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Background: During the transformation of economy to a high-quality level in China, industrial 
restructuring and upgrading have played an important role. The upgrading of the industrial structure 
has affected not only the development in society and economy but also other fields, thereby having 
great impact on social security. In recent years, with the aging of the population and economic 
development, the social medical insurance fund is undertaking more payment pressure. However, 
the existing research rarely focuses on the impact of industrial structure upgrading on medical 
insurance.
Objective: The main aim of this study was to analyze the impact of the upgrading of industrial 
structure on the income and expenditure of the urban employee basic medical insurance fund.
Methods: China’s provincial panel data from 2007 to 2018, collected by the National 
Bureau of Statistics of China, were used to establish a panel regression model in order to 
investigate the impact of the upgrading of the industrial structure on the income and 
expenditure of the urban employee basic medical insurance fund.
Results: The research showed that the upgrading of the industrial structure, in combination with 
the internal upgrading in the tertiary industry, had a positive impact on the income and 
expenditure of the urban employee basic medical insurance fund and that there were regional 
differences. The simple upgrading of the three major industries had no effect on the income or 
expenditure of the urban employee basic medical insurance fund. In addition to the upgrading of 
industrial structure, other factors such as the average salary of employed persons in urban units, 
the proportion of retirees among all insured persons in urban employee basic medical insurance 
and the expenditure of urban employee basic medical insurance were also found to have impact 
on the income of urban employee basic medical insurance. Moreover, the expenditure of urban 
employee basic medical insurance was associated with the proportion of retirees among all 
insured persons in urban employee basic medical insurance, GDP and an aging population.
Conclusion: In the context of the upgrading of the industrial structure, measures such as 
strengthening employment and income security, delaying retirement, adjusting birth policy, 
strengthening the scientific management of personal accounts and accurately positioning the 
regional industrial structure were suggested to be adopted in order to minimize the payment 
pressures on the urban employee basic medical insurance fund.
Keywords: industrial structure upgrading, urban employee basic medical insurance, panel 
regression model, employment structure

Introduction
In the past few decades, China’s economic development has had remarkable 
achievements. In the ‘troika’ that drives China’s economic growth, foreign trade 
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has always been the most important aspect. However, the 
global economy and the growth rate of China’s import and 
export trade continued declining as a result of the sub-
prime mortgage crisis in 2008. Both theory and practice 
have proved that economic development affects industrial 
structure and that the upgrading of industrial structure also 
affects economic development.1,2 In China, changes in the 
industrial structure can promote economic growth,3 and 
changes in the industrial structure have also contributed 
to the high-quality development of China’s economy in 
recent years.4 To maintain economic stabilization and 
development, China must change its economic develop-
ment model (which is overly dependent on foreign trade 
exports), adjust its economic structure and promote indus-
trial transfer and upgrading.

As China’s largest trading province, Guangdong 
Province is particularly vulnerable. In 2008, Guangdong 
Province took the lead in proposing a strategy of advan-
cing industrial transfer and labor transfer, which is called 
“vacating the cage to change birds”, and subsequently 
introduced a series of policies to promote regional indus-
trial upgrading. Other provinces have followed suit. Since 
2015, China started to promote supply-side structural 
reform and adopted a series of measures including “dec-
apacity, deinventory, and deleveraging”, aiming to realize 
the adjustment and optimization of China’s industrial 
structure. In recent years, relieving those unessential func-
tions for Beijing as the capital of China was accepted to be 
an important measure in terms of promoting regional 
industrial upgrading. The upgrading of the industrial struc-
ture is achieved by deconstructing urban functions that are 
incompatible with the functions of the capital. It can be 
seen that industrial structure upgrading is an important part 
of the process of promoting regional economic develop-
ment and improving the economic development pattern. 
Industrial structure adjustment drives the transfer of labor, 
which not only promotes economic development but also 
changes the social employment structure. Changes in the 
industrial structure reflect the requirements of economic 
development and also affect the development of all aspects 
of society. As an important social system closely related to 
the people, the social security system is inevitably affected 
by adjustments to the industrial structure.

China’s previous medical insurance system for urban 
employees primarily consisted of the Government 
Insurance Scheme (GIS) and Labor Insurance Scheme 
(LIS). Chinese government launched a health insurance 
reform in 1998 and established Urban employee basic 

medical insurance (UEBMI) system by merging the GIS 
and LIS.38 UEBMI is a mandatory insurance program 
based on employment and run by government. It is the 
most mature and complete insurance plan in China’s insur-
ance system and financed by payroll taxes paid by both 
employers (6%) and employees (2%).38,41 As of the end of 
2019, the number of people participating in UEBMI was 
about 330 million, accounting for about 25% of the total 
population covered by social medical insurance in China. 
The funds raised are divided into social pooling account 
(SPA) and individual medical savings accounts (MSAs), 
specifically, 70% of the employers’ contributions go into 
SPA and 30% is deposited into MSAs. The part paid by 
the employee is fully deposited into MSAs,38,41 The SPA 
is primarily used for inpatient services and outpatient 
services for catastrophic illness and administrated by the 
local government with the different benefits. MSAs are 
primarily used for outpatient services, as well as for drug 
purchase from contracted providers.38

