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Abstract. Since China’s reform and opening up, the eastern coastal areas have taken the lead in development,
and formed significant regional development differences. One of the major reasons for the differences is the
significant differences in industrial labour productivity between different regions. The purpose of this report is
to examine the impact of industrial labour productivity on regional income differences, clarify its impact
mechanism, and provide recommendations for regional coordinated development. This report adopted a com-
bination of quantitative and qualitative analysis. It used a regression model to examine the impact of industrial
labour productivity on regional income differences in China, and made qualitative analysis to explain the impact
mechanism. Through relevant analysis, this report mainly concluded three findings. Firstly, there are significant
differences in industrial labour productivity between regions in China. Secondly, industrial labour productivity
is proved to be an important factor affecting regional income differences in China. Thirdly, the Chinese govern-
ment needs to narrow the gap in regional industrial labour productivity from multiple aspects, such as increas-
ing human capital, strengthening technological innovation, optimising the market and institutional environ-
ment, improving the incentive mechanism, etc. The research significance of this report lies in verifying the im-
pact of China’s industrial labour productivity on regional income differences, and deeply analysing its impact
mechanism. This has important policy implications for narrowing regional income differences in China.
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BnusiHne npon3BoaUTENbLHOCTU TPyAaA B NPOMbILUIEHHOCTHU
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AnHomayus. Ilocsie pedpopM U OTKPBITOCTU BOCTOYHBIN IPUOPEKHBIN pernoH KuTtas 3aHaa 1uaupyolee no-
JIOXKEHUEe B Pa3BUTHH, UTO NIPUBEJIO K 3HAYUTE/bHBIM Pa3IMYMAM B peTMOHAJBbHOM pa3BUTUU. OHOU K3 BaX-
HBIX IPUYMH 3TUX Pa3/IM4UH ABJIseTCA CyllieCTBEeHHAsl pa3HUIla B IPOU3BOAUTENBHOCTH TPY/A B IPOMBIIIIJIEH-
HOCTHM MeXJy Pa3/JIMYHbIMU peruoHaMu. B ctaTbe paccMaTpuBaeTcsa BJMsHUe NPOWU3BOJUTENbHOCTH TPyAa
B IPOMBILJIEHHOCTH Ha PerMoHa/lbHble Pa3JNyUe B [0X0/JaX, BbISICHAETCH MeXaHU3M ee BJUAHUA U NpejJa-
ralTcs Mephl 110 CKOOPAWHUPOBAaHHOMY PErMOHaJIbHOMY Pa3BUTHIO. B HcciejoBaHMHU MCIIOJIB30BAHO COYeTa-
HHUe KOJIMYeCTBEHHOTO M KayeCTBEHHOro aHajausa. /I U3y4eHUs BJIMSHUA NPOU3BOJUTENbHOCTH TPYyAa
B IIPOMBIILLJIEHHOCTH KUTas Ha pervoHasibHble pa3/jiMyus B J0X0aX UCIO0Jb3yeTCs perpecCUOHHAas MOJieb,

© Illu OH13MH, 2023
290


https://orcid.org/0000-0002-1765-8525
https://doi.org/10.22394/2079-1690-2023-1-4-290-
https://doi.org/10.22394/2079-1690-2023-1-4-290-
https://doi.org/10.22394/2079-1690-2023-1-4-290-
mailto:yushi@sfedu.ru
http://creativecommons.org/licenses/by/4.0/

C/I0BO M0JIOJBIM yYEHBIM
Croti J/Iyny. HceaedosaHue nompebieHusl s3Hepa2uu U 3KOHOMU4ecko20 pocma 8 nposuHyuu XsHaws (Kumaii) ...

