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Abstract: Nowadays, the development of the world shows that building a new countryside is the
only way for all countries to move towards industrialization and urbanization. Whether from
the perspective of world development or from the perspective of China’s century-old villages, the
development of rural agriculture is very important. Rural infrastructure construction is the key
measure to promote all aspects of rural development. The purpose of this paper is to analyze
the current situation of China’s rural infrastructure construction, study the factors affecting the
development of rural infrastructure construction and find out the key reasons, so as to put forward
suggestions on rural infrastructure construction and promote rural development. Therefore, this
article uses the relevant data of China Rural Statistical Yearbook 2020 to analyze the influencing
factors of China’s rural infrastructure. The article divides rural infrastructure into three levels:
agricultural production infrastructure, peasant living infrastructure and rural social undertakings
infrastructure, and eight indicators are selected for each level. The article analyzes the new indicators
system constructed from 24 original indicators using factor analysis. According to the analysis results,
the article comprehensively analyzes rural infrastructure construction situation of 31 provincial
administrative regions from three levels and comprehensive indicators. Finally, the articled reaches
the following conclusions: the overall development of rural infrastructure construction in Jiangsu,
Shandong and Henan provinces is the best, while the rural infrastructure construction in Hainan and
Ningxia Hui Autonomous Region, Tibet Autonomous Region, Qinghai and other provinces is the
worst compared with other provinces.

Keywords: rural infrastructure; factor analysis; China Agriculture

1. Introduction

For many years, agricultural production has been one of the points of policymakers in
many countries because of its favorable effects on social and economic issues [1] such as
economic growth [2,3], employment [4], poverty [5,6], food security [6-8], immigration [9],
civil conflict [10] and malnutrition [11,12]. Agriculture accounted for about 25% of the
GDP (Gross Domestic Product) of some developing countries in 2018, accounting for 4%
of the global economy. Agriculture is crucial to the economic growth of many countries
in the world. In addition, agricultural production risk affects food availability [13]. In
recent years, the issue of food security has taken center stage on the global agenda [14].
As a food-producing country, China’s rural land area accounts for 94%, which shows that
agriculture is the primary and basic industry in China. At the same time, as a developing
country, China’s agriculture is an important support and guarantee for national economic
development. Agriculture is the foundation of national economic development and also the
main driving force. Therefore, in order to further promote China’s economic development
and enhance China’s economic status, the most arduous and arduous task is still in rural
areas, and the most extensive and profound foundation is still in rural areas. Agriculture
production must be put in in the first place, with focus on rural areas and the pace of rural
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construction accelerated. Rural, as referred to in this paper, is based on the approval of
Chinese documents issued by the State Council on the statistical division of urban and
rural regulations, in our country, to the civil affairs department to confirm the residents’
committee and villagers” committee jurisdiction for divided objects, based on the actual
construction, of our country’s regional division into towns and villages.

Rural infrastructure construction is the material condition and basic guarantee for
rural development in China. Therefore, improving rural infrastructure construction is
an important measure to speed up rural development. Infrastructure is a multi-layered
combination of interdependent transportation, communication, energy and trade systems,
which affects our ability to meet our most basic needs for food, water and shelter [15].
Rural infrastructure construction is related to all aspects of rural agriculture, peasant living
and rural social undertakings. Rural infrastructure plays a vital role in promoting the
development of rural economy, improving the quality of farmers’ lives and maintaining the
stability of rural grass-roots life. However, with the economic development of every country,
the industrial sector continues to expand, thus promoting the expansion of the number and
scale of cities, driving the construction of urban transportation, communication and other
infrastructure and the development of commerce, while the rural areas are in a state of lack
of infrastructure and backward social economy [16]. Therefore, all countries have come up
on the stage corresponding policy documents to promote rural infrastructure construction.
Japan has promulgated a series of laws such as the Basic Law of Agriculture and the
Financing Law of Agricultural Modernization, the main contents of which are to promote
rural modernization and improve agricultural productivity. The United States promulgated
the “Federal Agricultural Improvement and Policy Act of 1996” document, proposing
financial subsidies to farmers. The EU’s annual seven-year rural development plan is an
important cornerstone of the EEC’s Common Agricultural Policy. In the implementation of
the rural development plan, the European Union has established the European agriculture
and forestry integration system. China has issued a series of policy documents, the main
contents of which are to support rural water conservancy construction, rural electric
energy development and rural public environment improvement. In addition, China has
continuously increased investment in rural infrastructure construction. China’s funding for
comprehensive agricultural development increased from 8.67 billion in 2003 to 19 billion in
2010. China’s investment in Rural small-scale agricultural water conservancy construction
increased from 200 million in 2005 to 7.8 billion in 2010. According to these policies and
data, China attaches great importance to rural infrastructure construction. China’s rural
infrastructure construction is in a good position for development. Therefore, it is necessary
to study the current situation of rural infrastructure construction. This article establishes an
evaluation system of rural infrastructure quality indicators, analyzes the rural infrastructure
construction in 31 provincial administrative regions of China, and puts forward relevant
suggestions to help the new rural construction.

