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Abstract

The imbalance between urban and rural development and the imbalance be-
tween the eastern and western regions in Sichuan Province is a prominent is-
sue, and the rural revitalization strategy is a strategic opportunity to achieve
high-quality development in the province. The foundation of rural revitaliza-
tion strategy lies in industrial prosperity, which mainly depends on the de-
velopment of rural leading industries. To study the relationship between the
development of rural revitalization leading industries and economic factors,
innovation factors, and regional space, the paper selected the added value of
the primary industry in various cities (autonomous prefectures) in Sichuan
Province from 2012 to 2021 as the dependent variable. The selected explana-
tory variables include consumption indicators, investment indicators, pro-
duction factor indicators, and innovation factor indicators. Considering the
adjacency relationship between cities (autonomous prefectures), the Queen
criterion is used to set the first-order adjacency spatial weight matrix for each
city (autonomous prefectures) in Sichuan Province. The spatial econometric
analysis software GeoDa is used for global and local correlation analysis. By
analyzing the spatial relationship between the added value of the primary in-
dustry and relevant economic factors in Sichuan Province since the 18th Na-
tional Congress of the Communist Party of China, this study investigates the
innovative development of rural revitalization leading industries. By applying
innovation theory, it is pointed out that the innovative development of the
leading industries in rural revitalization in Sichuan Province must establish a
collaborative system of industrial structure innovation, industrial organiza-
tion innovation, industrial technology innovation, and industrial policy in-
novation. Rural leading industries must be integrated through industrial
space.
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1. Introduction

The phenomenon of “urban-rural dualization” is a long-term social phenome-
non formed in the process of socio-economic development. This “urban-rural
dualization” phenomenon is more prominent in economically developed coun-
tries and regions, and it is an important social and development problem that
troubles both developed and developing countries. To improve the socialist
market economy system, accelerate urbanization, develop agricultural produc-
tion, increase farmers’ income, and narrow the urban-rural income gap, it is ne-
cessary to embark on the reform of the urban-rural dual system (Li, 2008). Chi-
na is the earliest developing country to pay attention to the coordinated devel-
opment of urban and rural areas. To improve the well-being of farmers with
high quality, we have designed rural revitalization strategies at the national level,
and academic research in related fields is also ahead of developed countries in
Europe and America. The foundation and focus of rural revitalization strategy
lies in industrial prosperity. Rural industrial prosperity is not simply a problem
of primary industry development, but rather a problem of deep integration and
development of primary, secondary, and tertiary industries in rural areas. It is a
problem of innovative development of rural leading industries.

To narrow the development gap between the eastern and western regions and
promote coordinated regional development, the Chinese government proposed
the Western Development Strategy in 1999, injecting vitality into the urban
economy in the western region. However, the effect was not significant for the
development of rural leading industries in the western region. In 2017, Rural
Revitalization Strategy became a national strategy and brought new development
momentum to the leading industries of rural revitalization in the western region.
By analyzing the spatial distribution characteristics of the added value of the
primary industry and indicators of consumption, investment, production fac-
tors, and innovation factors in Sichuan Province from 2012 to 2021, this study
investigates the innovative development of rural revitalization leading industries.
The relevant research conclusions and achievements can serve as a reference for
the development of leading industries in rural revitalization in Sichuan Province,

and can also serve as a reference for other regions in western China.

2. Industrial Theory and Related Research

Industry, as a collection of economic activities with similar attributes, is the car-
rier of economic value creation, transformation, and realization. Theoretical re-
search on industries in China mainly focuses on the secondary and tertiary in-
dustries, and there are few studies related to the innovative development of rural

revitalization leading industries. Industry theory is the study of the competitive
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behavior of enterprises producing similar or closely related substitute products
or services, as well as their impact on economic performance and related public
policies. Industry research mainly focuses on the spatiotemporal correlation,

technological correlation, and innovation correlation of industries.

2.1. Industrial Spatiotemporal Correlation

The spatiotemporal correlation of industries can be divided into two categories:
geographical spatiotemporal correlation and policy spatiotemporal correlation.
Geographical spatiotemporal correlation refers to the characteristics of a specific
industry’s production factors, products, services, and information that have a
specific connection in physical space and during a specific period. The geo-
graphical spatial correlation of a certain industry covers the supply side, industry
side, and demand side of the industry. The strength of this geographical spatial
correlation depends on the degree and importance of the impact of a specific
geographical space on the industry, and is not significantly related to spatial dis-
tance. The spatiotemporal correlation of policies refers to the phenomenon
where policies have a significant impact on a certain industry at certain stages or
throughout the process of factor input configuration, industrial operation,
product and service output. The essence of industrial spatiotemporal correlation
is to develop the right industry at the right time, in the right region. The spati-
otemporal correlation of industries can generally be divided into four stages
based on their interaction intensity and development stages: industrial attrac-
tion, industrial penetration, industrial convergence, and industrial integration.
Industrial attraction is the primary stage of industrial geographical spatial corre-
lation, mainly due to the imbalance of industrial development between regions,
which leads to the trend and possibility of industrial spatial layout extending to
other regions, often a one-way force. Some scholars have found that there is a
trend of migration of the distribution center of the primary industry in the
county economy of Guizhou Province towards the population center and eco-
nomic center (Huang & Zhao, 2016). Industrial penetration refers to the radia-
tive effect of mutual learning between different industries in terms of technolo-
gy, processes, management, channels, etc., often a two-way or multi-directional
interaction between industries. Industrial convergence is a purposeful optimiza-
tion and restructuring of industry resources taken by enterprises within or be-
tween industries related to the industrial chain, to seek or maintain long-term
competitive advantages. The interconnectivity between industries and the pur-
suit of maximizing efficiency are the internal driving forces for industrial con-
vergence and development (Chen, 2006). By integrating, intersecting, and re-
structuring the industrial chain through industrial integration, we can deepen
and expand the depth and breadth of open innovation in agricultural product
enterprises (Li & Yang, 2017). Industrial integration refers to a high-quality in-
dustrial development model based on geographical spatiotemporal correlation
and policy spatiotemporal correlation, with industrial innovation as the core de-
velopment factor. The trend of industrial integration development for the lead-
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ing industry in rural revitalization will be based on the deep integration of pri-
mary, secondary, and tertiary industries based on rural areas, farmers, and agri-
culture, followed by the “fourth industry”, namely the ecological industry. Clas-
sical economic theory holds that an industry includes multiple industries, but an
industry can only be subordinate to one industry. In the context of rural revita-
lization strategy, the ecological industry will break through the constraints of a
single industry, and the assumption of heterogeneity among different industries

will become blurred.

2.2. Industrial Technology Correlation

Industrial technological linkage refers to the direct and indirect interdependence
and mutual restraint of technological and economic connections formed by var-
ious sectors of the national economy in the process of social reproduction (Shi,
2022). Technological correlation is an important concept in evolutionary eco-
nomic geography, which is the manifestation of “cognitive proximity” at the lev-
el of industrial products. Its specific meaning refers to the similarities between
two industries or products in production technology, management mechanisms,
production factors, infrastructure, and other aspects (Hidalgo et al., 2007). If two
cities have relative comparative advantages in the same industry, they have simi-
lar industrial structure foundations and have technological connections in the
industry. The more industries that two cities have the same comparative advan-
tage, the stronger the technological relevance (Pang & Jiao, 2023). The technolo-
gical connections between enterprises include vertical and horizontal connec-
tions. Vertical correlation refers to the relationship between enterprises up-
stream and downstream of the industrial chain, mainly reflected in the differen-
tiation of industries and the connection between specialized production tech-
nologies. Horizontal correlation is mainly due to the diversification of market
demand, which determines the differentiation of products and the connections
between numerous enterprises. It mainly reflects the incomplete substitutability
of products and the homology of production technology between enterprises
(Feng, 2010). Due to the promoting effect of technological connections on re-
gional industrial development, when choosing the direction of industrial devel-
opment, full consideration should be given to the original industrial foundation
and local knowledge base of the region, and the development of related indus-
tries and technologies should be carried out, rather than blindly “seeking novel-
ty” or “greedy for greatness” (Pang & He, 2021).

