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In recent years, the overtime culture has generally emerged in Chinese
enterprises (CEs), the length of workers’ working hours has been
lengthened, and their intensity has increased. Still, the labor income share
has declined, which deserves in-depth analysis. This paper introduces a relative
labor intensity indicator to estimate the trend of the labor income share based
on the general factor-enhanced CES production function in China. The
econometric model is then introduced to analyze in-depth the influencing
factors leading to this trend using relevant data from 2001 to 2020. If the
elasticity of substitution is less than 1 and capital and labor are complementary,
then the labor income share tends to decrease. This is because the relative labor
intensity tends to increase while the growth rate of the capital-labor ratio tends
to decrease. The empirical results also show that the decrease in labor income
share and labor compensation is related to monopoly and the amount of capital
input. If the amount of capital input is higher and the degree of monopoly is
higher, then the labor income is lower, and the share of labor income is lower.
Monopolies and capital intercept most of the value created because of the
increased labor intensity, and laborers receive only a small profit.

KEYWORDS

labor income share, elasticity of substitution, monopoly, labor intensities production
function, manufacturing companies

1 Introduction

Overtime work is becoming more and more common in Chinese enterprises, and
overtime hours are getting longer and longer. Although workers are paid overtime, is the
pay proportional to the gain? This issue is related to workers’ rights and interests and the
fairness of labor-employee income distribution. Therefore, it is necessary to analyze this
issue in depth.

Many companies have developed a culture of overtime work, and work systems such
as “996" and “007” have emerged (“996" means starting work at 9 a.m. and finishing at
9 p.m., working 6 days a week. “007” means working from 0:00 to 24:00, 7 days a week).
Workers’ work is constantly crowding out their leisure time, their working hours are
getting longer, and working intensity is also growing. But does the increase in the amount
of wealth created, along with the increase in the intensity of work, contribute to the
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increase in workers’ income? This paper calculates the labor
income share based on the fund flow statements in the China
Statistical Yearbook, which shows that the labor income share
gradually increased and reached a maximum of 59.67% from
1979 to 1999. From 2000 onwards, labor income share declined
continuously, falling to 47.03% in 2011. After that, the labor
income share began to rise again, reaching 52.74% in 2017.
China’s rapid economic development after reform and
opening up has been called a miracle in the world’s economic
development, but it has been accompanied by a decline in the
labor income share. Especially in recent years, Chinese society
has developed an atmosphere of intense overtime work (Peng,
2020), but the labor income share has not increased significantly,
and workers have not shared the fruits of economic growth. This
suggests that the labor value may be appropriated, and there may
be inequitable income distribution.

The
technological progress, but technological progress can lead to

root of China’s economic growth miracle is
monopolies (Du et al, 2020). In the 20th century, the rapid
growth of the world economy was due to technological progress,
and science and technology is the first productive force (Zhang
et al, 2022). This rapid technological progress has led to
increasingly competitive markets (Distanont & Khongmalai,
2020), manifesting itself in a proliferation of monopolies. This
is because technological competition is essentially a zero-sum
competition, with the most advanced science and technology
initially in the hands of only a few firms. Advanced technology
can significantly reduce the production costs of enterprises
(Caligkan, 2015), significantly increase their productivity and
even drive the renewal of products in their own industry. In
contrast, other companies in the same industry have to withdraw
from the market competition because they are unable to master
this new technology in a short period. On the one hand, advanced
technology significantly reduces production costs, which may
already be far below the average production costs of the industry;
on the other hand, other companies do not have the technology
to produce the new generation of products. In this way, the
company with advanced technology may monopolize the market.
For example, the Windows operating system developed by
Microsoft Corporation occupies most of the market share of
personal computer operating systems, and no company can
compete with it.

Monopolies may increase the capital income share and lead
to a decrease in the labor income share (Windsteiger, 2021).
Scientific and technological progress is expressed in firms’
development of new production tools, equipment, and
production processes, i.e. capital is the material expression of
scientific and technological progress. Physical capital is one of the
main factors of production, the other main factor of production
being labor. Since material capital is the physical form of science
and technology, the continuous progress in science and
technology leads to a deepening of material capital, and the
wealth created by scientific and technological progress is
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distributed with a bias towards the capital, resulting in a
decreasing labor income share (Kumar & Stauvermann, 2021).
Furthermore, relying on monopoly advantages, material capital
has a discourse power in income distribution compared to labor.
This may result in capital not only receiving its share of the return
on investment but also appropriating a portion of labor’s income
in the process of income distribution (Flanagan & Stillwell, 2018).
Because an increasing proportion of capital is invested in the
production process, the rate of return on its inputs should also
increase. However, this also hides the fact that capital
appropriates labor income. China’s labor force is working
longer hours, but the labor income share and real wage have
tended to decline. Ostensibly, the cause of the decline in the share
of labor income and labor wages is the encroachment of capital,
which may fundamentally be the result of a monopoly, but the
latter cause is often overlooked. Therefore, it is necessary to
analyze in depth the process and mechanism of monopoly
encroachment on labor income to reveal the reasons why
labor intensity has increased but labor income share has not
increased in the same proportion and to find effective measures
to raise workers’ income at the root.

