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Research on Agricultural Macro Economy

Overall Evaluation on the Level of Rural Economic
Development in 31 Regions of China

YANG Dao-jian" , LIU Su-xia, ZHANG Zan-zan

College of Business Administration, Jiangsu University, Zhenjiang 21013, China

Abstract Taking China Rural Statistical Yearbook in 2008 as the data source, we select 10 indices scientifically and rationally. By using SPSS sta-
tistical software, factor analysis method and cluster analysis method in multivariate statistical analysis, we conduct analysis on the level of rural eco-
nomic development in 31 provinces, municipalities directly under the Central Government, autonomous regions in China. Finally we extract 4 com-
posite factors and offer the overall ranking of them. We divide the 31 regions of China into four types, namely the regions with developed agricultural
economy, the regions with relatively developed agricultural economy, the regions with less-developed agricultural economy, and the regions with un-

derdeveloped agricultural economy.
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In ancient China, there was a saying that people regard
food as their prime want; food regards grain as basis; grain de-
pends on land. Agriculture means the guarantee for basic ma-
terials. Agricultural economy, the basis of entire national econ-
omy, plays a determinant role in promoting the level and pace
of national economic development. In different regions, there is
a great disparity on resources and environmental conditions.
With the prodigious changes of agricultural economic situation
of all regions, the status quo of regional difference of agricultur-
al economic development in China also changes. In order to
conduct precise and rational analysis on the situation and level
of agricultural economic development in all regions of China,
this paper adopts scientific multivariate statistical analysis meth-
od to conduct overall evaluation and research on the level of
agricultural economic development in all regions of China, so
as to provide basis for relevant departments to formulate agri-
cultural policies.

1 Index selection, data source and re-

search method

1.1 Index selection Taking 8 indices amid main indices of
rural economy from China Rural Statistical Yearbook in the year
2008 as reference, after referring to other research data™ ™,
we conform to the principles that the indices are mutually inde-
pendent, the repeated calculation of related indices should be
reduced, and the indices have comparability and universality,
finally we select 10 indices, which can be seen in Table 1.

1.2 Data source The data in this paper comes from China Ru-
ral Statistical Yearbook in 2008, and in practice, it reflects the situa-

tion of the year 2007. The original data is shown in Table 2",
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Table 1

Evaluation index of rural economy

Index

Index interpretation

Z, Grain yield per unit area of
farmland //t/hm®

Z, Added value of agriculture, for-
estry, animal husbandry and fish-
ery// x10° yuan

Z, Total power of agricultural ma-
chinery per unit area of farmland
kw/hm?

Z, Use of agricultural chemical
pesticide per unit area of farmland
t/hm?

Z Effective irrigation rate of farm-
land // %

Z, Income per capita of
households // Yuan

Z, The original value of productive
fixed assets owned by rural house-
holds // Yuan/household

Z, The ratio of added value of the
primary industry and total output
value of the region // %

Z, The ratio of employees who are
engaged in the primary industry
and the employees // %

Z,, The ratio of the labor forces
with educational level of junior high
school and above /%

rural

Reflect the level of yield per unit
area of farmland

Reflect the level of agricultural
output

Reflect the level of agricultural
mechanization

Reflect agricultural chemical level

Reflect the level of agricultural
water conservancy

Reflect the level of farmers’ eco-
nomic income

Reflect the level of total input of
farmers’ production

Reflect the output rate of agricul-
ture

Reflect rural productivity

Reflect the quality of rural labor
forces

1.3 BResearch method In this paper, we adopt multivariate
statistical analysis method to conduct research. First, we select
index and data from China Rural Statistical Yearbook in 2008, and
start SPSS17.0. By virtue of SPSS17.0, we conduct a series of
mathematical processing on the original data. After factor analy-
sis, we get comprehensive evaluation index, and then use cluster
analysis method to conduct classification on all regions'®’.

