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Abstract

Based on the current situation of China’s labor market, this paper studies
whether China crosses the “Lewis Turning Point” in 2009-2017. Research
shows that China has not yet entered the “Lewis Turning Point”. This paper
uses the marginal productivity of labor as the criterion for judging the prob-
lem and calculates the capital stock through the perpetual inventory method
to further estimate the production function and the marginal productivity of
labor. Although China has not entered the “Lewis Turning Point”, due to the
heterogeneity between cities, some cities may have entered the “Lewis Turn-
ing Point” in advance. This paper further analyzes the provinces of China and
uses DEA and SFA methods to analyze the efficiency of capital stocks and la-
bor input in various provinces. The results show that some cities are ineffi-
cient due to excessive labor input. China can transfer labor through a rea-
sonable labor policy, thereby avoiding labor shortages in some cities and ul-
timately improving the efficiency of resource allocation in each province.
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1. Introduction

The labor problem is inseparable from the national economy and politics, and
the efficient solution of the labor issue has a positive effect on people’s livelihood
and social development. From the perspective of China’s national conditions,
China has 960 square meters of land area and abundant natural resources, with a
population of 1.3 billion, accounting for one-fifth of the world’s population. The

large number of labors provides the advantage of low production costs for the
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development of Chinese enterprises, while the development of enterprises drives
the rapid development of China’s economy. However, the trend of social devel-
opment is also inevitable in China, and China is gradually facing the problem of
shifting the labor force from surplus to shortage. The phenomenon of “labor
shortage” has gradually spread from the developed areas along the Pearl River
Delta and the Yangtze River Delta to inland areas. Due to the imbalance of labor
supply in the market, the wages of the labor force have increased substantially,
and some enterprises have “escaped” under the situation of greatly increased
operating costs. For example, many processing enterprises have moved from the
southeast coastal areas of China to Southeast Asia. Based on these phenomena,
scholars have asked: Has China’s “Lewis Turning Point” arrived? If China’s
“Lewis Turning Point” has arrived, China’s demographic dividend will quickly
disappear, and the Chinese economy will also enter a stage of economic down-
turn and economic restructuring due to labor shortages. Reference [1] believes
that there is still a system inflection point of labor migration in China before the
arrival of China’s “Lewis Turning Point”. Before the proportion of the primary
industry fell to 5%, China was in the process of shifting labor from rural to ur-
ban areas. As labor costs continue to increase, some scholars believe that China’s
“Lewis Turning Point” has arrived [2] [3]; scholars have different views on this
issue. Reference [4] thought that China’s national conditions are more compli-
cated, and the current labor surplus and “Lewis turning point” exist at the same
time. Some scholars believe that China has not yet entered the “Lewis Turning
Point” stage. The labor wage gap exists between industries and regions. Urbani-
zation and industrialization are the main reasons for the “labor shortage”. Chi-
na’s “Lewis Turning Point” has not yet arrived [5], Reference [6] pointed out
that population fluctuations are the cause of the “labor shortage”. Reference [7]
further predicted the “Lewis Turning Point” and believed that China will reach
the “Lewis Turning Point” between 2020 and 2025. Scholars do not have a uni-
fied view on whether China has reached the “Lewis Turning Point” issue. This
article further analyzes this issue. Based on scholars’ research, the contribution
points of this paper have the following three points: 1) Support for research
during the period 2009-2017. This paper combines the Chinese labor market
with Lewis turning point theory and analyzes the state of China’s labor market
from 2009 to 2017. Scholars’ research on the labor market turning point is
mostly before 2010, and the research conclusions lack data support after 2010.
Although some scholars have made predictions about Lewis turning point, they
have not further tracked the progress of the prediction. The research in this pa-
per provides support for scholars’ research. 2) Micro analysis of the city. Due to
the Chinese hukou system, there is a period of labor migration from rural to ur-
ban areas before the labor shortage in China. Therefore, this paper not only stu-
dies the entire Chinese labor market, but also studies the efficiency of each city’s
labor market. 3) A variety of methods to compare to ensure the objectivity of the

results. In this paper, DEA and SFA are used to compare and rank the labor effi-
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ciency of 31 cities. However, there are still some limitations in this paper: 1) Due
to the different methods of calculating the capital stock, the calculated capital
stock values are different. 2) There is no specific data index for the judgment
method of “Lewis Turning Point”, and there is scholar’s subjectivity in judging.
3) Although it can be judged that China’s current labor market is at a stage, it
cannot specifically predict the arrival time of the “Lewis Turning Point”. The
structure of this paper is as follows: The first part, introduction; the second part,
the realistic observation of “Lewis turning point”; the third part, data descrip-
tion; the fourth part, model construction; the fifth part, the empirical results; the

sixth part, conclusion and policy analysis.

