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+e article analyzed the income differences between flexibly and nonflexibly employed persons based on the 2018 China Mobile
Population Dynamics Monitoring Data, using OLS methods, propensity score matching (PSM), and Oaxaca-Blinder decom-
position. +e results show that the income of flexibly employed persons is 11.9%–23.6% higher than that of nonflexibly employed
persons, with differences in individual endowment characteristics explaining 53.9% of the income difference and differences in
coefficients of nonmarket factors explaining 45.7% of the income difference. +e degree of income difference between the two
groups in different industries varies; except for the primary industry, the secondary and tertiary industries all show higher income
for flexibly employed persons than for nonflexibly employed persons. +e difference in income between the two groups was as
high as 25% or more in the sectors of “rental and business services,” “education,” and “culture, sports, and entertainment.” +e
high ratio of employers and self-employed workers in flexible employment and the fact that the average number of hours worked
per week is 12.6 hours higher for flexible workers than for nonflexible workers are important factors contributing to the difference
in earnings between these two groups. Clarifying the extent of the current income disparity between flexible and nonflexible
employment groups and its sources, and formulating and adjusting relevant policies and measures in a timely manner are
conducive to creating a fair and equitable labour market environment and promoting the healthy development of flexible
employment under the new circumstances.

1. Introduction

In July 2020, the General Office of the State Council issued
the Opinions of the General Office of the State Council on
Supporting Flexible Employment through Multiple Chan-
nels, which pointed out that “flexible and diversified em-
ployment methods such as self-employment, part-time
employment, and new employment forms are important
ways for workers to increase their income and play an
important role in widening new employment channels and
fostering new momentum for development.” It is requested
that “flexible employment is supported as an important
measure to stabilize employment and preserve employment

for the population,” and that multiple measures be taken to
promote flexible employment [1]. According to a study by
the China Academy of Labour and Social Sciences, about 200
million people are currently engaged in flexible employment
in China, and the new economy has given rise to many new
forms of employment that have absorbed a large number of
employed people. Taking employment in sharing economy
platform enterprises as an example, the number of partic-
ipants in the sharing economy will be about 830 million in
2020, including about 84 million service providers, an in-
crease of about 7.7% year-on-year; the number of employees
in platform enterprises will be about 6.31million, an increase
of about 1.3% year-on-year [2]. Compared to the traditional
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mainstream employment under the modern factory system,
flexible employment is a general term for various forms of
employment that differ in terms of working hours, income
remuneration, workplace, insurance benefits, and labour
relations (Yin, 2012) [3]. Flexible employment has flourished
in the labour market because it has lower entry barriers and
flexible entry and exit mechanisms compared to nonflexible
employment, and can adapt to a wider range of economic
structures and rapidly changing economic situations,
allowing enterprises to save costs and employees to have
freer working arrangements or higher incomes (Liu, 2009)
[4]. +e sudden outbreak of COVID-19 combined with
China’s downward pressure on economic operation has a
considerable impact on the labour market, the new flexible
employment relying on the Internet platform has played an
important role in promoting and stabilizing employment,
the structure of flexible employment has gradually changed
from the mainly low-end manufacturing and service in-
dustries to the high-end in the past, and the employment
situation of employees has also improved to some extent.
From the perspective of the development of flexible em-
ployment in China, flexible employment emerged and de-
veloped in the context of the transformation of the system
that started in the 1970s and 1980s, which led to the
manifestation of hidden unemployment, the change in
employment structure caused by the upgrading of industrial
structure, the waxing and waning of jobs due to techno-
logical progress, and the huge pressure on employment
caused by the transfer of rural labour. Since the emergence of
flexible employment, a large proportion of employees has
faced problems such as low income levels, long working
hours, high labour intensity, and low levels of protection of
rights and interests due to its low barriers to entry, irregular
development, and weak coverage of relevant legal regula-
tions (Mu et al. 2016 [5]; Hu and Shao, 2020 [6]), making the
differences in wages and income between flexible and
nonflexible employees, protection of rights and interests,
and other issues as a matter of great concern to all sectors. In
the current context of deeper segmentation of the labour
market and the persistence of market discrimination (Zhang
et al., 2018 [7]; Zhang, 2019 [8]), the issue of income dif-
ferentials deserves continued in-depth study.

2. Literature Review

On the issue of income differentials between flexibly and
inflexibly employed people, on the one hand, scholars have
given explanations from a theoretical perspective. Human
capital theory suggests that the fundamental cause of income
differences lies in differences in the productivity of their
labour (Schultz and +eodore, 1960 [9]; Wang, Cai et al.,
2008 [10]), and that flexibly employed people can earn high
incomes by improving their human capital. Market dis-
crimination theory suggests that some workers are treated
unfairly in terms of employment, job selection, promotion,
remuneration, and training due to noneconomic personal
characteristics, such as employers often having a negative
perception of those who have worked in flexible employ-
ment, leading to differences in earnings between flexible and