2 Results and analysis
2.1 Factor analysis In many cases, due to the correlation
among the variables, the statistical data information obtained
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may overlap to some extent, thus affecting the scientificity of
evaluation and zoning research. By using the thought of dimen-
sion reduction, we transform many initial indices into several
composite indices unrelated with each other, to conduct analy-
sis and research. These composite indices are not only the lin-
ear combination of original many initial indices, but also remain
the principal information of original variables, which are more
excellent than the original indices. This paper adopts the factor

analysis in the method of dimension reduction. By using SPSS
software, we calculate the correlation matrix, eigenvalue, eig-
envector, contribution rate of variance and the orthogonal factor
matrix in succession, so as to get composite indices, and cal-
culate the scores of composite factors'®’. First, we conduct
standardization processing on the data, and get the correlation
coefficient matrix of index by calculation, which can be seen
Table 3.

Table 2 The main agricultural economic indices in 31 regions of China in 2007

Z, The . .
Zpos zTom 2 ueo o AT ZTe 2o
Z, Grain value of power of agricultural Z, Effective  Z, Income value of value of employees  forces with
yield per agf;gl::ulture, agrlcu_ltural cher_m_c al irrigation per capita productwe the primary who are educational
unit area of e.Stry’ maChmPTW pest|0|d_e rate of of rural fixed industry and engaged in level of
farmland animal per unit per unit farmland households assets total output the primary  junior high
t//hm? husbgndw area of area of Yuan owned by value of  industry and  school and
and fishery farmland farmland rural the region the employees above
x10° Yuan  kw/hm® t//hm? households % o o
Yuan/household ° ° °
Beijing 4.397 07 101 12.94143  0.60293  0.747 631 9 439.63 7 679.7 1.1 5.9 38.2
Tianjin 3.317 56 110 13.63309  0.58147 0.787244  7010.06 11723.7 2 18 19.98
Hebei 4.499 69 1805 14.464 54 0.493 9 0.725 087 4 293.43 10561.7 14.2 41.7 20.12
Shanxi 2.484 58 270 6.021 61 0.248 68 0.309 789 3 665.66 5 086.9 5.5 41.2 14.88
Inner Mongolia ~ 2.533 76 797 3.09153 0.19633 0.394134  3953.1 15 359.9 13 52.6 14.85
Liaoning 4.491 82 1133 4.753 01 0.312 1 0.364 854  4773.43 9 247 10.7 34 13.99
Jilin 4.433 24 784 3.032 16 0.278 95 0.296 405 4191.34 13 244.3 15.6 46.8 10.94
Heilongjiang 2.925 14 915 2.35277  0.147 99 0.249214  4132.29 14017.7 12.6 46.6 9.55
Shanghai 4.206 47 102 3.763 48 0.543 14 0.793 914 10 144.62 1436.1 0.8 6.1 33.3
Jiangsu 6.575 1816 7.121 21 0.717 A 0.805 072 6 561.01 8225.8 6.8 22.7 19.06
Zhejiang 3.799 74 986 12.159 58  0.483 96 0.746 493 8 265.15 14066.9 5.5 19.2 18.21
Anhui 5.065 12 1200 7.917 5 0.532 45 0.594 113 3 556.27 8229.9 16.5 45.9 11.62
Fujian 4.764 08 1002 7.974 65 0.897 91 0.714 8 5 467.08 7 423 11.3 32.4 17.84
Jiangxi 6.73577 906 8.866 52 0.469 45 0.650 9 4044.7 5020.5 16.6 41.6 13.64
Shandong 5.526 5 2 536 13.211 23 0.666 44 0.644 297 4 985.34 11396.8 9.7 37.2 21.16
Henan 6.617 71 2218 11.00013  0.718 77  0.625 259 3851.6 7 756.5 15.7 50.6 16.06
Hubei 4.686 28 1378 5.47047  0.643 09 0.449 329 3997.48 4 996 15.5 38.8 14.51
Hunan 7.105 3 1627 9.723 94 0.579 57 0.711 692 3904.2 4 063.3 17.6 50.7 16.84
Guangdong 4.511 36 1 696 6.486 64 0.771 15 0.460 723 5 624.04 4130.1 5.7 29.2 18.72
Guangxi 3.31364 1241 5.047 1 0.523 88 0.361 188 3224.05 5186.5 21.5 55.1 15.68
Hainan 2.439 86 361 4.515 46 0.573 2 0.233 54 3791.37 7 512.2 31.1 53.5 18.8
Chongaqing 4.859 1 482 3.84217  0.376 49 0.283 015 3509.29 3862.2 12.9 39.3 9.43
Sichuan 5.087 31 2032 4.24043 0.40033  0.420127  3546.69 5820.3 19.9 46.3 10.01
Guizhou 2.453 26 446 3.14585 0.182 95 0.173 749 2 373.99 4738.9 16.8 52.9 7.23
Yunnan 2.405 47 837 3.066 17 0.260 69 0.249 835 2634.09 7927.7 18.4 64.8 6.72
Tibet 2.600 39 55 9.12213  0.127 39 0.433 121 2788.2 3 0261.6 16.2 57.6 0.7
Shaanxi 2.637 44 593 3.892 57 0.392 2 0.317 955 2 644.69 7 240 11.1 48.5 15.72
Gansu 1.768 32 388 3.384 91 0.1719 0.228 121 2328.92 7 995.6 14.3 54.4 15.31
Qinghai 1.958 69 83 6.429 36 0.140 17 0.325 71 2683.78 11 223.9 11.3 44 .4 8.41
Ningxia 2.924 16 98 5.69285 0.31275 0.385 248 3180.84 16 917.7 1.7 45.7 9.34
Xinjiang 2.107 34 629 3.098 29 0.319 62 0.842 302 3 182.97 14 676.7 18 52 10.27
Table 3 Correlation coefficient matrix of all indices
Index Z Z, Z, Z, Z Z Z, Z Z Z,
Z, 1.000 0.675 0.444 0.660 0.526 0.310 -0.355 —-0.088 -0.314 0.289
Z, 0.675 1.000 0.290 0.518 0.265 -0.032 -0.233 0.162 0.071 0.055
Z, 0.444 0.290 1.000 0.501 0.657 0.427 0.141 -0.348 -0.431 0.421
Z, 0.660 0.518 0.501 1.000 0.616 0.503 -0.429 -0.179 —0.493 0.587
Z 0.526 0.265 0.657 0.616 1.000 0.654 —-0.004 -0.429 -0.609 0.553
Zy 0.310 -0.032 0.427 0.503 0.654 1.000 -0.164 -0.707 -0.935 0.821
Z, -0.355 -0.233 0.141 -0.429 —-0.004 -0.164 1.000 0.042 0.234 —-0.420
Zy —-0.088 0.162 -0.348 -0.179 -0.429 -0.707 0.042 1.000 0.811 -0.534
Zy -0.314 0.071 -0.431 —-0.493 —-0.609 -0.935 0.234 0.811 1.000 -0.770
Zy 0.289 0.055 0.421 0.587 0.553 0.821 —0.420 —0.534 -0.770 1.000