In recent years, with the increasing aging of the popu-
lation, the gradual rise of medical expenses and other 
complicated factors, social medical insurance, including 
UEBMI, is facing pressures on fund payments. 
According to data disclosed by the National Bureau of 
Statistics of China, in the past ten years, the expenditure 
by the UEBMI has been increasingly rising. In 2019, the 
expenditure by the UEBMI increased by 18.3% compared 
with the previous year, and it accounted for 5.3% of 
general public budget expenditure. Petty—Clark Theorem 
and Kuznets Theorem point out: the difference in relative 
income among different industries will encourage workers 
to move to industries that can earn higher incomes.43 With 
the gradual increase in the level of per capita national 
income, the labor force will first shift from the primary 
industry to the secondary industry, and then continue to 
move to the third industry. There is a strong correlation 
between industrial structure and employment 
structure.18,19 The upgrading of the industrial structure 
will inevitably cause changes in the employment structure, 
thereby affecting the flow of labor. As the above, the 
UEBMI takes employees of urban units as its main parti-
cipants, so when the social employment structure changes, 
the structure of its participants will change accordingly 
and in turn leads to changes in the UEBMI funding. 
However, the current research on the factors that influence 
social medical insurance funds rarely looks at industrial 
structure upgrading. This paper established a panel regres-
sion model to explore the impact of industrial structure 
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upgrading on the income and expenditure of UEBMI, 
thereby providing policy recommendations for relevant 
departments.

Literature Review and Theoretical 
Framework
Research on social medical insurance funds and the factors 
influencing health costs started relatively early, and a large 
amount of literature has been accumulated. Scholars 
mainly conduct research on economic factors, social fac-
tors, medical technology, and medical and health systems. 
Those studying economic factors mainly choose GDP and 
income level, while the studies on social factors mainly 
look at the impact of population aging and life 
expectancy.5–12 Medical technology developments and 
health system adjustments also affect health 
expenditure.6,30 Only a few scholars have studied the 
impact of industrial structure upgrading on social security, 
including social pension insurance and social medical 
insurance. The following is a literature review based on 
the theoretical framework of this paper.

As mentioned earlier, the UEBMI is paid by employers 
and employees based on a certain percentage of the aver-
age wage level of the employees, and retired employees 
will no longer pay. Obviously, the number of payers, the 
payment base, and the payment standard will have 
a positive relationship with medical insurance income. 
The proportion of active employees or retirees, the degree 
of aging of the society and the level of urbanization may 
be important influencing factors. The level of contributions 
may be affected by the average social salary and the level 
of economic development. The research on the influencing 
factors of social medical insurance income revolves 
around these aspects. Huang and Cai show that the factors 
affecting the income of UEBMI mainly include the num-
ber of payers, the payment base, the payment standard, 
salary level and urban population.31,32 Zhao using the 
national time series data of China from 1998 to 2013 
suggests that average wage level and the number of active 
employees in the insured population have important 
impact on the income of UEBMI.34 Similarly, Gu finds 
that other than average wage level, the number of insured 
population and the proportion of urban workers in the 
urban population are also important for the income of 
UEBMI using the data from 1998 to 2017.35 Jia and 
Zhao use data from 2004 to 2015 and finds that for 
every additional unit of the aging population, the per 

capita income of the employee’s medical insurance fund 
will increase by 1.315 units.40 Yang shows that economic 
development is closely related to the development of 
social security.42 China’s current medical security system 
is based on the pay-as-you-go system, which determines 
the income and expenditure of the basic medical insurance 
fund in the current year according to the principle of “set 
expenditure by income and balance of income and expen-
diture”. Therefore, the expenditure of UEBMI is another 
important factor that affects the income of UEBMI.

The impact factors of social medical security expendi-
ture or health expenditure are investigated by a substantial 
number of studies worldwide. The results commonly show 
that per capita GDP, population aging, education level and 
residents’ income have an important impact. Newhouse 
shows that population aging and people’s income level 
are important factors affecting the increase of medical 
expenditure.9 Francia L shows that GDP, medical service 
supply and medical service demand have a significant 
impact on health expenditure, and the aging of population 
is also a factor that cannot be ignored.46 Later, Rahman 
and Deepak find that GDP, per capita income and literacy 
rate have an important impact on health expenditure in 
India44,45 Ellis makes a survey of Australians aged 45 and 
over and shows that high fixed expenditures are positively 
associated with age.39 Li et al uses China’s province-level 
data from 2005 to 2014 and finds that economic growth, 
population aging and medical cost growth have an positive 
impact on the expenditure of medical insurance.8 Jia and 
Zhao further gives that for every additional unit of popula-
tion aging, the per capita expenditure of UEBMI will 
increase by 1.786 units.40

