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Does government investment push up
manufacturing labor costs? Evidence from China
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China’s labor costs have risen rapidly compared with other emerging market countries in

recent years. Government investment is an essential factor pushing labor costs, a unique and

exciting phenomenon in China. This paper explains why labor costs in China’s industrial

manufacturing industry have rapidly increased from the local government investment per-

spective. First, the government’s preference for investment in infrastructure construction

creates labor demand and drives up labor costs. Second, the improvement of infrastructure

lowers the transaction costs of the enterprise sector, thus expanding the scale of production

and triggering a rise in labor costs. The empirical results show that for every 1% increase in

government investment, the unit labor cost increases by 0.0013 units, and the nominal labor

cost increases by 1.443 units. A series of robustness tests support the results. China should

rationally control the scale of government investment so that labor costs are in a moderate

growth range and then promote the sustainable development of enterprises.
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Introduction

For decades, China’s economy has generally followed the path
of high input, high consumption, low added value, and low
efficiency. To achieve rapid industrialization, a policy of low

wages and low benefits has been implemented for a long time,
and a high investment rate has been ensured by artificially sup-
pressing labor compensation and population consumption, and
then obtained the original capital accumulation to maintain
sustained economic growth. In 2002, China’s manufacturing unit
labor costs were only 25%-40% of the unit labor costs of the
United States, significantly lower than in the European Union,
Japan, Mexico, and South Korea (Ceglowski and Golub 2010).
Due to relatively low labor costs, China’s manufacturing industry
has a competitive advantage on the international stage (Banister
2006). However, studies in recent years have shown that China’s
competitiveness in terms of labor costs appears to be waning
(Albaladejo 2004; Shenyong and Zhouzhou 2007). From 2000 to
2012, the hourly labor cost of China’s manufacturing industry
increased fivefold, with an average annual growth rate of 16.5%,
and during the same period, the average annual growth rate of
hourly labor costs in the United States, Japan, and Germany was
3.1%, 2.9%, and 5.1%, respectively, and the average annual growth
rates of Brazil, Mexico, and the Philippines were 8.2%, 2.5%, and
6.4%, respectively. Compared with emerging countries such as
India, Mexico, Brazil, and Russia, China’s absolute labor cost
advantage is shrinking. Compared with Southeast Asian coun-
tries, China ‘s manufacturing labor cost is also higher than
Indonesia and Thailand.

Labor costs are an essential factor affecting the industrial shift
in industrial manufacturing, especially labor-intensive manu-
facturing industries. For firms, rising labor costs lead to a loss of
competitiveness for labor-intensive production processes in an
advanced economy (Meyer 1995; Bong Joon Yonn 1998;). Several
studies have explored the factors influencing the rise in labor
costs from different perspectives. For example, Lehmann et al.
(2013) studied the impact of payroll tax rates, i.e., social security
contributions in France, on labor income (or labor costs paid by
employers for this purpose) using tax rate reforms in France.
They found that lower tax rates reduce labor costs and increase
labor supply. A similar literature has subsequently examined the
impact of social security contributions on labor costs (Alvaredo
et al. 2017; Adam et al. 2019; Holzner et al. 2022). In response to
the fact that labor costs in China’s manufacturing sector have
been rising in recent years, some studies have argued that mini-
mum wage regulations that guarantee workers’ rights have
instead increased unemployment and labor costs (Fan et al. 2013;
Gallagher et al. 2013; Yang 2023). In addition, urbanization in
China affects labor costs by increasing the cost of living, pro-
moting economic growth, and improving population quality
(Chen et al. 2014). It has also been suggested in the literature that
demographic changes due to population aging drive labor costs
up (Zhang and Han 2013).

We focus on the Chinese labor cost because this issue is
somewhat unique in China, when compared to other countries.
For a developing country like China, which relies on local
government-led infrastructure investment and construction,
government investment can largely influence the labor supply
market, including labor cost issues. The Chinese government is
involved in the distribution of the “cake” and the production of
the “cake.” Local governments in China are deep players in
economic development and tend to promote stable economic
growth through massive infrastructure and industrial investments
in times of economic downturn. A typical fact is that in 2008, the
Chinese government implemented a CNY4 trillion investment
program nationwide to mitigate the consequences of the global
financial crisis, which also created labor demand and influenced

labor mobility between industries. In addition, the Chinese gov-
ernment’s investment brought about infrastructure improve-
ments, which reduced the transaction costs of the corporate
sector and thus expanded the scale of production, which in turn
caused changes in labor costs. As China is currently one of the
largest economies and exporters in the world and is known as a
major producer, studying the labor cost issue in China can pro-
vide a good perspective for the development of manufacturing
industries. We explore the causes of rising labor costs from the
perspective of government investment, which is of practical sig-
nificance. We consider both the response of unit labor cost, which
includes labor productivity, and nominal labor cost, measured by
labor compensation of employed persons, to government
investment, and find that for every 1% increase in government
investment, unit labor cost rises by 0.0013 units and nominal
labor cost rises by 12.82%.