14 Asian Agricultural Research

2011

It can be seen from the correlation matrix that there is
strong correlation among the 10 indices, that is, the information
reflected by the 10 indices is overlapped, thus it is necessary to
conduct factor analysis, so as to eliminate such overlapping.
Then we conduct KMO test and Bartlett’'s sphericity test on the
data, to test whether conducting factor analysis is suitable. If
the statistic of KMO is between 0.5 and 1, it indicates that we
can conduct factor analysis; if the statistic of KMO is smaller
than 0.5, it indicates that it is inappropriate to conduct factor a-
nalysis™®’. In this study, the KMO value is 0. 721, indicating
that it is appropriate to conduct factor analysis. Bartlett’s sphe-
ricity test is to test whether the correlation matrix is unit matrix
(the correlation matrix of null hypothesis is unit matrix) or not.
The chi-square statistic of Bartlett’s sphericity test is 235. 081
(P<0.000), which rejects the null hypothesis, indicating that
the correlation matrix is not unit matrix, and it is appropriate to
conduct factor analysis. According to the factor analysis, we
conduct the maximized rotation of the variance, and the matrix
after rotation can be seen in Table 4. Table 4 indicates that

Table 5 Classification of indices

each factor, corresponding to several index factors, has rela-
tively big load, so we can classify the indices according to the
above table.

