in China in recent years.
Gini coefficient is applied in the research of China industry, IT
industry in Yangtze River Delta and the regional agglomeration
degree of Shanghai manufacturing by Liang Qi, Wen Mei, Liu
Bin, Chen Qi, Dai Zhi-peng et al' ~*'. Study on spatial agglom-
eration degree using Gini coefficient by Chinese scholars mainly
focuses on industry and its sub-industries, and pays little atten-
tion to agriculture. Therefore, we use Gini coefficient to study
on the difference degree of regional distribution of main agricul-
tural products in Guangdong Province of China.
1.1 Calculation formula of Gini coefficient Formula for
calculating the Gini coefficient does not form a unified standard.
Many scholars in China have proposed amendments for the ap-
plication of Gini coefficient in China. We adopt the calculation
formula of Gini coefficient used by Wen Mei to calculate the
spatial agglomeration degree of agricultural products in Guang-
dong Province™® . The formula is
33K -K|
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where n is the number of statistical cities, K;is the proportion of
the scale of product K in city i to that of Guangdong Province,
K; is the proportion of the scale of product K in city j to that of
Guangdong Province, and T, is the mean value of the propor-
tions of the scale of product K in cities to of Guangdong
Province.
1.2 Measure standard of Gini coefficient When calculat-
ing the agglomeration degree of agricultural products by Gini
coefficient, value close to 0 indicates the equilibrium distribution
of agricultural products; and the value close to 1 shows the dis-
equilibrium distribution, that is, the high agglomeration degree.
Considering the specificity of agricultural production layout,
standards for measuring the difference degree of spatial distri-
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bution of main agricultural products in Guangdong Province can
be classified into 6 grades (Table 1).

Table 1 Measure standards of Gini coefficient for spatial distribu-
tion differences of main agricultural products

Range Spatial distribution

<0.2 Absolute equilibrium

0.2-0.3 Comparative equilibrium

0.3-0.4 Relative equilibrium

0.4-0.6 Relative agglomeration

0.6-0.8 Comparative agglomeration

>0.8 Absolute agglomeration

2 Gini coefficient of the main agricultural

products in Guangdong Province

We select several main agricultural products in Guangdong
Province—paddy, sugarcane, vegetables, tea, longan and li-
tchi. Gini coefficients of these six main agricultural products are
calculated by using the crop acreage and yield data from the
2006 Rural Statistical Yearbook of Guangdong Province and the
2008 Rural Statistical Yearbook of Guangdong Province. And
the Gini coefficients are used for measuring the spatial agglom-
eration degree of agricultural products ( Table 2). Calculation
result shows that Gini coefficients calculated by the two indices
of sowing area and yield are similar. And agglomeration de-
grees are the same, indicating that it is viable and scientific to
use these two indices to calculate the Gini coefficients of agri-
cultural products. Gini coefficients of the 6 main agricultural
products ( except longan) in 2007 are higher than those in
2005, indicating that the spatial distribution of major agricultural
products in Guangdong is increasingly concentrated and the de-
gree of agglomeration is increasing. Gini coefficient of sugar-
cane is the biggest, which exceeds 0.86 in the two years; and
its spatial distribution shows absolute agglomeration. Gini coef-
ficients of tea, longan and litchi in the two years of 2007 and
2005 are all slightly larger than 0.60, showing that their spatial
distribution is comparative agglomeration. Spatial distribution of
paddy changes from relative equilibrium distribution in 2005 to
relative agglomeration distribution in 2007. Vegetable shows
relatively balanced spatial distribution with lower spatial agglom-
eration degree.

3 Influencing factors of the agglomeration
of main agricultural products in Guangdong

Province

3.1 Resources Resources are the foundation factor influen-
cing the agglomeration of agricultural products in the develop-
ment course of modern agriculture, including land, climate,
water and biological resources. The regional differences of the
combination can determine the type of agricultural products,
production scale and quality. For example, tea has higher ag-
glomeration degree and mainly distributes in the mountainous
area of eastern and northern Guangdong Province. This is be-
cause terrain has great impact on the tea quality. Mist covered
mountainous area in eastern and northern Guangdong Province
have diffuse light, great temperature difference between day

and night, high air humidity, and superior ecological environ-
ment, which are conducive to the growth of tea, and can pro-
duce high-quality tea. Longan and lichi have high agglomeration
degree, mainly distributed in western Guangdong. These are
because that the soil, light, heat and water resources in west-
ern Guangdong are of benefit to produce high — quality tropical
fruits.