We research the labor cost issue from the perspective of gov-
ernment investment, extending the research perspective of pre-
vious literature. Previous literature has focused on the influences
of labor costs only on macro factors such as economic develop-
ment, demographics, and the impact of social insurance rates on
firms ’hiring costs. This paper highlights the importance of
government investment, and by filling this gap, this paper con-
tributes to a deeper understanding of how government economic
behavior influences labor costs by promoting or crowding out
social investment. The research and insights in this paper have
made valuable contributions to the field of labor market, and the
research using China as a sample can also provide lessons for
developing countries.

The rest of the article is structured as follows: Section 2 is a
literature review. Section 3 outlines some basic characteristics of
labor costs in China and explains the mechanism of government
investment in labor costs in this paper. Section 4 is the empirical
analysis section of the article, where we describe the empirical
strategy, data, and empirical results, and finally, Section 5 is the
conclusion.

Literature review
We have compiled two categories of literature relevant to our
issue. One is on the economic and social effects of changes in
labor costs, for example, labor costs affect the export effect of
firms, and the other is on the exploration of the factors influen-
cing labor costs.

Economic and social effects of changes in labor cost. Decramer
et al. (2016) use firm-level data from Belgium to study how unit
labor costs affect export performance. Their results show that
higher unit labor costs reduce the probability of starting to export
for non-exporters and increase the probability of exporters
stopping. Such results validate the research of Altomonte et al.
(2013) on how labor costs affect the export performance problem.
Malgouyres and Mayer (2018) studied the effects of a 2013
French implemented tax credit policy (CICE) aimed at improving
competitiveness and employment and found that a 10% increase
in unit labor costs was associated with about 2% reduction in
exports. Doulos et al. (2020) compare the difference in export
growth between Greece and Portugal, two small open economies,
from the perspective of unit labor costs, and they argue that
austerity policies succeeded in reducing unit labor costs, con-
tributing to the sustained growth of exports.

Some articles studied how the change in the price of labor
affects the direction of technological change. Cui and Lu (2018)
have argued that rising labor costs can induce (stimulate)
innovation in emerging market firms. Compared with capital
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intensive enterprises, the RD expenditures of labor intensive
enterprises affected by rising cost of labor is more remarkable,
and there are significant differences (Natarelli and Basu 2022).
While emerging economies face the challenge of rising labor
costs, they also provide opportunities to promote environmental
governance and green development, and labor costs will have the
strongest positive impact on technological innovation in a
moderately concentrated market environment Jianqiang Li et al.
(2020) had examine the inducement effect of labor cost on
corporate innovation in emerging markets. They adopted a
difference-in-differences approach, and found the inducement
effect of labor cost is more pronounced for Chinese non-state-
owned enterprises, firms without political connections, and firms
with low labor productivity. The results support the induced
innovation hypothesis in that increases in labor cost will induce
invention and technology adoption.

Chih-Hai Yang (2023) examined how labor cost shocks affect
firms’ R&D activities, and found that after labor contract law
increased labor costs, large and medium-sized firms were more
active in R&D activities, while small firms suffered from labor
cost shocks and reduced R&D. In addition to this, higher labor
costs are linked to a loss of competitiveness. A study assessing the
ability of the Romanian economy to cope with competitive
pressures in a single European market found that exceeding
compensation per employee (including the employer’s social
contribution) leads to an increase in unit labor costs and
ultimately to a loss of competitiveness (Ghizdeanu et al. 2007).
Huang et al. (2021) use a panel of Chinese county-level cities
investigate the effects of labor costs and environmental regula-
tions on the structure of manufacturing using a panel of Chinese
county-level cities and find that the rapid increase in labor costs
in Chinese urban industrial manufacturing is detrimental to
employment growth and competitiveness and that the “innova-
tion compensation” effect of environmental regulations is not
sufficient to compensate for the “compliance cost” effect. The
“innovation compensation” effect of environmental regulations is
insufficient to compensate for the “compliance cost” effect.

Factors influencing labor costs. From the labor supply per-
spective, the factors that determine the wage are, first, the pro-
duction cost of labor, which includes the cost of living and
training and education costs, and second, the leisure effect of
labor (relative effect). Modern human capital investment theory,
on the other hand, suggests that through human capital invest-
ment, employees’ knowledge and skills can be improved and
therefore their expectations of future earnings will increase, while
employers usually believe that employees who invest more in
education have higher productivity and therefore employers are
willing to pay higher wages to those with higher educational
backgrounds (Thurow 1974). The cost of labor in an industry is
determined by the relative price of its factors, which varies
inextricably with the stage of economic development. In the early
industrialization of an economy, capital is relatively scarce and
thus relatively more expensive. As the level of economic devel-
opment continues to increase, the scarcity of capital is alleviated,
thus making labor relatively more expensive daily.

Some empirical evidence gives explanations for the changes in
labor costs. A study shows moderate positive impact of
immigration fitting demand mostly in agriculture, construction
and household services. They analyse an impact of immigration
on the domestic labor market in Poland and find immigrations
can push up the labor cost (Duszczyk et al. 2013). Using the non-
linear cost of immigration and labor costs, the effect of
immigration on labor costs is investigated, and within the
threshold level, an increase in immigration reduces labor costs

(Zvaigzne et al. 2015). Orrenius et al. (2020) maintained the same
view of labor cost, and he points out the slow labor force growth
is a key underlying the U.S. GDP growth is anticipated to remain
sluggish. They agree the large role for immigrant workers can
help mitigate other symptoms of the economy’s long-run malaise.

