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Abstract: This paper uses TL index to measure the degree of agricultural industrial structure optimization in 
31 provinces of China from 2007 to 2016,and empirically analyzes the impact of rural medical infrastructure 
construction on the upgrading of agricultural industrial structure. The results show that rural medical infra-
structure has an impact on the optimization of agricultural industrial structure but has significant regional dif-
ferences. From a national perspective, rural medical infrastructure has not effectively promoted the optimiza-
tion and upgrading of the agricultural industrial structure. In terms of regions, the impact of rural medical in-
frastructure in the eastern and central regions on the optimization of agricultural industrial structure is nega-
tive and significant. Rural medical infrastructure can promote the optimization and upgrading of agricultural 
industrial structure in the western region but it is not significant. 
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1. Introduction 

The optimization of the agricultural industrial structure is 
an important purpose and main content of the effective 
implementation of the “Village Revitalization” strategic 
plan. Since the reform and opening up, the outflow of 
large numbers of labor has led to the slow development 
of modern agriculture in rural areas. The adjustment of 
industrial structure is unreasonable in some areas, and the 
serious environmental pollution and natural disasters 
have occurred frequently in recent years. It is difficult for 
the primary industry to transfer to high-tech information, 
light industry and tourism. In addition, the state has 
stepped up efforts in agricultural production in recent 
years, and encouraged some farmers to develop eco-
tourism and aquaculture in remote mountainous areas so 
that it revitalized the vitality of rural economic develop-
ment by cultivating new occupational agriculture and 
vigorously building agricultural big data platforms. The 
re-emergence of the rural economy has attracted a large 
number of migrant workers to return to their hometowns 
for diversified agricultural production and tourism ser-
vices. The prosperity of rural tourism directly promotes 
the rapid development of local services. Rural economic 
development and farmers' income levels have been sig-
nificantly improved in recent years, but the industrial 
structure is not optimized, and the backward rural infra-
structure is seriously hindered by the optimization and 
upgrading of industrial structure, in which rural medical 
infrastructure is very backward. Most rural entrepreneurs 

give up entrepreneurship and work in the country side 
because they do not have effective rural health care. 
Therefore, studying the impact of rural medical infra-
structure construction on the upgrading of agricultural 
industrial structure is conducive to promoting rural eco-
nomic development and agricultural industrial structure 
upgrading. 

2. Literature Review 

Research scholars at home and abroad have conducted 
some research on the measurement and influencing fac-
tors of the agricultural industrial structure upgrading 
coefficient. Jiao Jian, Tang Chong et al[1] evaluated and 
analyzed carefully the natural environment and economic 
development level of Bazhou, Xinjiang, and believed that 
the ecological vulnerability of the region, the huge fluc-
tuations of agricultural markets at home and abroad, and 
the agricultural transportation infrastructure seriously 
hindered The agricultural industry structure is optimized 
and upgraded. Wu Xuying [2] analyzed deeply the prac-
tical experience of information networks in some devel-
oped countries on agricultural production and studied the 
Internet construction in China and its role in agricultural 
production. He pointed out that China's current agricul-
tural database construction was imperfect and network 
informationization was not high and the agricultural e-
commerce platform and agricultural product promotion 
model also need to be further improved. Zhu Guangqi 
and Zhao Jiafeng [3] studied the impact of industrial trans-
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fer on the optimization of agricultural industrial structure 
under the background of international and China's do-
mestic regional industrial adjustment and transfer. It is 
suggested that China's domestic agricultural technology 
innovation must be streng then edand agricultural pro-
duction methods should be comprehensively reformed 
and constructed to suit various regions. The development 
of the agricultural structure system should be built too. 
Jiang Yanjun and Huang Ying[4] used the TL index to 
measure the agricultural industrial structure upgrading 
coefficient of 31 provinces in China and empirically ana-
lyzed the impact of various agricultural infrastructures on 
the upgrading of agricultural industrial structure. Studies 
had shown that various rural infrastructures had signifi-
cant regional differences in the optimization of agricul-
tural industrial structure. Rural energy and transportation 
infrastructure could effectively promote the upgrading of 
agricultural industrial structureand agricultural water 
conservancy infrastructure had little effect. Scholars have 
conducted some discussions on the impact of rural infra-
structure construction on agricultural investment models 
and agricultural economic development. Fan [5-6] ana-
lyzed statistically the construction of various rural infra-
structures in China and India and found that road con-
struction, power equipment and irrigation facilities could 
effectively promote agricultural economic developmen-
tand there were also obvious regional differences. Daube 
[7] believed that the PPP model could not effectively im-
prove the macro-control of agriculture and the efficiency 
of cooperative operation of farmers, nor could it effec-
tively attract foreign investors to invest in agricultural 
production in the local area. E.C.Mamatzakis [8] used the 
a priori log cost function to study the impact of public 
investment in agricultural infrastructure in Greece on 
economic production efficiency. Empirical tests showed 
that infrastructure construction had effectively reduced 
agricultural production costs. In summary, most scholars 
Concentrated on study the measurement of agricultural 
industrial structure upgrading and the impact of various 
agricultural infrastructure on industrial structure optimi-
zation. However, few scholars study the impact of agri-
cultural medical infrastructure on the upgrading of agri-
cultural industrial structure in China now. It is very mea-
ningful to study on the effective implementation of the 
strategy of rural revitalization and the upgrading of agri-
cultural industrial structure. 