Table 2 Comparison of the Gini coefficient of main agricultural
products in Guangdong Province in the years of 2005

and 2007

Agricultural Area index Yield index
product 2005 2007 2005 2007
Paddy 0.379 2 0.4133 0.383 3 0.420 8
Sugarcane  0.864 6 0.9113 0.860 4 0.911 2
Vegetable 0.3358 0.3650 0.336 5 0.370 5
Tea 0.651 8 0.651 0 0.620 6 0.646 7
Longan 0.669 4 0.661 1 0.646 9 0.642 1
Litchi 0.616 8 0.644 0 0.629 4 0.662 2

3.2 Production habit Production habit is another basic fac-
tor influencing the agglomeration degree of main agricultural
products in Guangdong Province. Production habits in different
areas are accumulated through a long period of time based on
local resources, which determines what the peasant produce
and how to produce it. For example, agglomeration production
of tea is due to the superior resources in eastern and northern
Guangdong Province; and peasants have the habit of tea pro-
duction. Most areas of Guangdong Province are suitable for
rice planting, and there is a tradition of rice planting ever since
ancient times. Therefore, the rice is planted in low agglomera-
tion degree. Production habit is a relatively stable element and
is changeable. Production habit of peasants has been changed
quietly with the development of economy, science and technol-
ogy. The integration of modern technology and traditional pro-
duction technology has enhanced the production skills of peas-
ants, has shown certain impact on the production type, quantity
and quality, and has affected the spatial agglomeration of agri-
cultural product.
3.3 Market Market is a core element to promote the ag-
glomeration of main agricultural products in Guangdong Prov-
ince. Unlike the production objective of traditional agriculture,
its aim is to meet the needs of producers, and has significant
characteristics of self-sufficiency. Modern agriculture is the
commercialization of agriculture in a market economy. lts pur-
pose of production is to meet market demand, to realize market
exchange of agricultural products, and to obtain economic ben-
efit. Therefore, the ultimate goal of agricultural production is to
satisfy the market needs for type, quantity and quality of agri-
cultural products so as to obtain market benefit of agricultural
products. If the supply of agricultural products matches the
market demand, market benefit of agricultural products is in
good condition, which can enlarge the production scale of
peasants, and improve the spatial agglomeration degree of ag-
ricultural products.

However, the market demand is changeable, which chan-
ges with the development of social economy and technology.
This leads to the variation of the type of agricultural products in
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different areas, and also changes the spatial distribution of agri-
cultural products. Taking sugarcane production as an example,
the Pearl River Delta Area was once an old sugarcane area in
Guangdong Province with long history, good foundation and rel-
atively high production level. It has obvious advantage in both
natural resources and production habit. However, sugarcane
production is mainly distributed in Zhanjiang City at present.
This is because market demand of agricultural production has
changed in the Pearl River Delta Area with the development of
economy. And the comparative benefits of other crops are
higher than the sugarcane in Pearl River Delta Area. There-
fore, there is an outside moving of sugarcane production. Cli-
matic condition of Zhanjiang City is very suitable for the devel-
opment of sugarcane. Besides, Zhanjiang City has abundant
land and the habit of sugarcane production. Sugarcane pro-
duced in this city not only meets the demand of market, but al-
so can obtain higher market benefit than other dry crops.
Therefore, sugarcane production has significant comparative
advantage; and Zhanjiang City becomes the major area for
sugarcane production.

3.4 Science and technology Science and technology have
provided strong technical support for the spatial agglomeration
of main agricultural products in Guangdong Province. They are
the flow elements influencing the agglomeration of agricultural
products during the development of modern agriculture. Impact
of science and technology on agricultural development can be
seen everywhere during the course of modern agricultural pro-
duction. Biotechnology is widely used in breeding, sowing,
seedling culture and other production processes, which im-
proves varieties and habits of agricultural products, expands
the scope of agricultural cultivation, and creates conditions for
the industrial production. Computer, remote sensing and other
information technology are widely applied in the monitoring,
management and pest control during agricultural production,
which reduces the risk of agricultural operation, and ensures
the smooth development of agricultural production. Develop-
ment of the advanced technologies of processing, transporta-
tion and sale in agricultural products has provided basic condi-
tions for the agglomeration production of agricultural products
from production to sale, and has solved the problem of sales of
agricultural products'®'. For example, litchi has short mature
stage and is neither storable nor transportable. It is easily to
grow brown and decayed after harvest, thus its commercial val-
ue is lost. Therefore, the development of preservative technol-
ogy, the storage technology and automobile transportation
technology is an important condition for the improvement of
fresh-keeping of litchi. Litchi can be stored for 5 —7 d at room
temperature, and for 34 d at low temperature. But the storage
period can reach 45 —60 d by using sulfuring technology and
compound chromatic agent'®’. Extension of preservation period
of litchi will lead to the further development of litchi agglomera-
tion production.