The result of the above research provides a basis for 
the construction of the model and the selection of control 
variables. In fact, the upgrading of industrial structure is 
also an important factor affecting the fund of UEBMI. Mi 
et al first propose the use of the social security level 
industrial adaptability coefficient (CSI) to analyze the 
adaptability relationship between the social security level 
and adjustments to the industrial structure.13 Mu et al use 
a panel data model for an empirical study of the impact of 
industrial structure upgrading on the ability to reduce 
pension contribution's space.14 Fu et al, taking Shandong 
Province in China as an example, analyze the impact of 
industrial restructuring and upgrading on social pension 
insurance.15 Social medical insurance is far more compli-
cated than social pension insurance. Social pension insur-
ance provides stable income source for retirees and 

Risk Management and Healthcare Policy 2021:14                                                                              https://doi.org/10.2147/RMHP.S298145                                                                                                                                                                                                                       

DovePress                                                                                                                       
2135

Dovepress                                                                                                                                                      Zheng and Zhu

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


ensures the basic life demand of retirees. The insured 
receive a monthly pension only after retirement, before 
retirement does not consume social pension insurance 
fund. But the social medical insurance is designed to 
reduce the economic burden of illness, medical expenses 
are reimbursed at a certain rate. No matter be in before and 
after retirement, the insured can consume fund of social 
medical insurance. However, the current research on the 
factors that influence social medical insurance funds rarely 
looks at industrial structure upgrading. The following 
describes how the industrial structure upgrading affects 
the mechanism of UEBMI’s income and expenditure.

Theory and practice have proved that the industrial 
structure and the employment structure are inseparable: 
there is a strong correlation between the industrial struc-
ture and the employment structure.16–18 Drucker uses the 
data of the United States from 1987 to 1997 to analyze the 
industrial structure and regional manufacturing employ-
ment change.19 Hannon et al showed that good industrial 
development policies have a positive impact on the pro-
motion of employment.20 Earlier, the Petty–Clark law is 
used to show that the employment population will change 
with changes in the industrial structure. The industrial 
structure, which determines the employment structure, 
also determines the employment stability and income 
level, and at the micro level affects the individual’s ability 
to pay. On the one hand, the upgrading of the industrial 
structure promotes the transfer of the labor force from 
rural to urban areas and increases the number of employ-
ees paying for medical insurance, so the income of the 
UEBMI increases. On the other hand, the upgrading of the 
industrial structure can promote employment stability and 
increase wages, to a certain extent. This makes UEBMI’s 
payment base increase, so the income of the UEBMI 
increases. In an industrial environment with employment 
stability and high wage levels, the participation rate and 
the payment base of the UEBMI will increase, so the 
income of the UEBMI will increase accordingly.

The upgrading of industrial structure changes the edu-
cation level and income level of employees in the region. 
Many studies show that education level and income level 
are important factors that affect residents’ choice of med-
ical treatment. For example, people with a higher level of 
education and income are more concerned about their 
health and are more willing to go to a higher level hospital 
for treatment.21–27 Blackwell et al show that socioeco-
nomic status such as education and income are associated 
with doctor contacts or visits.21 Ellis shows that more 

affluent consumers prefer the hospitals of higher cost and 
higher quality. Some demographic characteristics include 
education level, age and sex are also important factors 
which impact the use of medical services.23 Gao shows 
that medical choice behavior is influenced by demographic 
characteristics, medical services and health status. And 
patients with higher education levels are more likely to 
seek medical treatment in tertiary hospitals (the high-grade 
hospital).24 Through the influence of education and 
income level, people of different occupations will also 
have different medical options. The upgrading of the 
industrial structure has changed the distribution of regional 
occupations. On the one hand, it has absorbed a more 
high-quality and better-educated labor force. On the other 
hand, the income level of employees has increased. In the 
process of the upgrading of the industrial structure, the 
overall cultural level and income of the labor force in 
the region increases and the labor population in the region 
becomes more likely to choose high-quality and high-cost 
medical institutions for medical treatment, so the upgrad-
ing of the industrial structure may, to some extent, increase 
the expenditure of the UEBMI. A chart of the impact of 
the upgrading of the industrial structure on the UEBMI is 
shown in Figure 1.