In view of the above analysis, this paper aims to analyze the
mechanism of the effect of monopoly on labor income share.
Specifically, a dynamic panel model is constructed to investigate
the impact of monopoly on labor income share and labor wages,
respectively. The regression results of the models are used to
demonstrate the erosion of labor income by monopolies. The
significance of this paper is that it extends the theory of income
distribution on the one hand. The combination of market
structure theory and income distribution theory provides
insight into the distribution rules of total social income under
a monopolistic market structure; on the other hand, by analyzing
the encroachment of monopoly on labor income, we find ways to
alleviate the gap between labor and capital income and help to
achieve a fair distribution of social income.

2 Literature review

Overtime is one of the means by which companies win in the
market. The reasons that lead employees to work overtime may
be the underestimation of the difficulty of the work when signing
the contract, the need to deal with unexpected situations in the
course of work, or the time difference with overseas customers
(Upadhya, 2016). Overtime is part of East Asian culture (Allison
1994). Many Japanese workers work overtime because of the
endless work and excessive expenses (Gagne, 2017), so overtime
is considered part of the job. Moreover, companies strive to
change the overtime system into an overtime culture and make
employees actively embrace this culture (Kunda, 2009). In this
way, companies reshape the mindset of employees toward work,
and overtime becomes a sign of positive motivation (Gooptu,
2009).
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However, while overtime can improve the economic
efficiency of companies in the short term, in the long term, it
may reduce the overall economic efficiency of society because
workers may become ill due to prolonged work and strain. In
Japan, the cumulative direct economic loss due to employee
overwork reached 4.7 trillion yen between 1998 and 2009, and
14.8 trillion yen by 2020 (Neumayer, 2003). In comparison,
400,000 to 800,000 employees in the United States suffer from
chronic fatigue syndrome each year, a condition that is difficult to
eliminate and can last up to 20 years (Fukuda, 1994; Nisenbaum
et al., 20005 Reyes et al., 2003). The direct economic cost of the
disease in the United States ranges from US$2-7 billion per year,
with the average loss to the individual worker ranging from
US$2,342-8675 (Jason et al., 2008). Moreover, the resulting
medical treatment costs $3,226 per person per year, costing
the national economy $14-37 billion (Lin et al, 2011). In
Australia, the cost of medical treatment for the disease is also
$2,000 per patient per month, with a national cost of nearly
$60 million due to fatigue (Lloyd & Pender, 1992). The cost of
treatment for employees suffering from fatigue syndrome in the
United Kingdom is over £600 per person per month (McCrone
etal., 2003). In addition, employees in a fatigued state reduce the
productivity of the company. As a result of fatigue, employee
absenteeism increases, and job competency decreases (Evans-
Lacko & Knapp, 2016). Even when working, employees are in an
unproductive work situation for 4.1 h per week (Brogmus, 2007),
which equates to an annual economic loss of $20,000 and $91.3 to
the state and the individual, respectively (Reynolds, 2004).
Therefore, in the long run, over time results in lower wages.
Since the productivity of machines is stable, a fall in wage income
means a fall in the labor income share.

An early researcher on labor income shares was Kaldor, who
proposed “Kaldor’s stylized facts” that labor income shares are
essentially stable in the national economy. However, Blanchard
(1997) disproves this argument because the relevant data for the
OEDC countries in 1980 show that labor income shares are not
unstable. For example, the labor income shares of countries such
as Spain, France, and Germany have continued to decline. This
result has caused the academic community to rethink the issue;
subsequently, many scholars have made more new findings. Data
from the U.S. Bureau of Economic Analysis (BEA) show that the
labor income share in the U.S. was stable from 1959 to 1979, but
it began to decline in subsequent years (Van Treeck, K., 2020). In
contrast, the labor income share in OECD countries fluctuates
and does not have a clear trend. Hence, this may also be related to
the degree of development of different countries, with poor
countries’ labor income shares in a downward trend, while the
opposite is true for rich countries (Gawrycka & Szymczak, 2021).

There are four main factors affecting the change in labor
income share: industrial structure, market competition structure,
technological progress, and economic globalization.

The impact of industrial restructuring on labor income share
includes three main aspects. Firstly, industrial structure
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upgrading has a positive effect on labor income share. This is
because industrial structural upgrading enhances the demand for
high-skilled labor, i.e., the reliance on human capital, which
increases the labor income share (Zhang et al., 2022). Secondly,
industrial structural upgrading harms labor income share. The
labor income share in the primary industry is relatively high,
while the labor income share in the tertiary industry is low. So,
the industrial structure upgrading will lead to a lower and lower
share of labor-intensive industries along with industrialization,
which will hurt the labor share (Zhou & Li, 2021). Thirdly, the
labor income shares change in a “U" pattern in the process of
industrial structure upgrading. The increase in the employment
share of primary and tertiary industries will help to increase the
labor income share, compared to the increase in the employment
share of secondary industries will reduce the labor income share.
And the overall labor income share will show a “U" shape change
when the employment share of the three industries meets a
certain proportional relationship (Cui et al., 2018; Charpe et al.,
2020).

