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Abstract As a key measure to comprehensively promote the strategy of rural revitalization, especially in the field of industrial prosperity, the
integration of rural three industries is of great strategic significance. In this study, entropy method and TOPSIS method were employed to calcu-
late the comprehensive evaluation index of integration of three industries and the ideal development value respectively. The development status
of integration of three rural industries was systematically evaluated, and the development trend of different regions was compared and analyzed.
The results indicate that the development index of integration of three industries showed a steady growth trend, among which the development
level of Jiangsu Province ranked first, followed by Hubei Province, while the development level of Shaanxi Province was relatively low. When
analyzing the Level I indicators of integration of three rural industries, the contribution of industrial integration behavior exceeded the perform-
ance of industrial integration. Among the behavioral indicators of industrial integration, the weight of agricultural multi-functionality and service
integration was relatively large, which plays a significant role in promoting the development of integration of three rural industries. The scores
and growth rates of Jiangsu Province in increasing farmers’ income, increasing agricultural production and rural economic development were
higher than those of other regions, while Shaanxi Province still had a certain gap in rural industrial integration indicators compared with Jiangsu

Province and Hubei Province. In view of this, we came up with some strategic recommendations for further promoting the development of inte-

gration of three rural industries.
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1 Introduction

In 2023, the No. 1 Central Document pointed out that it is
necessary to promote industrial integration, build a whole industri-
al chain based on agriculture, and promote the deep integration of
primary, secondary and tertiary industries. Since 2015, No. 1
Central Document has proposed to promote the development of in-
tegration of three rural industries for nine consecutive years. The
development of integration of three rural industries is an important
starting point for comprehensively promoting rural revitalization,
especially industrial prosperity, and has become a key channel to
increase farmers’ income, and it is also a major measure to im-
prove the structure of modern agricultural industry. In the 1960s
and 1970s, western scholars put forward the idea of industrial in-
tegration, which gradually formed a more systematic theory of in-
dustrial integration with the development of industrial integration.
In the 1990s, Japanese scholar Nara Imamura first put forward the
theory of " six industries" , and the integration of agriculture and
secondary and tertiary industries has gradually attracted wide at-
tention. In recent years, the integration of three rural industries
has made a lot of achievements. First, the existing studies mainly
focus on the connotation of the integration of three rural industries.

Ma Xiaohe'' believed that integration of three rural industries is
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the cross-border allocation of different factors of production in agri-
culture, and farmers participate in the value-added process of in-
tegration of three industries. Zhao Xia et al. "*' held that the de-
velopment of integration of three rural industries is based on the
primary industry, with farmers as the main body, with the help of
high-tech penetration in agriculture, to achieve the organic inte-
gration of rural primary, secondary and tertiary industries. Su
Yiqing®' proposed that the integration of three rural industries is a
gradual process from technology integration to business integra-
! stated that the

essence of integration of three rural industries is the integration of

tion, and finally to market integration. Jin Lifu'*

primary, secondary and tertiary industries in technologies, prod-
ucts, services and markets, highlighting the efficacy of agricultur-
al production factors and creating new forms of value. Tan
Yanzhi"' thought that the integration of three rural industries is
the core element of integrating the industrial chain and value chain
into the primary industry by using modern organizational methods.
Zhou Fang and Zhu Chaozhi'® contended that the integration of
three rural industries is the division of interests among stakeholde-
rs based on the industrial chain. On the other hand, some scholars
have studied how to measure the level of integration of three rural
industries. Li Zhi'”’ used the entropy method to set up comprehen-
sive evaluation indicators and measure the level of integration of
three rural industries. Chen Shengwei et al. ™' defined the level of
integration of three rural industries through integration of three ru-

[9]

ral industries behavior and performance. Yu Tao ' measured the

level of integration of three rural industries from the four dimen-

sions of industrial restructuring, industrial extension, industrial

0]

penetration and industrial intersection. Chen Hongxia'' not only
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examined the integration behavior and benefits, but also made a
comprehensive analysis of the overall environment to measure the
level of integration of three rural industries. Zhu Changming""’ fo-
cused on the breadth and depth of integration of three rural indus-
tries and the economic and social benefits brought about by inte-

" measured the level of integration

grated development. Shi Xiuyi'”
of three rural industries from three aspects: vertical industrial ex-
tension, horizontal multi-functional expansion and new business
training.