Data and Variables
This paper employed a balanced panel data of 31 Chinese 
provinces from 2007 to 2018, which was downloaded 
from the data query interface of the official website of 
the National Bureau of Statistics of China. This paper 
mainly studied the impact of the upgrading of the indus-
trial structure on the UEBMI fund of China. So the per 
capita income of the UEBMI (PIN) and the per capita 
expenditure of the UEBMI (POUT) were taken as depen-
dent variables. The core independent variable was the 
industrial structure upgrading coefficient, which was 
divided into the industrial structure upgrading coefficient 
1 (ISUC1) and the industrial structure upgrading coeffi-
cient 2 (ISUC2). We used CPI index to eliminate inflation 
for all economic indicators. Table 1 shows the specific 
calculation.

ISUC1 represented the upgrading of the three major 
industries and was calculated based on the output value of 
the three major industries as a proportion of GDP.14,28 

Because of the limitations of the data collection, we used 
the value-added of the three major industries to calculate 
this. The specific formula is as follows:
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ISUC1 ¼ ∑
3

i¼1
qi � i¼q1 � 1þ q2 � 2þ q3 � 3 

Where qi is the ratio of the value-added of the i-th industry 
to the total value-added of the three industries.

On the same basis as ISUC1, ISUC2 introduced the 
internal level upgrading of tertiary industry, reflecting 
the degree of transformation of life services industries in 
the tertiary sector to production services industries.14,29 

The employment stability and wage stability of life 
services industries and production services industries in 
the tertiary sector are also different, which will affect 
the payment behavior for the UEBMI. Life services 
industries mainly include wholesale and retail, accom-
modation and catering; the employment stability and 
income stability of these industries are worse than 
those of production services and other industries. The 
specific formula is as follows:

ISUC2 ¼ ∑
2

i¼1
qi � iþ q3 � 3� χ3p=χ3l

¼ q1 � 1þ q2 � 2þ q3 � 3� χ3p=χ3l 

Where qi is the same as for ISUC1, and χ3p=χ3l is the 
ratio of internal production services industries in the 
tertiary industry (real estate; transportation, warehousing 
and postal services industries; financial industries; other 
industries) to the life services industries (wholesale and 
retail industries; accommodation and catering 
industries).

Based on the previous literature, the study selected 
control variables from economic development, population 
aging, employment status and ability to pay for the income 
of UEBMI. Drawing on the previous literature, this paper 
chose per capita GDP as the measurement variable for 
economic development. For the aging of the population, 
many literatures select the proportion of the 65-year-old 
population in the region. But based on the policy that the 

Figure 1 The impact path of industrial structure upgrading on UEBMI.

Table 1 Variables and Descriptive

Variables Definition Obs Mean Std.

PIN Per capita income of the UEBMI=Total income of the UEBMI/Total number of participants of the 

UEBMI

372 2194.24 969.45

POUT Per capita expenditure of the UEBMI=Total expenditure of the UEBMI/Total number of the 

participants of the UEBMI

372 1737.76 752.42

ISUC1 industrial structure upgrading coefficient 1 372 2.34 0.13
ISUC2 industrial structure upgrading coefficient 2 372 5.35 1.95

ELD The dependency ratio of the elderly 372 0.13 0.03

RET Proportion of retirees in the number of insured persons of the UEBMI 372 0.28 0.06
WAGE Average salary of employed persons in urban units 372 41,071.60 15,693.65

PGDP per capital GDP 372 36,463.94 19,728.30

MIE The expenditure of the UEBMI 372 1,476,781 1,469,683
UR The unemployment rate 372 0.03 0.01

IR The illiteracy rate 372 0.07 0.06

Notes: Take log of PIN, POUT, WAGE, PGDP and MIE to eliminate the influence of dimension. Consumer Price Index (CPI) is used to process financial data such as PIN, 
POUT, WAGE, PGDP and MIE to eliminate the impact of inflation. The annual CPI of each province disclosed in the official website of the National Bureau of Statistics of 
China is the link index, which needs to be converted into the fixed-base relative index based on 2007 according to the following formula: (fixed-base relative index)t = (link 
index)t × (fixed-base relative index)t-1. PIN, POUT, WAGE, PGDP and MIE raw prices are divided by the fixed-base relative index of CPI to get the inflation-adjusted prices.
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retired population no longer pays, this study believes that 
the proportion of the retired population is more appropri-
ate. Considering that UEBMI is based on employment, so 
the regional employment situation affects the number of 
insured populations. And the regional average wage 
affects the ability of pay. The regional unemployment 
rate as the measurement variable and the regional average 
wage was also selected as the control variable. At last, in 
view of the SPA’s “real-term balance” pay-as-you-go 
financing model, medical insurance expenditure was also 
included as a control variable in the model. For the ana-
lysis of the impact of industrial structure upgrading on the 
expenditure of UEBMI, in addition to the control variables 
of the income model, we also included the regional elderly 
dependency ratio and the regional educational level refer-
ring to the existing literature. Table 1 presents the vari-
ables used in the models along with their definitions and 
descriptive statistics.