3. Analysis of Impact Mechanism 

Since the reform and opening up, with the development 
of the economy and the continuous advancement of ur-
banization, a large number of rural laborers have flocked 
to cities and go out to work. The development of rural 
public infrastructure lags far behind the developed coun-
tries in the West. In particular, it is insufficient for the 
supply of rural medical infrastructure. The inconvenience 

caused by many rural investors and farmers is not condu-
cive to the development of rural economy and the opti-
mization of industrial structure. The impact mechanism 
of backward rural medical infrastructure on the upgrad-
ing of agricultural industrial structure is mainly reflected 
in the following aspects: (1)Meeting the modern medical 
assistance of farmers and promoting the outflow of rural 
labor. In most rural areas of China, many farmers are 
unable to get medical assistance in time because of the 
backward medical conditions so that they chose to live in 
the city or go to work in other provinces. At the same 
time, it dues to a serious shortage of rural labor. Some 
small rural enterprises have closed down due to lack of 
human resources, which affected the development of the 
local economy. Thus, the government's income from 
various taxes and fees has fallen sharply and the invest-
ment in public infrastructure has been insufficient. The 
construction of medical infrastructure has become ruined 
and triggered a vicious circular reaction. (2) It is unable 
to effectively solve the sudden incidents of tourists in the 
scenic mountainous areas, and the development of tour-
ism in mountainous areas is slow. Due to the current noi-
sy urban life and serious pollution of air and water re-
sources, many people living in cities choose to travel to 
rural areas and take part in activities such as rural tourism 
because of the pleasant rural scenery and tranquility. In 
order to meet the diverse lifestyles of contemporary 
people, many investors are willing to Poor and remote 
mountainous areas develop eco-tourism. However, there 
are many complex mountainous terrain, so many tourists 
are easily bitten by other insects or other injuries. Many 
unexpected events cannot be effectively solved because 
of the limited by local medical conditions, and finally the 
number of tourists is gradually decreasing in eco-tourism 
areas. Most tourists are willing to choose to travel near 
the city or stay in the city directly so that it results in a 
decline in the income of the eco-tourism area, which 
cannot promote the prosperity of the local economy, nor 
can it support the huge cost of rural medical infrastruc-
ture construction. So it is difficult to promote the optimi-
zation of industrial structure and the upgrading of agri-
cultural industrial structure. (3) Reducing a large number 
of relevant jobs and failing to guide farmers to achieve 
part-time development. If the construction of rural medi-
cal infrastructure is increased, for example, the construc-
tion of rural health stations requires workers, which will 
enable more farmers to obtain part-time opportunities, 
make full use of rural human capital, and also increase 
the income level of a large number of farmers. In the end, 
it will increase their consumption levels. It has promoted 
the development of various retail and commodity trades 
in the local and neighboring villages. The comprehensive 
development of the economy has promoted the construc-
tion of transportation infrastructure in the region. At the 
same time, it has accelerated the circulation of various 
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production factorsand greatly expanded the industrial 
circulation and industrial structure. The optimized spatial 
spillover effect has also effectively promoted the upgrad-
ing of the agricultural industrial structure. 
4. Indicator Selection and Model Construc-
tion 