2. Realistic Observation of “Lewis Turning Point”

2.1. Dual Economic Development Theory

The economist Lewis proposed a dual economic development model [8], in
which the binary refers to the departments produced by traditional production
methods (represented by the traditional agricultural sector) and the sectors
produced by modern production methods (represented by the industrial sector
and cities). The development model can be divided into two phases: the first
phase of labor surplus. In the second stage, there is a shortage of labor. The
modern industrial sector absorbs the surplus labor of all traditional sectors, and
there is still a large demand in the market. As shown in Figure 1, in the first
stage, the labor supply is unlimited, and the wage level of the workers is un-
changed. In the second stage, the supply in the market is less than demand, and
the wage at this stage depends on the marginal productivity of the labor. The
turning point in the first phase to the second phase is the “Lewis Turning Point”.
In 1972, Lewis proposed two points of turning point [9]. After the dual economy
enters the labor shortage stage, as the labor productivity of agriculture continues
to increase, the rural surplus labor force is further released, and the development
of the modern industrial sector exceeds the population growth, resulting in the
wages of the sector will eventually rise. When the traditional agricultural sector
is equal to the marginal product of the modern industrial sector, the traditional
agricultural sector is roughly equivalent to the wages of the modern industrial
sector, which means that the urban-rural integration of the labor market has
taken shape. The entire economy is fully commoditized, and economic devel-
opment will end the surplus state of the dual economy, and it will begin to
transform into the one-element economic state of the neoclassical school. At this
time, the “Lewis second turning point” begins. China’s household registration
system determines the process of rural population transfer to the city before the
labor force turns into a shortage. The city further absorbs the rural labor force.
This stage is the period between the intersection of AD2 and AS and the inter-
section of AD3 and AS in Figure 1. Further, the transformation of China’s labor
force into a shortage phase is actually the “Lewis second turning point”. The

next article in this article analyzes the “Lewis second turning point”.
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2.2. Realistic Observation in China

Since the reform and opening up, China’s industrial structure has been gradually
optimized and upgraded, and the changes in the number of employed people in
various industries reflect the state of China’s labor force. This paper selects the
data from 2009 to 2017 for analysis. As shown in Figure 2, the employment of
the primary industry shows a decreasing trend, and the secondary industry ap-
pears to increase first and then decrease. In 2017, the number of employed
people in the second and primary industries was close to the same, and the
number of employed people in the tertiary industry was about 1.5 times that of
the secondary industry. The number of employed persons in the tertiary indus-
try continued to increase from 2009 to 2017. This indicates that China’s indus-
trial structure has been further optimized and upgraded, and the labor force has
gradually shifted from the primary industry to the secondary and tertiary indus-
tries. From the analysis of the total number of employed persons, the total num-
ber of employed persons in 2009 was 758.28 million. In 2017, the total number
of employed persons was 18.12 million higher than that in 2009, and the total
number of employed persons reached 77.64 million. The labor force in the mar-
ket is increasing, and the market absorbs the surplus labor to be employed. This

also indicates that the market demand for labor is increasing. Increased market
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The first stage The second stage