nonflexible workers (Blinder, 1973 [11]; Mao, 2005 [12]; Li
and Zhao, 2012 [13]; Hou, 2019 [14]). On the other hand,
scholars have also conducted relevant empirical analyses.
Focusing on formal and informal employment, scholars at
home and abroad have conducted empirical studies from
different perspectives and using different methods. From
relevant studies abroad, Chen and Hamori (2013) [15] es-
timated the difference in hourly earnings between formal
and informal employment in urban China and found that
formal and informal employment characteristics have a
greater impact on the hourly earnings gap than discrimi-
nation in the labour market. Using HILDA data analysis,
Green and Leeves (2013) [16] found that flexibly employed
workers will face more unemployment and increased job
insecurity; however, these negative outcomes are gradually
mitigated by the extension of their job tenure. de Lange et al.
(2014) [17] investigated the impact of flexible employment
when entering the Dutch labour market from 1986 to 2008
on the early careers of Dutch students, finding that being in
flexible employment when they entered the Dutch labour
market would increase the probability of repeated flexible
employment and unemployment in the early stages of their
careers, along with relatively little career status development
and income growth. Fátima and Maria (2017) [18]explored
the differences in pay for Portuguese workers in contractual
arrangements, with empirical results showing that workers
in formal employment receive more vacation bonuses,
health insurance, or food subsidies, for example, compared
to workers in informal employment, pointing out that the
exploitation of informal workers in the labour market is
evident. From the research of domestic scholars, relevant
studies focus on two aspects: one is about the degree of
difference between formal and informal employment in
terms of wage income, and the basic result is that formal
employment has higher wage income than informal em-
ployment. By using CHNS data from 1997 to 2006 and the
2014 China Labour Force Dynamics Survey (CLDS) data,
respectively, Qu (2011) [19] and Zhang et al. (2018) [7] both
argued that the average salary of formal employment is
higher than that of informal employment, and the wage gap
between the two shows a gradual decrease. +e second is
about the causes of wage income differences between formal
and informal employment, which mainly involve individual
endowment factors such as workers’ human capital and
social capital, as well as nonmarket factors such as gender
discrimination. Chang andWang (2010) [20] found through
their survey that the income gap between formal and in-
formal employment mainly stems from the advantages of
formal employment in terms of human capital allocation.
Wei and Yu (2012) [21] used 2009 CHNS data to conduct
empirical study; the results show that the wage differential
between formal and informal employment is mainly caused
by the wage differential at the middle and low end, and the
causes of the wage differential at the low end are mainly
nonmarket factors such as discrimination, and the high end
is mainly due to differences in individual endowments such
as education and experience. Based on CGSS data, Ding
(2017) [22] found that gender discrimination is more pro-
nounced in informal employment and becomes more
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serious as the wage quantile increases. Wang (2017) [23]
conducted an empirical study on the wage difference be-
tween formal and informal employment in urban China
from 1989 to 2011, and the results showed that the wage gap
between the two types of employment groups is asymmetric
and the difference in characteristics explained by individual
endowments is increasing, while the difference in coeffi-
cients explained by nonmarket factors has been declining,
reflecting that China’s labour market has generally become
more fair and better, and the wage determination mecha-
nism has become more market-oriented.

As can be seen from the above, most of the existing
studies are on the differences between the wages of people in
formal and informal employment, while the “flexible em-
ployment” discussed in this study is not the same as “in-
formal employment.” According to a study conducted by a
group from the Institute of Labour Science of the Ministry of
Labour and Social Security, flexible employment includes
the following six types: (1) subsistence social labour orga-
nizations, including informal labour organizations and la-
bour and employment service enterprises; (2) other informal
sector employment, including urban self-employed workers
and small and medium-sized private enterprises; (3) flexible
employment in the formal sector, including noncore em-
ployees, part-time workers, seasonal workers, short-term
contract workers, temporary workers, apprentices, trainees,
external workers, etc.; (4) labour dispatch workers; (5) casual
labour; and (6) freelance workers, mainly referring to flexible
employment in the cultural field, social intermediary ser-
vices, and high-tech fields [24]. At present, empirical studies
on the income difference between flexible and nonflexible
employment are relatively rare; at this stage, flexible em-
ployment has changed somewhat compared to the previous
one in terms of scale, structure, income benefits of the
employees, etc. +e survey data used in some studies are old
and cannot fully reflect the current level of income difference
between flexible and nonflexible employment. +e Fifth
Plenary Session of the 19th Central Committee clearly stated
that one of the main objectives of China’s economic and
social development during the 14th Five-Year Plan period is
to achieve fuller and higher quality employment, and to
significantly improve the income distribution structure.
Faced with the changes in the employment structure due to
the expansion of flexible employment and the emergence of
new flexible employment methods, what are the new
changes in the income levels of flexible and nonflexible
workers? What are the main areas of income disparity

between the two? How have the causes of income disparities
changed? All these questions need to be answered clearly. It
is necessary to remeasure the income difference between
flexible and nonflexible workers at this stage, to explore the
reasons and mechanisms behind the difference, and to
provide a basis for policy formulation to bridge the income
difference between different modes of employment. To this
end, based on the current employment situation and general
conditions, this study intends to focus on the impact of
different modes of employment on the income of workers by
analyzing the 2018 data on the monitoring of mobility
dynamics, revealing the new situation of the difference in
income levels between flexibly and nonflexibly employed
workers, and providing a detailed analysis of the income
differences between the two modes of employment and their
causes.

3. Research Methods

In this study, OLS regression analysis and Propensity Score
Matching (PSM) were used to estimate the difference in
earnings between flexible and nonflexible workers. In the
OLS approach, the explanatory variable is the logarithm of
the monthly income of the mobile population, “flexible
versus nonflexible employment” is a binary dummy ex-
planatory variable, and its coefficient estimates reflect the
income difference between flexible and nonflexible workers,
with some control variables. To obtain optimal linear un-
biased estimates, it is necessary to satisfy the requirement
that a person’s employment in flexible or nonflexible em-
ployment is completely randomly determined, but if your
employment is self-selected, then the OLS approach will
produce selectivity bias.

In order to avoid the problem of selection bias and to
obtain accurate results, this study will attempt to estimate
the difference between the income of flexibly and inflexibly
employed persons using the PSM method. +e relationship
between the two methods can be explained as follows: let Y
represent the income of themobile population;D be a binary
dummy variable, where D� 1 represents “flexible employ-
ment” and D� 0 represents “nonflexible employment”; then
Y1 represents the income of the flexibly employed and Y0
represents the income of the nonflexibly employed; and let X
represent a set of control variables. +e result estimated by
the OLS method is actually E (Y1/X, D� 1) – E (Y0/X, D� 0),
and this equation can be expanded as

E
Y1

X
, D � 1􏼒 􏼓 − E

Y0

X
, D � 0􏼒 􏼓 � E

Y1
X

, D � 1􏼒 􏼓 − E
Y0

X
, D � 1􏼒 􏼓􏼔 􏼕 + E

Y

X
, D � 1􏼒 􏼓 − E

Y0

X
, D � 0􏼒 􏼓􏼔 􏼕

(ATT)(Selectivity Bias)

. (1)

+e subitem ATT is the difference between the actual
earnings of those in “flexible employment” and what they
would have earned if they were in “nonflexible

employment.” It reflects the difference between the actual
earnings of those in flexible and nonflexible employment,
and is the unbiased estimate that this paper seeks to obtain.
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+e “selectivity bias” is the difference between what a
“flexibly employed” person would have earned if he or she
had been in nonflexible employment and what those who
were actually in “non-flexible employment” would have
earned, i.e., the difference between E(Y0/X, D� 1) and E(Y0/
X, D� 0).