There is still a considerable gap between the current situation of rural infrastructure
construction in China and the realization of agricultural and rural modernization. It is a nec-
essary measure to continue to focus on developing rural infrastructure construction. Some
scholars also put forward similar views, indicating the importance of rural infrastructure
construction to rural development. Xin et al. analyzed the policy guarantee mechanism
of rural key infrastructure policies based on deep learning to provide a scientific basis for
application of this mechanism in rural China [17]. Daud analyzed the relationship between
rural infrastructure construction and rural grain output in Nigeria, and drew a conclusion
that the development of agricultural production was influenced by rural infrastructure
construction, and put forward suggestions to focus on improving rural infrastructure
construction to boost agricultural production [18]. Wang and Zhuo analyzed the effects
of large-scale agricultural infrastructure investment on rural development. They believe
that in terms of agricultural development, agricultural infrastructure in investment has
contributed to the increase of farmland area, agricultural productivity and farm income [19].
Magugu conducted a survey on the rural green infrastructure construction in the United
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States through some advanced technologies such as geographic information and evalu-
ated the impact of infrastructure on the rural environment, so as to obtain an effective
and feasible green infrastructure construction system and promote the green and healthy
development of rural areas [20].

Rural infrastructure construction covers all aspects of the countryside. In the current
study, the scholars have analyzed the rural infrastructure construction from different as-
pects. Wang and Li divided China’s rural infrastructure into four categories: agricultural
production infrastructure, including infrastructures to support modern agricultural pro-
duction and water conservation; rural community infrastructure, such as infrastructures
for safe drinking water, natural roads, local public transport and rural electricity; rural
social development infrastructure, such as infrastructures for delivering compulsory educa-
tion, health and cultural activities; and ecological environment infrastructure, such as the
infrastructures for natural resource protection, ecological protection and the construction
of nature reserves, and analyzed the infrastructure development of rural communities
in China from these four aspects [21]. Nepal and Thapa found that the use of tractors
and pump-sets made a major contribution to agricultural commercialization through crop
production increment [22]. Fairbanks thinks that the facilities of medical welfare security
system in rural infrastructure construction in the United States have made good achieve-
ments, and provide targeted support for the development of different regions by using
advanced health information technology [23]. Schweikert believes that the healthy devel-
opment of rural areas is mainly influenced by the construction of rural medical welfare
security system and the construction of transportation [24]. Chen et al. selected the perfor-
mance evaluation indicators of rural infrastructure, analyzed the influence of each indicator
by adopting the explanatory structure model, and developed a hierarchical directed graph.
Finally, based on the influence relationships among the index factors in the hierarchical
directed graph, a performance appraisal analytic network process model was established
to evaluate the effect of rural infrastructure construction [25]. Li et al. built the evaluation
indicator system from three dimensions—transportation facilities evaluation indicator; wa-
ter supply and drainage facilities evaluation indicator; and safety and disaster prevention
facilities evaluation indicator. The saving and intensive extent of rural infrastructure would
be quantitatively evaluated by this indicator system to build livable environments [26].
Based on the research results of the literature, this article concludes that rural infrastructure
is mainly analyzed from three aspects: agricultural production, peasant life and rural social
undertakings, but there is a lack of clear evaluation factors.

The main research purpose of this paper is to analyze the current situation of rural
infrastructure construction in the 31 provincial administrative regions in China, study vari-
ous factors affecting rural infrastructure construction, and put forward relevant suggestions
for rural infrastructure construction in China according to the conclusions, so as to help
rural development. Therefore, in this article, the rural infrastructure construction is divided
into three levels: agricultural production infrastructure, peasant living infrastructure and
rural social undertakings infrastructure. The article selects eight indicators for each level
to build a quality index evaluation system. This article analyzes the influencing factors of
rural infrastructure construction in China using factor analysis. According to the results of
this study, the article comes to the conclusion and put forward relevant suggestions.