Figure 1. Supply and demand.
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Figure 2. Number of employed people (by industry).
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demand is not the only way to increase labor, and changes in population are also
sources of increased labor. In 2017, the total population of the country was
higher than the 56 million in 2009. The change in population was derived from
two aspects: 1) The population mortality rate was reduced. Due to the rapid de-
velopment of medical conditions, the population growth caused by the increase
in life expectancy in China. 2) Birth rate leads to an increase in population. The
birth rate in 2017 increased by 0.48%o to 12.43%o0 compared with 2009, further
indicating that China’s future labor reserve is increasing. If our birth rate is low-
er than the aging rate, then we will also face the dilemma of labor reduction.
Therefore, we further analyze the demographic structure. In 2017, the number of
people over 65 years old was 45.24 million more than in 2009. In 2017, the pop-
ulation aged 15 - 64 was 23.45 million more than in 2009 (data from the Nation-
al Bureau of Statistics of China). Although the labor force is increasing, the
number of potential labor force increases is lower than the increase in popula-
tion aging. Without a positive policy, we may face a shortage of labor in the fu-
ture. In summary, the increase in the labor force indicates that China’s demo-
graphic dividend has not completely disappeared, but with the development of
the economy, the market’s demand for labor has gradually increased. If the rate
of labor increase is lower than the market’s increase in labor demand, China still
Will enter the stage of labor shortage.

The supply and demand relationship in the labor market determines the wag-
es of labor. If China enters the “Lewis turning point”, the labor shortage will lead
to a sharp rise in labor wages. We analyze the changes in labor wages to deter-
mine the state of China’s labor market. The average wage of urban workers is
shown in Figure 3. In 2009, the average wage of urban workers was 32,244
yuan. In 2017, the average wage was nearly doubled in 2009, and the average
wage of the labor force increased year by year. The changes in China’s labor
wages are consistent with the characteristics of the labor shortage phase, but this
does not mean that China’s “Lewis Turning Point” has arrived. The average

wage increase of the labor force may be related to economic operations. The
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Figure 3. Average wages of urban workers (yuan).
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economic development will increase the price of animals, and the average wage
of employed people will also rise.

In order to further study the rise in the average wage of China’s labor force, it
is mainly due to supply and demand or economic development. We analyze the
changes in the GDP index and the consumer price index. If the economy devel-
ops rapidly at this stage, we will not be able to conclude that labor wages are
caused by supply and demand. As shown in Figure 4, there is a significant in-
crease in the GDP index and the consumer price index at this stage. In the case
of a stable economy, the average wage of the labor force increases with economic
development. Excluding the exogenous factors of economic development, is
there still a correlation between per capita wages and the imbalance between la-
bor supply and demand? In order to study this problem, we continue to analyze
the changes in the number of employed people. If the increase in wages is ac-
companied by a decrease in the number of laborers, it can be said that the rise in
wages is caused by labor shortages. Otherwise, this view will not hold. As shown in

Figure 5, the number of employed people has risen slightly. It is worth noting that
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Figure 4. Consumer price index and gross domestic product index.

100000
80000
60000
40000
20000

0

2009 2010 2011 2012 2013 2014 2015 2016 2017

——Employment staff(ten thousand)
Urban employment(ten thousand)
——Rural employment(ten thousand)

Note: The data comes from the National Bureau of Statistics.

Figure 5. Number of employed persons.
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when distinguishing between urban and rural areas, we find that the number of
employed people in urban areas is gradually rising, and rural employment is on
the opposite trend. In summary, we preliminarily speculated that China has not
yet entered the “Lewis second turning point”. At present, China is in the stage of
rural labor migration to urban labor. In the following part, we will further verify

this conclusion.

3. Data Description

The data in this paper is based on the 2009-2017 panel data published by the Na-
tional Bureau of Statistics. The main variables include the fixed asset investment
price index (based on 1990), the total fixed asset investment of the whole society,
the fixed growth rate, the depreciation rate, the number of employed persons in
the secondary industry, the total industrial production value, and the capital
stock. Among them, the capital stock variable needs to be calculated by other va-
riables. Since the value of the depreciation rate is missing, we need to use other
methods to get the data. The currently used solutions are as follows: 1) Select a
fixed depreciation rate [10] [11]. 2) Using the PIM method, the depreciation rate
is first classified and then weighted to obtain the total depreciation rate [12] [13].
3) Based on the national economic identity [14]. In this paper, the fixed depreci-
ation rate method is used to select the same depreciation rate of 6% as [11]. The

main variables are described in Table 1.

4. Model Construction

In this section, we describe the method of judging the Lewis inflection point and

further define the efficiency.

4.1. The Method of Judging “Lewis Turning Point”

In the above, we conduct a preliminary analysis of the current situation in Chi-
na. The following content, we choose a more standardized theoretical framework
to judge. When labor is turned into a shortage, workers’ wages depend on the

marginal productivity of labor. Some scholars have pointed out that if the marginal

Table 1. Main variable description.