Equation (1) illustrates that the income differentials
estimated by OLS methods include both ATTand selectivity
bias, and that selection bias biases the results of OLS re-
gressions. In practice, only the income E(Y1/X, D� 1) of
people in flexible employment can be observed, and the
income E(Y0/X, D� 1) of those people had they been in
nonflexible employment at the same time cannot be ob-
served to obtain an accurate value of ATT. +erefore, this
study uses the PSM to estimate this counterfactual.

+e steps in using the propensity score matching method
are as follows: (1) select the control variable X, including
relevant variables affecting Y0, Y1, and D where possible; (2)
estimate the propensity score, generally using the logit re-
gression to estimate the probability of each practitioner
choosing flexible or nonflexible employment; (3) conduct
propensity score matching if the propensity score is esti-
mated more accurately, so that X is distributed more evenly
in the matched treatment and control groups after matching;
and (4) calculate the ATT based on the matched sample
(Bryson and Purdon, 2002 [25]; Caliendo and Sabine, 2005
[26]).

To further illustrate whether the income difference be-
tween flexible and nonflexible employees comes from the
difference in the value of variables represented by X (i.e.,
difference in human capital) or from the coefficient differ-
ence (i.e., market discrimination, etc.), based on the human
capital theory and market discrimination theory mentioned
above, this study assumes that the income of China’s floating
population is not only affected by its human capital level but
also limited by labour market discrimination, and tries to
analyze the mechanism of the income difference between the
two forms of employment by the income difference de-
composition method.

+e income differential decomposition method that has
been used in most studies is the Oaxaca-Blinder income
differential decomposition method proposed by Oaxaca and
Blinder almost at the same time in 1973. +is method an-
alyzes the mechanism of income differences between the two
groups by decomposing the source of income differences
into “characteristic differences” and “coefficient differences.”
Among them, “characteristic difference” represents the in-
come difference caused by personal characteristics, and
“coefficient difference” represents the income gap that
cannot be explained by personal characteristics and is
generally explained by nonmarket factors. +e Oaxaca-
Blinder income differential decomposition method can be
specified as follows.

ln Wf − ln Wi � Xf − Xi􏽨 􏽩βi + Xf βf − βi􏽨 􏽩. (2)

In Equation (2), flexible employment and inflexible
employment are denoted by the subscripts f and i, respec-
tively. ln Wf represents the logarithm of the monthly

income of flexibly employed people, while ln Wi represents
the logarithm of the monthly income of inflexibly employed
people. +e mean nonindividual characteristic vectors of the
sample in the two employment groups are Xf and Xi, re-
spectively, and the corresponding regression coefficient
vectors are βf and βi, with [Xf − Xi]βi representing the
“characteristic differences” and Xf[βf − βi] representing the
“coefficient differences” due to nonmarket factors (Guo
et al., 2011) [27].

4. Data Presentation and Descriptive Statistics

+e primary data source for this study is the National Health
Commission’s 2018 Mobile Population Dynamics Moni-
toring Survey data. +e survey covers the mobile population
in 31 provinces (including autonomous regions and mu-
nicipalities) and the Xinjiang Production and Construction
Corps, who are aged 15 years or older, with a nonlocal
household registration and have lived in the inflow area for
more than one month, with a total sample size of 152,000.
+e dataset satisfies the large sample size requirement of the
PSM method and provides a relatively rich set of variables,
including age, gender, education level, and working area for
each sample. +erefore, the PSM method is used to match
the characteristics variables of the sample and estimate the
difference in income between the mobile population en-
gaged in flexible and nonflexible employment under dif-
ferent demographic characteristics.

In this study, the age of the study population is limited to
16–60 years, so as to ensure that the income of nonflexibly
employed workers comes from work rather than retirement
wages. Samples without income statistics are excluded as
well. +e final valid sample size of this study is approxi-
mately 125,000. Based on the type of employment status of
workers in the data, this study defines flexible and non-
flexible employed persons, with flexible employed persons
including employees with no regular employer (odd jobs,
casual work, etc.), employers, self-employed workers, and
others. Nonflexible workers mainly include employees with
a regular employer. +e sample distribution is shown in
Table 1.

As can be seen from the last two columns of Table 1,
there is little difference between flexible and nonflexible
workers in terms of gender, marital status, number of years
of current mobility, and proportion of educational attain-
ment, but there is a greater difference in the proportions of
age, region of work, and industry of work.

In terms of gender, the proportion of men and women in
flexible and nonflexible employment is equal, with a slightly
higher proportion of men than women. In terms of age, the
proportions of flexible and nonflexible workers are similarly
distributed, with the majority of the working population
between the ages of 31 and 50, and fewer in the labour force
aged 30 and below or older than 50. +e proportion of
flexibly and nonflexibly employed workers aged 31–50 is
close. +e proportion of flexible and nonflexible employees
aged 30 and below and over 50 is different.+e proportion of
workers aged 30 and below in flexible employment is sig-
nificantly lower than the proportion of those engaged in
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nonflexible employment, while the proportion of flexibly
employed workers aged over 50 is higher than that of
nonflexibly employed workers in that age group. In terms of
regional distribution of where workers work, the number of
workers in flexible and nonflexible employment groups is
equal in the eastern and western regions, with a slightly
lower proportion in the central region and a significantly
lower proportion in the northeast region. Meanwhile, the
proportion of flexibly employed workers in the eastern
region is significantly lower than that of nonflexibly
employed workers, the proportion of flexibly employed
workers in the central and western regions is slightly higher
than that of nonflexibly employed workers, and the pro-
portion of the two employment groups in the northeastern
region is the same. In terms of marital status, the ratio of
single and nonsingle workers is both close to 2 : 8 in two
employment groups, and the vast majority of workers are
nonsingle. From the perspective of the length of mobility,
the proportion of those who have been in flexible em-
ployment or nonflexible employment for 10 years or less is
close to 80%, accounting for the majority of the sample. In
terms of educational attainment, the proportion of flexibly
and nonflexibly employed workers with education at the
tertiary level and above is only about 20%, reflecting the low
level of human capital of the floating population in this
survey. In terms of the distribution of industries to which
workers belong, the tertiary industry has the most flexible
workers compared to the primary and secondary industries,
accounting for more than 85% of the total.+e proportion of
flexibly employed workers is higher than that of nonflexibly
employed workers in the tertiary sector and lower in the
secondary sector, while the overall proportion of mobile
population employed in the primary sector is lower, at less
than 5%.