4.1.Selection of indicators and data sources 

This paper selects the panel data of 's 31 provinces in 
China from 2007 to 2016. The relevant raw data comes 
from 《China Statistical Yearbook》, 《China Agricul-
tural Statistical Yearbook》 and 《China Environmental 
Statistics Yearbook》. In order to empirically study the 
impact of rural medical infrastructure on the upgrading of 
agricultural industrial structure, the following indicators 
are selected: 
(1)The explained variable. The upgrading of agricultural 
industrial structure measures the degree of optimization 
of industrial structure. This paper refers to the calculation 
method of Kuang Peiyuan [9] and uses the Theil index 
(TL) to measure the industrial structure upgrade. The 
calculation formula is as follows: 
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                            (1) 

 
Among them, Yi indicates the total output value of each 
industry, Li indicates the number of employees in various 
industries, Yi/Y indicates the output structure, and Y/L 
stands for production efficiency. Since the number of 
employees in various industries such as agriculture, fore-
stry, animal husbandry and fishery cannot be obtained at 
present, this paper uses The ratio of added value to in-
termediate consumption of each industry indicates pro-
duction efficiency. 

(2) Core explanatory variable. Rural medical infrastruc-
ture represents the overall level of rural medical condi-
tions. There are no formal hospitals in most remote areas 
of China, so the number of rural village clinics (RCN) is 
chosen to represent the level of rural medical infrastruc-
ture. In order to reduce the empirical error, the total 
number of roads (HMT), the number of rural cultural 
stations (RCS), the urbanization rate (UR) and the gross 
domestic product (GDP) are selected as control variables. 

4.2. Model establishment 

To empirically study the impact of rural medical infra-
structure construction on agricultural industrial structure 
and regional differences, the following measurement 
models are established: 

0 1 2 3 4 5it it it it it it itTL K RCN HMT RCS UR GDP             

                                                                                      (2) 
Among them, TLit represents the agricultural industrial 
structure upgrading coefficient, RCNit represents the ru-
ral medical infrastructure, HMTit,RCNit, URit and GDPit    
respectively indicate the total mileage of roads, the num-
ber of rural cultural stations, urbanization rate and the 

level of economic development. Ko, β1，β2,β3,β4,  

and β5 are parameters, εit represents a random distur-

bance term, represents each region number (i=1, 2,..., 

31), and  represents the year (t=2007, 2008,... , 2016), in 
order to avoid the error caused by the heteroscedasticity, 
All indicator datasare tracked by logarithm. 

4.3 Descriptive statistics of each indicator      

Statistical analysis was performed on each indicator us-
ing the stata15 software. The analysis results are shown 
in Table 1.  

 
Table 1. variable description statistics 

Variable Name Minimum Maximum Average  Standard deviation 
TL industry structure upgrade -0.25 0.32 0.09  0.09 

RCN number of rural village clinics 1218 66389 20638.36  17141.56 
HMT Total mileage of roads 11163 324138 134259.75  72441.28 
RCS township Cultural Station Number 108 14349 1126.99  1066.38 
UR urbanization rate 21.5 89.6 52.59  14.33 

GDP gross domestic product  341.43 80854.91 17213.04  14972.02 
 
5. Analysis of Empirical Results 

5.1 National regression results 

The regression results of the impact of rural medical 
infrastructure on the upgrading of agricultural industrial 
structure are shown in Table 2. From a national perspec-
tive, the construction of rural medical infrastructure has 
not effectively promoted the optimization and upgrading 
of the agricultural industrial structure. The coefficient 
between the rural medical infrastructure and the agricul-

tural industrial structure upgrading coefficient is -
0.00134. It indicates that the degree of agricultural in-
dustrial structure optimization will be reduced by 
0.00134 percent, if each rural medical infrastructure is 
increased one percent. At the same time, the effect is not 
significant. The reason is that the level of rural economic 
development is generally low in China and the develop-
ment speed of industry and service industry is very slow. 
Due to the outflow of agricultural labor, agricultural 
production has also been stagnant and backward. Most 
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of China's “hollow villages”  are everywhere. The 
local government is unable to support the huge cost of 
rural medical facilities construction. At the same time, 
the shortage of rural medical staff and the poor equip-
ment have led to a decline in the number of medical 
treatment in rural village clinics. This has further led to a 
decline in the investment willingness of a large number 
of local industrial and tourism investors. The rapid de-
velopment of industrial and service industries are not 
driven by modern agriculture. It is difficult to implement 
for changing industrial structure optimization plans. In 
addition, the transportation infrastructure and communi-
cation equipment are relatively backward, which cannot 
provide good development conditions for the construc-
tion of rural medical infrastructure in most rural areas of 
China. As a result, the introduction of medical talents 
and the import of medical equipment will encounter 
great obstacles. The rural Internet infrastructure is also 
very backward, which brings great troubles for the time-
ly transfer and treatment of patients, which has prompt-
ed many farmers to settle in towns and cities. Thus it 
cannot effectively promote the upgrading of agricultural 
industrial structure. 