The correlation of industrial technology is first manifested in the correlation
between different industries within the same industry. The traditional primary
industry mainly includes agriculture, forestry, animal husbandry, fisheries, as well
as specialized and auxiliary activities in agriculture, forestry, animal husbandry,
and fishing. Under the rural revitalization strategy, the primary industry will be
promoted to develop in a high-quality manner at the three levels of industrial
chain length, breadth, and depth through the catalytic effect of innovative ele-

ments in rural industries.
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2.3. Industrial Innovation Correlation

Marshall’s theory of economies of scale, Weber’s location theory, and the new
economic geography theory represented by Krugman all believe that industrial
agglomeration can improve economic growth efficiency through various chan-
nels such as saving production and logistics costs, sharing infrastructure and
factors, and spillover of knowledge and technology (Wang, Xu, & Zhang, 2022).
Chandler had already stated his viewpoint in “The Visible Hand” that the poten-
tial for productivity can only be realized through internal organizational processes
within the enterprise, and the core of this process is a management structure that
can effectively plan and coordinate administration. New technologies only pro-
vide the potential for productivity, and achieving the potential economic benefits
of new technologies is an organizational issue, while the potential economic
benefits brought about by technological innovation can only be realized through
organizational innovation (Liu, 2018). Industrial correlation is mainly reflected
in the sensitivity coefficient and influence coefficient. Sensitivity refers to the
spillover effect of a certain industry on other industries, while influence refers to
the spillover effect of a certain industry on other industries. Some industries
have both high coefficients, indicating that they are in a strategic position in
economic development and can be selected as leading industries (Tang, Wang, &
Ma, 2011).

The theory of industrial structure mainly studies the interrelationships and
ways of connection between industries; The industrial correlation theory mainly
studies the technological and economic connections between the physical or
value forms formed by the mutual movement of inputs and outputs between
different industries; The theory of industrial organization mainly studies the in-
dustry composed of enterprises that produce similar or closely related products
and services, analyzes the operation of the market and industry, especially the
competition and cooperation behavior between enterprises; The theory of in-
dustrial space mainly studies the rationalization of regional industrial spatial
layout, that is, to implement a reasonable industrial layout within a certain geo-
graphical spatial range based on the resource advantages and industrial charac-
teristics of different regions, so as to fully and effectively utilize the resources of
each region. In the above theoretical system of related industries, the key role of
innovation factors in industrial development is ignored or not valued. The
theory of industrial innovation integrates innovation as a core industrial element
into industrial construction, and then studies the catalytic, fusion, and fission

effects of innovation in the industry.
3. Current Status of Innovation Theory and Related
Research

3.1. The Scientific Meaning of Innovation

Schumpeter first proposed “innovation” from a dynamic perspective in his book

“Economic Development Theory”, believing that innovation is a change in the
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production function and a recombination of existing resources (Schumpeter,
2017). The Oslo Handbook: Innovative Data Collection, Reporting, and Use (4th
edition) defines innovation as a new or improved product or process (or combi-
nation thereof) that is significantly different from the previous product or
process of the unit and has been provided to potential users (products) or used
by the unit (processes). According to the Oslo Handbook’s definition of innova-
tion, all innovations must contain a certain degree of novelty (European Union,
2018). This novelty includes: organizational innovation for enterprises, new
products for the market, and new knowledge for the world. The definitions of
these two types of innovation each have their own emphasis. The former high-
lights the economic attributes of innovation and emphasizes the process of in-
troducing new factors or combinations of factors into the production system to
generate value added; the latter highlights the scientific attributes of innovation
and emphasizes innovative scientific activities. Innovation requires collaborative
innovation among government, industry, academia, research, and business, ra-
ther than just collaborative innovation between industry, academia, and re-
search. Collaborative innovation refers to the joint innovation of all parties in-
volved in industry, academia, and research on the same innovation platform,

rather than just the relationship of technology transfer.

3.2. Innovative Driven Scientific Characteristics

The concept of “innovation driven” was first proposed by Porter in his book
“National Competitive Advantage”, in which he divided the development of na-
tional competitive advantage into four stages: factor driven, investment driven,
innovation driven, and wealth driven. Porter believes that when an economy
forms a complete diamond system and the key elements within the diamond
system interact clearly, the economy achieves innovation drive (Porter, 1990).
The essence of innovation driven is that in the economic development system,
the allocation rules of factors, investments, and other resources are carried out
around achieving the goals of the innovation system, thereby making innovation
have a significant effect on improving the speed and quality of economic devel-
opment.

Innovation driven development refers to using innovation as the main endo-
genous driving force of the economy and society and an important means of
promoting economic and social development, promoting the transformation
and upgrading of the economy. Innovation driven development is not indepen-
dent of factor driven, investment driven, and wealth driven factors, but rather an
economic model with innovation driven factors, investment, and wealth alloca-
tion as the dominant force. An innovative economy reflects the requirements of
resource conservation and environmental friendliness. It is an economy based
on knowledge and talent, driven mainly by innovation, with the development of
new technologies and products with independent intellectual property rights as

the focus, and marked by innovative industries (Hong, 2011). Technological in-

DOI: 10.4236/me.2023.1410065

1262 Modern Economy


https://doi.org/10.4236/me.2023.1410065

H. Wang

novation is at the forefront of the industrial chain, with strong industrial inde-
pendence. The core element is talent capital, and the concept of industrial de-

velopment lies in creative thinking.

3.3. Research on Industrial Innovation

Organizational innovation activities induced by the emergence of potential ben-
efits during market operation are called induced innovation; The organizational
innovation activities carried out by the government through policy formulation
are called mandatory innovation; Organizational innovation activities induced
by the joint action of market forces and government forces are called quasi in-
duced or quasi mandatory innovation (Li, 2006). To promote the structural reform
of agricultural supply side through industrial organization innovation, we should
adjust land relations, cultivate moderate scale business entities, develop regional
specialization in agriculture, optimize the industrial structure of agricultural
products, highlight the heterogeneity of specialized agricultural products, form
comparative advantages in agriculture, and promote the transformation of the
agricultural market from complete competition to monopolistic competition
(Wang, 2018). The modern agricultural industrial park, with the integration of
three industries as the main content, is an important carrier and lever for achiev-
ing rural revitalization and breaking down the dual barriers between urban and
rural areas in the context of urban-rural industrial synergy (Tang et al., 2022).
Finding new agricultural spaces, matching the planting of agricultural products
that meet market demand and have high economic value, and exploring new eco-
nomic types and spaces for non-agricultural industries are the second spatial path
to promote long-term poverty alleviation development (Jiang, 2021).

In summary, the core of the innovative development of leading industries un-
der the rural revitalization strategy lies in building an organic integration me-
chanism that integrates innovation factors, rural factors, and industrial factors.
By relying on this mechanism, we can achieve root in rural areas, ensure the
prosperity of farmers, and ultimately achieve a win-win situation between urban

and rural areas.

4. The Current Situation and Key Influencing Factors of the
Primary Industry in Sichuan Province

From the perspective of economic and geopolitical relations, Sichuan Province
borders Chongging, Yunnan, Guizhou, Tibet, Qinghai, Gansu, and Shaanxi. With
the help of the “Chengdu-Chongqing Double Cities Economic Circle”, it has
become a gateway connecting the eastern and central provinces with the western
regions. The administrative scope of Sichuan Province includes 18 prefecture
level cities and 3 ethnic minority autonomous prefectures. The spatial location of
Sichuan Province is shown in Figure 1. From the perspective of economic de-
velopment, since 2015, Sichuan Province’s regional GDP has ranked 6th in the

country for five consecutive years. Sichuan Province ranks high in overall
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Figure 1. Schematic diagram of spatial location and administrative divisions in Sichuan
province. (a) Location of Sichuan province; (b) Administrative divisions of Sichuan
province.

development, but there is still a significant gap compared to Guangdong Prov-
ince, which ranks first in the country; Sichuan Province is a populous province
in the western region and also a multi-ethnic province, with 18 cities and three
ethnic minority autonomous prefectures: Aba Tibetan and Qiang Autonomous
Prefecture, Ganzi Tibetan Autonomous Prefecture, and Liangshan Yi Auto-
nomous Prefecture. Rural revitalization is of great significance; from the current
development situation, there are obvious issues of “strong in the east and weak

in the west” and “urban-rural duality” in the development of Sichuan Province;
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From the perspective of industrial structure, the economic growth rate of the
secondary and tertiary industries in Sichuan Province far exceeds that of the
primary industry. By studying the spatial relationship between the added value
of the primary industry and other economic indicators in Sichuan Province, ex-
ploring the innovative development of rural industries in the context of the rural
revitalization strategy in Sichuan Province has both theoretical significance and

strong demonstration and promotion value.