+is study provides statistics on the number and pro-
portion of flexible and nonflexible workers in the valid

sample, as well as their average monthly income levels (see
Table 2). Table 2 shows that flexible workers accounted for
44.6% of the overall population, slightly lower than the
proportion of nonflexible workers (55.4%). +e average
monthly income of nonflexible workers was RMB 4,651.5,
which was lower than the overall salary of flexible workers
(RMB 5,361.9). In addition, the average monthly income of
employers and self-employed workers is higher than that of
nonflexible workers, with employers having the highest
average monthly income of RMB 9,122.4.

At the same time, this study provides statistics on the
differences in the distribution of the average monthly in-
come of flexible and nonflexible workers in different
quartiles (see Figure 1). It can be seen from Figure 1 that
when income levels are below the 0.3 quantile, the income of
flexible employed persons is lower than that of nonflexible
employed persons. +e income of the two employment
groups is basically equal between the 0.3 and 0.5 quantiles,
and when income levels are above the 0.5 quantile, the
income of flexibly employed persons is higher than that of
nonflexibly employed persons, and this difference in income
levels after the 0.7 quantile widens rapidly as the quantile
rises. +is indicates that flexible employment is polarized,
and the lower end of the scale coexists with the upper end.
Meanwhile, it also reflects the emergence of new employ-
ment patterns derived from the new business model, with
the overall shift towards the upper end of the scale and the
new flexible employment taking on new life.

5. Estimates of Income Differences between
Flexible and Nonflexible Workers

5.1. Estimation Results of the OLS. Looking first at the dif-
ference in income between flexible and nonflexible workers
as estimated using the OLS method, the regression equation
is as follows:

Table 1: Sample distribution.

Variable Factor Percentage of flexibly
employed persons

Percentage of nonflexibly employed
persons

Gender Male 59.3 53.9
Female 40.7 46.1

Age
30 years and below 22.3 42.9

31–50 years 67.4 51.3
Over 50 years 10.3 5.8

Region of work

East 37.5 55.8
Central 23.0 15.8
West 33.7 23.1

Northeast 5.9 5.3

Marital status Single 20.7 18.5
Nonsingle 79.3 81.5

Years of current mobility 10 years or less 77.7 77.8
More than 10 years 22.3 22.2

Educational attainment
Below lower secondary 13.5 14.2

Lower secondary and post-secondary 65.9 65.2
College and above 20.7 20.6

Industry of work
Primary industry 3.4 1.0
Secondary industry 11.5 38.3
Tertiary sector 85.2 60.6
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ln(income) � β0 + β1x1 + β2x2 + μ, (3)

where ln (income) represents the logarithm of the monthly
income of the mobile population, where income includes
wages, bonuses, cash benefits, subsidies, income in kind, and
is net of five insurances and taxes, and foreign currency
wages are converted to RMB; x1, x2 and other symbols in
equation (3) are described in Table 3.

As can be seen in Table 4, the average monthly income of
flexibly employed persons among the mobile population was
13.1% higher than that of nonflexibly employed persons in
2018, controlling for factors such as gender and age, and was
significant at the 1% level of significance.

5.2. Estimation Results of the Propensity Score Matching
Method

5.2.1. Probability of a Worker Being in Flexible Employment
(Propensity Score). First, a binary logit model was used to
estimate the probability of each worker being in flexible
employment, with the following regression equation.

F � β0 + β1X + μ, (4)

where F is a binary dummy variable (F� 1 for flexible
employment and F� 0 for inflexible employment); X rep-
resents a set of independent variables, X contains variables
that can affect both the mode of employment of the worker
and his earnings and they are determined before the worker
determines the mode of employment and are not affected by
the mode of employment. Here X includes the same control
variables as in the OLS model.

+e results of the logit model data show that: the
probability of engaging in flexible employment is higher for
men than for women; the probability of engaging in flexible
employment is significantly lower for mobile people under
the age of 30 than for those aged over 50; the probability of
engaging in flexible employment is higher in the central and
western regions, while the probability of engaging in flexible
employment is the lowest for mobile people in the eastern
region; the probability of engaging in flexible employment is
significantly lower for single mobile people than for non-
single mobile people. Mobile people with less than 10 years
of current mobility are less likely to be in flexible employ-
ment than those who have been mobile for more than
10 years.+e proportion of those with tertiary education and
above engaging in flexible employment is significantly lower
than those with other education levels; taking the tertiary
industry as the benchmark, the probability of flexible em-
ployment is higher in the primary industry and the lowest in
the secondary industry.

5.2.2. Equilibrium Tests and Overlaid Hypotheses. (1) Bal-
ance Test.+e conditional independence assumption Y0⊥D/
P(A) must be satisfied when estimating ATT using the
propensity score matching method, and it is valid subject to
the equilibrium condition D⊥X/P(X). Often, it is difficult to
test the conditional independence assumption in practical
applications, and what can be performed is a test of
equilibrium.

+e equilibrium condition is that the decision to be
flexibly or nonflexibly employed is made randomly by in-
dividuals with the same propensity score. It is also necessary
to test whether flexibly employed and nonflexibly employed
individuals with the same propensity score have the same
individual characteristics X, i.e., the means of the individual
variables represented by X in the matched experimental
group are closer to the corresponding means in the control
group. +e following are the results of the tests using the
different tests (see Tables 5 and 6).

From Table 5, we can obtain that each variable shows
significant differences in means before matching, but no
significant differences after matching; t-tests and p values
show that the control variables are well balanced after
matching and the p value for each variable becomes very
large after matching, so we cannot reject the null hypothesis
that the variables are equally distributed, i.e., there are no
significant differences in the personal characteristics of
flexibly employed and nonflexibly employed people after
matching (Test of Method 1 results). Furthermore, the mean

Table 2: Distribution of the sample of flexibly and nonflexibly employed persons.