3.5 Circulation Circulation is another flow element promo-
ting the spatial agglomeration of agricultural products. Agricul-
tural products flow from peasants to consumers after produc-
tion. Thus, exchange of agricultural products is achieved in or-
der to obtain market benefit. Circulation of agricultural products

has resolved actual difficulties of the agglomeration production
of agricultural products in modern agricultural economy. This is
mainly reflected in two aspects. Firstly, the continuous devel-
opment of science and technology promotes the transportation,
preservation, refrigeration and other technologies, and makes
long-distance transport of agricultural products possible. Some
agricultural products can realize agglomeration production far
away from the consumer market. Thus, the production layout
of agricultural products is changed. Secondly, development of
sale technology of e-commerce, as well as the establishment of
wholesale markets and intermediary organizations, leads to the
improvement of circulation system of agricultural products.
Smooth flow of agricultural products has solved the problem of
sales of agricultural products, and has eliminated difficulties of
agglomeration production. Meanwhile, circulation of agricultural
products requires the large-scale production of agricultural
products.

4 Conclusion

It is found out that the spatial agglomeration characteristics
of main agricultural products in Shandong Province are increas-
ingly clear by calculating their Gini coefficients. Spatial agglom-
eration degree of sugarcane in the year 2007 is the maximum,
and those of tea, longan, litchi and paddy are relatively high.
The spatial agglomeration degree of vegetable is the minimum.
Factors influencing spatial agglomeration degree are market,
natural resources, traditional habits, circulation condition, and
scientific and technological level. Among them, changes of
market, circulation condition, and scientific and technological
level have more and more significant impact on the spatial dis-
tribution of agricultural products.

Due to the effects of resources, market, circulation condi-
tion, science and technology on agricultural layout, we put for-
ward several suggestions on the agricultural development in fu-
ture in Guangdong Province taking the relative measures of do-
mestic and international agricultural regulation as references.
The aim is to improve the spatial agglomeration degree of main
agricultural products, and to promote the development of agri-
cultural cluster. (D Perfect the system of laws and regulations.
Speed up the construction and improvement of laws and regula-
tions related to farmland protection, industrialization manage-
ment, safety standards for agricultural products, and agricultur-
al intellectual property protection, in order to provide a legal ba-
sis for the integrated control of industrial agglomeration. 2 In-
crease financial support. Make regional support policy; en-
hance the investment on agricultural infrastructure in backward
areas; enhance the support for leading enterprises and profes-
sional associations; and further promote the development of
agricultural industry cluster. (3 Strengthen the scientific and
technological means. Improve the investment in science and
technology system; strengthen the science and technology
popularization; and ensure the quality and safety of agricultural
products in agglomeration production. @) Improve the circula-
tion system. Accelerate the improvement of market intermedi-
aries and the electronic information networks of agriculture in
order to resolve the sales problem of agricultural products.

(To page 52)



52 Asian Agricultural Research 2009

Journal of Anhui Agricultural Sciences, 2007, 35 (2) :519 -520. (in
Chinese).

[2] SHUI SY, GU XM, ZHANG X. Analysis of the government’s function
in comprehensive improvement of rural environment[J]. Journal of

Fujian Institute of Education, 2008, 9(4) :30 —=33. (in Chinese).

[3] LI WW, ZHU XD. Brief analysis on rural environment problem in the
context of new rural construction[ J]. Rural Economy, 2008(4) ;59
—61. (in Chinese).