4.1. Data Source and Spatial Weight Matrix Setting

The original data of this article comes from the Sichuan Statistical Yearbook
(2013-2022), and all variables are named with no more than ten characters. The
Sichuan Statistical Yearbook (2013) was officially released in 2013, but the data
were all from 2012, and so on. The specific format rule is “variable name_year”.
The main explanatory variable chosen in this article is the value added of the
primary industry (PIR_); The selected consumer explanatory variables are three
sets of data: average wage of all employed employees (WoE), per capita disposa-
ble income of rural residents (PCDI_), and per capita consumption expenditure
of rural residents (PCEC_); The selected investment explanatory variables in-
clude five sets of data: real estate investment completion (REIL_), total road mi-
leage (TLHi_), classified road mileage (Exw_C), highway passenger turnover
(Pas_), and highway freight turnover (Fre_H_); The selected explanatory va-
riables for the production factor category are four sets of data: the increase or
decrease index of energy consumption per unit area of gross domestic product
(IDE_), the amount of agricultural fertilizer application (CoCF_), rural electrici-
ty consumption (ECRA_), and crop planting area (TSA_); The selected innova-
tive explanatory variables include five sets of data: the number of graduates from
regular higher education institutions (Gradu_), the number of full-time teachers
from regular higher education institutions (FtT_), the number of graduates from
secondary vocational education institutions (Gra_S_), the number of full-time
teachers in secondary vocational education institutions (Tea_S_), and the inter-
nal expenditure of research funds (IEoR&_).

When studying the spatial distribution characteristics of regional economy, it
is necessary to consider the spatial adjacency relationship between cities (auto-
nomous prefectures). According to the first law of geography, “all attribute val-
ues on the surface are interrelated, but values closer to each other have greater
correlation than values farther away.” This spatial attribute feature is usually
represented by a spatial weight matrix. According to the different indicators for
determining adjacency, the spatial weight matrix can be divided into adjacency
matrix and distance matrix. The spatial weight matrix in this article adopts the
adjacency matrix, which is a matrix used to reflect the interdependence between
individual units in space. W is the element in the matrix, representing the adja-
cency relationship between individual unit 7 and individual unit . If adjacent,

W) takes a value of 1, otherwise it is 0. The adjacency between individual units
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and their adjacent units is called first-order adjacency, while the adjacency be-
tween individual units and their adjacent units is called second-order adjacency.
Based on the connection relationship, the following spatial weight matrix W can

be constructed to reflect the adjacency relationship between the research object

regions:
Wiy Wiq
W= : . (1)
Wnl Wnn
1
W; = 0 (2)

wherein, If City (Autonomous Prefecture) 7 is adjacent to City (Autonomous
Prefecture), W, =1;0r W = 0.

The adjacency rules for creating spatial weight matrices can be divided into
three methods: Rook criterion, Bishop criterion, and Queen criterion. The Rook
criterion refers to the existence of a common edge relationship between adjacent
units, which is considered adjacency. The Bishop criterion refers to the existence
of a common point or common edge relationship between adjacent units, which
is considered adjacency. The Queen criterion includes the Rook criterion or Bi-
shop criterion. This article uses the Queen criterion to set the first-order adja-
cency spatial weight matrix for each city (Autonomous Prefecture) in Sichuan
Province. Typically, the spatial weight matrix generated by GeoDa software is a
sparse matrix stored in text format, with region names represented by pinyin.
The spatial weight matrix is detailed in Table 1.

Compare the contribution rate of the primary industry economic growth (i.e.
the ratio of the added value of the primary industry to the added value of the
current year’s GDP) and the global Moran index analysis of the added value of
the primary industry in each city (Autonomous Prefecture) of Sichuan Province
in 2011-2021, and the relevant situation of the economic growth of the primary
industry in each city (Autonomous Prefecture) is shown in Figure 2. In Figure
2, the Moran Index of the contribution rate of the primary industry to economic
growth in 2015 and 2018 shows a more significant negative correlation, mainly
due to the downward pressure on the economy in Sichuan Province and the
faster growth rate of the secondary and tertiary industries compared to the pri-

mary industry.

4.2. Global Distribution Characteristics of the Primary Industry in
Various Cities (Aotonomous Prefectures) of Sichuan Province

The commonly used method for studying the characteristics of economic distri-
bution is spatial autocorrelation analysis. Spatial autocorrelation also comes from
the concept of correlation in univariate statistical analysis, which refers to the si-
milarity or correlation of a thing in a certain space and its surrounding adjacent

spaces (Rob & Nicholas, 2006). Spatial autocorrelation analysis is a correlation
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Figure 2. Global Moran index of economic contribution rate and per capita value added
of the primary industry in Sichuan province.

Table 1. Spatial weight matrix of each city (prefecture) in Sichuan province.

Region Atli\jl:ctl:te;?efas Name of the Adjacent Areas
Chengdu 5 Deyang, Meishan, Yaan, Ziyang, Aba
Zigong 5 Luzhou, Neijiang, Leshan, Meishan, Yibin
Panzhihua 1 Liangshan
Luzhou 3 Zigong, Neijiang, Yibin
Deyang 5 Chengdu, Mianyang, Suining, Ziyang, Aba
Mianyang 5 Deyang, Guangyuan, Suining, Nanchong, Aba
Guangyuan 3 Mianyang, Nanchong, Bazhong
Suining 5 Deyang, Mianyang, Nanchong, Guangan, Ziyang
Neijiang 4 Zigong, Luzhou, Meishan, Ziyang
Leshan 5 Zigong, Meishan, Yibin, Ya’an, Liangshan
e My G i
Meishan 6 Chengdu, Zigong, Neijiang, Leshan, Ya’an, Ziyang
Yibin 4 Zigong Luzhou Leshan Liangshan
Guangan 3 Suining, Nanchong, Dazhou
Dazhou 3 Nanchong, Guangan, Bazhong
Ya’an 6 Chengdu, Leshan, Meishan, Aba, Ganzi, Liangshan
Bazhong 3 Nanchong, Guangyuan, Dazhou
Ziyang 5 Deyang, Meishan, Chengdu, Neijiang, Suining
Aba 5 Chengdu, Deyang, Mianyang, Ya’an, Ganzi
Ganzi 3 Aba, Liangshan, Ya’an
Liangshan 5 Panzhihua, Leshan, Yibin, Ya’an, Ganzi
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analysis between variables with the same attribute, which tests whether the
attribute value of a certain element is related to the attribute value of its adjacent
spatial elements. Calculating the Moran’s I index cannot directly determine its
spatial correlation based on its positive or negative values, and hypothesis testing
is also necessary. The relationship between P-value, Z-value, confidence level,
and significance level in the hypothesis test meets the requirements of Table 2.

Selecting the value added of the primary industry in 2012 (PIR_2012) as the
first variable and the average wage of all employed individuals in 2012 (WoE_2012)
as the second variable, the global Moran’s I index of the bivariate obtained is
—0.119, with a negative spatial correlation between the two variables. The spatial
correlation of the bivariate is shown in Figure 3. The corresponding Monte
Carlo test is shown in Figure 4, with a P-value of 0.191 and a Z-value of —0.8527,
assuming that the test is not significant.

Moran’s I: -0.119

(=

(‘fﬁ‘_

[\l

(=
SRul
5‘—4
N‘ o o o
m o o o
° M
Bo o ¥o

%O [=)

Bo e
on =
R
=<

o

[\._

—

1

o

~
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PIR 2012

Figure 3. Correlation between per capita gross domestic product and average wage of all
employed persons in 2012.

permutations: 999
pseudo p-value: 0.198000

1:-0.1187 E [1]: -0.0500 mean: -0.0319  sd: 0.1067 z-value: -0.8134

Figure 4. Hypothesis test for the Moran’s I index in 2012.
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Table 2. P-value, Z-value and confidence relationship.