To sum up, the existing literature has done a lot of research
on the measurement of the level of integration of three rural indus-
tries, but most of the research only focuses on a certain province.
Few studies have compared and analyzed the integration of three
industries in different regions with different levels of economic de-
velopment. Due to the different bases for the development of inte-
gration of three rural industries in different regions, the focus and
intensity of policies and measures are different, and the degree of
integration of three rural industries is also different. Therefore, we
selected the eastern Jiangsu Province, the central Hubei Province
and the western Shaanxi Province as the research objects, and
used the entropy method and the TOPSIS method to calculate the
integration of three industries comprehensive evaluation index and
the ideal development value respectively. We comprehensively
evaluated the development level of integration of three rural indus-
tries, and compared and analyzed the development differences of

integration of three industries in different regions.

2 [Evaluation system construction and level measure-
ment for development index of integration of three ru-
ral industries
2.1 Selection of evaluation system indicators According to
the principles of scientificity, development, relevance and guid-
ance, we constructed the development index evaluation system for
integration of three rural industries. The index system includes two
Level I indicators, six Level II indicators and 38 Level III indica-
tors, covering three dimensions of agriculture, rural areas and
farmers. The integration of three rural industries was measured by
three Level II indicators, namely, the extension of agricultural in-
dustry chain, the multi-functionality of agriculture and the integra-
tion of rural services. The performance of integration of three rural
industries was measured by three Level Il indicators, namely, in-
crease of farmers’ income, increase of agricultural production and
rural economic development.
2.2 Determination of evaluation system weight Firstly, we
conducted dimensionless processing for all the indicators, and the
specific normalization process was to divide different indicators in-
to positive gain indicators and negative gain indicators. The pro-
cessing method for the positive gain indicators was as follows:
X, —minX;
y,=—L ——i (1)
maxX; — minX;

For the negative gain indicators, the processing method was

as follows:
maxX; - X,

maxXl.j - minXi].

(2)

i

where X and Y; separately denote the meaning of the initial value
and the dimensionless value of the /" (j=1, 2, 3, «-- , m) indi-
cator in the i" (i =1, 2, 3, ---, n) year; maxX; and minX; sepa-
rately denote the maximum value and minimum value in the ;" col-
umn indicators.

Secondly, we calculated the proportion of each indicator ac-

cording to the dimensionless data:

X
Py=—— (3)
Then, we calculated the information entropy :

1 n
E = _ln(n)t;P'7X1nP‘/ (4)
Next, we calculated the corresponding information utility val-
ue:

D;=1-E (5)
We calculated the weight of each indicator:

fo
W,=- (6)

50,

Finaliy, the product of the weight of each indicator and its
dimensionless result is the comprehensive evaluation coefficient
corresponding to each indicator:

C =Y, xW, (7)

We used TOPSIS method to calculate the relative closeness of
the corresponding indicators, and analyzed the idealization degree
of integration of three rural industries by comparing the compre-
hensive evaluation coefficient of the indicators with the relative
closeness. The specific operation process of the TOPSIS method
was as follows: first, we determined the positive and negative ide-
al solutions, then obtained the distance from the object to be eval-
uated to the positive ideal solution and the negative ideal solution
according to the Euclidean calculation formula, and finally deter-
mined the relative closeness of the object to be evaluated as a ref-
erence value. The closer the comprehensive evaluation coefficient
to the relative closeness, the better the evaluation result.