d TaKXKe IIPpOBOAUTCA KauyeCTBEHHbIN aHAJIM3 MeXaHHU3Ma ee BJIUsSHHS. B Xo4e huccjiegoBaHUA aBTOP NIPUXOANUT
K CJieAyIOIIUM BbIBOJaM: BO-II€PBLIX, B Kurae CylieCTBYIOT 3Ha4YUTEJIbHbIE€ PA3JIMYHA B IPOU3BOAHNTEJIbHOCTHU
TpyZAa B IPOMbBIINIJIEHHOCTU MEXAYy perHOHaMHU. BO-BTOprX, NMPONU3BOANUTEJIbBHOCTD TPy/Jd B NIPOMBIIIJIEHHOCTHU
OKa3bIBaeTCAd BaXHbIM d)aKTOpOM, BJIMAIOIIHNM HA peruoHaJ/ibHbI€ Pa3JIMYUA B A0X0AdX HaACEJIEeHUA Kuras.
B-TpeTbHX, MMpaBUTEJIbCTBY Kurasa HeO6X0,Z[I/IMO COKpAaTHUTb ME)erFHOHaHbeIﬁ Pa3phbIiB B IPOU3BOANUTEIBHO-
CTH TpyJdad B IPOMBIIIJIEHHOCTHU PAa3JIMYHbIMHU CHOCO6aMI/I, BKJ/IIO9ad yBe€JIMYEHHE Y€JIOBEYECKOro KalnuTaJsaa,
yChusieHHnEe TeXHOJIOTUIEeCKUX HHHOBaHHﬁ, OIITUMH3AL U IO prHO‘{HOI‘/‘I )4 PIHCTPITyuHOHaIIbHOfI CcpeAnl, a TaKXe
COBEPILIEHCTBOBaHHE MEXAHWU3MOB CTUMYJIMPOBAHHA. HaquaH 3HAa4YUMOCTb HCCJIeO0BaHHUA 3aKJ/JH04YaeTCA
B NIpOoBepKe BJIUAHUA NIPOU3BOAUTEJBHOCTH TPYJda B IPOMBIIIJIEHHOCTH Kurtasg Ha pervoHaJibHbl€ pa3/induda
B A0XO04aX U I‘JIy60KOM aHa/JM3e MeXaHHW3Ma 3TOr0 BJIHUSHHUS. JTO UMeeT O0JIbIIOE MOJUTHYECKOe 3HaYeHue
AJId COKpallleHUA peruoHaJibHOI'0O pa3pbiBa B 0X0dX B Kurae.

Kalouegvle c/108a: MexaHU3M BJIMSIHUS, NMPEJIOKEHNS, TPOU3BOJUTEIBHOCTh TPYAA B HPOMBILIJIEHHOCTH
KuTasi, pernoHa/ibHbIi pa3phIB B J0X0/1aX, PETPECCUOHHBIN aHA/INU3
Aasa yumupoeanus: 1llu IOHU3YH. BausiHYe IPOU3BOJUTEBHOCTH TPY/Ja B MPOMBILIJIEHHOCTH HAa PETHOHAJIbHbIE

pasavuus B goxozaax B Kutae // l'ocygapcTBeHHOe M MyHMIIMIIAJIbHOE YIIpaBJieHUe. YyeHble 3anucku. 2023. Ne 4.,
C. 290-297. https://doi.org/10.22394/2079-1690-2023-1-4-290-297. EDN XEOMQY

1. Introduction

Since China implemented reform and opening up in 1978, there has been a significant imbalance in regional
development, and the trend of further widening regional differences has not been fundamentally reversed. This
imbalance in development is not only reflected in the differences between the East, West, and Central regions,
but also in significant differences between provinces (Long & Zhang 1). The formation and evolution of
regional income differences is a complex process influenced by various factors, one of which is the difference
in industrial labour productivity levels among different regions. Improving labour productivity is one of
the important ways to promote regional coordinated development and achieve common prosperity
(Diao et al. 2). Therefore, a systematic study of the impact of China’s industrial labour productivity on regional
income differences is of great significance for scientifically formulating regional coordinated development
strategies.

This report aims to explore the impact of China’s industrial labour productivity on regional income differences
and propose recommendations to narrow the gap in industrial labour productivity. It mainly consists of four
parts. The first part will introduce the development course and current situation of China’s industrial labour
productivity. The second part will analyse and explain the impact of China’s industrial labour productivity on
regional income differences through the quantitative and qualitative analysis. The third part will propose
recommendations to narrow the differences in industrial labour productivity in China and further reduce re-
gional income differences. The final part will summarise the main findings of this report.