P-value Z-value Confidence level Significance level
P<0.10 Z>1.650rZ<-1.65 90% Significant
P<0.05 Z>196o0r Z<-1.96 95% Very significant
P<0.01 Z>2580rZ<-2.58 99% Extremely significant

Select the value added of the primary industry (PIR_) from 2013 to 2021 as
the first variable, and the average wage of all employees in the corresponding
year as the second variable. Using the same method, obtain the global relevant
data of the bivariate for each year, as shown in Table 3. There is a negative cor-
relation between the average salary of all employees in employment units and
the added value of the primary industry from 2012 to 2021. In 2020 and 2021,
there is a significant negative correlation between the two, meaning that an in-
crease in the latter will significantly lead to a decrease in the former.

The economic law reflected by this phenomenon is that as the average wage
level increases, the increase in the average wage of urban employed population is
actually greater, which will attract more rural employed population to transfer to
cities. Rural revitalization and industrial prosperity cannot be separated from
high-quality employees related to industries, innovative development of rural
leading industries, and significant pressure on balanced allocation of industrial
talents. Compare the proportion of urban and rural employed population in Si-
chuan Province from 2012 to 2021, as shown in Figure 5. The migration of rural
employment to urban areas is evident, and as migrant workers move to urban
areas for work, many rural populations migrate to urban areas for living. These
factors to some extent hinder the healthy development of rural industries.

Similarly, there is a negative correlation between the added value of the pri-
mary industry in various cities (prefectures) in Sichuan Province and the com-
pletion of real estate investment in the same year, but it was not significant dur-
ing the research period, as shown in Table 4. The growth of real estate develop-
ment is accompanied by the pace of urbanization, and the real estate industry is
a resource dependent industry. The real estate industry occupies a large amount
of funds, land resources, and human resources. The transformation of young
and middle-aged labor force in rural employment into urban migrant workers
has to some extent suppressed the development of the primary industry in Si-
chuan Province, although this inhibitory effect is not significant. The two ele-
ments of capital and human resources are also indispensable for rural leading
industries.

According to comparable prices, the energy consumption per unit of GDP in
Sichuan Province has shown a decreasing trend from 2012 to 2021, as shown in
Table 5. In 2013, there was a very significant negative correlation between the
two sets of indicators, that is, with the decrease in energy consumption per unit
of GDP, the added value of the primary industry decreased significantly. In 2018,

there was a significant negative correlation between the two sets of indicators,
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that is, with the decrease in energy consumption per unit of GDP, the added
value of the primary industry significantly decreased. In addition, there was a
negative correlation between the two groups of indicators in other years, but it
was not significant. Therefore, it can be seen that the added value of the primary
industry in Sichuan Province decreased with the decrease of energy consump-
tion level during the research period, indicating that the primary industry in Si-
chuan Province did not pay enough attention to energy consumption level in the
process. The development of the primary industry should strengthen the struc-
tural proportion of clean energy and new energy, which is not only conducive to
improving the growth rate of the added value of the primary industry, but also

conducive to protecting the rural environment.

Table 3. Analysis of the correlation between the added value of the primary industry and the average wage of all employees in the
Unit.

Primary Average Wage of Employed Persons in all Units by Region (WoE_)
Industry by
Region (PIR_) Y2012 Y2013 Y2014 Y2015 Y2016 Y2017 Y2018 Y2019 Y2020 Y2021
Moran’ I -0.119 —-0.116 —-0.116 -0.119 —-0.125 —-0.131 —-0.133 —-0.135 —-0.169 -0.172
P-value 0.1910 0.2020 0.2040 0.1980 0.1800 0.1520 0.1510 0.1380 0.0340 0.0350
Z-value -0.8527 -0.8100 -0.8148 -0.8374 -0.9191 -1.0008 -1.0169 -1.0417 -1.8076 -1.8141
Spatial Non- Non- Non- Non- Non- Non- Non- Non-

Significant Significant
Correlation significant significant significant significant significant significant significant significant § §

Table 4. Analysis of the correlation between the added value of the primary industry and the completion of real estate investment.

Primary Completion of Real Estate Investment (REL_)
Industry by
Region (PIR ) Y2012 Y2013 Y2014 Y2015 Y2016 Y2017 Y2018 Y2019 Y2020 Y2021
Moran’ I -0.091 —-0.094 -0.093 -0.091 -0.092 -0.102 -0.121 -0.118 -0.126 -0.133
P-value 0.2780 0.2650 0.2710 0.2710 0.2640 0.2310 0.1790 0.1970 0.1730 0.1620
Z-value -0.6132 -0.6406 -0.6245 -0.6153 -0.6356 —-0.7508 —-0.9057 —-0.8460 —0.9061 -0.9497
Spatial Non- Non- Non- Non- Non- Non- Non- Non- Non- Non-

Correlation  significant significant significant significant significant significant significant significant significant significant

Table 5. Analysis on the Spatial correlation between the added value of the primary industry and the energy consumption index
per unit of regional GDP.

Primary Increase or Decrease of Energy Consumption of Gross Domestic Product per Unit Area by Region (IDE_)
Industry by
Region (PIR_) Y2012 Y2013 Y2014 Y2015 Y2016 Y2017 Y2018 Y2019 Y2020 Y2021
Moran’ I 0.039 -0.374 —-0.006 -0.139 —-0.135 -0.101 -0.180 —-0.160 0.071 0.037
P-value 0.4360 0.0040 0.4730 0.0850 0.0720 0.2440 0.0450 0.0630 0.2560 0.3600
Z-value 0.1604 -3.4599 -0.0562 -1.3657 -1.4166 -0.6920 -1.7357 —1.4918 0.5935 0.3084
Spatial Non-  Extremely Non- Non- Non- Non- Non- Non- Non-

Significant

Correlation  significant significant significant significant significant significant significant significant significant
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Figure 5. The proportion of urban and rural employment in Sichuan province from 2012
to 2021.

Sichuan Province is located across several major geomorphic units, such as
the Qinghai Tibet Plateau, Hengduan Mountains, the Yunnan-Guizhou Plateau,
Qinling-Bashan Mountains, and Sichuan Basin. The terrain is high in the west
and low in the east, tilting from northwest to southeast. Except for the hills in
the Chengdu Plain, most areas within the province are high mountains and val-
leys, making transportation extremely inconvenient. The overall level of trans-
portation facilities in Sichuan Province is not high, especially in the western Si-
chuan Plateau region. There are still a few areas in Sichuan Province that have
not opened railways, and transportation mainly relies on road transportation.
Therefore, it is significant to study the spatial relationship between road passen-
ger and freight turnover and the primary industry. By analyzing the spatial cor-
relation between the added value of the primary industry and the total mileage
of highways from 2012 to 2021, the results are shown in Table 6. Overall, there
is a negative correlation between the two, with a significant negative correlation
between 2012 and 2020 and a very significant negative correlation between 2013
and 2019. However, the negative correlation between the two was not significant
in 2021.

Through the spatial correlation analysis between the added value of the pri-
mary industry and the mileage of graded highways, it was found that there is an
overall negative correlation between the two. There was a significant negative
correlation between 2015, 2016, and 2020, an extremely significant negative cor-
relation between 2017 and 2019, and a negative correlation between the other
four years, but not significant. The analysis results in Table 6 and Table 7 indi-
cate that highways, especially graded highways, not only solve the accessibility
and convenience of urban transportation, but also comprehensively consider the
accessibility and convenience of rural areas. Only in this way can the fairness of
road access be achieved. Although the convenience and accessibility of rural
transportation cannot directly promote the increase in value-added of the pri-
mary industry, they are important basic conditions for achieving the prosperity

of rural industries.

DOI: 10.4236/me.2023.1410065

1271 Modern Economy


https://doi.org/10.4236/me.2023.1410065

H. Wang

Table 6. Analysis on the spatial correlation between the added value of the primary industry and the total mileage of highways.