Estimation Framework
We set up a panel regression model to verify the impact of 
industrial structure upgrading on the income and expendi-
ture of the UEBMI. Using stata 11 for the regression 
analysis of panel data, the specific regression model is as 
follows:

PINit ¼ μit þ β1ISCU1itjISUC2it þ β2RETit þ β3WAGEit
þ β4PGDPit þ β5MIEit þ β6URit þ εit 

POUTit ¼ μit þ β1ISUC1itjISUC2it þ β2RETit
þ β3WAGEit þ β4PGDPit þ β5ELDit þ β6IRit
þ εit 

Results
This paper mainly discussed the impact of the upgrading 
of industrial structures on the income and expenditure of 
the UEBMI. Table 2 shows the impact of industrial 

Table 2 Panel Regression Results of PIN as Dependent Variable

Dependent Variable PIN

All Provinces Eastern Midwestern and Northeastern

Independent variable

ISUC1 −0.110 −0.374 −0.186

(0.181) (0.511) (0.139)

ISUC2 0.015** 0.032*** 0.005

(0.007) (0.007) (0.010)

RET 1.463*** 1.544*** 2.147** 3.070*** 1.246** 1.229**

(0.450) (0.435) (0.731) (0.566) (0.453) (0.446)

WAGE 0.252* 0.252* 0.005 −0.014 0.203 0.214

(0.132) (0.131) (0.331) (0.318) (0.147) (0.146)

PGDP 0.030 0.078 −0.292* −0.149 0.117 0.138

(0.066) (0.068) (0.151) (0.156) (0.085) (0.096)

MIE 0.259** 0.246** 0.008 0.052 0.379*** 0.369***

(0.099) (0.098) (0.071) (0.074) (0.096) (0.101)

UR −0.966 −1.225 −4.122 −4.227* 0.983 0.909

(2.604) (2.591) (3.008) (2.290) (2.937) (2.944)

Constant 0.825 0.172 10.611*** 7.455** −0.837 −1.454
(2.103) (1.912) (3.174) (2.944) (1.685) (1.477)

R2 0.956 0.957 0.956 0.961 0.969 0.969

F 6.72*** 8.43*** 16.98*** 34.33*** 7.89*** 8.50***

Notes: 1) We divide China into two regions: eastern, midwestern and northeastern. The eastern region includes 10 provinces\cities of Beijing, Tianjin, Hebei, Shanghai, 
Jiangsu, Zhejiang, Fujian, Shandong, Guangdong and Hainan; the midwestern and northeastern regions include the remaining 21 provinces in China. China is divided into 
eastern region, central region, western region and northeast region. In this study, ten provinces/cities in eastern China are selected, whose economic development level is 
higher than that of other provinces. 2) The four models are all fixed-effect models, the time effect is controlled, and the F value is Hausmann test F value under robust 
standard error. 3) Standard errors are shown in brackets. 4)***P<0.01, **P<0.05, *p<0.1.
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structure upgrading on the per capita income of the 
UEBMI. The second and third columns in Table 2 show 
that ISUC1 had no influence on the per capita income of 
the UEBMI for all provinces in China, while ISUC2 had 
a positive influence on the per capita income of the 
UEBMI. The fourth and fifth columns of Table 2 show 
that ISUC1 still had no significant effect on the per capita 
income of the UEBMI in eastern China, but that ISUC2 
had a positive effect on the per capita income of the 
UEBMI in eastern China. The sixth and seventh columns 
in Table 2 show the impact of industrial structure upgrad-
ing on the per capita income of the UEBMI in mid-western 
and north-eastern China. In these areas of China, neither 
ISUC1 nor ISUC2 had a significant impact on the per 
capita income of the UEBMI. In addition, as for the 
influence of other control variables on the income of 
UEBMI, the research showed that from the perspective 
of all provinces in China, without considering regional 
differences, the RET was positively correlated with the 
per capita income of UEBMI. The larger the proportion 

of retirees, the higher the per capita income of UEBMI; 
The WAGE was positively correlated with the per capita 
income of UEBMI. The higher the average wage of urban 
employees, the higher the per capita income of UEBMI; 
The MIE was positively correlated with the per capita 
income of UEBMI. The greater the expenditure of 
UEBMI, the greater the per capita income of UEBMI.