The phenomenon of imperfect competition in the market is
caused by the monopoly power in the market, which is an
important influencing factor of the labor income share.
Because monopoly is inherently capital-biased, it favors capital
in the distribution of factor returns, making capital encroach on
labor benefits, which is more evident in firms with stronger
monopoly power (Feldman et al., 2021; Yang, 2022). Monopolies
reduce the labor income share mainly through monopoly pricing
and reducing the bargaining power of labor, and may increase the
labor income share if they can eliminate monopoly pricing and
improve the bargaining power of labor (Mertens, 2022).

Economic globalization has an overall negative effect on
labor income shares (Hung and Hammett, 2016; Young and
Tackett, 2018), and the extent of the effect is related to the
country’s position in the global value chain division system (Sun
et al, 2021; Qalati et al., 2022). As the participation rate in the
globalized division increases, the gap between capital, high-
skilled the
compensation of production factors within industries will

labor, and medium-low-skilled labor in
widen, thus reducing the labor income share (Carpa &
Martinez-Zarzoso, 2022). Moreover, the further downstream
the industry is in the global value chain division system, the
lower the labor income share is (Lu, 2019).

Technological progress is generally biased towards the lower
price of production factors (Samuelson, 1965; Young & Zuleta,
2016). A lower price of labor relative to capital induces capital-
saving technological innovation; a lower price of capital relative
to labor induces labor-saving technological innovation. Different
directions of technological progress lead to different directions of
changes in factor income shares (Jiao et al., 2021); some scholars
further found that technological progress can only explain part of
the direction of changes in labor income shares (Wang et al,
2021), and the other part is explained by technical efficiency
(Klump et al., 2008). Summing up the above research can draw
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the following two main points. Firstly, labor income share is not
constant. Secondly, the factors affecting the change in labor
income share include economic globalization, industrial
structure change, biased technological progress, and imperfect
competition in the product and labor markets, but different
researchers have obtained different directions of influence.

A large number of scholars have studied theories,
methods, and data related to labor income shares in-depth,
providing much for subsequent studies. However, there are
some limitations of the existing studies. Firstly, the effect of
elasticity of substitution on labor income share is significant,
but few studies have analyzed it. If this effect is ignored, it may
lead to disproportionate factor inputs and lower input-output
efficiency. Second, the factor-augmenting technical progress
growth rate of labor relative to capital may be an important
factor affecting labor share, but few scholars have studied it. If
this factor is ignored, it may not reveal the reason why the
labor income share decreases when the work intensity
increases, which is not conducive to protecting the rights
and interests of workers. Based on this, this paper intends
to use the generalized CES production function to study and
verify the mechanisms of elasticity of substitution and the
factor-augmenting technical progress growth rate of labor
relative to the capital on labor income share and to
empirically examine the reasons for the exploitation of
labor value.

Measurement of the elasticity of substitution, the factor-
augmenting technical progress growth rate of labor relative to
capital, and labor income share indicators.

3 Methodology
3.1 Calculation model

3.1.1 Elasticity of substitution ¢

In this paper, we refer to Ledn-Ledesma et al. (2010) and set
the production function in this paper as the CES production
function as follows.

a

Y (LK) =Cla(BuL) 7 + (1-a)(BLL)¥)# (1)

Where the allocation parameter a € (0,1) reflects the relative
importance of capital and labor in production. C is the efficiency
parameter and does not change with time. ¢ is the elasticity of
substitution between the capital factor K; and the labor factor L.
It represents the change in the factor input ratio due to the
change in the marginal factor output ratio.

0=~ )

(5
Bj; and Bg; in Eq. 1 reflect the enhanced directional
technological progress of labor and capital targeted,
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respectively, if the directional technological progress is
described as

By = Broe’, Bk = Bgoe’kt

3

yi and y, are the growth rates of By, and B;; t represents
time; By # Bgo denote the initial value of enhanced directional
technological progress. So the factor-augmenting technical
progress growth rate of labor relative to capital is

Yik =YL~ Yk 4

y,.x reflects the amount of labor force input relative to capital.
And the greater it is, the greater the input of the labor force
relative to capital.

Wage is equal to the marginal output of labor in a perfectly
competitive market, and capital income equals the marginal
output of capital. As shown in formulas (5) and 6.

w = MPy,
_ oY,
~ oL,

- (%)m ~@)(CB) 7

r= MPKt
oy,
oK,

Y, \. o1
= (f> 70 (CBy) 7

(6)

The ratio of MPg; to MPy; is

w  MPy,

r  MP,
aY,
oY,
oK,

L (K (B
" 1-a\L/) \ By

Eq. 8 can be obtained by calculating the logarithm of Eq. 7

(7)
1n($) - Bs 1n(§) F Bt fy e ®)

The elasticity of substitution can be calculated from Eq. 8, it is
0 = 1/By,;- And the allocation parameter is a = efo (1 + ).

3.2 Fixed capital stock
This paper draws on Luetzel’s (1977) perpetual inventory

method of measuring fixed capital stock. The following equation
can express this method:
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Ky =1+ (1-8)K,, )]

Where K; denotes the fixed capital stock at the end of period ¢, I;
denotes the amount of capital invested (i.e., new fixed capital) in
period ¢, and § is the economic depreciation rate of fixed capital.