Primary Total Mileage of Highway (THLi_)

Industry by

Region (PIR_) Y2012 Y2013 Y2014 Y2015 Y2016 Y2017 Y2018 Y2019 Y2020 Y2021

Moran’ I -0.223 —-0.226 —-0.242 —-0.246 -0.238 —-0.254 —-0.265 -0.259 -0.228 -0.203
P-value 0.0310 0.0240 0.0130 0.0090 0.0090 0.0050 0.0040 0.0070 0.0280 0.0490
Z-value -1.7997 -1.8652 -2.0054 -2.0902 -2.0640 -2.2335 -2.2882 -2.1931 -1.7887 -1.5728
Spatia.I Significant E.xtr.emely ijtr.emely ijtr.emely E.xtr.emely E.xtr.emely ijtr.emely E.xtr.emely Significant _ N.()n—

Correlation significant significant significant significant significant significant significant significant

Table 7. Analysis on the spatial correlation between the added value of the primary industry and the expressway and class I to IV.

Primary Expressway and Class I to IV (Exw_C)
Industry by
Region (PIR) Y2012 Y2013 Y2014 Y2015 Y2016 Y2017 Y2018 Y2019 Y2020 Y2021
Moran’ I -0.177 -0.184 -0.198 -0.209 -0.203 -0.229 -0.247 —-0.245 -0.222 -0.197
P-value 0.0680 0.0550 0.0390 0.0300 0.0290 0.0110 0.0080 0.0110 0.0280 0.0580
Z-value —1.4099 —1.495 -1.6226 —-1.7653 -1.7665 -2.0246 -2.1419 -2.0767 -1.7210 —1.5092
Spatial Non- Non- Non- Extremely Extremely Extremel Non-
p . Lo Lo Lo Singnificant Significant | | Y L. Y o Y Significant |
Correlation significant significant significant significant significant significant significant

The spatial correlation between the added value of the primary industry in
Sichuan Province and the turnover of highway passenger transportation is gen-
erally negative, but the correlation between 2012 and 2017 is not significant. Af-
ter 2018, the correlation is significant, as shown in Table 8.

The accessibility and convenience of transportation are conducive to passen-
ger and logistics flow between regions and between urban and rural areas, but
there is a significant lag effect in the contribution of road mileage, road passen-
ger and freight turnover growth to the primary industry. Similarly, the added
value of the primary industry is chosen as the first variable, and the turnover of
highway freight, the number of graduates from ordinary higher education insti-
tutions, the number of full-time teachers from ordinary higher education insti-
tutions, the number of graduates from secondary vocational education, the
number of full-time teachers in secondary vocational education, internal ex-
penditure of scientific research funds, the amount of agricultural fertilizers used,
rural electricity consumption, per capita disposable income of rural residents,
per capita consumption expenditure of rural residents, and crop planting area
are chosen as the second variable, There is a negative correlation between indi-
cators, but this negative correlation is not significant.

The increase in the number of graduates, full-time teachers, and internal ex-
penditures for scientific research in vocational and higher education institutions
will lead to a decrease in the added value of the primary industry. The main rea-

son is that the preferred employment direction for vocational and higher education
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Table 8. Analysis on the spatial correlation between the added value of the primary industry and passenger-kilometers of highway.

Primary Passenger-kilometers of Highway (Pas_)

Industry by

Region (PIR_) Y2012 Y2013 Y2014 Y2015 Y2016 Y2017 Y2018 Y2019 Y2020 Y2021
Moran’ I -0.109 -0.112 -0.119 -0.129 -0.168 -0.203 -0.235 —-0.243 -0.269 -0.249
P-value 0.2310 0.2140 0.2330 0.1970 0.0980 0.0570 0.0160 0.0140 0.0110 0.0280
Z-value -0.7560 -0.7854 -0.7518 -0.8504 -1.2181 -1.4921 -1.8070 -1.9251 -2.1552 -1.6995
Spatial Non- Non- Non- Non- Non- Non- o o Extremely . |
. L Lo L Lo Lo Lo Significant Significant | | Significant
Correlation significant significant significant significant significant significant significant

graduates is mostly urban, with only a few choosing to start businesses in rural
areas. The increase in the number of full-time teachers in universities and voca-
tional colleges is not significantly negatively correlated with the added value of
the primary industry, mainly because the proportion of full-time teachers in
areas related to the primary industry is decreasing year by year. The increase in
internal expenditure of scientific research funds reflects the importance that the
country and society attach to scientific research innovation. However, the pro-
portion of scientific research investment directly serving the primary industry is
very small. Although there has been an increase in scientific research funds re-
lated to the primary industry after the introduction of the rural revitalization
strategy, it is difficult to play a role in the short term. Therefore, increasing
scientific research investment and talent cultivation in the primary industry is
also an important measure related to the prosperity of rural industries. The in-
crease in the use of agricultural fertilizers will increase the production of the
primary industry, but it also increases the cost of agricultural production, re-
sulting in the strange phenomenon of “increasing production without increasing
income”. With the development of the economy, green and ecological agricul-
tural products are more popular in the market and have more economic value.
Therefore, under the premise of ensuring food supply security, the use of agri-
cultural fertilizers should be reduced, and the production of top-notch and eco-
logical agriculture should be adhered to. This will help improve the quality of the
development of the primary industry and be conducive to rural environmental
protection. The increase in per capita disposable income and per capita con-
sumption expenditure in rural areas will lead to a decrease in the added value of
the primary industry, mainly due to the small proportion of household disposa-
ble income invested in expanding reproduction or technological innovation in

rural consumption expenditure.

4.3. Local Autocorrelation Analysis

Will there be spatial correlation in local areas when the global spatial correlation
is not significant? Using the previous approach, analyze the local autocorrelation
of various cities (autonomous prefectures) in Sichuan Province from 2012 to

2021, using the added value of the primary industry in each year as the first va-
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riable and other variables in the same year as the second variable. Local spatial
autocorrelation can reflect the similarity of the same attribute value between
each region and surrounding areas, used to verify the spatial heterogeneity of
local regions, and can compensate for the shortcomings of global spatial auto-
correlation (Li, Ye, & Wang, 2013). The local correlation results between the
added value of the primary industry from 2012 to 2021 and the average wage of
all employees in the unit are shown in Table 9, which is the same as the spatial
weight matrix used in the global analysis. From Table 9, it can be seen that there
was a negative correlation between the two in various cities (autonomous pre-
fectures) from 2012 to 2019, but the significance of Lisa in 20 cities (autonomous
prefectures) was not significant, only in Ganzi Prefecture. The Lisa significance
map showed a “low-low” distribution; In 2020, there was still a negative correla-
tion, with Lisa significance not significant in 15 cities (autonomous prefectures).
The partial correlation between the added value of the primary industry in
2020 and 2021 and the average wage of all employees in the unit is shown in
Figure 6. In 2020, there was a significant local correlation between Guang’an
and Dazhou, with Guang’an showing a “low-low” local significance and Dazhou
showing a “high-low” local significance. Nanchong showed a “high low” local
significance; Ganzi, Aba, and Ya’an all exhibit a “low high” local significance. In
2021, Ganzi showed a “low-high” local significance, Aba showed a “low-high”
local significance, Nanchong showed a “high-low” local significance, and Ya’an

showed an extremely significant “low-high” local correlation.

Table 9. Partial correlation analysis between the added value of the primary industry and the average wage of employed persons in

all units.
Primary Average Wage of Employed Persons in all Units by Region (WoE_)
Industry by
Region (PIR_) Y2012 Y2013 Y2014 Y2015 Y2016 Y2017 Y2018 Y2019 Y2020 Y2021
Local
) -0.119 -0.116 —-0.116 -0.119 -0.125 —-0.131 -0.133 —-0.135 -0.169 -0.172
Moran’s [
Non-
L 20 20 20 20 20 20 20 20 15 17
significant
Ganzi
Guang’an (Low-High),
P0.05 Ganzi Ganzi 0 0 0 0 0 Ganzi (Low-Low), Aba.
(Low-Low) (Low-Low) (Low-Low) Dazhou (Low-High),
(High-Low)  Nanchong
(High-Low)
Ganzi
Ganzi Ganzi Ganzi Ganzi Ganzi (Low-High),
P-0.01 0 0
(Low-Low) (Low-Low) (Low-Low) (Low-Low) (Low-Low) Aba
(Low-High)
Ya’an
P-0.001 0 0 0 0 0 0 0 0 (Low-High), —  Ya'an
’ Nanchong  (Low-High)
(High-Low)
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Figure 6. Lisa significance of the value added of the primary industry and the average
wage of all employed workers in 2020 & 2021. (a) Y2020; (b) Y2021.