Table 3 shows the impact of the upgrading of the indus-
trial structure on the per capita expenditure of the UEBMI. 
The second, fourth, and sixth columns of Table 3 represent 
the impact of ISUC1 on the per capita expenditure of the 
UEBMI from three viewpoints: all provinces, eastern 
China, and mid-western and north-eastern China. Whether 
we look at all the provinces, at eastern China or at mid- 
western and north-eastern China, ISUC1 had no significant 
impact on the per capita expenditure of the UEBMI. The 
third, fifth, and seventh columns of Table 3 show the impact 
of ISUC2 on the expenditure of the UEBMI from the same 
three viewpoints. ISUC2 had a positive impact on the per 
capita expenditure of the UEBMI, and there were regional 

Table 3 Panel Regression Results of POUT as Dependent Variable

Dependent Variable POUT

All Provinces Eastern Midwestern and Northeastern

Independent variable

ISUC1 0.009 −0.206 0.085

(0.302) (0.437) (0.334)

ISUC2 0.021* 0.001 0.033**

(0.012) (0.009) (0.015)

RET 1.330** 1.512** −0.176 −0.242 1.748** 1.800**

(0.613) (0.612) (0.861) (1.291) (0.652) (0.654)

WAGE 0.211 0.206 −0.048 −0.090 0.230 0.212

(0.188) (0.187) (0.323) (0.241) (0.228) (0.227)

PGDP 0.180 0.243* −0.137 −0.120 0.241* 0.320**

(0.117) (0.127) (0.172) (0.182) (0.119) (0.136)

ELD 1.596*** 1.463** 1.487** 1.463** 2.052* 2.056**

(0.578) (0.536) (0.589) (0.587) (1.023) (0.953)

IR 0.153 0.290 −0.716 −0.641 0.451 0.608

(0.533) (0.500) (1.376) (1.443) (0.617) (0.560)

Constant 2.216 1.516 9.159*** 8.938*** 1.028 0.449

(2.383) (2.068) (2.400) (2.341) (2.711) (2.140)

R2 0.960 0.961 0.966 0.966 0.965 0.967

F 3.43** 6.41*** 169.57*** 52.62*** 4.05*** 3.57**

Notes: The four models are all fixed-effect models, the time effect is controlled, and the F value is Hausmann test F value under robust standard error. Standard errors are 
shown in brackets. ***P<0.01, **P<0.05, *p<0.1.
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differences. ISUC2 in the mid-western and north-eastern 
regions had a significant impact on the per capita expendi-
ture of the UEBMI, while in the eastern region it had no 
significant impact. In addition, with regard to the influence 
of other control variables on the expenditure of UEBMI, the 
research showed that from the perspective of all provinces 
in China, without considering regional differences, the RET 
was positively correlated with the per capita expenditure of 
UEBMI. The larger the proportion of retirees, the greater 
the per capita expenditure of UEBMI. PGDP and the ELD 
were positively correlated with the per capita expenditure of 
UEBMI. Social and economic development and population 
aging will increase the payment pressure of UEBMI.

The research showed that ISUC1 had no influence on 
the per capita income or expenditure of the UEBMI. 
Therefore, this paper only tested the robustness of the 

independent variable for the ISUC2 model. Table 4 
shows the robustness test results for the impact of ISUC2 
on the per capita income and expenditure of the UEBMI. 
When the control variables were added to the model, 
ISUC2 had an impact on the per capita income and expen-
diture of the UEBMI. When the time effect and the robust 
standard error were introduced into the model, ISUC2 still 
had an impact on the per capita income and expenditure of 
the UEBMI. We therefore believe that ISUC2 has an 
impact on the per capita income and expenditure of the 
UEBMI and that the model is robust.

Discussion
This study mainly found that ISUC1 had no impact on the 
income or expenditure of the UEBMI. ISUC2 had 
a positive impact on the income and expenditure of the 

Table 4 Robustness Test Results of Industrial Structure Upgrading Coefficient 2

Dependent Variable PIN POUT

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

Independent variable

ISUC2 0.200*** 0.034*** 0.015** 0.206*** 0.014* 0.021*

(0.012) (0.005) (0.007) (0.015) (0.007) (0.012)

RET 1.740*** 1.544*** 2.198*** 1.512**

(0.272) (0.435) (0.340) (0.612)

WAGE 0.487*** 0.252* 0.752*** 0.206

(0.075) (0.131) (0.071) (0.187)

PGDP 0.051 0.078 0.425*** 0.243*

(0.056) (0.068) (0.065) (0.127)

MIE 0.244*** 0.246**

(0.036) (0.098)

UR −2.123 −1.225

(1.704) (2.591)

ELD 0.420 1.463**

(0.419) (0.536)

IR −0.301 0.290
(0.385) (0.500)

Constant 6.536*** −2.016*** 0.172 6.265*** −5.715*** 1.516
(0.066) (0.326) (1.912) (0.080) (0.297) (2.068)

R2 0.447 0.949 0.957 0.368 0.943 0.961

Observations 372 372 372 372 372 372

Notes: This table is robustness test results of all provinces in China; Model 1 is a fixed-effect model with only one independent variable of the ISUC2; Model 2 includes 
control variables and also use fixed-effect model. Model 3 adds time effect to Model 2 and uses robust standard errors. Models 4, 5, and 6 have the same order of robustness 
testing as models 1, 2, and 3. The difference is that the dependent variables of models 1, 2, and 3 is per capita income of the UEBMI, and the dependent variables of models 4, 
5, and 6 is per capita expenditure of the UEBMI. ***P<0.01, **P<0.05, *p<0.1.
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UEBMI, and there were regional differences. ISUC2 had 
a significant and positive impact on the income of the 
UEBMI in eastern China, and a significant and positive 
impact on the expenditure of the UEBMI in mid-western 
and north-eastern China.