2.3 Analysis of calculation results of integration level of
three rural industries As shown in Table 1, the extension of
the agricultural industry chain had a high contribution to the de-
velopment of the integration of three rural industries. The propor-
tion of the output value of the primary industry in the GDP of the
region generally showed a downward trend, while the proportion of
the output value of the tertiary industry and the proportion of em-
ployees showed an increasing trend. Among them, the output val-
ue of the tertiary industry in Hubei Province accounted for the
highest proportion of GDP and had the largest growth rate, with an
increase of 17.21% from 2015 to 2021. Hubei Province promoted
the deep integration of real economy and digital economy around
the "three highlands and two bases" , and realized the rapid de-
velopment of the tertiary industry in the central region. In re-
sponse to the national employment priority policy, Shaanxi Prov-
ince has increased the matching degree of employment supply and
demand of key groups, and the proportion of employed persons in
the tertiary industry has increased most significantly, with an aver-

age annual growth rate of 3.31% . The contribution of agricultural
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multi-functionality to the development of integration of three rural
industries is general. The development of rural leisure agriculture,
agriculture, forestry, animal husbandry and fishery and auxiliary
activities is good, and the ratio of its output value to the added
value of the primary industry is in a steady upward trend. At the
same time, the carrying capacity of rural industrial development
has increased, the intensity of pesticide and fertilizer application
has decreased year by year, and the area of comprehensive control
of soil erosion has increased year by year. Hubei Province, loca-
ted on the bank of Dongting Lake, has good agricultural produc-
tion conditions, vigorously develops ecological agriculture, estab-
lishes and improves the system and long-term system of agricultur-
al ecological protection and green development, and implements
the development concept of " clear waters and green mountains are

as valuable as mountains of gold and silver ". The degree of inte-

gration of rural services has contributed a lot to the development of

integration of three industries, and the output value of agriculture,
forestry, animal husbandry and fishery services has steadily in-
creased, with the highest output value in Hubei Province. Shaanxi
Province had the highest expenditure on agriculture, forestry and
water affairs, reaching 11.44% in 2021. In terms of the construc-
tion of Taobao villages, Jiangsu Province was far ahead of the oth-
er two provinces, with the proportion of Taobao villages in admin-
istrative villages in Jiangsu Province reaching 5.35% by the end
of 2021. Favorable economic conditions and convenient transporta-
tion and other location advantages made the service industry and
e-commerce industry in Jiangsu Province develop rapidly. The
Jiangsu Provincial Government has vigorously promoted the con-
struction of Taobao Villages, and encouraged the development of
new forms of consumption such as the live-streaming economy, so
as to achieve the coordinated development of the real economy and

the digital economy.

Table 1 Comprehensive evaluation system for behavior of integration of three rural industries

Level T indicators Level II indicators

Level IIT indicators

Weight

Attribute

(weight) (weight) iangsu  Hubei  Shaanxi
Output value of primary industry/Regional GDP // % + 0.0278 0.0278 0.0283
Jiangsu Tertiary industry output value/Regional GDP // % + 0.0169 0.0233 0.017 6
0.184 6 Employees in the primary industry/Social employees // % + 0.0237 0.0251 0.0210
Employees in the tertiary industry/Social employees // % + 0.0249 0.0240 0.0288
Extension of agri- . e - . .
. Hubei  Investment in fixed assets of primary industry/Investment in + 0.0243 0.0223 0.0146
cultural  industry . A .
hai 0.201 5 fixed assets of the whole society // %
chain
Investment in fixed assets of the tertiary industry/Invest- + 0.0376 0.0489 0.0129