Firstly, the estimation of new fixed capital in each period.
This paper uses social fixed asset investment. Referring to the
study of Vander et al. (2021), the intermediate value of 3%-5%
ratio of the remaining value of legal prescription is 4% as the
processing value of depreciation assets. Then, the new fixed
capital available for the year (10) describes:

I, = IN, + udK,_, (10)

And IN; denotes total fixed capital investment in period ¢
(2001 prices), 4 = 4%. Substituting Eq. 10 into Eq. 9, we obtain
the formula that can be directly used to calculate the fixed capital
stock.

K, = IN, + (1 +pud - 8)K,, (11)

This paper refers to Wang et al. (2020) using the fixed capital
investment price index (previous year = 1) from the China
Statistical Yearbook to deflate the fixed capital investment
price (current year price) to obtain the total fixed-asset
investment in constant prices with 2001 as the base period,
and then use Equation 11 to calculate the total fixed capital
stock in constant prices with 2001 as the base period.

Secondly, the choice of economic depreciation rate of fixed
capital. Considering that the economic depreciation rate is the
replacement rate of fixed capital rather than the accounting
statistical depreciation rate, this paper adopts the estimation
method and estimation results of Luetzel (1977) on the overall
economic depreciation rate of fixed capital, i.e., § = 9.6%.

Finally, the choice of initial fixed capital. This paper draws on
Young (2003), which is a common method used in most studies
to estimate the initial fixed capital stock, as shown in Eq. 12.

I

K, =
0 g+d

(12)

And g is the average annual growth rate of GDP or investment
growth rate in adjacent periods, g+ 6 =1

3.3 Labor income share

Labor income share is equal to the remuneration of workers
divided by GDP, ie., LS; = w:/Y;. The per capita wage is
w; = LS, - Y,/L;. The real interest rate of capitalis r, = (1 — LS;) -
Y /K.

3.3.1 Factor-augmenting technical progress
growth rate of labor relative to capital

According to Sun & Ji (2022), the total output is distributed
only between capital and labor, and the ratio of capital income
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share to labor income share is S;. In a perfectly competitive
market, the price of a factor is equal to its marginal output, from
which Eq. 13 is obtained.

_ 7K, _ MPy K, o« <BktK:>u

S, = = = g (13)
oL,  MPyL, 1-a\ByL

From Eqs 13, 14, 15 can be obtained.

[24 o1
(BuK,)" = S7—(Bul) % (14)
1 « o=
(BLtLt)p =a —(BKth) E (15)
N
Eqs 14, 15 are substituted into Eq. 1 to obtain
B Y: . 1
ﬁ_—fzxm<1+—>ﬁ (16)
c K; ¢
B Y s o
ot TE(1+8)T (17)
c L,

Because y, and y, are the growth rates of factor-augmenting
technical progress By, and Bgy,i.e., Eqs 18, 19.

(18)
19)

¥, = Brgsny/Bu - 1
Yk = BK(:+1)/BKt -1

So the factor-augmenting technical progress growth rate of labor
relative to capital is Eq. 20.

Ykr =YL~ Yk (20)

The greater y,, is, the greater the work intensity of
workers is.

3.4 Model construction

Industry monopolies in China are complex, and there is a
situation where multiple monopolies merge (Nie & Yue,
2017). This can lead to an inequitable income distribution,
with workers earning less than they pay for. There are many
situations such as profit erosion of income in state-owned
enterprises and capital erosion of income in private
enterprises (Stanford, 2018).

To verify the effect of market monopoly on labor income
share and labor compensation, this paper refers to the studies of
Wang & Song (2014) and Zhao & Zhong (2017) to construct a
time series model to analyze the specific impact of monopoly
degree, capital income price and other relevant factors on labor
income share and labor compensation, as shown in Eqs 21, 22.

LS, = B, + B,monopoly, + Br; + Zﬁkaf +e

w; = & + aymonopoly, + ar, + Z ocka]tc + v

1)
(22)

t in Eqs 21, 22 denote time. ¢; and v; are stochastic
perturbation terms. LS; represents the labor income share,

and its data are from Table 2; w; represents labor
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TABLE 1 Calculation results of related indicators in Eq. 8.

Bxir B Bo R F-value

2161 0.138*** 1.9280** 0.993 928.1

10.3389/fenvs.2022.1037615

P-value ADF (0) ADF (1) ADF (2)

0.00 -3.94 -5.56 =58

Source: Data is obtained from China Statistical Yearbook. The values reported are calculated using Eq. 8. *** indicates a significance level of 1%, ** indicates a significance level of 5%, and *

indicates a significance level of 10%

TABLE 2 Labor income share (LS;).

year Y, (million yuan) L; (million people) K, (million yuan) LS;