Another empirical study investigated that the increase in VAT
and employer social security contributions contributed to lower
real labor costs in 23 EU member states from 2001-2018 (Holzner
et al. 2022). Another literature that examines the impact of bills
on labor costs is the duo of Heckman and Page (2022), who study
three different labor market regulations and find that labor
contracts that provide for social security and other benefit
programs raise the cost of employment for firms. In addition to
social security-related regulations, the minimum wage system has
been identified in much of the literature as an important factor
affecting labor costs. Harasztosi and Lindner (2016) analyzes the
effects of a large (~60%) and persistent increase in the minimum
wage instituted in Hungary in 2001. Their estimates imply that
the higher minimum wage had a small negative effect on
employment, and so the primary effect was pushing up wages.

Some studies have explained for the rise in labor costs in China
regarding demographics and labor supply or labor participation
rates (Zhang and Han 2013). China’s aging population in recent
years has also largely affected labor supply, and thus labor costs.

The existing literature on labor costs makes a valuable
contribution in several ways. These studies cover the socio-
economic effects of labor as a factor of production, highlighting
the role of labor costs in shaping the overall economic
performance of countries and regions. Another type of literature
focuses on various factors that affect changes in labor costs, such
as labor regulations or minimum wage systems in different
countries, the impact of immigration on local labor markets, and
population aging. These studies provide a nuanced understanding
of the determinants that drive up labor costs. However, there are
still some research gaps in the existing literature. There is no
literature trying to understand the labor cost problem from the
economic behavior of the government, especially for a country
like China where the government is deeply involved in social
production and life, to what extent the government can influence
market supply and demand factors. Influencing labor costs is an
area worth studying, although many factors have been revealed to
be key to influencing labor costs or labor markets, for example,
government macro-control, economic globalization, and currency
exchange rate are all considered important factors contributing to
the rising labor costs in China (Banister, et al., 2006). By
exploring the relationship between government investment and
labor cost in China, this paper elucidates the mechanism of
infrastructure construction and enterprise R&D innovation. This
paper highlights the importance of government investment, and
by filling this gap, this paper contributes to a deeper under-
standing of how government economic behavior influences labor
costs by promoting or crowding out social investment. The
research and insights in this paper have made valuable
contributions to the field of labor market, and the research using
China as a sample can also provide lessons for developing
countries. We try to provide a good perspective and a sustainable
impetus for the Chinese government to promote the market-
oriented development of industries to facilitate China’s transfor-
mation from a “manufacturing power” to a “manufacturing
power”.

Background and theoretical mechanisms
Characteristics of China’s labor cost. China is rich in labor
resources, and relatively low labor cost was a distinctive feature of
China’s labor market. With economic and social transformation,
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a change in labor cost is an inevitable phenomenon and has
attracted attention and debate. Herein, we generalize the labor
cost characteristics of China’s manufacturing industry.

The concept of labor cost in China is like international practice
and includes employee wages, social insurance premiums,
corporate welfare. However, the main component of labor costs
in China is labor compensation, which (employee wages and
social insurance paid by employers) accounts for about 80% of
labor costs according to the national sample survey on labor costs.
We calculated the hourly labor compensation, hourly labor
output, and the growth rate of both in China from 2000 to 2018
based on data from the China Statistical Yearbook (Fig. 1).
Between 2000 and 2009, there was a slightly widening trend
between the growth of hourly labor output and the growth of
hourly labor compensation in manufacturing. Since 2009, the
growth rate of hourly labor compensation has been above the
growth rate of hourly labor output, which means that the low-cost
advantage of labor in China’s manufacturing industry has been
gradually lost in recent years.

At the same time, China’s working-age population growth rate
is declining annually. The working-age population calculated at
the end of 2000 was 889 million, and at the end of 2018, it was
998 million with a growth rate of only 0.65%, and the population
growth rate has remained negative since 2014 (Fig. 2). The
decline in the working-age population is reflected in the economy
because of rising labor costs in China and, subsequently, the
withdrawal of labor-intensive industries from China to more
cost-advantaged locations such as Southeast Asia or Africa.

In addition, China’s labor costs and economic development
have maintained similar trends. On the one hand, the rapid
development of the economy has pushed up the cost of living,
such as increases in the cost of education and medical care,
leading to an increase in the level of wages as a monetary
expression of the value of labor. On the other hand, the growing
demand for labor is also the fundamental guarantee of economic
development. Figure 3 shows the growth rates of GDP per capita
and manufacturing wages per capita between 2000 and 2018. The

results show that the rise in labor costs in manufacturing is an
inevitable trend accompanied by economic growth. However,
China’s economic growth is largely driven by government
investment, so it is necessary to explore the relationship between
government investment and labor costs.

Mechanisms of government investment affecting labor costs.
We summarize three mechanisms by which government invest-
ment affects labor costs. First, government investment has pro-
moted the formation of many infrastructures’ construction,
creating labor demand, the change in supply relations has pro-
moted the rise in labor costs in manufacturing. The second is that
a large amount of government investment has intervened in
market economic activities, which has a crowding out effect on
the private sector, and finally, the infrastructure construction
caused by government investment has promoted the rise in labor
costs, forcing enterprises to carry out technological research and
development innovation, and forming a mutual relationship with
labor costs.