Similarly, by analyzing the local correlation between the added value of the
primary industry and the completion of real estate investment between 2012 and

2021, the two are generally negatively correlated, but the local correlation be-
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tween cities (autonomous prefectures) is basically not significant. The increase
in real estate investment will significantly affect the growth of the primary in-
dustry in the region. Mainly because the growth of the real estate industry drives
the urbanization process, to some extent squeezing the development space of
rural areas, agriculture, and farmers. Similarly, by analyzing the local correlation
between the added value of the primary industry and the increase or decrease
index of energy consumption per unit of GDP between 2012 and 2021, the rele-
vant data is detailed in Table 10. Overall, economically developed areas such as
Chengdu, Liangshan, Ya’an, Deyang, Mianyang, Leshan, and economically dis-
advantaged areas such as Ganzi, Dazhou, and Bazhong in Sichuan Province are
significantly affected by energy consumption policies, making them more sensi-
tive to the requirements of clean development.

Similarly, compared to the second variable, which is the total mileage of
highways, the mileage of graded highways, the turnover of highway passenger
transportation, the turnover of highway freight transportation, the number of
graduates from ordinary higher education institutions, the number of full-time
teachers from ordinary higher education students, the number of graduates from
secondary vocational education, the number of full-time teachers from second-
ary vocational education, and rural electricity consumption, the local correlation
of the two variables is only significantly negative in 2 - 3 regions, and the local
correlation between most regions is not significant. For regions with relatively

poor economic conditions such as Ganzi, Aba, Deyang, and Dazhou, where the

Table 10. Partial correlation analysis of the increase or decrease of energy consumption of GDP per unit area.

Primary Increase or Decrease of Energy Consumption of Gross Domestic Product per Unit Area by Region (IDE_)
Industry by
Region (PIR ) Y2012 Y2013 Y2014 Y2015 Y2016 Y2017 Y2018 Y2019 Y2020 Y2021
Local
N 0.039 -0.374 —0.006 —0.139 —0.135 —0.101 —0.180 —0.160 0.071 0.037
Moran’s [
Non-
L 19 19 16 17 19 19 15 16 21 19
significant
Guang’an
Ganzi Luzhou (Low-Low),
(Low-High), (Low-Low), Mianyang
Ziyang Ya’an Zigong (High-Low), Ganzi
P0.05 (Low-Low), Ganzi (Low-High), (Low-Low), Ya’an Bazhong Deyang (Low-High), Mianyang
’ Meishan (Low-High) Chengdu Neijiang (Low-High) (Low-High) (High-Low), Bazhong (High-High)
(Low-Low) (High-High), (High-High), Leshan (Low-Low)
Deyang Ya’an (High-High),
(High-High) (Low-High) Ganzi
(Low-High)
Aba
P0.0L 0 0 0 0 Ganz.l L{angshan 0 (Low—,ngh), ]?azhou
(Low-High) (High-Low) Ya’an (High-Low)
(Low-High)
20,001 0 Panzhihua Aba 0 0 0 Panzhihua Panzhihua 0
’ (Low-High) (Low-High) (Low-High)  (Low-High)
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second variable is internal expenditure on scientific research funds, the growth
of internal expenditure on scientific research funds will lead to negative growth
in the primary industry. Therefore, it is necessary to strengthen scientific re-
search cooperation and collaborative innovation with surrounding regions to
avoid repetitive scientific research investment. At the same time, it is necessary
to increase investment in related scientific research funds in the primary indus-
try to play a significant driving role in the primary industry.

By studying the local correlation between the added value of the primary in-
dustry and the application of agricultural fertilizers in various cities (prefectures)
in Sichuan Province, the relevant data is shown in Table 11. From 2012 to 2021,
there was a local weak negative correlation between the two, with Guangyuan,
Bazhong, Nanchong, Suining, Guang’an, and Ganzi Prefecture showing signifi-
cant local negative correlation. Ganzi Prefecture has not shown significant local
negative correlation since 2018. Liangshan Prefecture has consistently shown a
very significant local negative correlation over the past decade, while Nanchong
City also showed a very significant local negative correlation in 2013 and 2015.
The agriculture of these seven cities (prefectures), including Liangshan Prefec-
ture, accounts for a large proportion in their regional economic structure. The
application of agricultural fertilizers is highly positively correlated with the crop
yield of the primary industry, that is, an increase in the application of agricultur-
al fertilizers will lead to an increase in crop yield. However, the increase in yield

does not bring about an increase in the added value of the primary industry, but

Table 11. Local correlation analysis between the added value of the primary industry and the consumption of chemical fertilizers.

Primary
Industry by
Region (PIR_)

Local
Moran’s

Non-
significant

P-0.05

P-0.01

P-0.001

Y2012

—-0.061

14

Guanyuan
(Low-High),
Bazhong
(Low-High),

(High-High),
Suining
(Low-High),
Guang’an
(Low-High),
Ganzi
(Low-Low)

Liangshan
(High-Low)

Y2013

-0.045

14

Suining
(Low-High),
Guang’an
(Low-High),

Ganzi

(Low-Low)

Liangshan
(High-Low),
Nanchong
(High-High)

0

Consumption of Chemical Fertilizers (CoCF_)

Y2014 Y2015 Y2016 Y2017 Y2018 Y2019 Y2020 Y2021
-0.067 -0.069 -0.118 -0.128 -0.136 -0.137 -0.117 -0.106
14 14 14 14 15 15 15 15
Guanyuan Guanyuan  Guanyuan

Guanyuan (Low-High), Guanyuan (Low-High), (Low-High), Guanyuan Guanyuan Guanyuan Guanyuan
(Low-High),
Bazhong
Nanchong (Low-High),

Bazhong (Low-High), Bazhong Bazhong (Low-High), (Low-High), (Low-High), (Low-High),

(Low-High), Bazhong (Low-High), (Low-High), Bazhong Bazhong Bazhong Bazhong

Nanchong (Low-High), Nanchong Nanchong (Low-High), (Low-High), (Low-High), (Low-High),

(High-High), Suining (High-High), (High-High), Nanchong Nanchong Nanchong Nanchong

Suining  (Low-High),  Suining Suining  (High-High), (High-High), (High-High), (High-High),

(Low-High), Guang’an (Low-High), (Low-High),  Suining Suining Suining Suining

Guang’an (Low-High), Guang’an Guang’an (Low-High), (Low-High), (Low-High), (Low-High),

(Low-High), Ganzi (Low-High), (Low-High), Guang’an Guang’an  Guang’an  Guang’an

Ganzi (Low-Low) Ganzi Ganzi (Low-High) (Low-High) (Low-High) (Low-High)
(Low-Low) (Low-Low) (Low-Low)

Liangshan
Liangshan (High-Low), Liangshan Liangshan Liangshan Liangshan  Liangshan Liangshan

(High-Low) Nanchong (High-Low) (High-Low) (High-Low) (High-Low) (High-Low) (High-Low)

(High-High)

0 0 0 0 0 0 0 0
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rather has a negative effect. These are Guangyuan, Bazhong, Nanchong, Suining,
Guang’an the seven regions of Ganzi and Liangshan should attach great impor-
tance to these issues. The extensive use of agricultural fertilizers can have a sig-
nificant short-term increase in production, but increasing production does not
increase income, and can also lead to a decrease in soil quality and rural envi-
ronmental pollution. In areas dominated by agriculture and tourism, the issue of
green production in the primary industry remains an important issue for growth
and protection. Only by scientifically addressing this issue can we effectively
support rural revitalization strategies.

Selecting Lisa’s significance maps for the two key years of 2013 and 2018 can
intuitively reflect the local correlation between the added value of the primary
industry and the amount of agricultural fertilizer applied in the second year of
the 18th and 19th National Congress of the Communist Party of China, as
shown in Figure 7. In Figure 7, it can be seen that Liangshan Prefecture and
Ganzi Prefecture are both ethnic autonomous regions. The economic develop-
ment of Liangshan Prefecture belongs to the first tier with the strongest eco-
nomic strength in Sichuan Province, while Ganzi Prefecture is at the bottom of
the third tier with the weakest economic strength. The development of Liang-
shan Prefecture does not have a significant driving effect on the development of
Ganzi Prefecture, and it can also easily cause a “siphon phenomenon”, attracting
the resources and elements of Ganzi Prefecture to Liangshan Prefecture. Nan-
chong City and its surrounding cities of Guangyuan, Bazhong, Guang’an, and
Suining have an economic foundation for the coordinated development of the
primary industry.