Shaanxi  ment in fixed assets of the whole society // %

i 0.1427 Main business income of agricultural products processing — + 0.0294 0.0302 0.0195
Ol?;g;i industry/ Added value of primary industry // %
’ Business income of leisure agriculture and rural tourism/ + 0.0325 0.0196 0.0658
Jiangsu ,qded value of first output value // %
01475 Output value of agriculture, forestry, animal husbandry and + 0.0194 0.0213 0.0189
fishery and auxiliary activities/Added value of primary in-
Multi-functional- Hubei
iy of agriculure 0.1379 /%
avior of inte- 1ty of agriculture .
Beh.dvnn (f)f 1lr11te Hubei Y & Agricultural chemical fertilizer application intensity //t/ha - 0.0278 0.0330 0.0310
1 three
grahon oF TEC 0538 8 . Pesticide application intensity/t/ha - 0.0295 0.0268 0.0205
rural industries Shaanxi
0.1857 Agricultural water consumption//10% m’ - 0.0170 0.0157 0.0322
Comprehensive control of soil erosion area//10* ha + 0.0212 0.0214 0.017 4
Output value of agriculture, forestry, animal husbandry and + 0.0232 0.0342 0.0233
fishery services //10% yuan
} . Output value of agriculture, forestry, animal husbandry and + 0.0202 0.018 8 0.0202
Shaanxi Jiangs . . - .
0.577 6 1angst - fishery services/Total output value of agriculture, forestry,

01942 4himal husbandry and fishery // %
Length of highway open to traffic //km

0.0207 0.0230 0.0211

Integration of  Hubei 4
Tote o ic hine 0.0206 0.0191 0.0245
rural services 0.199 4 Total power of agricultural machinery //10* kW
Expenditure on agriculture, forestry and water affairs //10® + 0.0188 0.0183 0.029 6
Shaanxi Yuan

0.249 2 Expenditure on agriculture, forestry and water affairs // %
Area of facility agriculture/Farmland area // %

Number of Taobao villages/Number of administrative villa- +

ges // %

0.0296 0.0203 0.0219
0.0335 0.0134 0.036 4
0.0276 0.0524 0.0723

Data source: the data were calculated according to the relevant data in China Statistical Yearbook, Jiangsu Statistical Yearbook, Hubei Statistical Yearbook and

Shaanxi Statistical Yearbook from 2016 to 2022. In the table, A agricultural chemical fertilizer application intensity of = Agricultural chemical fertil-

izer used (t)/Total sown area of crops (ha) ; Pesticide application intensity = Pesticide application amount (t)/Total sown area of crops (ha).
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As shown in Table 2, the contribution of farmers’ income in-
crease to the development of integration of three rural industries
was general, and the per capita disposable income and consump-
tion expenditure of farmers were increasing year by year, with the
largest increase in Jiangsu Province. The proportion of non-agri-
cultural income of farmers in Hubei Province grew fastest, ac-
counting for 62.44% at the end of 2021, with an average annual
growth of 2. 94% . Hubei Province actively explored the produc-
tion and operation mode of " enterprise + cooperative + base +
farmer household" , created characteristic industries in each coun-
ty, and continuously extended the industrial chain on this basis.
In terms of grain yield, Jiangsu Province had the highest total
grain yield. In recent years, Jiangsu Province had attached great
importance to food security, and included grain production in the

assessment system of comprehensive assessment of high-quality de-

velopment, assessment of food security responsibility system, and
performance assessment of rural revitalization strategy. The contri-
bution of rural economic development to the development of inte-
gration of three rural industries is high, and the retail sale of rural
consumer goods in Jiangsu Province was the highest and the growth
rate was the fastest. The number of rural minimum living security
declined steadily, with Jiangsu Province being the most signifi-
cant, with an average annual decrease of 87 300. Jiangsu Province
vigorously promoted poverty alleviation through consumption,
through the guidance and improvement of the government, focu-
sing on promoting the sales of poverty alleviation products, and

"vegetable basket" and "rice bag" in the counter-

promoting the
part support areas to connect the urban market and government

agencies, enterprises and universities at all levels.