2001 110863.10 72095.50 375052.44 0.4823
2002 111564.98 73038.50 383900.69 0.4775
2003 114508.79 73508.00 402782.34 04616
2004 122484.65 74000.00 430834.89 04155
2005 127259.92 74455.50 471928.45 0.4140
2006 13228146 74812.50 527073.27 0.4061
2007 142571.34 75149.50 597017.31 0.3974
2008 153616.18 75442.50 678967.44 0.3950
2009 15329251 75696.00 798771.55 0.4663
2010 163894.32 75966.50 943148.39 04501
2011 177050.44 76150.50 1085253.86 0.4494
2012 181116.99 76225.00 1257741.53 0.4559
2013 184977.08 76277.50 1465434.07 0.4587
2014 186929.16 76325.00 1699796.63 0.4651
2015 186995.85 76334.50 1956052.09 0.4789
2016 189714.13 76282.50 2224050.29 0.4746
2017 19783141 76151.50 2467068.74 04751
2018 209303.38 77328.40 2207234.19 04652
2019 215324.33 77568.09 2336372.15 04671
2020 221345.28 77807.77 2465510.10 0.4690

Source: Data is obtained from China Statistical Yearbook. Values reported in the table are calculated

compensation, i.e., average wage, and take the natural logarithm
of it; f and « are the impact coefficients of each variable
respectively; monopoly, represents the degree of monopoly,
and X represents the control variable. The monopoly indicator
is chosen with reference to the studies of Guo, & Luo (2019) and
Liu & Lai (2021), i.e., the ratio of state-owned capital to aggregate
social capital; r; represents the price of capital, i.e., the market
interest rate.

The control variables X¥ specifically include capital
intensity (In (K/L)), human resources (HR) measured by
the ratio of the number of people with a junior college
degree or above to the number of people over 6 years old;
urbanization rate (Urb) measured by the ratio of the urban
population resident to the national population; foreign
investment specifically includes two: foreign direct
investment (FDI), measured using the ratio of FDI to GDP

for; and total foreign trade (Exp), measured using the ratio of
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China’s foreign exports to GDP. The data of the above
indicators are obtained from the “China Statistical

Yearbook” from 2001 to 2021.

4 Results
4.1 The result of elasticity of substitution ¢

The relevant data from China Statistical Yearbook from
2001-2020 are substituted into Eq. 8 to calculate the results as
shown in Table 1.

According to the calculation results of the relevant indicators
in Table 1, the elasticity of substitution of labor and capital can be
obtained as 0 = 1/B,, = 0.463. This result is similar to that of
Knoblach & Stockl (2020) and Knoblach et al. (2020), which
confirms the correctness of the calculation results.
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FIGURE 1
Projected changes in labor income shares, 2021-2050.

4.2 The result of labor income share

The labor income share is calculated based on the data of
labor compensation and GDP, and the calculation results are
shown in Table 2.

Based on the results of the calculation of the labor income
share in Table 2, the trend of the labor income share from 2021 to
2050 is projected, as shown in Figure 1. The trend in Figure 1
shows that the labor income share will show a decreasing trend in
the future. Data on labor income shares for 2022-2050 are
obtained with the help of a projection function.

4.3 The result of factor-augmenting
technical progress growth rate of labor
relative to capital

Based on the data of GDP, labor force, and capital in the Chinese
statistical yearbook, and the elasticity of substitution and allocation
parameter calculated in the previous section, combined with Eqs
18-20, the factor-augmenting technical progress growth rate of
labor relative to capital can be obtained (y, ), as shown in Table 3.

In summary, the elasticity of substitution o between capital and
labor is less than 1, and the two are complementary. The factor-
augmenting technical progress growth rate of labor relative to
capital y,; tends to increase from 2001 to 2020 and is higher
than the average K/L growth rate, but the labor income share tends
to decrease in general, and the more work is done, the lower the
income is, which is inconsistent with both theory and reality (Akaev
et al, 2021). It is believed that the contradiction may be caused by
market variations and economy factors (Kumari et al, 2021).
Similar views were expressed when Eggertsson et al. (2021),
Autor et al. (2020), and Antonelli and Scellato (2019) studied the
issue in other countries. Given this, it will be subsequently verified
that market monopoly erosion of labor income also exists in China.
Table 4 presents the descriptive statistics of all the variables engaged
in this study. The highest mean and standard deviation values
belong to the capital intensity and labor compensation. The lowest
values in the table belong to the price of capital i-e the market
interest rate.
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TABLE 3 The result of y,,

year Bkilc Brilc YL Yk YKL
2001 0.0880 2.5646

2002 0.0859 2.5695 0.0019 -0.0247 0.0266
2003 0.0819 2.6981 0.0500 ~0.0467 0.0967
2004 0.0763 3.1390 0.1634 ~0.0684 0.2318
2005 0.0722 3.2516 0.0359 ~0.0536 0.0894
2006 0.0664 3.4201 0.0518 ~0.0800 0.1318
2007 0.0624 3.7387 0.0932 ~0.0603 0.1535
2008 0.0589 40337 0.0789 -0.0558 0.1347
2009 0.0557 34771 -0.1380 ~0.0550 -0.0831
2010 0.0491 3.8189 0.0983 -0.1176 0.2159
2011 0.0461 41211 0.0791 -0.0622 0.1413
2012 0.0411 41598 0.0094 -0.1082 0.1176
2013 0.0362 42232 0.0152 -0.1195 0.1348
2014 0.0318 42144 -0.0021 -0.1198 01177
2015 0.0283 41105 -0.0247 -0.1109 0.0863
2016 0.0251 42057 0.0232 -0.1140 0.1372
2017 0.0236 43892 0.0436 -0.0592 0.1028
2018 0.0161 46820 0.0040 -0.1167 0.1207
2019 0.0118 47961 0.0003 -0.1212 0.1214
2020 0.0075 49102 -0.0035 -0.1257 0.1221

Source: Data is obtained from China Statistical Yearbook. Values reported in the table
are calculated

4.4 Regression results

The data of the above indicators are obtained from the
“China Statistical Yearbook” from 2001 to 2021
substituted into Eqs 21, 22, and the results are shown in Table 5.