Employment status Number of persons Percentage Average monthly income ($)
Nonflexible employment With regular employer 69052 55.4 4651.5

Flexible employment

No fixed employer 8238 6.6 3832.7
Employer 9128 7.3 9122.4

Self-employed 37117 29.8 4814.9
Other 1045 0.8 3997.0
Overall 55528 44.6 5361.9

0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.90.1
quantile 

7

7.5

8

8.5

9

9.5

ln
 (w

ag
e)

flexible employment
non-flexible employment

Figure 1: Distribution of logarithmic monthly income quartiles of
flexible and nonflexible workers.
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deviation of each variable decreases by more than 90% after
matching (test result of Method 2). A 3% or 5% reduction in
the standard deviation after matching compared to the
standard deviation before matching is sufficient; the greater
the reduction, the better the quality of the match.

As shown in Table 6, the pre-matching Pseudo R2 values
are large and the p values are small, but after matching the
Pseudo R2 values become smaller and thep values become
large and close to 1. So for the overall variables, the pre-
matching distributions are different and the post-matching
distributions are not significantly different.

All tests showed that the series of control variables were
well matched and the sample data passed the balance test.

(2) Overlapping Assumptions. +is assumption implies
that for any possible value of X, there is 0< P(D� 1/X)< 1,
making it possible to match the two subsamples, the ex-
perimental and control groups, to overlap and for both to
have the same part of the range of propensity score values.
+e one-to-one matching method is the simplest matching
method in PSM and is used to estimate the matching effect.
According to Table 7, which gives the matching of the
samples, it can be seen that all the samples in the data were
matched and the final sample size was 124,580.

5.3. Estimating ATT. +ere are several common matching
methods for ATT estimation, such as k-nearest neighbour
matching, caliper matching, caliper and radius matching,
kernel matching, local linear regression matching, and
martingale matching, each of which has its own advantages
and disadvantages, and there is no clear conclusion as to
which matching method and parameter value to use, which
should be chosen for the specific problem. +erefore, this
study used several sets of matching methods and parameter

values to estimate income differences and compare the es-
timated estimated results, and the estimated ATTs using
different matching methods and parameter values are shown
in Table 8.

As we can see in Table 8, when different matching
methods and different matching parameters are used, the
matching results show that the income of flexibly employed
persons in the sample is 11.9%–23.6% higher than that of
nonflexibly employed persons, indicating that the difference
in income between the two groups calculated with the
propensity score matching method has some deviation from
that calculated with the OLS method (13.1%), proving that
there is a selection bias in whether the mobile population is
engaged in flexible employment or not, but in general the
difference between the results estimated by these two
methods is small and the sample self-selection problem is
not serious.

6. Analysis of the Sources of Income
Differences between Flexible and
Nonflexible Workers

6.1. Oaxaca-Blinder Income Variance Decomposition. In this
study, the Oaxaca-Blinder income difference decomposition
method was used to decompose the mean value of income
difference between flexible and nonflexible employed per-
sons. +e decomposition variables were five individual
characteristic variables such as gender, age, marital status,
education level, and years of current mobility, and the results
of the decomposition are shown in Table 9. +e results show
that the mean difference in log monthly income between the
two forms of employment is 0.0254, and that the income of
flexibly employed persons is higher than that of nonflexibly
employed persons, which is consistent with the previous
estimation results; the value of 0.0137 of the difference is
explained by the individual characteristics of the practi-
tioners, which is the difference in characteristics, accounting
for 53.9%. Apart from this, the part that cannot be explained
by individual characteristics is the coefficient difference,
which is mainly caused by nonmarket factors, such as labour
market segmentation, gender discrimination, and household
registration barriers. +e coefficient difference accounts for
45.7% of the income difference between these two em-
ployment groups, which is slightly lower than the charac-
teristic difference. It can be seen that individual

Table 3: Definition and description of formula symbols.

Formula
symbols Definition

ln(income) +e logarithm of the monthly income of the mobile population
x1 A binary dummy variable (x1 � 1 refers to flexible employment; x1 � 0 refers to nonflexible employment)

x2
Control variables (gender, age, marital status, education level, number of years of this mobility, area of work, and

industry)
β0 +e coefficient of the constant term

β1
+e percentage change in monthly earnings caused by being in flexible employment compared to being in nonflexible

employment
β2 +e corresponding coefficient vector
μ +e error term

Table 4: Differences in income between flexible and nonflexible
workers – OLS regression results.

Variables Coefficients Statistics Values

Flexible employment 0.131∗∗∗ R-squared 0.198
Adj R-squared 0.198

Other control variables Omitted p value 0.000
Sample size 124580

Note. ∗∗∗indicates significant at the 1% level of significance. Control var-
iables specifically include gender, age, marital status, education level,
number of years in the current job, area of work, and industry.
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Table 5: Test results for equilibrium conditions, Methods 1 and Method 2.