We classify the 10 indices as 4 types, and offer the naming
of all factors on the basis of professional knowledge which can
be seen in Table 5.

Table 4 Rotated component matrix

Index F, F, F, F,

Z, 0.152 7 0.2845 0.844 8 0.200 9
Z, -0.174 3 0.1435 0.8%4 4 0.090 0
Z, 0.242 0 0.786 2 0.284 6 -0.218 8
Z, 0.154 6 0.607 2 0.475 8 0.486 0
Z 0.4159 0.7390 0.292 7 -0.012 9
Z, -0.094 3 0.166 1 -0.253 5 -0.899 6
Z 0.799 3 0.452 8 -0.009 3 0.2455
Z, -0.955 6 -0.063 3 0.009 0 0.077 6
Z, -0.8809 -0.3449 -0.026 4 -0.238 4
Zy, 0.561 4 0.518 8 -0.047 4 0.549 2

Factor Naming High load index
Factor 1 Factor of labor forces and agricultural economic The ratio of added value of the primary industry and total output value of the
benefit region

The ratio of amount of people engaged in the primary industry and the
amount of workers
Net income per capita of rural households
The ratio of the labor forces with education of junior secondary school and
above

Factor 2  Factor of human input conditions Total power of agricultural machinery per unit area of
farmland
The use of agricultural chemical fertilizer per unit area of farmland
Effective irrigation rate of farmland

Factor 3 Factor of traditional agricultural yield The grain yield per unit area of farmland
Added value of farming, forestry, husbandry and fishing

Factor 4 Factor of original value of productive fixed assets The original value of productive fixed assets owned by rural households

2.2 Factor score and sequencing of all regions By using
regression method, we calculate the overall scores of the level
of rural economic development in all regions, and the scores of
all common factors, that is, we take the ratio of variance contri-
bution rate of the first principal factor, the second principal fac-
tor and the third principal factor, and the cumulative contribu-

Table 6 Mark of factors and overall ranking of 31 regions of China

tion rate of the first principal factor, the second principal factor
the third principal factor and the fourth principal factor as
weight, to conduct weighting aggregation. The calculation for-
mula of overall score Fis as follows:
F=(F, x48.838 + F, x20.877 + F, x12.852 +
F, x5.044)/87.611

Region Score of F, Score of F, Score of F, Score of F, Overall Score Overall ranking
Beijing 1.937 9 1.797 0 -1.306 2 0.917 3 1.369 7 1
Tianjin 1.336 1 1.4918 -0.89 25 -0.623 1 0.9335 4
Hebei -0.500 8 1.643 2 0.569 3 -0.529 2 0.165 4 10
Shanxi 0.746 4 -1.162 0 -0.658 5 0.1471 0.0510 1
Inner Mongolia -0.057 9 -0.5730 -0.603 4 -0.7101 -0.298 2 21
Liaoning 0.748 5 -1.1514 0.556 9 -0.231 6 0.211 3 9
Jilin -0.004 5 -0.978 9 0.150 1 -0.484 3 -0.2416 19
Heilongjiang 0.3536 -1.492 4 -0.070 1 -0.860 2 -0.218 3 18
Shanghai 2.467 4 0.0195 -1.0191 1.832 3 1.336 1 2
Jiangsu 1.188 2 0.088 9 1.685 2 0.017 2 0.9317 5
Zhejiang 1.385 6 1.037 9 -0.080 5 -1.0124 0.949 6 3
Anhui -0.594 1 0.3517 0.644 2 -0.038 5 -0.1551 17
Fujian -0.0450 1.148 6 0.2102 0.744 8 0.322 4 8
Jiangxi -0.303 8 0.284 6 0.908 3 0.2390 0.0455 12
Shandong 0.1453 0.997 4 1.683 0 -0.588 6 0.5317 7
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Continued ( Table 6)