Data is obtained from China Statistical Yearbook. All the
values are substituted into Eqs 21, 22 to get the regression results

and

for labor income share and wage rate as the dependent variables.
*** indicates a significance level of 1%, ** indicates a significance
level of 5%, and * indicates a significance level of 10%.

The results show that monopoly increases by 1, labor
income share decreases by 0.384, and wage level decreases
by 0.502. This means monopoly is negatively correlated with
both dependent variables, and the higher the degree of
monopoly is, the lower the labor income share and wage
level is. An increase in the interest rates or the logarithm of
capital intensity by 1 unit increases the labor income share by
0.224 and 0.111, respectively, and the wage level by 0.434 and
0.214, respectively. This means that the excess input of capital
in production leads to a lower marginal output of capital and
higher costs, lower demand for capital for production, higher
demand for labor, and higher labor income. It was also found
that an increase in human capital by 1 was associated with an
increase in labor income share and wage level by 0.059 and
0.27, respectively. This is consistent with the findings of most
of the existing studies, where higher educational attainment is
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TABLE 4 Descriptive statistics of variables

Variables Variable Name Mean
LS Labor Share Income 0.451
o) Labor Compensation 8.424
monopoly degree of monopoly 0.523
r Price of capital 0.083
In (K/L) capital intensity 2,577
HR human resources 0.382
Urb Urbanization Rate 0.612
EDI Foreign Direct Investment 0.213
Exp Total Foreign Trade 0.281

10.3389/fenvs.2022.1037615

St. Deviation Min Max
0.029 0.395 0.482
7.582 3.814 10.66
0.052 0.511 0.538
0.046 0.076 0.095
0.686 1.649 3.478
0.103 0.194 0.488
0.083 0.522 0.683
0.041 0.183 0.336
0.116 0.227 0.342

Source: Data is obtained from China Statistical Yearbook data and descriptive statistics of all variables are presented in the table

associated with greater human capital and higher labor
income. However, the effects of urbanization and FDI on
labor income shares and wage levels are considerably less
significant. Even the effects of urbanization on wage levels and
FDI on labor income shares are not significant. This is because
although income levels are higher in cities compared to rural
areas, farmers who move to cities do not necessarily raise their
incomes and may even lose their jobs due to a lack of skills.
The effect of FDI on labor income share is insignificant as it
aims to maximize the return on capital and also lowers the
average wage level. The change in foreign trade by 1 unit
reduces the labor income share and wage level by 0.125 and
0.356 respectively, suggesting that foreign trade increases the
volume of business for firms and the working time of the labor
force may increase further, but the value of the extra labor
created may be re-appropriated by capital using its monopoly
advantage.

4.5 Robustness test

Because the sample data from 2001-2003 are relatively old
and may be more different from the latest data, the regression
calculation is redone after removing them, and if they are
consistent with the results in Table 5, then it indicates that
the regression model is stable, and the obtained results are shown
in Table 6 below. This section aims to analyze the robustness of
the model. And the results reported further support the results in
Table 5; therefore, the relationships between the variables are
robust and analyzed in detail.

Table 6 present the results of the robustness test that fully
support the results of the main regression model results in
Table 5. *** indicates a significance level of 1%, ** indicates a
significance level of 5%, and * indicates a significance level
of 10%.
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4.6 Example of shanghai city

Furthermore, this paper uses Shanghai city data as an
example to highlight the fact that monopolies reduce labor
income. This is because Shanghai is one of China’s financial
centers and the financial sector is one of the most monopolized
industries in China. Therefore, Shanghai’s financial sector is
typical for studying the relationship between monopoly and
labor income. The financial sector in this paper consists of
three main industries: banking, insurance, and securities.

The indicators for the dependent, independent, and control
variables were selected as in the previous section. The data for
these indicators were obtained from the “Shanghai Statistical
Yearbook” for 2001-2021. These data were substituted into
equation 19 and 20 to obtain the results in Table 7.

Source: Data is obtained from the Shanghai Bureau of Statistics.

Website: https://tjj.sh.gov.cn/sjfb/index.html.

The values reported in the table are computed using regression
analysis. *** indicates a significance level of 1%, ** indicates a
significance level of 5%, and * indicates a significance level of 10%.