Table 2 Comprehensive evaluation system for performance of integration of three rural industries

Level 1 indicators Level 1I indicators Lo . Weight
R X Level IIT indicators Attribute — - -
(weight) (weight) Jiangsu ~ Hubei  Shaanxi
i Per capita disposable income of farmers // yuan + 0.0260 0.0243 0.0249
iangsu
0.126 9 Per capita consumption expenditure of farmers // yuan + 0.0225 0.0253 0.0241
Increase © Hubei  Engel coefficient of rural residents - 0.0311 0.0148 0.0230
farmers’ income
i 0.1260  Proportion of farmers’ non-agricultural income // % + 0.0226 0.0272 0.0243
langsu .
0 472 6 Shaanxi  py,qucer price index of agricultural products + 0.0247 0.0344 0.0361
: 0.1323
Total output value of agriculture, forestry, animal husband- + 0.0324 0.0271 0.0301
ry and fishery //10% yuan
Jiangsu 01 grain yield //10* t + 0.0211 0.0352 0.0231
01308 Grain yield per unit area//kg/ha + 0.0205 0.0303 0.027 1
Performance of I“(l"rea;e of agri- Hubei ¢ ield per unit area//kg/ha £ 0.0213 0.0300 0.0167
integration of Hubei ~ cuttural output Zh M2 03l crop yield per unit area//ke/ha +0.0353 0.0201 0.0212
2 aanxi
three.mr‘ﬂ me 0.461 2 0118 1 Retail sales of rural consumer goods /10" yuan + 0.0241 0.0208 0.019 1
dustries ’ Proportion of rural areas in total retail sales of social con- + 0.0400 0.0128 0.0227
sumer goods // %
Jiangsu Average number of cars owned per 100 rural households at + 0.0174 0.0262 0.0183
0.216 0 he end of the year // unit
Shaanxi Average Internet access at the end of the year /100 rural + 0.0458 0.0303 0.0372
Rural  economic  Hubei household
0.422 4 ouseholds
development 0.192 6 . . . .
Number of people receiving rural minimum living security - 0.026 0 0.0136 0.0154
4
Shaanxi 107 people
0.171 9 Income ratio of urban and rural residents // % - 0.0482 0.0544 0.0356

Ratio of living expenditure of urban and rural residents // % -

0.0146 0.0345 0.0234

Data source: the data were calculated according to the relevant data in China Statistical Yearbook, Jiangsu Statistical Yearbook, Hubei Statistical Yearbook and

Shaanxi Statistical Yearbook from 2016 to 2022. In the table, Proportion of farmers’ non-agricultural income (% ) =1 — Net income of primary industry

from agricultural operation/Per capita disposable income of farmers.

3 Analysis of development index of integration of
three rural industries in the three provinces

3.1 Analysis of Level II indicators As shown in Table 3, in
general , the comprehensive evaluation index of the six Level II in-
dicators showed a growth trend. The growth rate of rural industrial
chain extension indicator was slow, and the score of agricultural
industrial integration indicator was high before 2018, but with the
deepening of the integration of three industries and the transforma-

tion of agricultural production mode. The indicator scores of agri-

cultural multi-functionality and integration of agricultural services
have gradually increased and the growth rate has accelerated.
Among them, the rural industry chain extension indicator in Hubei
Province developed well, the agricultural multi-functionality indi-
cator in Jiangsu Province had the highest score in 2022, and the
integration of three rural industries in Shaanxi Province developed
rapidly, although it started late.

The indicator scores of increasing farmers’ income, increasing

agricultural production and rural economic development increased
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rapidly, and the integration of three rural industries achieved re-
markable results. In terms of the indicator of increasing farmers’
income, the comprehensive score of Hubei Province was the high-
est, reaching 0. 08, and the growth of indicator score of Jiangsu
Province was the fastest, with an average annual growth of

91.5%. In terms of indicator of increasing agricultural produc-

tion, Jiangsu Province had the fastest growth rate, with an average
annual growth rate of 84%. In terms of rural economic develop-
ment indicator, the integration of three rural industries in Jiangsu
Province achieved good results, with an indicator score of 0.17

and an average annual growth rate of 60% .