Similar to our findings, Mu et al14 found that when 
comparing the influence of two industrial structure upgrad-
ing coefficients on the deviation of social pension insur-
ance payments, that the rational upgrading of the industrial 
structure including the internal upgrading of the tertiary 
industry has a positive effect on social pension insurance 
income, and the impact of the ISUC2 on income of the 
social pension insurance has regional differences, with the 
effect being more obvious in eastern China. The upgrading 
at the internal level of the tertiary industry reflects the 
degree of transformation of the life services industries to 
the production services industries and other industries. 
Compared with the life services industries, the production 
services and other industries have stronger employment 
stability and wage stability, which leads to an increase in 
the payment rate and payment base of the UEBMI. 
Therefore, ISUC2 has a greater impact than ISUC1 on 
the income of the UEBMI. We should take some measures 
such as strengthening employment and income security to 
guarantee the income of UEBMI.

China is customarily divided into four major economic 
zones including eastern, central, western and northeastern 
regions. There are not only geographical differences 
between them but also differences in resource endow-
ments, economic and social development levels, which 
also lead to obvious differences in employment conditions, 
employment rates and employment policies. Affected by 
many factors such as labor supply and demand, regional 
natural resources and production efficiency in reality, the 
degree of labor transfer according to Petty-Clark’s law is 
not balanced. The reform and opening up of the eastern 
region is early, the process of urbanization has accelerated, 
the demand for labor has exceeded supply, and the 
employment structure is more advanced.33 However, in 
the central, western and northeast region, the above con-
ditions are far inferior to the eastern region. Therefore, the 
industrial structure upgrading in the eastern region had 
a significant impact on the income of the UEBMI.

The results of this paper showed that with the upgrad-
ing of the industrial structure, the per capita medical 
insurance expenditure had increased, which means that 
the average medical expenditure of the insured population 
has increased. There is no literature to study the impact of 

industrial structure on medical expenses or medical insur-
ance expenditures. But the research of Blackwell et al and 
Ellis show that education level and income level have an 
important influence on the choice of medical 
treatment.21,23 Cai and Wang a bibliometric analysis of 
all the literature on patients’ medical choice in China 
from 2000 to 2017 finds that the top five factors affecting 
patients’ medical choice preferences are economic income, 
education level, medical insurance payment method, age, 
and work status.51 Huang conducts a survey of 260 resi-
dents in Shanghai of China and finds that the groups with 
household incomes above 10,000 yuan are more inclined 
to choose tertiary medical institutions.25 Wang et al con-
ducted a survey on medical choice behavior among resi-
dents in Beijing, Shanghai, Hangzhou, Shenyang, and 
Shenzhen. The results show that education, income, and 
insurance status are important factors influencing medical 
choice behavior, and each increase in income 1%, com-
pared with primary medical institutions, the probability of 
choosing a municipal medical institution increases by 
64%, and the probability of choosing a provincial medical 
institution increases by 53%.52 Sun finds that the occupa-
tion type has an impact on the choice of patients.27 As 
mentioned above, when the industrial structure upgrades in 
a certain area, the education, income and work stability of 
the employed population will be greatly improved. This 
leads to changes in the choice of medical treatment for 
employees, which in turn increases the expenditure by the 
UEBMI. Therefore, the upgrading of industrial structure 
will lead to the increase of UEBMI’s expenditure.

This paper found that ISUC2 had a positive impact on 
the expenditure of the UEBMI in mid-western and north- 
eastern China. As mentioned above, the eastern region has 
better resource conditions than other regions, has absorbed 
a lot of people with high education level and income level, 
and the demand for medical treatment does not change 
much. While mid-western and north-eastern regions are in 
the development stage. With the improvement of their 
education level and income level, the release degree of 
medical demand will increases. Therefore, the industrial 
structure upgrading in mid-western and north-eastern 
China had a more significant impact on the expenditure 
of the UEBMI. In the context of industrial structure 
upgrading, both the income and the expenditure of 
UEBMI will rise, so it is not possible to relieve the pay-
ment pressure of UEBMI only through industrial structure 
upgrading. In addition, the research showed that the 
impact of industrial structure upgrading on the income 
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and expenditure of UEBMI had regional differences. 
Therefore, this each region should formulate appropriate 
systems for the financing and reimbursement of the 
UEBMI, based on the development of that region.