Government investment and infrastructure development.
Numerous studies have explained China’s continuous rise in
labor costs in recent years. However, no research has yet focused
on the phenomenon of the inflection point in the growth rate of
manufacturing wages per capita in 2010. In the context of China’s
economic development context, the government plays a vital role.
In China’s fiscal decentralization and political tournament sys-
tem, driving local economic growth with infrastructure invest-
ment has become a standard macro-control tool for local
governments (Zhang et al. 2007; Zhou 2007; Chen and Chen
2014).

According to China’s government fixed asset investment data,
in 2000, it was CNY 1650.4 billion; in 2010, it was CNY 8331.65
billion, an increase of 4.22 times, with an average annual growth
rate of about 17.57%. After 2011, the growth rate gradually
slowed down to CNY 129,038 billion in 2016, with an average
annual growth rate of about 7.56%. In the research literature on
government investment, most scholars have focused on explain-
ing the motivations behind local governments’ rush to invest,
such as the promotion competition theory that identifies
government investment as the easiest way to promote economic
growth for local officials and the fiscal incentive theory that
outlines that local governments are eager to invest in search of
more financial sources since the tax-sharing reform (Qian and
Roaland 1998), and the rent-seeking theory that emphasizes that
government officials are eager to invest and are motivated by
rent-seeking incentives (Morduch et al. 2000; Wilson 2005). The
economic effects of government investment are also explored in

Fig. 1 Hourly labor compensation and labor output comparison
(2000–2018).

Fig. 2 Number and growth rate of working age population (2000–2018).

Fig. 3 Per capita GDP and per capita wage growth in manufacturing
(2000–2018).
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the literature, and large-scale infrastructure investment and
investment incentive schemes have indeed promoted rapid
economic growth. Government infrastructure investment enables
businesses to share in the financial externalities, labor pools, and
infrastructure network effects that agglomeration brings.
Government-led investment places tremendous demand on
primary labor, and surplus labor supply is relatively limited
without structural unemployment. Massive government-led
investment causes labor costs to grow faster than the rate of
economic development. One possible negative outcome is that
many manufacturing companies cannot afford the sharp rise in
labor costs and must exit the market. In addition, the allocation of
resources by government investment and the crowding-out effect
on the real economy will inhibit private investment, hurting
aggregate output growth.

Since the global financial crisis in 2008, governments of various
countries have introduced government investment plans to curb
economic recession. China’s government has been quick to
launch a series of bailout plans. In addition to the CNY 4 trillion-
investment plan, it has also implemented ten major industry
revitalization plans to promote industrial restructuring and
independent innovation capabilities. In related studies, main-
stream research focuses on whether there is a clear correlation
between government investment and economic growth. From a
macro perspective, government investment is an endogenous
economic growth variable. From the micro perspective, it is a
question worth exploring how government investment has
influenced the economic market, including labor cost, through
different micro institutional arrangements.

The crowding-out effect of government investment on the
private sector. Traditionally, crowding out effect is often defined
as the process by which a government pursues expansionary
(active) fiscal policy by borrowing from corporations or the
residential sector and commercial banks, leading to higher actual
interest rates and competitive demand for borrowed funds,
leading to reduced spending and investment in other sectors.

In the context of China, the corporate sector still needs to
adopt a market-based operating mechanism fully and is
insensitive to changes in interest rates. As a result, there is little
competition between government and private sector investments
for borrowed funds. Although the general generation mechanism
of the crowding out effect has yet to be evident in China,
considering the limited supply of resources and relatively
inefficient government investment (Naughton 2017). In the
current market, the economic system is not yet fully developed,
and government investment may also have other types of
crowding out effects. The government prefers to invest in
infrastructure construction for political and institutional reasons.
In the short term, the supply of resources in the economy and
society is limited, and an increase in government investment will
cause an increase in the demand for related factors of production
such as human capital and raw materials. For example,
constructing of a large amount of infrastructure requires a large
amount of labor. With a constant supply of labor, government
investment in infrastructure and other construction increases the
demand for labor, which triggers an increase in the cost price of
labor as a factor of production. The flow of much labor has a
crowding-out effect on private sector investment and a typical
market price transmission mechanism of price increases due to
demand growth. On the other hand, when many economic
resources are invested in infrastructure construction, the limita-
tion on social resources leads to an increase in interest rates and a
corresponding decrease in corporate R&D investment, which is
the R&D crowding-out effect brought about by the government

investment. In addition, there is a spatial spillover effect of
government sector investment in infrastructure, especially in the
transportation industry, which can significantly reduce the
production costs of manufacturers in some regions (Zhang and
Song 2013). Falling transaction costs and enhanced capital
mobility in the corporate sector induce the corporate sector to
expand production to some extent, again promoting higher labor
costs with a constant supply size.

Local government infrastructure investment and enterprise
innovation. Higher real wages promote enterprise innovation
and industrial structure upgrading, and in the long-term equili-
brium, and firms expand the frontiers of production possibilities
(Hicks 1932). Expansion requires an increase in basic elements,
which raises the labor cost factor. The theory of endogenous
growth suggests that an increase in the capital stock per unit of
effective labor leads to a decline in the cost of capital, stimulating
research and development in the industry and promoting inno-
vation and technological progress (Romer 1987). Government
investment has led to an increase in the capital stock of infra-
structure, which increases the return on capital for the innovation
of corporate sector by expanding the size of the product market,
thereby incentivizing companies to innovate.