2. Methods

In scientific research in various fields, scholars need to observe a large number of
variables that can reflect the research object. Then they collect relevant data and analyze
them to obtain rules. Although extracting multivariate information from large samples can
give a comprehensive and complete understanding of the research object, it increases the
complexity of the collected data. In order to reduce unnecessary labor cost and time cost,
we have to analyze and process the data. In addition, the factor analysis method can only
solve the above problems.
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2.1. Basic Concept

The factor analysis method, based on the idea of dimension reduction, starts from the
study of the dependence relationship within the correlation matrix of the original variables,
and boils down some variables with intricate relationships to a few comprehensive factors,
which is a multivariate statistical analysis method. The basic idea of the factor analysis
method is to analyze the original variables, and then find out the variables with correlation
between them, and then divide these variables with high correlation into a group, while the
correlation between variables in different groups is relatively low. Each group of variables
represents a basic structure, and each group of variables is represented by a common factor,
which includes most of the information in these variables. Therefore, we can use fewer
common factor variables to reflect the data information included in multiple variables,
further find out the main influencing factors in this group of variables, and reflect the
endogenous relationship among these variables.

2.2. Factor Analysis Model

The statistical model used in factor analysis is described as follows:

Let X = (X1, X2, ..., Xm) be an observable vector, E(X) = 0, D(X) = (rjj)m x m, F = (Fy,
F», ..., Fy)(n < m) be not observable common factor variable, E(F) =0, D(F) =Inn; ¢ = ({1,
€2, ..., Cm) and F are independent, E({) = 0, D($) = diag(£12, £22, . .. , £m2). The model can
be constructed as follows:

Xy =apnF +apkh+ - +a,F+ 61
Xo =anF +apFh+---+ay,Fy, +€2

' M)
Xm = am Py + amaFo + -+ - + amnFn + S
The process of factor analysis is described as follows:
Step 1: This article carries out data preprocessing.
X — E(X;
X; = i ( l) (2)
Var(Xl-)

Step 2: This article uses SPSS for factor analysis of the index system.
Number of common factors extracted: let X = (X7, X», ..., Xj;) be an M-dimensional
random variable, and note i = E(X), o = var (x), and consider its linear transformation.

Yi =nXqi+hXo+ -+ I Xm
Yo =1 Xq +1nXo 4 - - 4 Iy X -

Ym = lm1X1 + lm2X2 4+t lmme

The system of equations requires L2 +ly2+ .. Ly =1(=1,2,...,m).

If the actual meaning of the extracted factors or the generalization of their data infor-
mation is not obvious, then the article adopts the most commonly used maximum variance
method. Through rotating the determined common factors, the method can obtain the
meaning that their actual meaning can be explained.

F_T1F1+1’2F2+"'+1’nPn

@
rntrttr,

F represents each factor, and R represents the variance contribution rate corresponding
to each factor.
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The following model can be obtained:

Fi = X1 +bpXo+ - + b1y X
B =cn X1 +bnXy+ -+ by X

: )
Fo=cmXq +bppXo 4+ -+ bymXm

Formula (5) is called factor score model, and each formula is a function that can

calculate the index factor score.
The specific analysis steps of the factor analysis method are shown in Figure 1 below.
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Figure 1. Technology roadmap.

3. Indicators System of Rural Infrastructure in China
3.1. Indicators Selection and Data Source

The level of rural infrastructure construction has become an important symbol to
measure the level of rural economic development and peasant living quality. According to
the country’s rural revitalization strategy document and related regulations, and according
to the actual situation of our country, the article selects the indicators. Then the article
analyzes the development status of rural infrastructure by scientific methods. At present,
rural infrastructure construction in many provinces and cities is still in a backward stage,
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with backward agricultural economy development, low living standard of farmers and
imperfect rural social undertakings, which have seriously hindered the implementation of
rural revitalization strategy. The overall research of rural infrastructure is complex and has
a large workload. Based on this analysis, this article selects the indicator system, as show
in Table 1.

Table 1. Evaluation indicator system of rural infrastructure construction.

Primary Indicator

Secondary Indicator Tertiary Indicator

A Rural infrastructure

C; Rural electricity consumption

C; Rural hydro-power station

C3 Reservoir number
C4 Total power of agricultural machinery
B; Agricultural production infrastructure Cs Agricultural large and
medium-sized tractors
Cg Small tractors
Cy Cereal combine harvester
Cg Water-saving irrigation machinery

Cy Household biogas digester
Cyo Biogas project
Cy1 Solar water heater
Cyp Per capita disposable income of farmers
Cj3 The average number of cars per

By Peasant living infrastructure 100 household

Cy4 The average number of refrigerators per
100 household

Cj5 The average number of computers per
100 household
Cy¢ Per capita housing area at year-end

Cy7 Village clinic

Cyg Doctors and hygienists
Cy9 Hospital beds

Cp9 Number of adoptions by aid agencies
at year-end
Cy1 Rural employment personnel
Cp Township cultural station
Cy3 Poor relief organization
Cy4 Rural minimum living security