Analyzing the added value of the primary industry as the first variable and the
per capita disposable income of rural residents as the second variable, the spatial
local correlation between the variables is generally not significant. Except for
2012, 2013, and 2021, which showed a weak negative correlation, all other re-
search periods showed a weak positive correlation that was not significant. Tak-
ing the per capita consumption expenditure of rural residents as the second va-
riable, the overall spatial local correlation between variables is not significant.
Except for the weak negative correlation in 2012, all other research periods have
shown weak positive correlation. Taking the planting area of crops as the second
variable, the overall local correlation between it and the added value of the pri-
mary industry shows a negative correlation, although it is not significant in most
regions. This characteristic is extremely similar to using the amount of agricul-
tural fertilizer application as the second variable. From this, it can be seen that
the increase in crop planting area significantly leads to a decrease in the added
value of the primary industry, which is significantly reflected in areas dominated
by agriculture, such as Guangyuan, Bazhong, Suining, Guang’an, and Liangshan.
Therefore, in the overall planning of rural revitalization, Sichuan Province
should emphasize the guidance of comprehensive output value, combined with

the availability of land in hilly and mountainous areas, and under the premise of
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Not Significant (15)
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Figure 7. Lisa significance of the value added of the primary industry and the application
of agricultural fertilizers in 2013 and 2018. (a) Y2013; (b) Y2018.
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ensuring food security, focusing on the cultivation of high value-added econom-
ic crops, green production methods, and differentiated production to address the
fragmentation of arable land in the western mountainous areas of Sichuan
Province (Table 12).

Through the global and local spatial correlation analysis of the added value of
the primary industry from 2012 to 2022, it can be seen that the allocation of ba-
sic economic factors in Sichuan Province has a negative correlation with the
overall development of the primary industry. There is a lag and disconnection
problem between factor driven and investment driven effects in rural industries.
From the spatial characteristics of the primary industry in Sichuan Province, it is
difficult for general industrial development factors to drive the development of
the primary industry, and the correlation between regions is weak. If we want to
achieve the revitalization of rural industries in Sichuan Province, we need to
strengthen the targeted industry driving factors and innovative development of

the primary industry.

5. The Current Situation and Key Influencing Factors of the
Primary Industry in Sichuan Province

The fundamental goal of rural revitalization strategy is to accelerate the high-quality
development of rural industries and solve the problems of regional development
imbalance, urban-rural development imbalance, and inadequacy. Under the
background of rural revitalization strategy, the prosperity of rural industries de-
pends on the innovation of leading industrial structure and organizational in-
novation. The leading industrial elements of rural revitalization can be divided

into three levels from the inside out, as shown in Figure 8. The core of rural

Table 12. Local correlation analysis between the added value of the primary industry and the total sown areas of farm crops.

Primary Total Sown Areas of Farm Crops (TSA_)
Industry by
Region (PIR ) Y2012 Y2013 Y2014 Y2015 Y2016 Y2017 Y2018 Y2019 Y2020 Y2021
Local
N —0.142 -0.139 —0.100 -0.107 —0.166 —0.186 —0.187 —0.190 -0.174 —0.154
Moran’s I
Non-
L. 17 16 17 17 17 17 17 17 17 17
significant
Guangyuan

Guangyuan (Low-High), Bazhong  Bazhong  Bazhong Guangyuan Guangyuan Guangyuan Guangyuan Guangyuan
(Low-High), Bazhong (Low-High), (Low-High), (Low-High), (Low-High), (Low-High), (Low-High), (Low-High), (Low-High),
Bazhong (Low-High), Suining Suining Suining Bazhong  Bazhong  Bazhong  Bazhong  Bazhong
(Low-High), Suining (Low-High), (Low-High), (Low-High), (Low-High), (Low-High), (Low-High), (Low-High), (Low-High),

P-0.05
Guang’an (Low-High), Guang’an Guang’an Guang’an Guang’an Guang’an Guang’an Guangan Guangan
(Low-High), Guang’an (Low-High), (Low-High), (Low-High), (Low-High), (Low-High), (Low-High), (Low-High), (Low-High),
Liangshan (Low-High), Liangshan Liangshan Liangshan Liangshan Liangshan Liangshan Liangshan Liangshan
(High-Low) Liangshan (High-Low) (High-Low) (High-Low) (High-Low) (High-Low) (High-Low) (High-Low) (High-Low)

(High-Low)
P-0.01 0 0 0 0 0 0 0 0 0 0
P-0.001 0 0 0 0 0 0 0 0 0 0
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Rural Elements

Innovation Elements

Traditional elements

Figure 8. Model of rural leading industry elements.

leading industries is rural elements, including natural endowment and humanis-
tic endowment in rural areas; The middle is the innovation element, which is a
catalyst for the deep integration of rural and traditional elements. It mainly in-
cludes four categories: industrial policy innovation, industrial structure innova-
tion, industrial organization innovation, and industrial technology innovation,
and is the fundamental guarantee for the deep integration of the three industries.
The outer circle serves as an industrial carrying element, including rural indus-
trial investment, rural import and export, and rural consumption.

The selection criteria for rural leading industries under the rural revitalization
strategy are based on the unique potential of rural areas, which includes the deep
integration of three industries, scarcity of rural resources, regional differentia-
tion, rural history and culture, and accessibility (Wang & Lu, 2023). The leading
industry for rural revitalization is an emerging industry format based on the po-
tential of rural characteristics. This emerging industry does not follow the tradi-
tional division of three types of industries in terms of industrial policy, industrial
structure, industrial organization, and industrial technology, but is catalyzed by
innovative factors. These emerging industries may vary depending on regional
characteristics. Through the spatial correlation analysis of the main influencing
factors of the development of the primary industry in Sichuan Province, the in-
novative development of the leading industry in rural revitalization in Sichuan

Province depends on a series of measures as follows:

5.1. Innovation in the Leading Industrial Structure of Rural
Revitalization

Building a rural revitalization leading industrial structure based on the deep in-
tegration of primary, secondary, and tertiary industries in rural areas is the di-
rection and goal of industrial structure innovation. The leading industry in rural
revitalization differs fundamentally from the traditional primary industry in
terms of industrial factors and organizational forms. Compared with the prima-

ry industry, the main body of emerging industries is technological new farmers,
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the object is rural industries, and the carrier is rural. In addition to possessing
higher-level primary industry functions, emerging industries will also be a new
growth pole for high-quality economic growth in China, until achieving ba-
lanced and coordinated development of the urban-rural economy. The success
of “Village Super” and “Village BA” in Guizhou in 2023 is a model and success-
ful case for the innovation of the leading industrial structure in rural revitaliza-
tion.

There are many innovative ideas for the leading industrial structure of rural
revitalization, which are specifically reflected in: 1) Building rural manor based
industries around the rural technology industry chain. Rural estate transforma-
tion is not about transforming rural areas into towns, but rather integrating ru-
ral elements, innovative elements, and economic development elements into or-
ganic entities of life and industry, such as wineries, farms, and mountain farms.
2) Cultivate and strengthen rural culture and creative industries. For example, by
making scientific research, production processes, processing processes, and
achievements of rural industries artistic, such as wheat field art, rice field art,
folk art, cultural and agricultural products, and ethnic culture; 3) Rural modern
service industry and expansion, such as rural tourism, rural health, rural sports,
etc. Rural three-dimensional industries based on high-tech will cultivate three-
dimensional industries such as scientific research, planting and breeding, deep
processing, supply and sales, and services.