Variables Sample
Variable mean

% bias % Reduce |
bias|

t-test
Experimental

group
Control
group t p> |

t|
Age

Gender
Before

matching 0.593 0.539 10.900 19.120 0.000

After matching 0.593 0.593 0.000 100.000 −0.010 0.995

30 years and under
Before

matching 0.223 0.429 −45.200 −78.530 0.000

After matching 0.223 0.223 0.000 100.000 −0.010 0.994

31–50 years
Before

matching 0.674 0.513 33.200 57.960 0.000

After matching 0.674 0.674 0.000 99.900 −0.030 0.974

50+ years
Before

matching 0.104 0.058 16.900 30.140 0.000

After matching 0.104 0.103 0.000 99.800 0.060 0.953
Area of work

East
Before

matching 0.375 0.558 −37.300 −65.290 0.000

After matching 0.375 0.375 0.000 100.000 −0.020 0.985

Central
Before

matching 0.230 0.158 18.300 32.390 0.000

After matching 0.230 0.230 0.000 100.000 −0.010 0.994

West
Before

matching 0.337 0.231 23.600 41.590 0.000

After matching 0.337 0.337 0.000 99.900 0.020 0.985

North east
Before

matching 0.059 0.053 2.300 3.960 0.000

After matching 0.059 0.059 0.000 99.700 0.010 0.990
Marital status

Single
Before

matching 0.094 0.276 −48.300 −82.940 0.000

After matching 0.094 0.094 0.000 100.000 0.010 0.992

Nonsingle
Before

matching 0.906 0.724 48.300 82.940 0.000

After matching 0.906 0.906 0.000 100.000 −0.010 0.992
Years of current flow

10 years and below
Before

matching 0.713 0.829 −27.800 −49.320 0.000

After matching 0.713 0.713 0.000 100.000 0.010 0.995

Over 10 years
Before

matching 0.287 0.171 27.800 49.320 0.000

After matching 0.287 0.287 0.000 100.000 −0.010 0.995
Education level

Below lower secondary
Before

matching 0.188 0.099 25.800 45.990 0.000

After matching 0.188 0.188 0.000 100.000 0.010 0.994

Lower secondary and post-
secondary

Before
matching 0.721 0.601 25.600 44.720 0.000

After matching 0.721 0.721 0.000 100.000 −0.010 0.989

Tertiary and above
Before

matching 0.090 0.300 −55.000 −94.190 0.000

After matching 0.090 0.090 0.000 100.000 0.010 0.992
Industry

Primary industry
Before

matching 0.033 0.010 15.800 28.610 0.000

After matching 0.033 0.032 1.000 93.900 1.310 0.189

Secondary industry
Before

matching 0.115 0.383 −65.400 −112.300 0.000

After matching 0.115 0.115 0.000 100.000 0.030 0.977
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characteristics and nonmarket factors together contribute to
the income differences between the two employment groups,
while the sources of income differences are mainly explained
by the individual characteristics of the practitioners. Table 10
presents the results of the Oaxaca-Blinder earnings differ-
ential decomposition for each variable. As for the break-
down, in terms of differences in characteristics, the most
significant factor explaining the earnings differential be-
tween the two employment groups is educational attain-
ment, and it explains this differential negatively, meaning
that as educational attainment increases, the returns to
education are lower for those in flexible employment than
for those in nonflexible employment. In terms of coefficient
differences, age is an important factor contributing to the
higher earnings of flexibly employed workers compared to
nonflexibly employed workers, but again, this difference is
explained negatively, with older workers having a corre-
spondingly longer number of years of accumulated em-
ployment and the resulting years of accumulated seniority
being beneficial to nonflexibly employed workers in terms of
increased earnings, but having a negative effect on flexibly
employed workers, reflecting to some extent that the older
worker’s employment advantage in the flexible employment
market is declining, to the detriment of his or her ability to
earn higher incomes.

6.2. Income Differences between Flexible and Nonflexible
Workers inDifferent Sectors. +e Propensity Score Matching
Method (PSM) used in this study aims to measure the
difference in earnings between flexible and nonflexible
workers by controlling for demographic factors such as
gender, age, and educational attainment. In order to further
present the sources of income differences between flexible
and nonflexible workers, this study separates the “industry of

work” from the matching variable in the previous section
and measures the degree of income differences between
flexible and nonflexible workers in different industries
separately.

Following the same approach as in the previous section,
this study estimated the income differences between flexible
and nonflexible workers in different industries using the
OLS method, and the matching method, respectively. +e
estimated results in Table 11 show that the income of flexible
workers in the primary sector is lower than that of non-
flexible workers; among the four industries measured in the
secondary sector, the income of flexible workers is signifi-
cantly higher than that of nonflexible workers in the
remaining three industries, except for the construction in-
dustry, with the largest difference in the “electricity, coal,
water, and heat production and supply management in-
dustry.” In the 14 industries measured in the tertiary sector,
the income of flexible workers was higher than that of
nonflexible workers, with the “finance,” “leasing and busi-
ness services,” “scientific research and technical services,”
“education,” and “culture, sport and recreation” having the
highest differences. And, given that a higher proportion of
flexible employment is also in the tertiary sector, the income
differential between the flexible and nonflexible employment
groups is mainly within the tertiary sector, and Table 12
shows the income distribution of the two groups in the
tertiary sector where the income differential is more sig-
nificant. Taking as examples the three industries of “leasing
and business services,” “scientific research and technical
services,” and “education,” on the one hand, along with the
widespread use of the mobile Internet, big data, cloud
computing, and other information technologies in recent
years, people’s income has become more and more diver-
sified. At the same time, more and more traditional en-
terprises are facing the need for digital transformation, so
there is a huge demand for outsourcing services for SMEs to
provide Internet marketing and operation technologies. On
the other hand, technological advances have put forward
higher requirements for the diversification of talent quality,
prompting the emergence of many private education in-
stitutions and online master teachers, and the gradual en-
richment and diversification of teaching methods under new
technological support, such as live streaming and short video
teaching. Compared with traditional forms of school edu-
cation, this kind of practice with low entry barriers and
strong autonomy is also favoured by more and more
workers. Higher profit margins in these industries have
attracted more people to work in this way, thus increasing
the overall income of flexible-employed workers in the
industry.

Table 5: Continued.

Variables Sample
Variable mean

% bias % Reduce |
bias|

t-test
Experimental

group
Control
group t p> |

t|

Tertiary industry
Before

matching 0.852 0.606 57.500 99.220 0.000

After matching 0.852 0.853 −0.300 99.400 −0.690 0.493

Table 6: Test results for equilibrium conditions – Method 3.

Sample Pseudo R2 LR chi2 chi2

Before matching 0.197 33654.440 0.000
After matching 0.000 2.090 0.999

Table 7: Matching of samples.

Common support area Total
Nonflexible employment group 69,052 69,052
Flexible employment group 55,528 55,528
Total 124,580 124,580
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6.3. Other Factors Influencing the Difference in Income be-
tween Flexible and Nonflexible Workers. In addition to the
factors affecting the difference in income levels between the
two groups analyzed earlier, the employment status and the
intensity of the work of the workers were also important
sources of income differences. First, in terms of the

composition of the employment status of flexible and
nonflexible workers (see Table 2), employers and self-
employed workers in flexible employment accounted for
37.1% of the total sample, while they accounted for 83.3% of
the flexible workers, and the average income of both em-
ployers and self-employed workers was higher than the

Table 8: Differences in earnings between flexible and nonflexible workers under different matching methods and parameters.