B3 Rural social
undertakings infrastructure

On the basis of the selection principle of evaluation indicators for rural infrastructure
construction, according to the previous research results, the article constructs the first-
level indicator “rural infrastructure construction” and the corresponding second-level
indicator “agricultural production infrastructure, peasant living infrastructure and rural
social undertakings infrastructure”. In addition, the third-level indicator corresponding
to the second-level indicator “agricultural production infrastructure” is “rural electricity
consumption, rural hydro-power stations, reservoir number, total power of agricultural
machinery, agricultural large and medium-sized tractors, small tractors, cereal combine
harvester and water-saving irrigation machinery”. The third-level indicator corresponding
to the second-level indicator “peasant living infrastructure” is “household biogas digester,
biogas project, solar water heater, per capita disposable income of farmers, the average
number of cars per 100 household, the average number of refrigerators per 100 household,
the average number of computers per 100 household and per capita housing area at
year-end”. The third-level indicator corresponding to the second-level indicator “rural
social undertakings infrastructure” is “village clinic, doctors and hygienists, hospital beds,
number of adoptions by aid agencies at year-end, rural employment personnel, township
cultural station, poor relief organization and rural minimum living security”.
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This article collects all the data of 31 provincial administrative regions from China
Rural Statistical Yearbook 2020 and the statistical yearbooks of all provinces, municipalities
and autonomous regions 2020. Since the statistical yearbook 2020 did not report in detail the
rural data of some infrastructures in Shanghai and the rural employment data in Sichuan,
Tibet, Xinjiang and Hebei, this article uses the urban data reported in the statistical yearbook
2020 to replace the rural data for analysis.

Before performing factor analysis, the article uses the Kaiser-Meyer—Olkin (KMO) test
and Bartlett test to examine whether these variables shared common variance and whether
original variables had an adequate correlation to allow to reduce dimensions, as show in
Table 2. The KMO value are, respectively, 0.712, 0.701 and 0.761. Moreover, the Bartlett test
rejects the null hypothesis, that is, variables are orthogonal. Results from both tests show
that our data are appropriate for factor analysis.

Table 2. The KMO and Bartlett test of sphericity.

Agricultural . . Rural Social
. Peasant Living .
Production Undertakings
Infrastructure
Infrastructure Infrastructure
KMO 0.712 0.701 0.761
Bartlett test of sphericity =~ Approximate chi-square 185.309 87.651 201.435
d 28 28 28
Significance 0.000 0.000 0.000

3.2. Rebuilding the Three-Level Indicators System

According to the main contents of the selection principle of rural infrastructure
construction indicators, this article selects 24 indicators such as rural electricity con-
sumption, rural hydro-power stations and the number of reservoirs to analyze rural
infrastructure construction.

Variance contribution rate refers to the influence of a common factor on each variable,
which reflects the explanatory ability of the factor to the total variance of the original
variable. The larger the contribution rate, the greater the influence of the corresponding
factor on the original variable and the higher the importance. The article extracts three
factors from the eight third-level indicators which are” rural electricity consumption, rural
hydro-power stations, reservoir number, total power of agricultural machinery, agricultural
large and medium-sized tractors, small tractors, cereal combine harvester and water-saving
irrigation machinery”. As show in Table 3, the variance contribution rates of these three
factors after rotation are 51.116%, 22.812% and 13.552%, respectively. After rotation, the
cumulative variance contribution rate is 87.48%, which shows that the three factors can ex-
tract 87.48% of the information of the eight original indexes, and the information extraction
is sufficient; The article extracts three factors from the eight third-level indicators which
are “household biogas digester, biogas project, solar water heater, per capita disposable
income of farmers, the average number of cars per 100 household, the average number of
refrigerators per 100 household, the average number of computers per 100 household and
per capita housing area at year-end”. As show in Table 3, the variance contribution rates of
these three factors after rotation are 35.840%, 23.852% and 14.958%, respectively. After rota-
tion, the cumulative variance contribution rate is 74.65%, which shows that the three factors
can extract 74.65% of the information of the eight original indexes, and the information
extraction is sufficient; The article extracts three factors from the eight third-level indicators
which are “village clinic, doctors and hygienists, hospital beds, number of adoptions by
aid agencies at year-end, rural employment personnel, township cultural station, poor
relief organization and rural minimum living security”. As show in Table 3, the variance
contribution rates of these three factors after rotation are 37.478%, 33.813% and 17.577%,
respectively. After rotation, the cumulative variance contribution rate is 88.868%, which
shows that the three factors can extract 88.868% of the information of the eight original
indexes, and the information extraction is sufficient.
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Table 3. Variance contribution rate of rural infrastructure construction.