In addition to the impact of industrial structure upgrad-
ing on the income and expenditure of UEBMI, the study 
also found that the proportion of retirees in the insured 
population had a significant positive impact on the income 
and expenditure of UEBMI. According to the relevant 
regulations of UEBMI, the employees must pay the med-
ical insurance premium of enough fixed number of year, so 
they can get medical insurance reimbursement.47–50 

China’s UEBMI was established in 1998, with 
a relatively short history. Therefore, in recent years, the 
medical insurance premium that retires fill pay is more, 
resulting in the short-term increase of the per capita 
income of the UEBMI. However, with the increase of the 
establishment time of UEBMI and the retirees with insuf-
ficient fixed number of years finishing the medical insur-
ance payment, the income of UEBMI will inevitably have 
an opposite relationship with the increase of the proportion 
of retirees. But the proportion of retirees was positively 
correlated with the expenditure of UEBMI, aging was still 
an important risk factor for employee medical insurance. 
Although China has established UEBMI system including 
SPA and MSAs. Due to management and other reasons, 
the medical insurance personal account did not realize the 
original intention of controlling medical expenses and 
accumulating medical funds. Therefore, the UEBMI in 
China is still pay-as-you-go in the actual operation pro-
cess. With the emergence of declining birthrate in China 
and the deepening of the aging population, this risk will 
become greater and greater. In response to aging, China 
has fully implemented the two-child policy since 2016, 
and will completely liberalize childbirth in Northeast 
China on a trial basis. The literature has put forward policy 
recommendations for delaying retirement policies and for 
retirees to continue to pay appropriate insurance 
premiums.36,37 The government should strengthen the 
scientific management of personal accounts to ensure 
their sound operation.

As for other factors affecting the expenditure of 
UEBMI, the research also showed that the dependency 
ratio of elderly population and the per capita GDP were 
positively correlated with the expenditure of UEBMI. This 
result was consistent with the previous literature of Ellis 
and Francia L.39,46 The research showed that the average 
salary of employed persons in urban units and the 

expenditure of the UEBMI were also important influen-
cing factors in the per capita income of UEBMI. This was 
consistent with the research of Zhao;34 Cai;32 Gu35, which 
show that average salsay level is postively correlated with 
medical insurance fund income.

The upgrading of the industrial structure promotes 
economic development and also changes all fields of 
society. This paper enriched our understanding of the 
impact of industrial structure upgrading on social security, 
and combined industrial structure upgrading with social 
medical insurance. The upgrading of industrial structure is 
a long process and an inevitable trend. This result reminds 
us, although the upgrading of the industrial structure will 
help increase medical insurance revenue and reduce the 
risk of medical insurance fund deficits, it will also promote 
the growth of medical insurance expenditure. Moreover, as 
a kind of consumption, medical treatment, like other con-
sumption, is affected by the ratchet effect and is irrever-
sible. When formulating social medical insurance plans, 
the government must not ignore the impact of industrial 
upgrading.

This paper has some important limitations. Firstly, 
China only began to disclose the income and expenditure 
data of the UEBMI at the provincial level in 2007. 
Therefore, because of the limited information available, 
this paper used the data from 2007 to 2018. Compared 
with the time course of industrial structure upgrading, the 
period of the data is relatively short. Secondly, As men-
tioned above, the impact of industrial structure upgrading 
on expenditure mainly comes from the changes in medical 
treatment behavior brought about by changes in the 
insured population structure. Due to the limited data avail-
able, it is impossible to incorporate the insured population 
characteristic variables into the model. The intermediate 
links of the impact mechanism had not been empirically 
tested. Last but not least, this article also did not include 
all influencing factors into the model, which may obscure 
some information.

Conclusions
This paper used China’s provincial panel data from 2007 
to 2018 to explore the impact of industrial structure 
upgrading on the income and expenditure of the UEBMI. 
Based on the analysis, we drew the following conclusions. 
Firstly, simple upgrading among the three major industries 
had no impact on the income and expenditure of the 
UEBMI. The upgrading of industrial structure when 
added to the internal upgrading of the tertiary sector had 
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a positive impact on the income and expenditure of the 
UEBMI. Besides, there were regional differences in the 
impact on the income and expenditure of the UEBMI of 
the upgrading of the industrial structure when added to the 
internal upgrading of the tertiary industry. We should 
therefore consider the location of the regional industrial 
structure. Furthermore, the proportion of retirees in the 
insured population had a significant positive impact on 
the income and expenditure of UEBMI. Moreover, popu-
lation aging and socio-economic development were still 
the main reasons for the increase of UEBMI expenditure. 
The average salary and the expenditure of the UEBMI 
were also important influencing factors in the per capita 
income of UEBMI. Measures such as strengthening 
employment and income security to guarantee the income 
of UEBMI, delaying retirement, adjusting birth policy and 
strengthening the scientific management of personal 
accounts should be taken in order to relieve the payment 
pressure of UEBMI.
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