Table 3 Comparison of Level II indicators for development evaluation system of the integration of three rural industries in three provinces from 2015

to 2021
Province Level 1I indicator Year
2015 2016 2017 2018 2019 2020 2021
Jiangsu Extension of agricultural industry chain 0.092 9 0.097 5 0.088 2 0.059 0 0.074 7 0.1135 0.060 9
Multi-functionality of agriculture 0.007 2 0.025 1 0.0457 0.076 1 0.087 9 0.1200 0.1475
Integration of rural services 0.050 4 0.049 5 0.065 9 0.0855 0.128 8 0.133 8 0.146 2
Increase of farmers’ income 0.011 8 0.0393 0.039 4 0.069 1 0.100 0 0.079 9 0.076 3
Increase of agricultural output 0.021 0 0.004 0 0.0317 0.070 1 0.107 3 0.111 4 0.126 7
Rural economic development 0.0369 0.068 7 0.090 0 0.0829 0.082 1 0.1015 0.170 2
Hubei Extension of agricultural industry chain 0.106 5 0.105 8 0.085 8 0.062 5 0.091 4 0.1155 0.116 4
Multi-functionality of agriculture 0.007 6 0.031 4 0.053 4 0.081 0 0.098 4 0.120 4 0.122 1
Integration of rural services 0.028 4 0.042 1 0.057 0 0.086 6 0.1190 0.150 5 0.189 5
Increase of farmers’ income 0.017 7 0.0355 0.034 0 0.062 7 0.098 6 0.096 5 0.080 8
Increase of agricultural output 0.095 5 0.0319 0.051 6 0.057 0 0.044 5 0.045 3 0.069 5
Rural economic development 0.026 0 0.037 8 0.047 4 0.101 4 0.1153 0.144 9 0.1480
Shaanxi  Extension of agricultural industry chain 0.065 0 0.089 2 0.089 2 0.080 6 0.090 9 0.092 2 0.070 0
Multi-functionality of agriculture 0.0259 0.087 4 0.026 5 0.061 4 0.099 6 0.095 2 0.115 1
Integration of rural services 0.0357 0.034 9 0.0415 0.082 8 0.120 5 0.1809 0.202 3
Increase of farmers’ income 0.011 6 0.0323 0.0555 0.071 1 0.082 1 0.076 2 0.066 6
Increase of agricultural output 0.022 1 0.048 5 0.031 4 0.056 0 0.0720 0.096 3 0.101 9
Rural economic development 0.046 9 0.0752 0.094 6 0.074 2 0.066 3 0.085 1 0.1430
3.2 Analysis of Level I indicators After calculating the  cal period. It should be noted that the evaluation coefficient of the

weight of each indicator, we calculated the corresponding compre-
hensive evaluation coefficient and TOPSIS ideal point closeness ac-
cording to the weight. Because the closer the year, the more con-
vincing the indicator score, the different weights were given to dif-
ferent years (1/28 in 2015, 2/28 in 2016, ---, 7/28 in 2021),

and calculated the composite score of this indicator in the statisti-

second-level indicators was equal to the sum of the evaluation coef-
ficients of the third-level indicators covered by the Level II indica-
tors. Similarly, the evaluation coefficients of the Level I indicators
and the overall industrial integration development can be obtained
as shown in Table 4.

Table 4 Comparison of development index of integration of three rural industries in three provinces from 2015 to 2021