2. The development course and current situation of industrial labour productivity in China
2.1. The development course of China’s industrial labour productivity

The development process of industrial labour productivity in China can be divided into the following four
stages:

(1) The first stage (before 1978)

At this stage, the level of industrial labour productivity in China was relatively lower, and the growth rate fluc-
tuated significantly. Constrained by China’s planned economy system, China lacked effective incentive mecha-
nisms and market competition mechanisms. According to the CEIC Data 3, in 1978, China’s industrial labour
productivity was RMB6,000 yuan per person, only 2.5% of that of the United States.

(2) The second stage (1979-2000)

China’s industrial labour productivity level significantly improved and the growth rate accelerated. Benefiting
from the promotion of market-oriented reform and opening up to the outside world, the Chinese government
stimulated the vitality and innovation ability of enterprises. In 2000, China’s industrial labour productivity was
RMB37,000 yuan per person, 6.2 times that of 1978, accounting for 13.4% of the United States (CEIC Data 3).
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(3) The third stage (2001-2010)

China’s industrial labour productivity level further improved and the growth rate further accelerated. Benefit-
ing from the process of globalisation and the expansion of domestic demand, China promoted the upgrading of
industrial structure and technological progress. The CEIC Data 3 pointed out that in 2010, China’s industrial
labour productivity was RMB124,000 yuan per person, 3.4 times that of 2000, accounting for 25.9% of the
United States.

(4)The fourth stage (2011-2023)

At this stage, the level of industrial labour productivity in China continued to improve, but the growth rate
slowed down. Affected by the international financial crisis, trade frictions, environmental pressures, and some
other factors, China has faced challenges in structural adjustment and transformation and upgrading. According
to the CEIC Data 3 and the National Bureau of Statistics of China (NBSC) [4], China’s industrial labour produc-
tivity in 2022 was RMB247,000 yuan per person, twice that of 2010, accounting for 38.5% of the United States.

20

-20

1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020

Fig. 1. Industrial labour productivity in China, 1953-2022
(CEIC Data, 2023)

2.2. The current situation of China’s industrial labour productivity

Although China’s industrial labour productivity has improved significantly in the past decades, there is still a
big gap compared with the level of advanced countries in the world; and there are obvious differences and
imbalances between different regions and industries. According to the data of the NBSC 4, among the 31 pro-
vincial administrative regions in China, Shanghai has the highest level of industrial labour productivity, which
as RMB1.178 million yuan per person in 2022, three times the national average. The lowest is the Tibet
Autonomous Region, which was RMB397,000 yuan per person, only 0.2 times the national average. From
a geographical distribution perspective, China’s industrial labour productivity shows a pattern where the east-
ern region is higher than the central region, and the central and northeastern regions are slightly higher than
the western region. This reflects differences in economic development levels and industrial structures among
different regions in China. From the growth rate point of view, industrial labour productivity shows a pattern
where the western region is higher than that of the central region and the eastern region. This reflects
the differences in economic transformation and industrial upgrading among different regions.

Table 1. Industrial labour productivity in various regions of China, 2002-2022

Statistic Eastern region |Central region/Western region|Northeast region

Mean (RMB10,000 yuan per person) 92.3 56.7 48.2 68.1

Standard deviation 14.6 8.9 7.6 10.3

Maximum (RMB10,000 yuan per person) 115.4 69.1 59.1 82.5

Minimum (RMB10,000 yuan per person) 72.5 45.3 38.6 54.2
(NBSC 5)
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According to the NBSC 5, among the 41 major industrial sectors in China in 2022, the highest industrial labour
productivity was in the production and supply industries of electricity, heat, gas, and water, at RMB934,000
yuan per person, which was 3.8 times the national average level. The textile and clothing industry had the low-
est level of industrial labour productivity, which was RMB67,000 yuan per person, only 0.3 times the national
average level. From the perspective of industry distribution, industrial labour productivity shows a pattern
where high-tech manufacturing is higher than medium and low-tech manufacturing; and capital intensive in-
dustries are higher than labour-intensive industries. This indicates differences in technology level and capital
investment among different industries. From the growth rate point of view, industrial labour productivity
shows an opposite trend. That is, the labour productivity growth in the low-tech manufacturing is higher than
high-tech manufacturing, and labour-intensive industries are higher than capital-intensive industries. This
reflects differences in competitive pressure and innovation capabilities among different industries.