Matching method
Sample

Parameter ATT t-
valueControl

group
Experimental

group

Nearest neighbour matching method

69052 55526 k� 1 0.1322 30.83
69052 55526 k� 2 0.1311 30.47
69052 55526 k� 4 0.1299 30.16
69052 55526 k� 7 0.1294 29.99
69052 55526 k� 12 0.1296 29.99

Caliper matching method: Nearest-neighbour matching of
different caliper widths

68713 55373 &� 0.001, K� 1 0.2364 3.08
68713 55373 &� 0.01, K� 1 0.2364 3.08
68713 55373 &� 0.1, K� 1 0.2364 3.08
68713 55373 &� 0.001, K� 2 0.1450 2.71
68713 55373 &� 0.01, K� 2 0.1450 2.71
68713 55373 &� 0.1, K� 2 0.1450 2.71
68713 55373 &� 0.001, K� 7 0.1361 4.85
68713 55373 &� 0.01, K� 7 0.1288 4.72
69052 55373 &� 0.1, K� 7 0.1361 4.85
69052 55373 &� 0.001, K� 12 0.1192 5.56
68713 55373 &� 0.01, K� 12 0.1204 5.58
68713 55373 &� 0.1, K� 12 0.1204 5.58

Radius (caliper) matching method

69052 55488 &� 0.001 0.1289 30.32
69052 55527 &� 0.005 0.1341 31.67
69052 55528 &� 0.01 0.1296 30.74
69052 55528 &� 0.1 0.1229 30.10

Kernel matching method

69052 55528 k (epan). bw (0.06) 0.1301 31.17
69052 55528 k (epan). bw (0.03) 0.1311 31.11
69052 55528 k (epan). bw (0.01) 0.1270 30.11

69052 55528 k (normal). bw
(0.06) 0.1210 29.64

69052 55528 k (normal). bw
(0.03) 0.1269 30.57

69052 55528 k (normal). bw
(0.01) 0.1286 30.48

Local linear regression matching method

69052 55528 k (epan). bw (0.06) 0.1334 1.77
69052 55528 k (epan). bw (0.03) 0.1334 1.77
69052 55528 k (epan). bw (0.01) 0.1327 1.76

69052 55528 k (normal). bw
(0.06) 0.1301 30.69

69052 55528 k (normal). bw
(0.03) 0.1315 31.15

69052 55528 k (normal). bw
(0.01) 0.1307 30.99

Martens matching

69052 55528 m� k� 1 0.1834 3.69
69052 55528 m� k� 2 0.1503 3.62
69052 55528 m� k� 5 0.1906 7.29
69052 55528 m� k� 7 0.1345 6.90

Table 9: Results of the Oaxaca-Blinder income variance decomposition results.

Total variance Characteristic variance Coefficient variance
ln (income) variance ln (income) variance Percentage ln (income) variance Percentage
0.0254 0.0137 53.9 0.0116 45.7
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average income of those with a regular employer in non-
flexible employment. +is makes the income level of flexible
workers significantly higher than that of nonflexible
workers. At the same time, according to the measurements
of the Society for Labour Economics in 2019, the income of
platform-type flexibly employed workers is about 30%
higher than the average income of urban workers on the job,
and the large increase in platform-type flexibly employed
workers is also an important factor in the rising income level
of the flexibly employed group. Second, the statistics on
weekly working hours of the two groups in Table 13 show
that the weekly working hours of flexible workers are ap-
proximately 12.6 hours higher than those of nonflexibly
employed workers, which is close to 24% of the weekly

working hours of nonflexibly employed workers. +e overall
higher average income of flexibly employed workers than
nonflexibly employed workers is related to the fact that they
put in longer working hours, and they use higher work
intensity in exchange for higher income. +e standard de-
viation of the average number of hours worked per week for
flexibly employed workers is 21.8 hours, compared to
15.5 hours for nonflexibly employed workers. +e standard
deviation shows that the internal variation in work intensity
is greater for flexibly employed workers than for nonflexibly
employed workers and their work intensity is relatively more
uneven. Meanwhile, in terms of hourly earnings, the hourly
earnings of the flexibly employed are generally lower than
those of the nonflexibly employed; especially, the closer we

Table 10: Results of the Oaxaca-Blinder income variance decomposition for each variable.

Interpretable component (characteristics) Noninterpretable component (coefficient)
Gender 0.0185 −0.0052
Age 0.0192 −0.3525
Years of current mobility 0.0108 −0.0253
Marital status 0.0195 0.0049
Educational attainment −0.0543 −0.0048
Constant term 0.0000 0.3946
Total 0.0137 0.0116

Table 11: Difference in earnings between flexible and nonflexible workers by sector.

Industry OLS (%) PSM (%)
Agriculture, forestry, and fishing −11.4 −13.9
Mining 6.4 6.6
Manufacturing 14.3 14.2
Production and management of electricity, coal, water, and heat production, and supply management 21.1 20.9
Construction 0.7 −0.4
Wholesale and retail trade 17.7 13.9
Transportation, storage, and postal services 15.9 14.2
Accommodation and catering 19.6 17.6
Information transmission, software, and information technology services 20.8 21.0
Finance 28.4 19.6
Real estate 14.2 14.1
Rental and business services 31.5 32.1
Scientific research and technical services 23.0 22.4
Residential services, repairs, and other services 16.7 15.6
Education 26.6 25.1
Health and social work 2.0 4.1
Culture, sports, and recreation 28.5 25.3
Public administration, social security, and social organizations 10.7 10.6
International organizations 18.8 0.0

Table 12: Distribution of average monthly earnings of flexibly and nonflexibly employed persons in selected sectors of the tertiary sector.

Selected industries in the tertiary sector Flexibly employed
persons (yuan)

Nonflexibly employed
persons (yuan)

Average general income of the
sample (yuan)

Information transmission, software, and
information technology services 9037.986 7409.779 7725.605

Finance industry 12354.4 7077.148 7474.23
Rental and business services 8014.346 5180.659 6148.01
Scientific research and technical services 8431.618 6676.768 6933.944
Education 6723.06 4067.913 4366.695
Culture, sports, and recreation 8079.412 5447.78 6215.81
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get to the lower quartile, the greater the difference between
the hourly earnings of the flexibly employed and the non-
flexibly employed, and only after the higher quartile of 0.9
does the hourly earnings of the flexibly employed exceed
those of the nonflexibly employed. It can be seen that al-
though the average monthly income of flexibly employed
workers is higher than that of nonflexibly employed workers,
the higher work intensity affects the quality of employment
and job acquisition of flexibly employed workers, and the
polarization and uneven development are more prominent.