. . Number of
variable Min Max SD Mean .
observations
Total investment in fixed assets of
the whole society 224,598.77 641,238.39 154,459.94 436,720.11 9
(100 million yuan)
Fixed asset growth rate (%) 0.5073 0.6872 0.0526 0.5954 9
Fixed asset investment price
. 245.8 285.7 12.05 269.5 9
index (1990 = 100)
Secondary industry employment
21080.2 23241 731 22427 9
(10 thousand)
Industrial production value
160,318.142 332,405.492 53,453.252 252,693.147 9

(100 million yuan)
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productivity of labor in the industrial sector rises significantly from the base pe-
riod, then it can be judged that this economy has surpassed the Lewis turning
point during this period [8]. This article uses the same method to measure. Since
the calculation of labor marginal productivity, the production function needs to
be calculated. We assume that the production function conforms to the Cobb
Douglas production function form, and the production function form is as in

Equation (1):
Y, = AK{ L. (1)

In Equation (1), Y is the total output, K is the capital stock, L is the labor
a>0, f20,and A4>0. Since the capital stock in the Cobb Douglas produc-
tion function cannot be directly obtained, further estimation is needed. The cur-
rent perpetual inventory method is the most commonly used method for esti-
mating capital stock. This paper uses this method to estimate. The basic formula

is as follows:
K():Io/(do"‘go)- (2)
K, =(1-d,)K,_, +(T,/P). 3)

In Equations (2) and (3), /is the fixed capital investment amount of the whole
society, P is the fixed asset price index, d is the depreciation rate, and g is the

fixed asset growth rate.

4.2. Definition of Efficiency

“Efficiency” generally adopts the Pareto optimal concept in economics, and
there is no situation that increases one’s interests without harming other
people’s interests. [15] pointed out that economic efficiency is divided into three
kinds of efficiencies in microeconomic theory, namely, allocation efficiency,

technical efficiency, and dynamic efficiency. Economic efficiency is defined as:
OE =od/oc . 4)

Economic efficiency refers to the ratio of the ideal minimum cost to the actual
cost of the output level. When OE =1, it is called comprehensive effective, and
when OF <1, it is called comprehensive invalid. In this paper, the economic ef-
ficiency values are obtained for each province. When the efficiency value is low-
er than 1, it indicates that the province still has inefficiency and needs further
improvement. The lower the efficiency value, the higher the inefficiency of the

province.

5. Empirical Results

5.1. Labor Marginal Productivity Calculation

Through the perpetual inventory method, we calculate the value of the capital
stock, as shown in the second column of Table 2. Further, we estimate the pro-
duction function. In order to facilitate the processing of the data, we take a loga-

rithmic regression analysis of the Equation (1). Based on the estimated capital
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Table 2. Capital stock and labor marginal productivity in the industrial sector.

Year Capital stock (100 million yuan) ~ Labor marginal productivity in the industrial sector
(1) (2) (3)
2009 143,301 1.401
2010 148,889 1.405
2011 158,671 1.443
2012 171,913 1.505
2013 188,789 1.633
2014 208,815 1.783
2015 230,078 1.964
2016 252,525 2.153
2017 277,931 2.382

stock and labor regression coefficient, we write Equation (1) as ¥, =1.79K*° '
The marginal productivity of labor is calculated according to the production
function, as shown in the third column of Table 2. During the period from 2009
to 2017, the marginal productivity of industrial labor showed an upward trend,
but it did not rise significantly. We believe that China will reach the “Lewis
second turning point” during 2009-2017. At present, there is no shortage of la-
bor in China, and the main reason for the rise in wages for workers is economic
development. However, we do not deny that there is a heterogeneous view be-
tween cities. Some cities in China may have entered the “Lewis second turning
point” in advance, which means that some cities have labor shortages, while in
other cities, there are still surplus people to be employed. This phenomenon has
caused the inefficiency of China’s labor force. The state can promote the transfer
of labor between cities through reasonable policy guidance and further improve
labor efficiency. In the next section, we analyzed the labor efficiency of China’s

provinces in 2016.