Province Level I indicator 2015 2016 2017 2Yoe1ds; 2019 2020 2021 Veleht
Jiangsu  Behavior index of industrial integration 0.150 4 0.172 1 0.199 8 0.2207 0.2915 0.367 3 0.3546 0.290 1
Performance index of industrial integration 0.069 8 0.1120 0.161 1 0.222 1 0.289 4 0.292 8 0.3732 0.2672
Development index of integration of three industries  0.220 2 0.284 1 0.360 9 0.442 8 0.580 9 0.660 1 0.7278 0.557 3
TOPSIS ideal point closeness 0.460 3 0.460 2 0.464 7 0.425 6 0.507 0 0.538 7 0.526 6 0.497 5
Hubei  Behavior index of industrial integration 0.142°5 0.179 3 0.196 2 0.230 0 0.308 9 0.386 4 0.4280 0.3167
Performance index of industrial integration 0.139 2 0.105 2 0.1330 0.2211 0.258 4 0.286 7 0.2982 0.2405
Development index of integration of three industries  0.281 7 0.284 5 0.329 2 0.451 2 0.567 2 0.673 1 0.7262 0.5572
TOPSIS ideal point closeness 0.452 6 0.440 0 0.442 3 0.465 7 0.543 6 0.543 8 0.5431 0.5109
Shaanxi  Behavior index of industrial integration 0.126 6 0.211 6 0.1573 0.224 8 0.3109 0.368 2 0.3874 0.2999
Performance index of industrial integration 0.080 6 0.156 0 0.1815 0.201 4 0.220 3 0.257 6 0.3115 0.2347
Development index of integration of three industries  0.207 2 0.367 5 0.338 8 0.426 2 0.5313 0.625 8 0.6988 0.5345
TOPSIS ideal point closeness 0.380 4 0.486 5 0.413 8 0.409 0 0.400 7 0.5130 0.5313 0.4654
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From the evaluation of behavior index of integration of three
rural industries, the overall growth trend was stable, and the de-
velopment gap between provinces was small. The behavior index of
integration of three rural industries can be obtained by combining
the evaluation index after the weighted average of the behavior of
integration of three rural industries from 2015 to 2021. The results
showed that Hubei (0.317) > Shaanxi (0.300) > Jiangsu
(0.290). Tt can be seen that Hubei Province had the highest be-
havior index of integration of three rural industries, increasing
from 0. 143 in 2015 to 0. 428 in 2021, with an average annual
growth rate of 20.4% . The behavior index of integration of three
rural industries in Shaanxi Province took the second, with an aver-
age annual growth rate of 34.3% , showing the fastest growth rate.
The behavior index of Jiangsu Province was the lowest, with an av-
erage annual growth rate of 22. 6% , which was faster.

According to the performance evaluation index of integration
of three rural industries, the overall trend was fluctuating and ris-
ing. The development of Jiangsu Province was the most remarka-
ble. In 2021, the performance index of rural triple integration in
Jiangsu Province reached 0. 373, with an average annual growth
rate of 72.3%. Followed by Hubei Province, the performance
weighted score of integration of three rural industries was 0.241,
with an average annual growth rate of 19. 1% , which was relative-
ly slow. The development performance of integration of three rural
industries in Shaanxi Province was relatively poor, with an indica-
tor evaluation index of 0.312 in 2021 and an average annual
growth rate of 47.7%.

The comprehensive evaluation index of the development of in-
tegration of three rural industries showed a steady upward trend,
indicating that the development of integration of three rural indus-
tries was stable and good. Before 2018, the comprehensive evalua-
tion index of the three provinces was lower than 0.5 and lower
than ideal closeness, and the development of integration of three
rural industries was in the initial stage of exploration. After 2018,
the integration of three rural industries in the three provinces ten-
ded to be mature, and the comprehensive evaluation index was
greater than 0.5, which was gradually higher than ideal closeness.
The development of integration of three rural industries was gener-
ally well realized. The comprehensive evaluation index of each
year was weighted to obtain the final comprehensive evaluation in-
dex. The results show that the development level of Jiangsu Prov-
ince and Hubei Province was close, and higher than overall devel-
opment level of Shaanxi Province. The development achievement
of integration of three rural industries in Jiangsu Province was the
most remarkable, and its comprehensive evaluation index in-
creased from 0.220 to 0.728, with an average annual growth rate
of 0.085 and a growth rate of 38.5% . The comprehensive evalua-
tion index of Hubei Province increased from 0.282 to 0.726, with
an average annual growth rate of 26.3% . However, the develop-
ment level of integration of three rural industries in Shaanxi Prov-

ince was poor, with the evaluation index rising from 0. 207 to

0.699, but the average annual growth rate was 39. 6% , which was
the fastest among the three provinces and had certain development

potential.