7. Conclusions

Using the 2018 China Mobility Monitoring Data, this study
estimates the income differences between flexibly and
nonflexibly employed persons using the OLS method and
the propensity score matchingmethod, respectively, with the
average monthly income of flexibly employed persons being
11.9%–23.6% higher than that of nonflexibly employed
persons overall. +e reason for this inconsistency with the
results of existing studies is that the data used in this paper
are more novel and diverse in terms of the distribution of
flexible employment in the sample, and the flexible workers
have expanded in the scope of the study, which is reflected in
the increase in the proportion of higher income groups such
as employers and self-employed workers in the structure,
resulting in the average income of flexible workers already
being higher than that of nonflexible workers. +e income
quantile distribution of the two employment groups shows
that the income of flexibly employed persons is lower than
that of nonflexibly employed persons when the income level
is below the 0.3 quantile, and the income of flexibly
employed persons is higher than that of nonflexibly
employed persons when the income level is above the 0.5
quantile, and this difference widens rapidly after the 0.7
quantile. Wei and Yu (2012) [21] also pointed out through
empirical research that the part of the income of flexibly
employed persons that is lower than that of nonflexibly
employed persons is mainly caused by income differences at
the middle and lower end. +e results of the Oaxaca-Blinder
income decomposition show that differences in character-
istics explain 53.9% of the income differences between the
two groups, differences in coefficients explain 45.7%, and
educational attainment is the most important factor
explaining the income difference between the two em-
ployment groups; while age has a significant negative effect
on the income growth of flexibly employed workers, the

individual characteristics of the practitioners cannot explain
the entire source of income difference between flexibly and
nonflexibly employed workers, and segmentation and dis-
crimination still exist in the labour market, which is con-
sistent with the findings of Su and Du (2016) [28].+is study
finds that the income levels of flexibly employed workers in
the primary sector are lower than those of nonflexibly
employed workers, while the income levels of flexibly
employed workers in the secondary and tertiary sectors are
higher than those of nonflexibly employed workers, with the
difference in income in the tertiary sector being more
prominent. +e high profitability of industries such as
“rental and business services,” “scientific research and
technical services,” “education,” and “culture, sports and
entertainment,” as well as the high proportion of flexibly
employed persons in tertiary employment, increase the
income differential between flexibly and nonflexibly
employed persons. In addition, a higher proportion of
flexible workers are employers and self-employed workers,
both of which have higher average incomes than nonflexible
workers; and, with flexible workers working an average of
65.2 hours per week, 12.6 hours more than nonflexible
workers, the hourly earnings of flexible workers are generally
lower than those of nonflexible workers, who work at a
higher intensity in exchange for higher earnings.

+e policy implications of this study are, firstly, that in
view of the changes in the scale and structure of flexible
employment, the employment status of flexibly employed
workers is changing, and there is a need to reassess the
employment status of flexibly employed workers and the
differences between them and nonflexibly employed workers
in terms of income levels and welfare benefits, to clarify the
extent and sources of the differences in wages and welfare
benefits between the two employment groups, and to for-
mulate targeted policy interventions. +e Government
should formulate targeted policy interventions, and laws and
regulations for new flexible employment groups, so as to take
into account the rights and interests of workers in different
forms of employment, effectively bridge the differences
between the groups, and promote a fair and equitable labour
market environment and ensure the healthy development of
flexible employment. Second, attention is paid to those
flexibly employed workers whose income levels are in the 0.3
quartile. Not only are their income levels significantly lower
than those of nonflexibly employed workers, they are also a
vulnerable group within the flexible employment group.+e
distribution of the sample shows that this group is mainly in

Table 13: Distribution of hours worked by flexible and nonflexible workers.

Average weekly hours
worked (hours)

Standard
deviation
(hours)

Standard
deviation
factor (%)

0.3 quartile
hourly

earnings ($)

0.7 quartile
hourly

earnings ($)

0.9 quartile
hourly earnings

($)
Flexible
employment 65.2 21.8 33.4 10.42 21.79 41.67

Nonflexible
employment 52.6 15.5 29.5 13.61 23.33 39.67
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the low-end manufacturing and service sectors, and their
education level, occupational skills, and household income
levels are low. Internal constraints, such as existing human
capital, physical capital, economic status and social capital of
the household, and external factors, such as the household
registration system and industry differences, are the main
factors that affect wage income differences within the flexible
employment group (He et al. 2018) [29]. Enhancing human
capital becomes the key to achieving occupational mobility
and increasing wage income for flexible employment groups.
To this end, it is important to improve the institutional
mechanism of vocational training for flexibly employed
people in the new industry according to the talent needs of
the labour market in the new era, to enhance the vocational
skills of the disadvantaged employment groups, and to
improve their ability to cope with the labour market shocks
brought about by the application of new technological de-
velopments while promoting their achievement of high-
quality employment.

+ere are some shortcomings in this study. On the one
hand, there is no unified classification standard and sta-
tistical standard for flexible employment in China, and the
forms of their existence are becoming increasingly diverse.
On the other hand, based on similar studies, this paper
classifies the unexplained part of the source of income
differences between flexible and nonflexible workers as
nonmarket factors, and it is worth exploring whether factors
other than discrimination can still be stripped out of them. If
other factors still exist, they may result in an amplification of
the discrimination factor, and the statistical model and the
selection of variables can continue to be developed and
refined in the future.

As different types of flexible employment show different
development trends, especially the new employment patterns
derived from the platform economy and the casual labour
economy have obvious differences in labour processes and
labour relations compared to traditional flexible employment,
a more detailed study can be conducted in the future on the
labour processes, employment quality, social security, public
services, and fairness of employment for a certain type of
flexible employment. At the same time, as the demand side of
flexible employment, the employment and management
practices of enterprises are also crucial to the development of
flexible employment, and the factors of the company must be
included in the research framework, regulating the employ-
ment practices of enterprises, promoting the healthy devel-
opment of flexible employment, and realizing a decent
employment for workers.
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