The innovation of enterprises is closely related to the supply
and demand situation of the labor market. Wages shape the
production costs of enterprises. As labor costs rise, China’s labor-
intensive enterprises’ market and international competitiveness
will decline. In contrast, existing enterprises introduce advanced
technologies, improve their ability to innovate, and enter the stage
of “creative destruction”. Government investment has accelerated
industrialization, fostered enterprise innovation, expanded pro-
duction, triggered demand for factors of production, and thus
pushed up labor costs.

Estimation model and data
Empirical model. To estimate the effect of government invest-
ment on labor costs, we set up a panel regression model. Using
panel data regression analysis can solve some missing variables,
and panel data can provide more information about individual
dynamic behavior (including time dimension and cross-section
dimension). In the regression analysis, we use the fixed effect
regression model to estimate the marginal effect of government
investment on labor cost by controlling the interference of other
factors. The relevant variables were controlled in the model.

LCit ¼ αþ βlnGIit þ γXit þ μk þ δt þ εit ð1Þ
In Eq. (1), the subscript i denotes the region i, the subscript t

denotes the time variable year. LCit represents the unit labor cost,
lnGIit is the core explanatory variable, for government investment
at the provincial level. Xit is a set of control variables at the
regional level, including the level of economic development of the
region, the degree of industrialization, the number of employed
people, etc. μk is a regional characteristic that do not change over
time. δt is the year fixed effect, which controls macroeconomic
shocks that do not change with regions and enterprises.

Variable settings. The explanatory LCit(Labor cost) variable is
the manufacturing labor cost of region i in the year t. We use unit
labor cost for our study here and supplement it by using the
average labor compensation of manufacturing workers on the job
as the nominal labor cost. According to the basic formula, unit
labor cost (ULC)= hourly labor compensation / hourly labor
output. The hourly labor compensation is first calculated by
dividing the annual average compensation by the annual working
hours to obtain the hourly labor compensation. The reason why
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the hourly data is needed to be calculated from the annual data is
that the statistical yearbook does not provide hourly data. The
data of annual average compensation is also not available directly
from the database or statistical website and needs to be calculated.
According to a study, the average wage of all manufacturing
workers (including rural and township enterprises, etc.) is about
0.981 times that of urban areas (Wang et al. 2011), so this factor
needs to be multiplied, and then a factor of 1.27 is multiplied on
top of this as the approximate average annual compensation of all
manufacturing workers (Lett and Banister 2009), the factor of
1.27 indicates the inclusion of costs other than wages, such as
social security contributions. The annual working time is calcu-
lated based on 49 weeks (excluding legal holiday time), and
49 weeks is multiplied by the average weekly working time of
employed persons to obtain the annual working time. Along the
same lines, the hourly labor output is the annual value added of
the manufacturing industry divided by the annual working hours
of all employed persons in the manufacturing industry.

GIit (Government investment) is the core explanatory variable.
Academics generally define the scope of government investment as
the investment in fixed assets formed by government monetary
funds invested in a field of fixed assets, mainly in infrastructure,
including economic infrastructure and social infrastructure. In a
broad sense, many scholars extend government investment to the
entire fiscal expenditure, i.e., the sum of all government expenditure,
while other literature takes the state budget funds as the proxy
variable of government investment. We focus on whether invest-
ment in government-led industries affects labor costs, and therefore
we measure government investment by investment in fixed assets in
the state-owned economy. Moreover, we used the logarithm of the
government investment variable in the empirical analysis.

We also controlled for the following variables: (1) the economic
development level variable, which was represented here by one-
period lagged GDP per capita in order to avoid a two-way causality
between economic growth and labor costs; (2) the industrialization
degree variable; represented by the ratio of value added in the
secondary industry to GDP; (3) labor availability degree variable,
represented by the ratio of working age 15–64 population as a
proportion of the total population; (4) the employed population
variable, expressed as the number of employed persons in the
secondary industry at the end of the year; and (5) other variables,
including regional fixed effects (eastern, central, western, and
northeastern) and time fixed effects (expressed as year dummy
variables, reflecting the cyclical effects of economic development
and macro policies).

Data source and description. The data used for the empirical
study in this paper are mainly from the China Statistical Yearbook
from 2000 to 2018, as well as the statistical yearbooks of provinces
and municipalities, which include a sample of 31 provinces,
autonomous regions, and municipalities directly under the central
government for 19 years. Table 1 lists the variables used in the
empirical analysis and their calculation methods, and the descrip-
tive statistics are presented below. The data used in the empirical
study in this paper were mainly from the China Statistical Yearbook
from 2000 to 2016 and the statistical yearbooks of provinces and
municipalities, which included a sample of 31 provinces, autono-
mous regions, and municipalities directly under the central gov-
ernment for 16 years. Among the main variables used were regional
gross domestic product (GDP), value added of secondary industry,
year-end unit employees, urban unit manufacturing labor wages,
year-end employment in manufacturing, fixed asset investment in
the state-owned economy, number of the working-age population
aged 15–64, year-end urban population, year-end employment in
secondary industry, and dummy variables for whether it belonged

to central China or whether it belonged to western China. The
following panel regression model was constructed.