% Variance .o % Variance
Factor Total (Unrotated) Cumulative% Total (Rotated)
Cj Rural electricity consumption 4.095 51.193 51.193 4.095 51.116
C; Rural hydro-power station 1.999 24.987 76.180 1.825 22.812
C3 Reservoir number 0.904 11.301 87.480 1.084 13.552
C4 Total power of agricultural machinery 0.390 4.874 92.354
Cs Agricultural large and medium-sized tractors 0.274 3.430 95.784
Cg Small tractors 0.227 2.837 98.621
Cy Cereal combine harvester 0.068 0.846 99.466
Cg Water-saving irrigation machinery 0.043 0.534 100.00
Cy Household biogas digester 2.970 37.123 37.123 2.867 35.840
Cyp Biogas project 2.028 25.352 62.457 1.908 23.852
Cq1 Solar water heater 0.974 12.175 74.650 1.197 14.958
Cjp Per capita disposable income of farmers 0.750 9.376 84.026
Cy3 The average number of cars per 100 household 0.501 6.259 90.285
Cy4 The average number of refrigerators per
100 household 0.387 4.833 95.118
Ci5 The average number of computers per
100 household 0.215 2.688 97.806
Cy¢ Per capita housing area at year-end 0.176 2.194 100.00
Cy7 Village clinic 5.751 71.891 71.891 2.998 37.478
Cy8 Doctors and hygienists 0.758 9.481 81.372 2.705 33.813
Cj9 Hospital beds 0.600 7.496 88.867 1.406 17.577
Cyo Number of adoptions by aid agencies 0.482 6.029 94.897
at year-end
Cp1 Rural employment personnel 0.190 2.374 97.270
Cy Township cultural station 0.130 1.630 98.901
Cy3 Poor relief organization 0.058 0.729 99.629
Cp4 Rural minimum living security 0.030 0.371 100.00
The rotated component matrix obtained by rotating the component matrix can reflect
the coefficient of each variable in each common factor, indicate the load of the variable in
the common factor, and name the extracted common factor in Table 4.
Table 4. Composition matrix of rural infrastructure construction.
Factor Initial Matrix After Orthogonal Rotation
Component Component
1 2 3 1 2 3
C; Rural electricity consumption 0.965 0.040 0.077 0.960 0.029 0.129
C; Rural hydro-power station 0.954 0.096 —0.049 0.951 0.130 0.035
C3 Reservoir number 0.918 —0.139 —0.005 0.923 —0.103 —0.021
C4 Total power of agricultural machinery 0.819 0.214 —0.060 0.818 —0.299 —0.093
Cs Agricultural large and 0.805 —0.343 0.010 0.811 0.240 0.066
medium-sized tractors
Cg Small tractors —0.164 0.913 —0.071 0.202 0.943 —0.041
Cy Cereal combine harvester 0.222 0.839 —0.421 —0.198 0.861 0.292
Cg Water-saving irrigation machinery 0.119 0.517 0.842 0.073 0.139 0.983
Component Component
1 2 3 1 2 3
Cy Household biogas digester —0.085 0.688 0.335 0.900 —0.067 0.022
Cyo Biogas project 0.257 0.803 —0.090 0.886 -0.079 0.174
C11 Solar water heater 0.395 0.303 0.748 0.767 0.076 —0.009
Cjp Per capita disposable income of farmers 0.869 —0.202 —0.134 0.136 0.804 0.235
13 The average number of cars per 0.434 —0.652 0.412 0.445 —0.714 0.275

100 household
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Table 4. Cont.

Factor Initial Matrix After Orthogonal Rotation
Component Component
1 2 3 1 2 3
Ci4 The average number of refrigerators per 0.746 0057 0186 0.605 0.943 —0.041
100 household
C15 The average number of computers per 0.891 0.839 —0.421 —0.261 0.519 0.505
100 household
Cy¢ Per capita housing area at year-end 0.119 —0.162 0.012 0.185 0.058 0.878
Component Component
1 2 3 1 2 3
Cy7 Village clinic 0.878 —0.404 —0.043 0.885 0.282 0.272
Cyg Doctors and hygienists 0.856 —0.433 0.119 0.854 0.193 0.409
C19 Hospital beds 0.930 0.017 —0.018 0.742 0.592 —0.007
20 Number of adoptions by aid agencies 0.832 0.439 —0.187 0.616 0.601 0.353
at year-end
Cp1 Rural employment personnel 0.746 0.082 0.629 0.559 0.527 0.213
Cp Township cultural station 0.866 —0.110 —-0.371 0.289 0.893 0.196
Cy3 Poor relief organization 0.871 0.442 0.053 0.260 0.839 0.431
Cy4 Rural minimum living security 0.790 —0.008 —0.108 0.303 0.312 0.877

The common factor “1” includes the information of cereal combine harvester, total
power of agricultural machinery, small tractors, agricultural large and medium-sized
tractors and water-saving irrigation machinery, and its variance contribution rate is 51.116%.
Therefore, it is named as the level of agricultural mechanization.

The common factor “2” includes the information of rural hydro-power station and
reservoir number, and its variance contribution rate is 22.812%. Therefore, it is named as
rural water conservancy situation.