The results in Table 7 show that monopolies in the financial
sector in Shanghai significantly reduce labor income share and wages.
And in Table 5, an increase in monopoly by 1 reduces the labor
income share and wages by 0.384 and 0.502, respectively, but in
Table 7 they are reduced by a higher intensity of 0.241 and
0.643 respectively. The reason for the change in the impact of
monopoly on labor income shares and wages in Table 7
is that Table 5
average degree of monopoly on labor income across industries in

compared to Table 5 analyses the impact of the
China, while Table 7 analyses the impact of the degree of monopoly
on labor income in the financial sector in Shanghai, which has a
higher degree of monopoly in China. The comparison reveals that the
financial sector in Shanghai, which has a higher degree of monopoly,
reduces the level of labor income more significantly. This again
confirms the scientific validity of the theoretical analysis in this paper.
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TABLE 5 Regression results for dependent variable labor income.

Variables LS ®
C 1.108*%* 1.329%%
(0.081) (0.187)
Monopoly -0.384** —0.502%%*
(0.064) (0.147)
r 0.224*%% 0.4344%%
(0.252) (0.579)
Ln(K/L) 0.111%%* 0.214*%*
(0.026) (0.059)
HR 0.059** 0.270+%*
(0.019) (0.043)
Urb 0.008* 0.190
(0.21) (0.484)
FDI -0.258 -0.392%
(1.124) (2.585)
Exp -0.125%%* -0.356***
(0.071) (0.163)
R? 0.721 0.705
P-value 0.00 0.00

4.7 Discussion of findings

Monopolies have more influence in the labor market than
competing businesses, and they can easily alter the wage rate.
Consequently, they will pay lower wages. This study elucidates
the idea that monopolies affect the labor income share in the
economy. The findings highlight that monopolies are lowering
labor income which suggests although there is a lot of labor-
intensive activity done in monopolies, worker’s income does not
increase considerably (Autor et al,, 20205 Eggertsson et al., 2021;
Carpa & Martinez-Zarzoso, 2022). The benefits of economic
progress are not being appropriately distributed to the working
class. This has an adverse effect on how they manage to maintain
the essential standards of living (Lu, 2019). However, labor
income shares are rising in rich countries while the majority
of countries’ income shares do not follow any trend and instead
display a random pattern (Gawrycka & Szymczak, 2021; Van
Treeck, K., 2020). Additionally, higher capital utilization and
educational achievement are linked to higher labor income. This
implies that capital acquisition requires skilled workers that
enhance their bargaining power (Feldman et al., 2021; Zhang
et al., 2022). On the other hand, evidence supports that the
general labor class lacks bargaining power which causes
inefficiencies in the market. Specifically, inefficiencies in terms
of increased firm profits, capital, and income inequality in the
economy.

The emphasis is on whether the monopolies are driving
economies in the right direction or it requires structural
changes. Due to their high-profit margins and inefficient
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TABLE 6 Results of the robustness test.

Variables LS ®
c 1.129%%¢ 1.453**
(0.081) (0.336)
Monopoly —-0.212%* —0.532%*
(0.087) (0.203)
r 0.124%* 0.372**
(0.423) (0.984)
In (K/L) 0.115% 0194
(0.058) (0.135)
HR 0.067+* 0271+
(0.024) (0.043)
Urb 0.031 0.109*
(0.535) (1.234)
FDI -0.368 -0.302*
(2.022) (2.585)
Exp ~0.194* (0.099) ~0.409**
(0.163)
R 0711 0.698
P-value 0.000 0.000
use of capital, monopolies are characterized by

inefficiencies. This further indicates that resources are not
used to their full potential (Antonelli & Scellato 2019). Labors
are incapable to bargain their wage rates. This gives rise to
incompetence and inequalities.

In this context, the literature suggests technological
innovation is a possible way to break the power of monopoly,
raise the labor income share and reduce income inequality
(Crossa et al., 2022; Wang et al,, 2021). Another possible way
to raise labor income is by limiting the restrictions to entry in
such markets by promoting competition (Mertens, 2022).

In terms of its basic understanding of the Chinese market
following cases are important to understand. First, the Chinese
government introduced an anti-trust law in 2007. This law
prevents monopolies from abusing their dominant position
and disrupting the market, leading to excessive pricing in the
market, which in turn raises production costs for downstream
producers and reduces the income of their labor force.

In addition, the Chinese government also uses its administrative
power to restrict the monopoly of state-owned enterprises. For
example, China’s telecommunications market is controlled by three
companies. Although the three companies still form an oligopoly
and have a dominant market position, the telecommunications
industry has very high fixed-cost inputs, resulting in high
barriers to entry and an inability to create a competitive market
pattern. As a result, the Chinese government regulates these three
telecommunication companies very strictly, guiding them to set
reasonable market prices. As the telecommunications industry is a
fundamental sector of economic activity and social life, government-
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TABLE 7 The impact of monopolies in the financial sector on labor
income in Shanghai.