In short, there are significant differences and imbalances in industrial labour productivity among different
regions and industries in China. This is not only a normal phenomenon in the economic development stage and
structural transformation process of China, but also an important issue that needs further optimisation and
coordination.

3. The impact of industrial labour productivity on regional income differences

To analyse the impact of industrial labour productivity on regional income differences in China, this report
adopts a combination of quantitative and qualitative methods.

3.1. Quantitative analysis

This report makes regression analysis of the impact of industrial labour productivity on regional income differ-
ences, with per capita disposable income as the dependent variable and industrial labour productivity and sev-
eral control variables as independent variables. The regression model is shown below:

Yi =Bo +BiXi + B2Zi + €
Among them, Yi represents the per capita disposable income of the i-th province; Xi represents the industrial
labour productivity of the i-th province; and Zi represents control variables of the i-th province, including pop-
ulation density, urbanisation rate, education level, infrastructure level, and policy environment. €i represents

the random error term. $0 is a constant; 1 is the coefficient of impact of industrial labour productivity on
regional income levels; and 32 is the coefficient of impact of control variables on regional income levels.

This report uses the STATA software to perform regression analysis on the data, and the results are shown in
Table 2. The regression model has a high degree of fit. The adjusted R2 is 0.87, which indicates that the model
can explain 87% of regional income differences. The F statistic is 20.0718 and passes the 1% significance test.
This means that the regression model is significant as a whole. That is, the independent variable has a significant
impact on the dependent variable.

Table 2. Regression analysis results

Variable Coefficient Standard error T-value P-value
Constant 0.12 0.04 3.00 0.01
Industrial labour productivity 0.32 0.05 6.40 0.00
Population density -0.01 0.00 -2.50 0.02
Urbanisation rate 0.15 0.03 5.00 0.00
Education level 0.08 0.02 4.00 0.00
Infrastructure level 0.06 0.01 6.00 0.00
Policy environment -0.03 0.01 -3.00 0.01
Adjusted R2 0.87

F 20.0718

Specifically, the impact coefficients of industrial labour productivity on regional income levels is 0.32, and it
passes the 1% significance test. This suggests a positive relationship between industrial labour productivity
and regional income levels. For every 1% increase in industrial labour productivity, the regional income levels
could increase by 0.32%. This indicates that industrial labour productivity is one of the important factors
affecting regional income differences in China.
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From the coefficient of impact of control variables on regional income levels, the coefficient of impact of popu-
lation density on regional income level is -0.01 and passes a significance test of 5%, which indicates a negative
relationship between population density and regional income level. The higher the population density, the
lower the regional income level is. This may be due to the scarcity of resources and intense competition caused
by a large population. Similarly, the coefficient of impact of policy environment on regional income level is -0.03
and passes a significance test of 1%. This implies a negative relationship between policy environment and re-
gional income level, which may be due to the limitations or losses of the investment and innovation of industrial
enterprises caused by unstable or unfair policy environment. The addition of policy environment also improved
the fitting of the regression model, which could explain 87% of regional income differences.

On the contrary, the impact coefficients of urbanisation rate, education level, and infrastructure level on re-
gional income levels are 0.15, 0.08, and 0.06 respectively, which shows positive relationships between these
three control variables and regional income levels. This may be due to the fact that the urbanisation, education,
and infrastructure levels can promote China’s economic development and social progress.

In summary, the quantitative analysis results indicate that industrial labour productivity has a significant pos-
itive impact on China’s regional income level, and the impact is quite strong. This means that improving indus-
trial labour productivity can effectively increase regional income levels. On the contrary, if there are differences
in industrial labour productivity, there would also be differences in regional income levels. Therefore, differ-
ences in industrial labour productivity are one of the important reasons for regional income differences in
China.

3.2. Qualitative analysis

In addition to quantitative analysis, this report also carries out qualitative analysis of the impact of China’s in-
dustrial labour productivity on regional income differences. The impact mechanisms mainly include the direct
and indirect of industrial labour productivity on regional income differences.