The common factor “3” only includes the situation of rural electricity consumption,
and the variance contribution rate is 13.552%. Therefore, what it represents is actually the
situation of rural electricity consumption.

The common factor “4” includes the information of per capita disposable income of
farmers, the average number of cars per 100 household, the average number of computers
per 100 household, the average number of refrigerators per 100 household and per capita
housing area at year-end. The variance contribution rate of this factor is 35.84%, which can
be named as the level of peasant living convenience.

The common factor “5” includes the information of biogas project and household
biogas digester. In addition, its variance contribution rate is 23.852%, which can be named
as the new energy situation in rural areas.

The common factor “6” only includes solar water heater, and its variance contribution
rate is 14.958%, which can be named as peasant basic living level.

The common factor “7” includes the information of village clinic, doctors and hy-
gienists, hospital beds, township cultural station and rural minimum living security. Its
contribution rate is 37.478%. Therefore, it is named as medical welfare situation.

The common factor “8” includes the information of number of adoptions by aid
agencies at year-end and poor relief organization. In addition, its variance contribution
rate is 33.813%, which can be interpreted as the assistance situation to the rural poor.

The common factor “9” includes the information of rural employment personnel.
In addition, its variance contribution rate is 17.577%. Therefore, it is named as rural
employment situation in Table 5.
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Table 5. Common factor.

No. Factor Contribution (%)
1 Level of agricultural mechanization 51.116%
2 Rural water conservancy situation 22.812%
3 Situation of rural electricity consumption 13.552%
4 Level of peasant living convenience 35.840%
5 New energy situation in rural areas 23.852%
6 Peasant basic living level 14.958%
7 Medical welfare situation 37.478%
8 Assistance situation to the rural poor 33.813%
9 Rural employment situation 17.577%

Overall, the level of agricultural mechanization determines the construction of agri-
cultural production infrastructure. On the other hand, it can be concluded that the de-
velopment of agricultural economy in provinces and cities with low level of agricultural
mechanization lags behind other provinces; peasant living convenience and new energy
situation in rural areas determine the development of peasant living infrastructure con-
struction in China. This shows that focusing on improving peasant living convenience
level will directly affect the development of peasant living infrastructure; medical welfare
and assistance to the rural poor determine the development of rural social undertakings
in China. Therefore, if provinces want to improve the level of rural social infrastructure
construction, they should first vigorously develop medical welfare construction.

3.3. Reconstruct a New Indicators System

In the indicators” analysis of rural infrastructure construction, according to the above
research results, 9 common factors extracted from 24 indicators are combined. However, the
practical significance of these nine common factors is not obvious, and the factor needs to be
rotated again to obtain more realistic explanatory factors. Therefore, the article reconstructs
a new index system of rural infrastructure construction. In the index analysis of rural
infrastructure construction, according to the above research results, nine common factors
extracted from 24 indexes are combined. Then the article reconstructs a new indicators
system of rural infrastructure construction.

As show in Table 6, the new indicators system is the first-level index “rural infrastruc-
ture construction” and the corresponding second-level index “agricultural infrastructure
construction, peasant living infrastructure construction and rural social undertakings in-
frastructure construction”. In addition, the third-level indicator corresponding to the
second-level indicator “agricultural production infrastructure” is “level of agricultural
mechanization, rural water conservancy situation, rural electricity consumption”. The
third-level indicator corresponding to the second-level indicator “peasant living infrastruc-
ture” is “level of peasant living convenience, new energy situation in rural areas, peasant
basic living level”. The third-level indicator corresponding to the second-level indicator”
rural social undertakings infrastructure” is “medical welfare situation, assistance situation
to the rural poor, rural employment situation”.

According to Table 7 the principle of selecting factors, the article extracts four factors
from the nine third-level indicators which are “level of agricultural mechanization, rural
water conservancy situation, rural electricity consumption, level of peasant living conve-
nience, new energy situation in rural areas, peasant basic living level, medical welfare
situation, assistance situation to the rural poor and rural employment situation”. The
variance contribution rates of these four factors after rotation are 25.319%, 23.534%, 19.425%
and 13.431%, respectively. After rotation, the cumulative variance contribution rate is 82%.
In addition, the information extraction is sufficient.
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Table 6. New evaluation indicators system of rural infrastructure construction.

Primary Indicator

Secondary Indicator Tertiary Indicator

A Rural infrastructure

D; Level of agricultural mechanization
By Agricultural production infrastructure D, Rural water conservancy situation
D3 Rural electricity consumption

D4 Level of peasant living convenience
By Peasant living infrastructure D5 New energy situation in rural areas
D¢ Peasant basic living level

D7 Medical welfare situation
B3 Rural social undertakings infrastructure Dg Assistance situation to the rural poor
Dg Rural employment situation

Table 7. Variance contribution rate of overall situation.