5.2. Labor Efficiency in Different Provinces

This part of the study studied the labor efficiency of each province in 2016, in-
cluding 31 research objects (22 provinces, 5 autonomous regions, 4 municipali-
ties). The calculation method of the capital stock of fixed assets is calculated by
[13]. In the frontier analysis method of measurement efficiency, it is divided into
parameter and non-parameter methods according to the production function
form. Stochastic frontier analysis (SFA) is a commonly used method in parameter
method. Non-parametric method is represented by data envelopment analysis
(DEA). In this paper, the stock of assets and the number of employed persons is
used as input variables, and the gross national product of each province is the
output variable. The efficiency values and rankings of each province are calcu-
lated by DEA and SFA, as shown in Table 3. Column (2) is a provincial effi-
ciency value calculated using the DEA method, and columns (3)-(4) are ranking
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Table 3. Efficiency value and ranking.

City Efficiency ~ Rank Rank (SFA) City Efficiency =~ Rank Rank

) value (DEA) @ ) value (DEA) (SFA)
() (3) @) (3) 4)
Beijing 1.000 1 1 Henan 0.369 27 29
Tianjin 0.942 3 5 Hubei 0.488 15 16
Hebei 0.386 25 26 Hunan 0.614 8 8
Shanxi 0.391 24 21 Guangdong  0.612 9 9
Inner Mongolia 0.585 11 27 Guangxi 0.306 31 30
Liaoning 0.460 19 19 Hainan 0.417 22 15
Jilin 0.468 18 24 Chongging 0.622 7 4
Heilongjiang 0.453 20 18 Sichuan 0.590 10 13
Shanghai 0.981 2 2 Guizhou 0.553 13 14
Jiangsu 0.773 4 6 Yunnan 0.320 30 31
Zhejiang 0.681 6 3 Xizang 0.432 21 17
Anhui 0.760 5 7 Shaanxi 0.470 17 12
Fujian 0.490 14 11 Gansu 0.341 29 28
Jiangxi 0.563 12 10 Qinghai 0.377 26 23
Shandong 0.486 16 20 Ningxia 0.408 23 25

the efficiency values of the different methods. From the ranking point of view,
the rankings of the two methods are similar, and the following analysis is based
on the DEA efficiency value.

Table 3 shows that the provinces with lower rankings are mostly cities in the
northwest, and the top cities are the eastern coastal cities. The economic devel-
opment of the eastern coastal cities is rapid, so the resource allocation efficiency
is generally higher than that of the northwestern cities. It is worth noting that
the efficiency values of the top three are all higher than 0.9, but the fourth
Jiangsu province is only 0.773, and the capital and labor input efficiency is ob-
viously broken. Although Jiangsu ranks high, there is still a high inefficiency.
Further analysis, we found that some cities in the central region ranked lower
than the northwest region, which is inconsistent with its economic development
level. For example, in 2016, the total GDP of Henan Province ranked fifth in the
country, but its efficiency ranking was only 27. Since Henan is China’s most po-
pulous province, we further infer that the labor force is causing its inefficiency,

and the large investment in labor has caused inefficiency.

6. Conclusions and Policy Recommendations

Through an analysis of the marginal productivity of China’s labor, we initially
determined that China’s “Lewis second turning point” has not yet arrived.
However, we do not object to the fact that some Chinese cities have entered the

“Lewis Turning Point” ahead of schedule. This is mainly due to the uneven dis-
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tribution of labor between cities. To this end, we have studied the efficiency of
capital stock and labor input in cities. Studies have shown that the efficiency
values in the Northwest are generally lower than those in the eastern coastal
areas. This is mainly because the eastern coastal areas have absorbed more over-
seas and mainland investment due to their geographical advantages. The eco-
nomic development of the eastern coastal areas is rapidly higher than that of the
western regions. Although China has implemented partial support for the west-
ern plan, from the perspective of efficiency in 2016, the support for the west still
needs to increase. On the other hand, some provinces with large populations are
inefficient due to excessive labor input, while some cities have labor shortages.
In response to this problem, we suggest that the state introduces policies to the
populous provinces to support the flow of labor to the western and eastern
coastal areas where the labor force is lacking. The rational allocation of labor al-
so increases the efficiency of labor outflows and inflows, thereby increasing the

average labor efficiency of the entire country.
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