Region Score of F, Score of F, Score of F, Score of F, Overall Score Overall ranking
Henan -0.760 3 0.828 0 1.847 6 0.014 6 0.0453 13
Hubei -0.322 9 -0.186 8 0.628 4 0.836 8 -0.084 1 15
Hunan -0.764 9 0.695 5 1.453 5 0.486 7 -0.0194 14
Guangdong 0.864 6 -0.4741 0.997 5 0.821 3 0.562 6 6
Guangxi -1.399 5 0.226 9 -0.260 5 1.140 9 -0.698 6 28
Hainan -2.425 4 1.364 9 -1.906 8 1.918 5 -1.196 0 31
Chongging 0.266 0 -1.439 3 0.338 2 0.493 9 -0.116 7 16
Sichuan -0.564 3 -0.894 5 1.390 3 0.270 2 -0.308 2 22
Guizhou -0.536 7 -1.444 9 -0.5712 0.380 8 -0.705 4 29
Yunnan -1.032 6 -0.951 1 -0.3752 0.077 3 -0.852 8 30
Tibet -0.6828 0.669 9 -0.898 3 -3.4413 -0.5509 26
Shaanxi -0.163 9 -0.729 0 -0.5819 0.4518 -0.324 4 24
Gansu -0.477 3 -0.887 4 -1.154 6 0.325 6 -0.628 2 27
Qinghai 0.081 1 -0.7455 -0.9850 -0.793 4 -0.322 6 23
Ningxia -0.0193 -0.2219 -0.779 9 -1.150 3 -0.244 3 20
Xinjiang -0.864 5 0.686 2 -0.919 1 -0.653 2 -0.490 8 25

2.3 Cluster analysis On the basis of factor analysis, we
conduct sample clustering. According to the scores of factors,
we divide 31 regions into 4 types which can better reflect the
actual situation of China. The classification of 31 regions can be

Table 7 Cluster result of regions

seen in Table 7. The cluster results directly reflect the similarity
and difference of level of the agricultural economic development
in 31 cities of China.

Layer of rural economic level Overall mark

Evaluation of rural economic level

Region

The first layer More than 0.9

ricultural economy

The second layer 0-0.9 .
veloped agricultural economy
. The regions with less-devel-
The third layer -0.4-0 oped agricultural economy
The fourth layer Below —0.4 The regions with underdevel-

The regions with developed ag-

The regions with relatively de-

oped agricultural economy

Beijing, Shanghai, Zhejiang, Tianjin, Jiangsu
Guangdong, Shandong, Fujian, Liaoning, Hebei,
Shanxi, Jiangxi, Henan

Hunan, Hubei, Chongging, Anhui, Heilongjiang, Jilin,
Ningxia, Inner Mongolia, Sichuan, Qinghai, Shaanxi

Xinjiang, Tibet, Gansu, Guangxi, Guizhou, Yunnan,
Hainan

3 Conclusion and suggestions

Through multivariate statistical analysis, the 4 types of
economic development we have classified, to much extent, are
consistent with the actual situation of development of all prov-
inces and regions of China in reality we have known. We can
clearly find that the level of agricultural economic development
in all regions of China is uneven; the level of rural economic
development in all provinces are consistent with the overall level
of economic development, which verifies that the rural economy
plays the role of supporting the national economy; the level of
rural economic development has obvious geographical differ-
ences, and the rural economic development of the central and
eastern China has obvious advantages in comparison with the
rural economic development of the western China.

There are multifarious factors responsible for the differ-
ences of agricultural economy in provinces and regions of Chi-
na. China should pay attention to these regional characteris-
tics, formulate the relevant policies, focus on solving the imbal-
ance of rural economic development, adjust the agricultural eco-

nomic level by steps with purposefulness, spare no efforts to
bridge the regional gap, and support the rural economic develop-
ment of the northwestern regions of China, so that we achieve the
overall goal of joint development and common prosperity.
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