% Variance % Variance
Factor Total (Unrotated) Accumulated% Total (Rotated)

D; Level of agricultural mechanization 2.697 29.962 29.962 2.279 25.319

D, Rural water conservancy situation 2.057 22.857 52.819 2.118 23.534

D3 Rural electricity consumption 1.852 20.574 73.393 1.748 19.425

Dy Level of peasant living convenience 0.748 8.315 81.709 1.209 13.431
D5 New energy situation in rural areas 0.546 6.071 87.780
D¢ Peasant basic living level 0.498 5.533 93.313
D7 Medical welfare situation 0.356 3.954 97.267
Dg Assistance situation to the rural poor 0.173 1.922 99.189
Dg Rural employment situation 0.073 0.811 100.00

4. Result and Discussion

The article analyzes the influencing factors of rural infrastructure construction using
factor analysis. Then, this article makes concrete analysis and evaluation on agricultural
production infrastructure construction, peasant living infrastructure construction and rural
social undertakings infrastructure construction in 31 provincial administrative regions.
Finally, the article makes comprehensive evaluation on rural infrastructure construction.

4.1. The Specific Situation of Agricultural Production Infrastructure Construction

The dark color in Figure 2 indicates the provinces with better agricultural production
infrastructure. The color gradually fades, indicating that the construction of agricultural
production infrastructure is getting worse and worse. At the same time, as can be seen from
Figure 2, the provinces with the best agricultural production infrastructure are basically
located in Central China and East China, while the poor provinces are basically located in
Northwest and Southwest China and North China.

4.2. The Specific Conditions of Peasant Living Infrastructure Construction

The dark color in Figure 3 indicates the provinces with better agricultural production
infrastructure. The color gradually fades, indicating that the construction of agricultural
production infrastructure is getting worse and worse. It can be seen that the provinces with
the best peasant living infrastructure for farmers are basically located in Central China, East
China and South China, while the provinces with the worst peasant living infrastructure
are located in northwest and southwest China.
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Figure 2. Current situation of agricultural production infrastructure construction in China.
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Figure 3. Current situation of peasant living infrastructure construction in China.
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4.3. The Specific Situation of Rural Social Infrastructure Construction

The dark color in Figure 4 indicates the provinces with better agricultural production
infrastructure. The color gradually fades, indicating that the construction of agricultural
production infrastructure is getting worse and worse. At the same time, it can be seen
from the Figure 4 that the provinces with the best rural social undertaking infrastructure
construction are basically located in Central China, East China and South China, while the
worst provinces are basically located in northwest and southwest China, North China and
Northeast China.

Nanhai Zhudao

13

Figure 4. Current situation of rural social undertakings infrastructure construction in China.

4.4. Comprehensive Situation of Rural Infrastructure Construction

Table 8 shows the comprehensive score and ranking of rural infrastructure construction
in various regions of China. The higher the score, the better the construction situation. As
shown in Table 8, Jiangsu, Shandong and Henan provinces have highest comprehensive
scores, indicating that the overall situation of rural infrastructure is the best. Ningxia
Hui Autonomous Region, Tibet Autonomous Region and Qinghai Province have the
lowest comprehensive scores, indicating that the rural infrastructure is relatively backward
compared with other provinces. The result indicates that rural construction develops slowly
and rural infrastructure management is lacking. It will seriously hinder the development
of agricultural economy and reduce the peasant living quality.
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Table 8. Comprehensive ranking of rural infrastructure construction in various regions of China.

Region First Factor Score ~ Second Factor Score = Third Factor Score  Fourth Factor Score =~ Composite Score
Jiangsu 0.02 1.03 3.32 —0.60 1.02
Shandong —0.76 2.93 0.10 1.70 0.98
Henan 0.00 1.94 —0.25 2.19 0.91
Hunan 2.84 —0.54 —0.62 1.34 0.78
Guangdong 0.97 —0.78 1.41 1.58 0.65
Sichuan 215 1.84 —0.36 -3.25 0.62
Anhui 0.56 0.43 0.10 1.00 0.49
Zhejiang 0.22 —0.64 1.93 0.71 0.45
Hubei 1.18 0.09 0.04 —0.03 0.40
Jiangxi 191 —0.22 —0.31 —0.53 0.36
Hebei -1.21 2.15 0.06 —0.73 0.19
Shanghai 0.00 —0.65 2.10 —0.89 0.15
Yunnan 0.12 0.47 —0.84 0.25 0.03
Guangxi 0.33 0.11 —0.85 0.47 0.01
Fujian 0.73 —1.35 0.08 0.68 —0.06
Guizhou 0.16 0.03 —0.70 —0.78 —0.24
Chonggqing 0.54 —091 —0.43 —0.20 —0.25
Shanxi —0.06 0.05 —0.68 —0.75 —0.29
Beijing —1.05 —0.74 1.20 —0.51 —0.35
Liaoning —0.48 —0.49 —0.36 0.17 —0.36
Jilin —0.62 —0.44 —0.35 0.09 —0.40
Inner Mongolia —0.72 —0.20 —0.27 —0.33 —0.40
Heilongjiang -0.71 —0.23 -0.71 0.32 —0.41
Shanxi —0.50 —0.10 —0.81 —0.44 —0.45
Gansu —0.58 0.07 —0.87 —0.55 —0.45
Xinjiang —0.58 —0.57 —0.59 0.17 —0.47
Tianjin —1.08 —0.82 0.50 —0.42 —0.54
Hainan —0.37 —0.80 —0.76 —0.04 —0.55
Ningxia —0.85 —0.66 —0.15 —0.43 —0.57
Xizang —1.03 —0.54 —0.81 0.48 —0.60
Qinghai -1.12 —0.46 —0.15 —0.65 —0.63