5.2. Regression results by region 

The impact of rural medical infrastructure on the optimi-
zation and upgrading of agricultural industrial structure 
presents significant regional differences. The regression 
results of each region are shown in Table 2. The rural 
medical infrastructure has a significant negative impact 
on the optimization and upgrading of the agricultural 
industrial structure in the eastern region. The eastern re-
gion has a relatively strong industrial base. Other than 
this, it concentrated relatively human resources and rapid 
economic development. Agriculture accounts for a low 
proportion of the entire economy and accounts for the 
secondary and tertiary industries. The proportion is large , 
and most of the land has been occupied by industrial pro-
duction in the region. Leading to the transition is not high 
of agriculture to the secondary and tertiary industries. In 
addition, the large cities are relatively dense in the region 
and the transportation infrastructure is relatively perfect. 
Most people will choose to go to the big cities. Seeking 
medical treatment has led to limited access to medical 
practitioners in rural areas and a reduction in the supply 
of medical infrastructure, which ultimately led to a small 
effect on the optimization of agricultural industrial infra-
structure in rural medical infrastructure. The coefficient 
between the rural  medical infrastructure and the upgrad-
ing of the agricultural industrial structure is -0.0155 in 
the central region, which means that the agricultural in-
dustrial structure optimization will be reduced by 0.0155 
percent when the rural medical infrastructure investment 
increase one percent. Although there are important food 

production bases, agricultural production and manage-
ment models, and arable land use efficiency have im-
proved significantly in the central region, the develop-
ment of industry and  service industry in the region is 
worse than that in the eastern region. The  international 
trade and regional innovation efforts need to be improved 
in the region. It is unable to quickly promote the devel-
opment of the local economy and the transformation of 
the industrial structure. The backwardness of the overall 
economic strength can not effectively improve the con-
struction of local medical infrastructure. The backward 
rural medical infrastructure is difficult to expand the spa-
tial spillover effect of medical assistance, but also it is 
difficult to attract Entrepreneurial investors in important 
industrial production and service industries. It will even-
tually lead to a vertical breakthrough in the transforma-
tion of agriculture into secondary and tertiary industries. 
There are important differences between the western re-
gion and the eastern and central regions. The rural medi-
cal infrastructure has a positive impact on the optimiza-
tion and upgrading of the agricultural industrial structure 
in the western region, but it is not significant, which it is 
mainly due to the complex terrain and relatively scattered 
personnel in the western region. There are many moun-
tains and hilly areas in the region, and the rural economic 
development is relatively backward  compared with the 
eastern and central regions. In recent years, the concen-
tration of migrant workers has increased, and the exis-
tence of a large number of “hollow villages” has led to 
the west. there are no medical institutions such as village 
clinics, and only a few villages with relatively concen-
trated people have corresponding medical infrastructure 
in most rural areas. In recent years, with the effective  
implementation of the “Rural Revitalization” strategy 
and the “Western Development” strategy, various re-
gions have begun to promote the transfer of cultivated 
land and vigorously develop the rural tourism service 
industry in the west. As the  transportation infrastructure 
is very backward in the western regions, and many medi-
cal personnel are involved. Many people will Choose the 
nearest village clinic for medical treatment, which will 
promote the development of local medical infrastructure 
gradually. The rapid development of rural medical infra-
structure will promote the rapid development of the local 
secondary and tertiary industries, which will promote the 
optimization of industrial structure and the circulation of 
production factors. At the same time, it will promote the 
development of basic education and cultivate a large 
number of medical personnel for the construction of rural 
medical infrastructure. It provides excellent scientific and 
technological innovation talents for agricultural modern 
production too, and then it will promote the optimization 
and upgrading of agricultural industrial structure. 
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Table 2. Empirical regression results 
Variable National  eastern regions  central regions  western regions 

RCN 
-0.00134  -0.0102***  -0.0155***  0.00635 
-0.00122  -0.00129  -0.00258  -0.00624 

HMT 
-0.0013  -0.00247  -0.00597***  -6.61E-05 

-0.00141  -0.00221  -0.00207  -0.00452 

RCS 
0.00262**  0.0320***  0.0340***  -0.00032 
-0.00104  -0.00382  -0.00287  -0.00191 

UR 
-0.00444***  -0.00251  -0.0062  0.00772 

-0.00109  -0.00191  -0.00381  -0.00673 

GDP 
0.00397***  0.00392***  0.00654**  -0.00219 

-0.00116  -0.00118  -0.00317  -0.0116 

Constant 
0.00814***  0.0125***  0.0119***  0.0130*** 
-0.000733  -0.0014  -0.00134  -0.00426 