Taking the orchid industry as an example, the research end will focus on devel-
oping new varieties, new orchid products, orchid planting technology, processing
technology, etc; The scientific research achievements will serve as technical sup-
port for orchid cultivation and planting, guiding orchid cultivation, planting,
deep processing, etc; Orchid deep processing will use orchids as the main ma-
terial for high-value product development and processing; By leveraging the
construction of a national market, we aim to connect the supply chain of orchids
and related products in urban and rural areas; Relying on the orchid base, carry
out cultural and tourism activities such as flower field sightseeing and wedding
photography. Taking the traditional Chinese medicine industry as an example,
the cultivation and breeding of traditional Chinese medicine raw materials have
obvious geographical distribution and concentration characteristics. According
to China’s terrain, landforms, natural climate characteristics, and ethnic medi-
cine system, a total of fifteen authentic medicinal material production areas have
been formed, including Guanyao Medicine, Mongolian Medicine, Uyghur Med-
icine, Tibetan Medicine, Yunyao Medicine, Guiyao Medicine, Chuanyao Medi-
cine, Qinyao Medicine, Zheyao Medicine, Huaiqing Medicine, Haiyao Medicine,
Huaiyao Medicine, Northern Medicine, Southern Medicine and Cantonese
Medicine. The main production areas of these authentic medicinal materials are
distributed in the vast rural areas of these areas. Centering on the main produc-
tion areas of authentic medicinal materials, it is possible to integrate traditional
Chinese medicine, traditional Chinese medicine culture, traditional Chinese

medicine education, traditional Chinese medicine diagnosis and treatment, tra-
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ditional Chinese patent medicines and simple preparations processing, research
and development and production enterprises, so that these traditional Chinese
medicine enterprises can be directly integrated into rural development. The in-
tegrated development of the secondary and primary industries can cultivate
more new economies with market potential and competitiveness driven by in-
novative factors. If the brewing and biotechnology industries sink to rural areas,
obtaining high-quality raw materials (origin), producing and manufacturing
high-quality products, and processing waste materials from the production
process into organic fertilizers or organic drugs. If food processing enterprises
take root in rural areas and collaborate with planting, animal husbandry, and
fishing to build a three-dimensional ecological industrial system in rural areas.
Through deep processing in the production area, it brings broad prospects for
enhancing the value of agricultural products.

The innovative development of rural leading industries will drive the transfer
of rural cultural tourism, new agriculture, medical and health care, fine chemi-
cals, biotechnology and other industries from urban areas to rural areas. Under
the strategy of rural revitalization, the integration of the primary and tertiary
industries has led to the development of new forms of rural culture, sports, and
tourism, such as rural agricultural culture, rural sports culture, ethnic culture,
folk culture, and agricultural field art, enriching the connotation of rural tour-
ism. Rural ecological tourism and experiential vacation have become the leisure
pursuits of urban populations. More new rural formats can be generated, such as
rural ecological construction, rural civilization creation, rural intelligent manu-
facturing, and rural scientific research. Rural digitization and internet construc-
tion improve the level of rural informatization, promote the integration of rural
industries and rural e-commerce, and lay a solid foundation for the prosperity of

rural industries.

5.2. Industrial Organization Innovation

Under the background of rural revitalization strategy, there are qualitative dif-
ferences in the organizational form and governance of rural leading industries
compared to traditional and modern agricultural stages. In the era of planned
economy, the organizational form of the primary industry is to meet the fair dis-
tribution in times of extreme material scarcity; the reform and opening up, as
well as the distribution of farmland to households, have revitalized China’s pri-
mary industry, significantly improving resource allocation efficiency and agri-
cultural production efficiency. The industrial organization form of China’s pri-
mary industry has gone through three stages: public ownership domination, re-
gional market domination, and market-oriented competition guidance. The in-
dustrial environment of different stages affects the corresponding organizational
governance. In the stage of public ownership domination, the organizational
form of the primary industry is collective governance under a planned system,
with administrative planning as the link between industries, and the market is in

a closed state; The symbol of the stage of regional market dominance is the
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reform and opening up and the distribution of farmland to households. At this
stage, the collective economic form of the primary industry is gradually replaced
by household responsibility. At this stage, the organizational governance of the
primary industry is mainly managed by dispersed farmers, and production and
operation are mainly determined by each household based on general expe-
rience. Although production efficiency is significantly improved, the quality of
products varies because the operating entities are individual farmers. It is diffi-
cult to gain a competitive voice.

Regional economic integration and collaborative innovation is a new form of
industrial organization for rural leading industries. Rural revitalization of lead-
ing industries relies on and is rooted in new economic entities in rural areas.
Industrial organization and resource allocation are catalyzed by innovative fac-
tors, integrating traditional industrial and rural factors, and thus constructing
and cultivating distinctive rural leading industries. The existing administrative
governance models in China are difficult to meet the requirements of rural de-
velopment under the rural revitalization strategy, mainly manifested in the limi-
tations and low efficiency of rural development caused by administrative divi-
sion to a large extent. Through the spatial correlation analysis of the primary
industry among various cities (prefectures) in Sichuan Province, it can be seen
that under the existing development model of the primary industry, the correla-
tion between the primary industry in rural areas of Sichuan Province is relatively
weak. Regional economic integration and collaborative innovation will be one of
the important means to crack the economic relationship built around the market

and industry.

5.3. Industrial Technology Innovation

The leading industry technological innovation in rural revitalization refers to
scientific research, technological application, and scientific management related
to emerging industries in rural revitalization. From the perspective of the devel-
opment history of the primary industry, it has gone through three important
stages: primitive agriculture, traditional agriculture, and modern agriculture.
The proposal of the rural revitalization strategy will mark the entry of the lead-
ing industry in rural revitalization into the era of wisdom. The technology of ru-
ral leading industries in the smart era is a combination of scientific research, in-
telligent industrial technology, scientific management technology, rural social
governance and service smart technology, and uses scientific and technological
innovation to catalyze the multiplier effect of traditional rural industrial ele-
ments.

Under the strategy of rural revitalization, the specific direction of scientific
research on rural leading industries is reflected in three important fields: basic
scientific discovery, innovation in industrial technology application, and devel-
opment of management science. The ultimate goal of basic scientific discovery is
to achieve the world’s leading scientific position in the field of rural revitaliza-

tion leading industries, especially in the source areas of the industrial chain of
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rural leading industries such as excellent variety breeding; The goal of industrial
technology application innovation is to transform scientific research into specif-
ic products, patents, or services, and improve the quality and quantity of unit
output; Management science is not only an objective need to meet the develop-
ment of rural revitalization leading industries, but also an organizational tech-

nical guarantee for high-quality development of industrial organizations.

5.4. Industrial Policy Innovation

The integration of rural leading industries not only refers to the geographical
space of industries, but also includes the policy space of industries. Industrial
policy innovation is first manifested in the formulation and application of in-
dustrial policies divided by the distribution areas of leading industries. The pol-
icy makers and scope of application in China are usually divided according to
administrative levels. National industrial policies are formulated by the State
Council or its affiliated ministries, and the scope of application is often national
or designated regions; The industrial policies formulated by provinces and au-
tonomous regions are local in nature, and their scope of application is usually
within the jurisdiction of the policy maker or a designated area within the juris-
diction; By analogy, the industrial policies formulated by each level of govern-
ment only apply to the administrative regions under their jurisdiction. However,
the spatial distribution of rural leading industries is often related to specific re-
gions, and the location of a certain leading industry is often cross administrative
regions. The administrative regional characteristics of industrial policies can
hinder the healthy development of industries. In recent years, innovative meas-
ures to formulate policies across departments and administrative regions based
on industry have been common, but there is still great room for improvement at
the district and county levels. Secondly, in terms of industrial policy driving
methods, the main driving force is guided by industrial strategy to avoid man-
datory and one-size fits all suppression. The role of industrial policy innovation
lies in the organic integration of rural factors, industrial factors, and innovation
factors. Through policy guidance, innovative thinking always occupies an active

position in industrial development.

6. Conclusion

Sichuan Province must rely on the new development opportunities brought by
the rural revitalization strategy to solve the problem of “urban-rural dual struc-
ture” and reduce regional development balance and insufficiency. The develop-
ment of leading industries in rural revitalization must be based on rural ele-
ments, and through innovative elements, industrial and rural elements must be
organically integrated. The innovative development of leading industries in rural
revitalization must be coordinated to achieve industrial structure innovation,
industrial organization innovation, industrial technology innovation, and indus-

trial policy innovation.
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