The dark color in Figure 5 indicates the provinces with better rural infrastructure. The
color gradually fades, indicating that the rural infrastructure construction is getting worse
and worse. Figure 5 shows that the provinces with the best rural infrastructure construction
are basically located in Central China and East China, while the provinces with poor rural
infrastructure construction are located in North China and South China, and the provinces
with the worst rural infrastructure construction are basically located in northwest and
southwest China.

This article analyzes 24 third-level indicators corresponding to the second-level indi-
cators “agricultural production infrastructure, peasant living infrastructure construction
and rural social undertakings infrastructure” using factor analysis, and the article obtains
nine common factors. Then the article constructs a new indicator system for factor anal-
ysis. Finally, this article makes a comprehensive analysis and ranking based on the rural
conditions of 31 provincial administrative regions.

Firstly, from the comprehensive ranking of rural infrastructure construction in various
regions, we can see that the infrastructure in Jiangsu, Shandong and Henan provinces is
relatively good, while the infrastructure in Hainan and Ningxia Hui Autonomous Region,
Tibet Autonomous Region and Qinghai provinces is relatively weak. Therefore, the state
should give more support to other provinces, increase capital investment and narrow the
gap with other provinces as soon as possible, so as to smooth the imbalance of development
among provinces.

Secondly, the rural infrastructure in Central China and East China is the best, while
that in Northwest China is the worst. The government should increase capital investment
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in northwest China to ensure that rural residents in northwest China can obtain a good
living standard.
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Figure 5. Current situation of rural infrastructure construction in China.

5. Conclusions

The modern history of the world shows that the construction of new countryside has
become a necessary stage for the development of every country. As a populous country,
China’s rural development is crucial. Rural infrastructure construction is an important
measure for rural development. Therefore, the study of rural infrastructure construction
has great significance for the development of new rural construction. The main purpose
of this paper is to analyze the current situation of rural infrastructure construction in
China’s 31 provincial administrative regions, study the important factors affecting rural
infrastructure, and put forward targeted suggestions on rural infrastructure construction,
so as to promote rural development and improve people’s happiness. Based on the relevant
national policy documents and the research results of some experts and scholars, this
article constructs the indicator system of rural infrastructure construction and divides the
indicator system into three levels. Then this article effectively analyzes the indicators of
rural infrastructure construction in all provinces, municipalities and autonomous regions
in China using factor analysis. Finally, this article come to the conclusion and put forward
relevant suggestions.

Firstly, rural infrastructure can be classified into three types: agricultural production
infrastructure, peasant living infrastructure and rural social undertakings infrastructure.
From the data analysis, it can be seen that China’s agricultural production infrastructure is
mainly determined by the level of agricultural mechanization. Peasant living infrastructure
is mainly determined by the level of peasant living convenience; rural social infrastructure
is mainly determined by medical welfare situation.
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Secondly, according to the ranking of comprehensive scores obtained by factor analysis,
the overall development of rural infrastructure construction in Jiangsu, Shandong and
Henan provinces is the best, while the rural infrastructure construction in Hainan and
Ningxia Hui Autonomous Region, Tibet Autonomous Region, Qinghai and other provinces
is the worst compared with other provinces. This article proposes to increase financial input,
improve the utilization efficiency of existing facilities, actively establish strong economic
cooperation with other provinces and promote the real-time process of rural revitalization
strategy by all provinces.

Thirdly, the rural infrastructure in Central China and East China is the best, while
that in Northwest China is the worst. The government should pay more attention to the
northwest region, increase the capital investment in the northwest region, enhance the
rural infrastructure construction in the northwest region and improve the living standards
of the rural residents in the northwest region.
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