Empirical results
Basic regression results. Table 2 reports estimates based on the
econometric model (1). The explanatory variable is the unit labor
cost of manufacturing, and we examine the impact of government
investment on unit labor cost. We add control variables such as
GDP per capita and its square term, degree of industrialization,
and number of manufacturing employment in the regression, while
also controlling for regional and year fixed effects. Column 4 in
Table 2 is the final regression result. Estimates show that for every
1 percent increase in government investment, unit labor costs
increase by 0.013 units. Coefficients for other control variables
show that economic development also contributes to the rise in
unit labor costs, while the coefficient for industrialization levels is
negative, which means that the higher the level of industrialization,
the faster the growth rate of labor productivity in enterprises. This
is faster than the growth rate of labor remuneration, and to a
certain extent, it reduces the labor cost of enterprises. In addition,
the coefficient of employment in the secondary industry is also
significantly positive. In contrast, the coefficient of the proportion
of the working-age population is obviously negative, indicating that
many employed people are more conducive to the scale effect
brought about by the concentration of the employed population by
enterprises. The difference between our results and other literature
is that the marginal effect of government investment is examined,
which is not the conclusion of the relevant literature. We also
looked at other macroeconomic factors, such as GDP, indus-
trialization, and working-age population.

We focus on the impact of government investment on unit
labor costs. But there is also literature that considers the wage
level of the labor force. As an important part of the labor costs of
China’s enterprises, we further consider whether government
investment has affected the wage level of the labor force (nominal
labor cost). Using labor wage level as the explanatory variable, the
core explanatory variable and the control variable unchanged,
Table 3 reports the regression results of the fixed effect panel. The
results show that government investment also increases the wage
level of the labor force, and for every unit of government
investment, the wage of the labor force increases by 1.443 units.
We replaced the variable government investment by using the
logarithm of the government investment variable. The regression
results are shown in Table 4. The size and direction of the
influence of other control variables remained largely unchanged.

Robustness tests. The reasons for the increase in unit labor cost
and nominal labor cost are explained above from the perspective
of government investment. To avoid the bias of the regression
results due to the improper selection of indicators “budgeted
funds for fixed asset investment” was used as a proxy variable for
government investment instead of “fixed asset investment in the
state-owned economy,” and the time and region fixed effects were
controlled. The regressions in models (1) and (2) used unit labor
cost as the explanatory variable, and models (3) and (4) used
nominal labor cost as the explanatory variable. The regressions in
Table 6 show that the results of the empirical analysis were more
robust. Government investment positively raises unit labor costs
and nominal labor costs in manufacturing.

The economic development level of China’s 31 provincial-level
regions varies greatly, and we divide them into eastern, central,
and western regions according to geography, and return by
dividing regions into samples. Using unit labor cost as the
explanatory variable, we still controlled for the relevant control
variables and the fixed effects of regional years, and the results are
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Table 1 Descriptive statistics.

Variable Mean Variance Minimum Maximum

Compensation per capita in the manufacturing industry 35189.72 21045.21 7917.14 113410.4
Manufacturing output per capita 95296.27 62918.03 13937.15 388484
State-owned capital investment in fixed assets 1953.716 1662.61 62.99 9119.13
Investment in fixed assets within the state budget 383.07 429.90 11.91 2553.29
Industrial value added 5202.40 6068.87 10.17 34372.46
GDP per capita 27113.64 21435.05 2759 107960
GDP 12090.47 13332.33 117.8 79512.05
Industrialization level 0.3893 0.0987 0.07 0.5649
Number of people employed in secondary industry 648.08 607.13 7.35 2563.5
Percentage of working-age people 0.7316 0.0394 0.5905 0.8429

Table 2 Impact of government investment on unit labor cost.

Variables (1) (2) (3) (4)

Government investment 0.007*** (2.13) 0.019*** (4.89) 0.015*** (4.80) 0.013*** (5.37)
GDP 0.398* (1.85) 0.077*** (7.64) 0.082*** (8.06) 0.143*** (8.98)
GDP2 −0.021* (−1.92) −0.004*** (−3.07) −0.003*** (−3.50) −0.007*** (−3.87)
Indus −0.699*** (3.10) −0.821*** (3.02) −0.732*** (3.32)
Employment 0.113*** (9.48) 0.238* (−1.81)
Share −0.219*** (4.28)
Regional fixed effect Yes Yes Yes Yes
Year fixed effect Yes Yes Yes Yes
Observations 527 527 527 527
R2 0.313 0.328 0.405 0.622

***, and * represent significance at 1%, and 10% significance levels.

Table 3 Regression of government investment on nominal labor costs.

Variables (1) (2) (3) (4)

Government investment 1.443*** (0.27) 1.17*** (0.28) 1.299** (0.28) 1.49*** (0.28)
GDP 0.912*** (0.028) 0.918*** (0.027) 0.93*** (0.027) 0.92*** (0.029)
GDP2 −0.27* (−0.02) −0.27*** (−0.07) –0.28** (−0.050) −0.30*** (−0.06)
Indus −0.22** (0.135) −0.21*** (0.012) −0.22*** (0.012)
Employment −3.46** (1.89) −5.29* (1.94)
Share 0.94 (0.622)
Regional fixed effect Yes Yes Yes Yes
Year fixed effect Yes Yes Yes Yes
Observations 527 527 527 527
R2 0.43 0.48 0.52 0.71

***, **, and * represent significance at 1%, 5%, and 10% significance levels.

Table 4 Replace variables.