Variables LS ®

C 1.023*+* 1.162%**
(0.057) (0.155)

Monopoly —-0.241** —0.643%%*
(0.092) (0.217)

r 0.171%+* 0.3314%*
(0.304) (0.303)

In (K/L) 0.132%%* 0.281%%*
(0.031) (0.041)

HR 0.069** 0.332%%¢
(0.027) (0.061)

Urb 0.012 0213
(0.15) (0.302)

FDI -0.191 ~0.318*
(1.226) (1.903)

Exp —0.108*** (0.088) —0.421%%

(0.242)
R? 0.604 0.572
P-value 0.000 0.000

guided pricing effectively reduces the production costs of other
enterprises and indirectly increases the income of the labor force of
these enterprises.

At the same time, China has also taken the initiative to open its
market and introduce foreign companies to compete with domestic
companies, creating an open environment of free competition,
which has also helped to reduce the emergence of monopolies.
The entry of similar foreign enterprises into China has created
competitive pressure on domestic enterprises as well as providing
motivation. This requires domestic enterprises to constantly
innovate technologically and develop scientific management
systems while offering competitive wages to laborers who might
otherwise go to work for well-paying foreign companies.

Second, China’s financial market is characterized by a clear
monopoly, with the four major state-owned banks - Industrial
and Commercial Bank of China, Agricultural Bank of China,
Bank of China, and China Construction Bank - having a clear
dominant market position in the Chinese financial market, and
although several joint-stock banks have been established in
China, an oligopolistic market structure still exists.

Third, with the advancement of digital technology and the
innovation of Internet technology, Alibaba Group has introduced
financial services that not only replace most of the bank’s business
but are also more convenient, efficient, and cheaper than banks. This
has pushed state-owned and joint-stock banks to reduce costs and
improve the quality of their services. This has reduced monopolies
and raised labor income levels, with wages for labor in industries
related to the digital economy increasing significantly.
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And fourth, the Chinese company Huawei built up a patriotic
image. The mobile phones it produced quickly captured a large
share of the Chinese mobile phone market. Given this, the
company builds up a good social image through patriotism
and socially responsible actions. This not only helps the
company to develop its market but also helps to raise the
income of low-income groups.

5 Conclusion and policy implications
5.1 Conclusion

Despite China creates economic growth miracle, the labor
income share has not only failed to increase in tandem but has
tended to decrease. There are many reasons for this result, and
this paper argues that monopoly is one of the important
reasons that cannot be ignored. Therefore, this paper
constructs an econometric model with labor income share
and wage level as the dependent variables, monopoly as the
independent variable, and interest rate, capital intensity,
human capital, urbanization, FDI, and foreign trade as the
control variables. The regression results of the model found
that although the control variables selected in this paper
affected labor income share and wage level to varying
degrees, the effect of monopoly was the most significant
and negligible. To test this view, the paper further uses the
financial sector in Shanghai as an example because not only is
Shanghai the financial center of China, but this industry is one
of the most monopolistic industries, so it is chosen as the
sample, and the results obtained better highlight the
correlation between monopoly and labor income. The test
results show that monopoly significantly reduces the share of
labor income and the average wage level in the financial
industry in Shanghai.

China’s income distribution system is based on the
contribution of factors in production, and this system
becomes an institutional factor in monopolies reducing the
labor income share and wage levels, while capital deepening is a
market factor. Monopoly is often tied to capital. Monopoly
manifests itself in the ability of firms to control the market, i.e.
the firm’s product has a high market share and sets high barriers
to market entry. Moreover, because of capital deepening in
China, capital receives most of the monopoly profits and also
has the power to distribute them. This is because the
enterprise’s capital is in the hands of the employer, whereas
the labor force is individual and has difficulty forming a
synergy. Although the labor force in a monopoly should
share in the monopoly profits, the limited bargaining power
of the individual labor force with the capitalist results in capital
not only receiving a share of the monopoly profits belonging to
capital but also depriving the labor force of a share of the
monopoly profits.
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In addition, the monopolistic firm’s monopoly position in the
market also reduces the income of the non-monopolistic firm’s
labor force. The monopoly has the power to set prices in the
market, which allows it to drive down the purchase or sale prices
of upstream and downstream enterprises in the industrial chain,
resulting in limited profits for these firms. Again, it is still the
capital that controls the distribution of profits, so the labor force
in these firms receives lower wages. It follows that monopoly is
one of the main reasons for the decline in the labor income share
and the lower level of wages.

5.2 Policy implications

When viewed from a market perspective, monopolies not
only reduce the productivity of monopolistic enterprises but also
reduce the efficiency of the operation of the market, resulting in a
waste of resources. This promotes income inequality with the
reduction in the income share of labor. As Figure 1 shows, there is
a downward trend in the labor income share. It is necessary to
achieve income equality so that the labor class can easily manage
a good standard of living. For that following practical measures
are suggested.

First, technological advancement is a potential means of
increasing labor income share and lowering income disparity.
Second, a trained and skilled workforce can negotiate the wage
rate with choices to serve in various markets. Following a need
assessment of present and future needs, the government and
policymakers can assist in providing training and development
of a workforce with the appropriate skills. Third, the
government should formulate macro-regulatory policies or
legal provisions to restrict monopolies. Fourth, more taxes
can be imposed, facilitating the indirect income transfer to
the lower-income groups. And last, the high-income group
transfers wealth to the low-income group through donations.
Social welfare groups must encourage monopolies to donate to
society, especially low-income groups. The main goal of
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