4 Conclusions and policy recommendations
4.1 Conclusions Generally, the development index of integra-
tion of three rural industries in Jiangsu, Hubei and Shaanxi prov-
inces shows a steady growth trend, but due to the differences in
human resources and natural endowments in different regions. As
a result, the development effects of integration of three rural in-
dustries are different, among which the development level of inte-
gration of three rural industries in Jiangsu Province is the highest,
followed by Hubei Province. The level of integration of three rural
industries in Shaanxi Province is low, but the development is fast
and the development prospect is broad.

From the Level I indicators of the development of integration
of three rural industries, the contribution of industrial integration
behavior is higher than that of industrial integration performance.
Among the indicators of industrial integration behavior, the indica-
tors of agricultural multi-functionality and service integration have
a larger weight, and they play a stronger role in promoting the de-
velopment of integration of three rural industries. Agricultural
multi-functionality and service integration can not be separated
from the development of superior industries, infrastructure con-
struction and scientific and technological personnel training.
Jiangsu and Hubei provinces have comparative advantages in these
areas, with higher index scores and better overall development
than Shaanxi. The indicator of industrial integration performance
focused largely on how farmers can truly enjoy the benefits brought
by the development of industrial integration in the process of the
development of integration of three industries. Jiangsu Province is
more perfect in the system guarantee and the coordination of indus-
trial interests, which makes the transformation of the development
of integration of three rural industries more effective. The empiri-
cal study results show that Jiangsu Province has higher scores and
faster growth in the indicators of increase of farmers’ income, in-
crease of agricultural production and rural economic development,
while Shaanxi Province has a certain gap in the level of rural in-
dustrial integration compared with Jiangsu Province and Hubei
Province.

4.2 Policy recommendations (i) The development of inte-
gration of three industries should not only attach importance to di-
versification, but also grasp refinement. Different regions should
pay attention to " developing respective strengths and avoiding
weaknesses" and give full play to their comparative advantages ac-
cording to local conditions. There is still a lot of room for develop-
ment in the integration of three industries in the rural areas of the
western region, making use of the unique natural environment and

resource endowments to develop characteristic industries.
(To page 10)
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4.5 Cultivating diverse ecological compensation mechanisms
and policies for mutually beneficial livelihood and ecological
advancement The execution of ecological compensation policies
serves a dual purpose; it compensates for the economic disadvan-
tages incurred by farmers due to their commitment to ecological in-
itiatives™”! | and it elevates their standard of living. This, in turn,
fortifies the foundation for the evolution of agricultural livelihoods.
As such, the formulation and application of ecological policies
must be meticulously aligned with the interplay between ecological
preservation and the sustenance of farmers’ livelihoods.

It is imperative to adopt a farmer-centric approach, devising
and refining a spectrum of ecological compensation mechanisms and
supportive policies. These should be designed to foster both ecologi-
cal conservation and the enduring prosperity of rural economies.
Furthermore, it is essential to broaden the recipient base and the
scope of ecological compensation to encompass a wider array of
farmers engaged in ecological stewardship'® . By doing so, we can
reinforce the collective efforts in promoting, endorsing, and safe-
guarding ecological integrity, while concurrently ensuring that the
livelihood transformation of farmers and the imperative of ecological
protection are realized in a mutually advantageous manner.
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(ii) Tt is recommended to strengthen the infrastructure con-
struction, improve transportation conditions, supplemented by
supporting service facilities. The eastern region should take ad-
vantage of its own transportation and economic advantages, im-
prove the corresponding industrial services, expand the scale of
rural primary, secondary and tertiary industries, and enhance the
ability of industry to resist risks and realize continuous develop-
ment. The central and western regions should mainly focus on the
construction of infrastructure and land transportation in order to
attract foreign investment and further expand the market.

(iii) It is recommended to pay attention to the development of
science and technology and the introduction of talents, vigorously
develop smart agriculture and " Internet +" agriculture, and en-
hance the development momentum of industrial integration. In addi-
tion, it is necessary to implement a more active and open talent in-
troduction policy, actively build cooperation platforms with universi-
ties and high-quality enterprises, provide incubation space for high-
quality agricultural entrepreneurship projects, and promote high-

quality development of integration of three rural industries.
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