Variables (1) FE (2) FGLS (3) FE (4) FGLS

Government investment 0.067*** (4.87) 0.067*** (4.84) 0.203*** (18.48) 0.205*** (18.61)
GDP 0.948*** (2.58) 0.919** (2.49) 0.567** (1.93) 0.506** (1.72)
GDP2 −0.48** (−2.58) −0.046** (−2.48) −0.058*** (3.90) −0.054*** (3.67)
Indus −2.163*** (−13.47) −2.178*** (−13.46) 0.159*** (1.24) 0.191 (1.48)
Employment 0.029** (2.09) 0.029** (2.12) −0.117*** (−10.57) −0.118*** (−10.69)
Employment share −1.235*** (−3.34) −1.214*** (−3.27) −1.528*** (−5.17) −1.573*** (−5.33)
Regional fixed effect Yes Yes Yes Yes
Year fixed effect Yes Yes Yes Yes

***, and ** represent significance at 1%, and 5% significance levels.
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presented in Table 5. The results of the regression by sample
show that our regression results remain stable, with government
investment significantly contributing to the growth of unit labor
costs, with slightly different growth effects varying from region to
region. We find that the effect of government investment on labor
cost is greater in the eastern region of China with a marginal
impact coefficient of 0.065, while in the central and western
regions of China, this coefficient is 0.015 and 0.014, respectively.
This implies that labor cost in the eastern region grows faster
when stimulated by government investment.

Considering that the scale of government investment in
different regions varies significantly according to the scale of
government investment, we selected a sample of 25%, 50%, and
75% for regression. Consistent with the previous article, we
controlled the control variables such as the level of economic
development, the level of industrialization, and the employment
of the labor force, as well as the regional fixed effect and the year
fixed effect, and the regression results are shown in Table 6. The
results show that when the scale of government investment is at
different quantiles, the impact on labor costs remains unchanged
and the coefficient becomes larger. On the 25% quantile, 50%
quantile, and 75% quantile, the coefficients for government
investment are 0.064, 0.024, and 0.023, respectively, which means
that as the scale of government investment increases, the
marginal effect of its rising labor costs decreases (Table 7).

Mechanism analysis. Government investment mainly pushes the
cost of manufacturing unit labor through the channel of infra-
structure investment.

First, the government’s preference for infrastructure invest-
ment creates labor demand and drives up labor costs. Second,
improvements in infrastructure have reduced transaction costs in

the corporate sector, thereby expanding production and trigger-
ing rising labor costs. Therefore, we examine the effects of
infrastructure investment. We returned to infrastructure invest-
ment as a dependent variable, with regression results reported in
Table 6, and regression results from a regional sample.

We studied the impact of government investment on infra-
structure development and considered sub-regional returns. The
overall sample regression results showed that the marginal impact
effect of government investment on infrastructure construction was
positive, and in the sub-regional sample regression, this marginal
impact effect was slightly different, with the eastern and western
regions being more obvious, while the central region was not
significant. For the central region, government investment is not
inclined to infrastructure construction, and the rise in labor costs in
the central region is affected by government investment but not
through the mechanism of infrastructure construction.

We further consider that the eastern region has a developed
economy and better infrastructure. In contrast, the western region
has a very scarce infrastructure, and the government has invested
much money in infrastructure construction, so it is also very
reasonable to produce different effects. Overall, government
investment in infrastructure has increased unit labor costs in
China’s manufacturing sector, a study or conclusion not drawn
by other literature.

Conclusions
This paper examines the rising labor costs of China’s manu-
facturing industry, and based on China’s characteristics, we select
the core explanatory variable of government investment to dis-
cuss the reasons for the rise in labor costs based on China’s
characteristics. China’s government investment has mainly con-
tributed to increased labor costs through infrastructure invest-
ment. We selected panel data from 31 provincial-level regions in
China, examined the relationship between government invest-
ment and labor costs, passed the robustness test of replacing core
variables and replacing samples, and explored the impact
mechanism of government investment on labor costs by influ-
encing infrastructure construction investment.

After controlling for variables such as economic development
and labor supply, our results found that for every 1% increase in
government investment, the unit labor cost increased by 0.0013
units, and the nominal labor cost increased by 1.443 units. The
important role of government investment was also confirmed in
the sample regression of the sub-regions, but the marginal impact
effect of government investment in the eastern, central, and
western regions was slightly different.