Ina KINRIRIERFLEE

1 1,2
FE BT (1L ik R e TR 5 210098 ;2. IS5 WL 2 432100)

HE N7 PETFERNAREAEG— LA ORI FTE;QBAREFNTE;ORANERFTE, DTSR FTE, HSHTITHEAER
HNRF A= AR B — RS R RBARY ENRG , FEAR T ERZ AR T RA LRI R KA FEEANERL, LR B Z 05§
BRI AR AR 6 NG| FBOR BAR K 6 W AN ; = B R IRBL G A EB R AT RAE N, B0, R HE 22w ;v 2 RAT A
PR X E 2R Ao R 24 & R b BOBEMEER S B0 53T B2 § AN b 3T AT ERIE0G 75 e | § 4A D b 2 K 31 I8 K By 38 75 e vy ik,
ITU"ZR"EERAF, BB T IR ERARFE SR M AR — R T ERERTBEGHEBIFIR R R T S TARI IR =
A RATIRBL G BB R ;W R RS RN AR IR E IR B TERAIRIFERY F, ARG HE T LG4, 038 K56 T b g KegHE

R B T A AR 8 T AT E G A 4 BT AL S B A TR 6 K A0 e AR AT R SR SR A6

L NAS

B ERE TR BRI T R TR R A T R T A A SR L R %,

KA R ES IS

.

Eicd

LR L SR EEREER ER IR TER TEL TER IR TR TEL TIR TR TER TER IR LR Tr

(From page 43)

References

[1] LIANG Q. Gini-coefficient of Chinese manufacturing industry [ J].
Statistical Research, 2003(9) :21 —25. (in Chinese).

[2] WEN M. Relocation and agglomeration of Chinese industry [ J ].
Economic Research Journal, 2004(2) .84 —94. (in Chinese).

[3] LIU B, CHEN Q, WANG ZH. Research on IT industry cluster de-
gree in Yangtse River Delta Area[J]. Commercial Times, 2006
(14) .89 —90. (in Chinese).

[4] DAl ZP. An analysis of the concentration degree of manufacture in-
dustry in Shanghai[ J]. Journal of Wenshan Teachers College,
2006, 19(3):106 —109. (in Chinese).

[56] PAN ZJ, CAO MH, LEI HZ. Theoretical analysis to mechanism of
industrial belt of dominant agricultural product[J]. Rural Economy,
2004(10) :34 =36. (in Chinese).

FREEFERTFTmAZTEAERERE

$CO®00S0- 400G

S#0I4008008004 080040000000 SI0S0C0SIIS00S00S00SI0SO0S0CISO0S00SO0 S0

[6] Genzi Town, Gaozhou City. Storage technique of litchi[ EB/OL ].
(2006-12-09) . [2007-06-10]. http.//www. mmgenzi. com/rj_view.
aspid =857. (in Chinese).

[7] ZHANG AQ. Constructing China countryside environment govern-
ance strategy and mechanism system[J]. Special Zone Economy,
2008(12) ;161 —162. (in Chinese).

[8] REN QP, LIANG JQ. The substantial evidence research of the influ-
ence factor of the spatial convergency of Chinese high-new tech-
nique industry[ J]. Inquiry into Economic Issues, 2007(9) .55 —59.
(in Chinese).

[9] LIU XY, YIN XM, HE XH. Market potential and the spatial agglom-
eration of manufacturing sector[ J]. The Journal of World Economy,
2007, 30(11) :56 —63. (in Chinese).

g/
w5

i) [ 2= 43 1

AR, Rl ERR T F o mmsmsriosr, r40M 510070)

EiES

HZEMT EARAREHES LR H ZFREFT @GR NS, AL T AR AN E B FAXAE T KT SERLENGIF
A6 ANEL B LB AT AT R R LR ER A ER,

ALY E SR K 2005 A2 2007 B RS (FA AEE LR

R Fet WA HH) E R R AN, 0N R TS AL 60 RERRFRG AR AR, EREAY . B @R EHAN AT F
A R SABARE R by S REARR TR AIRIS, )T R A R SR A R, R RIS e, 2T T REERRFRER
WA EOF R, 2P aRTREREFHEBMRE, ST RASWIME 27, 2ETREBEAY WERRTHET;QLF IR, —£42
BEERETRP A ARIATHAT A QT , AU R EHR B ERGBECBE, THE KNG TAHF TR & = 0= WA k@
HIGA T R EERF RO TR ERRAET 2A A HA L, ORE , AH A LA R T St 2 IE B ZM A THE, ML T T R iy £ -
ARy R SR B R T R R RAF MBI, RETREG) A ELLRT S E M ERE BRI b 5 RAB AR A,
KB R ZERS SRR AEE