Observations 
R-squared 

310  100  70  90 
0.109  0.789  0.707  0.064 

 
6. Conclusions and Recommendations 

This paper analyzes the impact mechanism of rural medi-
cal infrastructure on agricultural industrial structure op-
timization and measures the agricultural industrial struc-
ture upgrading coefficient of 31 provinces in China from 
2007 to 2016. In the end, we empirically analyzes the 
impact of rural medical infrastructure on agricultural 
industrial structure upgrading. The results show that rural 
medical infrastructure has an impact on the optimization 
of agricultural industrial structure, but it has significant 
regional differences. From a national perspective, rural 
medical infrastructure has not effectively promoted the 
optimization and upgrading of the agricultural industrial 
structure. In terms of regions, the impact of rural medical 
infrastructure on the optimization of agricultural industri-
al structure is negative and significant in the eastern and 
central regions. Rural medical infrastructure can promote 
the optimization and upgrading of agricultural industrial 
structure but it is not significant in the western region. In 
this regard, the following recommendations are given:   
(1) Improve the rural medical system and strengthen the 
construction of rural medical infrastructure. The im-
provement of the rural medical system is the key to de-
veloping the strategy of “revitalizing the countryside”. 
It is also the focus of solving the three rural issues. The 
local government can conduct a questionnaire survey on 
the majority of farmers, listen to the suggestions of local 
people and combine the relevant national policies to im-
plement the rural medical system. The government 
should vigorously support the operation of private medi-
cal institutions and form a competition and cooperation 
with national medical institutions, which promote jointly 
the improvement and improvement of the quality of rural 
medical services. We will introduce vigorously high-tech 
medical equipment and experience medical personnel to 
improve the overall medical level of the locality. We 
should organize and train professional medical personnel 
in a timely manner and conduct regular assessments to 
strengthen the construction and maintenance of rural vil-
lage clinics for creating a good medical environment for 

the majority of farmers. The government should reward 
some areas where medical infrastructure is well-
established, and promote advanced management and ex-
cellent case treatment nationwide. It can affect a large 
number of light industry and service industry investors 
through good medical infrastructure construction, which 
can increase the proportion of employment in the sec-
ondary and tertiary industries and promote the upgrading 
of the agricultural industrial structure.        
 (2) Strengthen agricultural science and technology inno-
vation and boost the return of rural labor. The slow de-
velopment of rural economy directly affects the construc-
tion of rural medical infrastructure and the optimization 
of agricultural industrial structure. Therefore, it is neces-
sary to strengthen agricultural science and technology 
innovation and cultivate new professional farmers. Thus 
it can mechanize modernization operators and guide far-
mers to carry out arable land transfer. Then we can ex-
pand agricultural land scale production and improve 
agriculture. Production efficiency and arable land use 
efficiency can activate local land trading market and in-
crease farmers' income level. Thus it could boost the re-
turn of a large number of rural laborers and create a new 
rural agricultural production and management model, 
which will help develop vigorously tourism through the 
natural scenery of poor mountainous areas. The prosperi-
ty of the local economy provides strong support for the 
construction of rural medical infrastructure. The effective 
improvement of rural medical conditions will attract 
more investors and farmers to invest and produce. It can 
promote industrial structure optimization and the devel-
opment of the economic and form a kind of a continuous 
virtuous cycle.               
(3) Accelerate the construction of big data platform and 
improve comprehensively the efficiency of industrial 
structure optimization. In recent years, the government is 
making every effort to build a big data platform in China. 
Many investors can use the big data system to monitor 
and supervise the production development of various 
industries in real time. The local government can build a 
rural medical big data platform and pass medical treat-
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ment to each rural village clinic. It can also analysis and 
accurate raw data extraction through the screening and 
sorting of various raw data into the big data platform. We 
can avoid excessive import of various medical equipment 
and investors can various business data are analyzed to 
determine the scale of investment by updating regularly 
all relevant data. The agricultural producers can also pre-
dict agricultural production and disasters in a timely 
manner through the agricultural big data platform, which 
can achieve precise investment in various animal hus-
bandry and agricultural production.  
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