We also focus on other explanations for rising labor costs in
China in the literature. For example, scholars focus on the phe-
nomenon of “land finance” in China, which refers to the fact that
some local governments in China rely on revenues from the sale of
land use rights to sustain local For example, some scholars have
focused on the phenomenon of “land finance” in China, which
refers to the fact that some local governments in China rely on
revenues from land use rights to maintain local fiscal expenditures
or to meet fiscal needs. Li et al. (2020) suggests that when local
governments have limited land supply and raise land prices, they
raise housing prices and thus force workers to raise their wage
expectations in response to rising housing costs and that large
increases in local government revenues and expenditures also affect
economic growth and labor productivity in the region, thereby
improving or raising labor factor compensation. This literature and
our study examine rising labor costs from the government’s per-
spective, and there is also a correlation between “land finance” and
government investment. One of the sources of funds for local
government investment in China is “land finance” revenue. In

Table 5 Fractional regression.

variables Explanatory variable: Unit labor cost

Eastern region Central
Region

Western
region

Government
investment

0.065***
(0.0065)

0.015**
(0.008)

0.014***
(0.005)

Control variables Yes Yes Yes
Regional fixation
effect

Yes Yes Yes

Year fixed effect Yes Yes Yes
Observations 187 136 204
R2 0.369 0.380 0.385

***, and **, represent significance at 1%, 5%, and 10% significance levels.

Table 6 The scale of government investment.

variables Explanatory variable: Unit labor cost

25% 50% 75%

Government
investment

0.064***
(0.002)

0.024**
(0.01)

0.023**
(0.009)

Control variables Yes Yes Yes
Regional fixation
effect

Yes Yes Yes

Year fixed effect Yes Yes Yes
Observations 108 136 344
R2 0.351 0.326 0.308

***, and **, represent significance at 1%, 5%, and 10% significance levels.
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recent years, local governments in China have used a large amount
of government debt funds to invest in infrastructure construction
and “land finance.” The difference is that we study the effect of
infrastructure construction on labor costs directly from the per-
spective of local government investment, and the destination of the
“land finance” revenue is also mainly invested in infrastructure
projects. Based on the history of Chinese government investment,
this paper explains that labor costs in China’s manufacturing sector
showed a significant upward trend after 2009 because of the
“infrastructure craze” that started in different parts of China in 2008.

The issue of labor cost is a topic that has been discussed for a
long time, especially in the context of the current lack of global
economic development momentum and the aging of the popu-
lation. It is necessary to explore the sustainable development of
labor costs. For China, government investment reflects the guide
role of the Chinese government in the market economy. How-
ever, it will inevitably produce some negative macroeconomic and
social effects. First, the primary source of funds for local gov-
ernment investment is the income from land concessions and
bond issuance. If the invested infrastructure projects do not have
good profitability, it is an enormous financial burden for local
governments. Moreover, some major infrastructure projects have
greater capital needs, and relying solely on government invest-
ment in construction may be counterproductive. Government-led
public investment can have a “crowding-out effect” on private
investment, as traditional economic theory suggests that public
investment is less efficient than private investment.

The main conclusion of this paper is that, after controlling for
economic development and other related factors, government
investment pushes labor costs up too fast, which is detrimental to the
current development of China’s manufacturing industry, making it
easy for companies to lose competitive costs and bringing about
imbalances in industrial development. From the perspective of the
Chinese government, the government should consider how to fully
mobilize the allocation of market resources and how to lead private
capital into the construction of major infrastructure projects instead
of relying on the government’s own financial investment. Of course,
the rising labor cost is already a global problem, and no country can
solve the problem by simply suppressing the rising labor cost.

As a developing country with an ageing society, China’s gov-
ernment investment should focus on rural construction and
guarantee investment in rural infrastructure firstly. Despite the
contribution of past government investment in accelerating urba-
nization, China’s current urban-rural disparities are still evident,
with a shortage of rural infrastructure. Under China’s current
development concept of promoting common prosperity through
rural revitalization, government investment should be combined
with rural construction and rural governance to improve the
infrastructure in rural areas in terms of transportation, water
conservancy and electricity, and to upgrade the living and pro-
duction conditions of rural residents. It should stop investing in
urban infrastructure, squeezing out social capital investment and
artificially creating demand thereby accelerating rising labor costs.

And secondly, Government investment can provide financial sup-
port and guarantee for the construction of rural revitalization
projects, can create more employment opportunities, attract urban
talents to rural entrepreneurship, solve the problem of rural
population loss and employment, promote the balance of labor
supply and demand, so that labor costs grow within an appropriate
range. Last but not least, Government investment should clarify its
investment scope, in China’s market economy conditions, the
government needs to invest in basic projects and public welfare
projects on the one hand, and on the other hand, it should invest in
important industries, such as high-tech industries, which can
promote the innovation and research and development of enter-
prises, reduce the cost of labor, and also promote the optimization
and upgrading of industrial structure. In addition, for many general
competition projects in the market competition, the government
investment should be completely withdrawn, and the enterprise
investment should be responsible for it.

Future research can further focus on the labor productivity issue
in China, especially in conjunction with some government actions
(e.g., government debt raising, government investment, etc.). For
example, whether government debt or government-led investment
in infrastructure construction promotes firm innovation and
affects labor productivity. Exploring how the government’s macro
policies have influenced the micro behaviors of firms and how
they have affected industrial development and market structure is
a direction worthy of continued research (Zvaigzne et al. 2014).

Data availability
Data to support the findings of this study are available on the
website of the National Bureau of Statistics of China and in the
China Labor Statistics Yearbook (2000–2019), as well as statistical
annual reports at the provincial level. The data on labor costs
came from the authors’ secondary calculations However, the
availability of this data is limited, and it is used with permission
from current research. The other data we used in this study was
publicly available.
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