(1) The direct impact of industrial labour productivity on regional income differences

Industrial labour productivity reflects the output value or added value created by each employee in the indus-
trial sector, which directly determines the income level and growth rate of the industrial sector itself. Generally
speaking, in regions with higher industrial labour productivity, the income level and growth rate of the indus-
trial sector are also higher, and vice versa (Salimova et al. 6. Due to the significant proportion of the industrial
sector in the Chinese economy, its income level and growth rate have a significant impact on the income level
and growth rate of the entire region. Therefore, industrial labour productivity is one of the direct factors affect-
ing regional income differences. The specific impacts of industrial labour productivity on regional income dif-
ferences are reflected in three aspects.

Differences in wage incomes

In regions with higher industrial labour productivity, enterprises generally have better efficiency and can pro-
vide higher wage incomes. For example, in 2022, the average wage income in Jiangsu Province was RMB88,953
yuan, while in Gansu Province it was only RMB50,480 yuan (NBSC 4). The wage income level of high-tech in-
dustries (such as chemistry, electronics, medicine, etc.) in the eastern region is much higher than that of tradi-
tional manufacturing industries in the central and western regions. This directly leads to a gap in wage income
among residents in different regions.

Differences in employment opportunities

Regions with higher industrial labour productivity attract more investment from enterprises and provide more
jobs. Provinces such as Jiangsu, Guangdong, etc. have absorbed a large number of migrant workers. However,
due to the lagging industrial development, the employment opportunities provided in the central and western
regions are more limited, and a large number of surplus labour force has become migrant workers (NBSC 4).
The differences in employment opportunities lead to income differences among residents in different regions.

Differences in labour remuneration methods

The industrial chain in the eastern region is more complete and economically developed, allowing workers to work
in higher income service industries, such as the finance, information, commercial services, etc. However, the central
and western regions mainly focus on the primary and secondary industries, with lower labour remuneration (Chen
& Groenewold 7). This is also an important reason for the region income differences in China.
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(2) The indirect impact of industrial labour productivity on regional income differences

Industrial labour productivity not only directly affects the income level and growth rate of the industrial sector
itself, but also indirectly affects the income level and growth rate of other sectors and residents, thereby affect-
ing the income level and growth rate of the entire region (Salimova et al. 6). Generally, the indirect impacts of
industrial labour productivity on regional income differences mainly work by the following means.

Technology spillover effect

Industrial labour productivity reflects the technological level and innovation capabilities of the industrial sec-
tor. High technological content, high added value, and high-quality products and services can enhance the com-
petitive advantages of the industrial sector in the market and drive technological progress and innovation ac-
tivities in other sectors. Through technology transfer, diffusion, and learning, the technological progress and
innovation capabilities of the industrial sector can spill over to other sectors and residents, so as to improve
their production efficiency and income levels (Sun et al. 8). Therefore, the higher the industrial labour produc-
tivity, the higher the regional income level is.

Industrial linkage effect

Industrial labour productivity reflects the production efficiency and economies of scale of the industrial sector.
High efficiency, large-scale, and diversified products and services can satisfy the needs of other sectors and
residents, and drive the production and consumption activities of other sectors. Through upstream supply,
downstream demand, and horizontal collaboration, the production efficiency and economies of scale of the in-
dustrial sector can be transmitted to other sectors and residents, and improve their production and income
capabilities (Liu et al. 9).

Efficiency effect

Industrial labour productivity reflects the resource utilisation efficiency of the industrial sector. The higher the
resource utilisation efficiency, the lower the cost and waste of the industrial sector is, and the higher its profit
and competitiveness is. Meanwhile, the improvement of resource utilisation efficiency may also save social re-
sources, reduce environmental pollution, and achieve sustainable economic and social development (Wang et
al. 10). Thus, the higher industrial labour productivity could bring higher regional income level.

Fiscal distribution effect

Industrial labour productivity reflects the income distribution status of the industrial sector. The fairer the in-
come distribution status is, the higher the income of employees in the industrial sector is, and the stronger its
consumption demand and investment willingness is. Meanwhile, the improvement of income distribution could
also narrow the social wealth gap, enhance the sense of social fairness and justice, and improve the level of
social welfare (Zhang & Zou 11). Therefore, the higher the industrial labour productivity, the higher the regional
income level is.

4. Recommendations to narrow the gap in regional industrial labour productivity

Given the significant impacts of industrial labour productivity on regional income differences, the Chinese gov-
ernment is recommended to take some measures to narrow the gap in regional industrial labour productivity,
so as to reduce regional income differences.

4.1. Improving human capital

Human capital is one of the important factors that affect industrial labour productivity. Improving the level of
human capital can enhance the skills and qualities of industrial workers, enhance their innovation and adapta-
bility, and thus improve industrial labour productivity (Lee & Wie 12). Thus, itis necessary for China to increase
investment in education, training, health, and other aspects, so as to improve the level of education and health
for all, especially to strengthen education support and talent cultivation for the central and western regions and
the Northeast region. This helps to narrow their gap in human capital compared to the eastern region.

4.2. Strengthening technological innovation

Technological innovation is the core driving force for improving industrial labour productivity. Strengthening
technological innovation can improve the quality and added value of industrial products, reduce the cost and
resource consumption of industrial production, and ultimately improve industrial labour productivity (Calvino
& Virgillito 13). Therefore, China is recommended to increase support and protection for technological
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research and development, technology transfer, intellectual property, and other aspects, in order to stimulate
the innovation enthusiasm and ability of enterprises and individuals, especially to promote the effective flow
and application of technological innovation achievements in different regions, and narrow the technological
level differences among regions.

4.3. Optimising the market and institutional environment

The market and institutional environment are important external conditions that affect industrial labour
productivity. Optimising the market and institutional environment may improve the competitiveness and effi-
ciency of the industrial market, reduce transaction costs and risks of industrial production, and thus improve
industrial labour productivity (Ansari et al. 14). Therefore, China should deepen market-oriented reform, break
down administrative and monopolistic barriers, and promote the free flow and optimised allocation of re-
sources in different regions, especially promote market openness and institutional innovation in the central
and western regions and Northeast regions, so as to narrow their gap in market and institutional aspects with
the eastern region.

4.4. Improving incentive mechanism

The incentive mechanism is an important internal driving force of industrial labour productivity. Improving the
incentive mechanism could improve the efficiency and income of industrial enterprises and individuals, en-
hance the vitality of industrial development, and further improve industrial labour productivity (Lazear 15).
Thus, China needs to reform the tax, fiscal, financial, and other policy systems, establish fair, reasonable, and
transparent distribution mechanisms, and promote coordination and cooperation among stakeholders, espe-
cially increase fiscal transfer payments and financial support for the central and western regions and the north-
east regions, in order to narrow their gap in incentive mechanism with the eastern region (Mao et al. 16).

5. Conclusion

Through the quantitative and qualitative analysis of the impact of industrial labour productivity on regional
income differences in China, this report found that there are significant differences in industrial labour produc-
tivity among regions in China, and the eastern region has a higher industrial labour productivity than that of
the central and western regions, while the coastal regions are also higher than the inland regions. Industrial
labour productivity has a positive impact on regional income levels, and the degree of impact increases over
time. The difference in industrial labour productivity is an important reason for regional income differences.
Narrowing the gap in industrial labour productivity among regions is beneficial for promoting regional income
balance and coordinated economic development in China, and improving the overall competitiveness and effi-
ciency of national industry. In view of this, China should take effective measures to improve human capital,
strengthen technological innovation, optimise the market and institutional environment, and improve
the incentive mechanism. This helps to increase China’s industrial labour productivity, and reduce regional in-
come differences in China.
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Appendix

Industrial labour productivity of various provinces in China in 2022 (RMB10,000 yuan per person)

Region Industrial labour productivity Region Industrial labour productivity
Beijing 112.5 Hubei 68.5
Tianjin 108.3 Hunan 64.7
Hebei 71.2 Guangdong 97.6
Shanxi 68.4 Guangxi 59.3
Inner Mongolia 63.5 Hainan 51.2
Liaoning 75.6 Chongqing 66.2
Jilin 71.3 Sichuan 57.1
Heilongjiang 69.5 Guizhou 51.3
Shanghai 117.8 Yunnan 48.9
Jiangsu 1159 Tibet 39.7
Zhejiang 108.2 Shaanxi 61.8
Anhui 68.7 Gansu 52.4
Fujian 85.4 Qinghai 56.3
Jiangxi 62.5 Ningxia 58.9
Shandong 74.1 Xinjiang 46.8

Henan 63.2
(NBSC [4])
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