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Abstract
Background Most of employees in urban China have experienced a heavy commuting burden,which has become an
urgent issue that should be solved in the process of new urbanization strategy. However, not only has the
exploration of relationship between the commuting and sickness absence been still scant in China, but also there is
no discussion made to analyze the mechanism linking the commuting time and sickness absence. To address
these gaps, this study �rstly investigates the commuting-absence effect as well as the potential transmission
channel between them. Methods Using a unique dataset of 2013 Matched Employer-Employee Survey (CMEES) in
China, we apply the zero-in�ated negative binomial model to explore the nexus between the commuting and
sickness absence. To discuss the potential mechanism linking commuting and sickness absence in the context of
China, the estimations of the commuting on health-related outcomes and work efforts are performed by the OLS
and Logit regression to discuss the mechanism. Results The empirical results reveal that the commute has a
positive effect on sickness absence, while it is still robust against several speci�cations. More importantly, the
commuting-absence effect is mainly transmitted through health-related outcomes of employees, whereas we �nd
no clear evidence supporting the shirking behaviors. Additionally, the heterogeneous effects of commuting-absence
are differentiated across the Hukou status, gender, transportation modes, scale of cities and types of enterprises.
Conclusion The longer commute induces to lower productivities through the sickness absence, that is, the longer
journey from home to work is positively related with the increasing sickness absence, which keeps in consistency
with previous studies. And the potential effect of commute-sickness absence is mainly transmitted through their
health-related outcomes. Additionally, the impacts of commute time on sickness absence are differentiated across
the Hukou status, gender, transportation modes, scale of cities and types of enterprise.

Background
Commuting is an indispensable part of daily life for millions of people worldwide[1]. A large array of previous
studies focused on the relationships between the commuting and the employees’ labor market performance [2–4].
With negative externalities of the sickness absence, the nexus between the commuting and sickness absence has
also attracted extensive attentions [2, 5].

Based on the theory of new welfare economics, long commute is viewed as an activity of time-consumption, which
is related with poor psychological and physical health outcomes [6–8]. Accordingly, the leisure time of employees
for health-promoting plans, such as physical activities, relaxation and social participation may be crowded out by
the longer commuting time [9]. In addition, while the leisure could be substituted for shirking by each other, there is
more likely for shirking behaviors among those employees with a longer commute time [10]. It implies that with the
decreasing cost of absence, a longer commuting may lead to more bene�t from their absence to ask for more
leisure, which could be used for other purposes rather than for work [5]. Therefore, asking for “sickness” leave could
be regarded as a result of rational decision.

There is also no consensus reached in empirical studies. It is a common belief that longer journeys may induce
more sickness absence. A body of evidences from developed markets have con�rmed that a longer commuting
might increase the likelihood of illness-related absence [2, 5, 11–12], but several studies also reveal that there was
no evidence supporting the commute-absence effect [5, 13]. More importantly, some researches provide the
evidence on heterogeneous commute-absence effects. Using data from the Panel Study of Income Dynamics for
the years 2011, 2013, and 2015, Gimenez-Nadal et al. (2018) found that the daily commute is associated with
men’s sick-day absences, while it has no signi�cant effect on women [14]. Similarly, Karlström and Isacsson (2010)
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also pointed out that commuting time only has a positive effect on sickness absence of women with lower wages
[15].

Additionally, several studies from non-western countries also show clear evidences that commute time are linked
with bad health status. Using a large and unique nationally representative sample in Brazil, Oliveira et al. (2015)
drew the conclusion that individuals with more than one hour of commuting are more likely to be in poor health
status [16]. Applying the Seoul survey data collected between 2006 and 2015, Jun et al. (2019) also revealed a
negatively relationship between commuting time and subjective well-being [17]. A survey was conducted in Tokyo
for school teachers by Nomoto et al. (2015), which also demonstrated that long-time commuters are more likely for
less sleep and exercise [18].

With the rapid urbanization and increasing ownership of private vehicle, most of employees in urban China have
experienced a heavy commuting burden [8], an increasing amount of research has focused on the nexus between
commuting and urban residents’ subjective well-being [8, 19–21]. But the discussion on commute-sickness
absence effect is still scant in those non-western countries, which should be further explored in the future.

In sum, previous studies have two limitations as follows. Firstly, it is important to be aware that absence due to
sickness is a multi-factorial phenomenon [22–23]. Most of studies were carried out in the European developed
markets, whereas the discussion in the non-western or undeveloped context is still unexplored. Another limitation is
that the mechanism linking the commuting and sickness is still unclear, whereas the debate whether the
commuting-absence effect is transmitted through health-related outcomes or shirking behaviors is underexplored
as well.

To �ll these gaps, this study attempts to address two issues: whether commute time is positively related with
sickness absence or not? If it does, what is the potential mechanism linking the commute time and sickness
absence?

This study may contribute to the exiting studies in several distinct ways.

Firstly, following Goerke and Lorenz(2017)[5], a unique dataset (CMEES) and the zero-in�ated negative binomial
model are �rstly applied to explore the nexus between commuting and sickness absence in China context.

Secondly, the two potential transmission channels linking the commuting and sickness absence are discussed in
China context by estimating the effect of commuting on health-related outcomes and work efforts.

Thirdly, the heterogeneous commuting-absence effects with respect to Hukou status, gender, patterns of
commuting, scale of cities and types of companies are taken into full consideration within the context of China.

Materials And Methods
Data source

We use the data from China’s Matched Employer-Employee Survey (CMEES), which is conducted by the School of
Labor and Human Resources, Renmin University. Using the two-stage method of strati�ed sampling, the dataset
was selected from an enterprise listing set up on the basis of the 2008 national economic census data. The sample
was collected from managers who were responsible for employment relations or personnel matters in the private
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and public sector companies with 20 or more staffs. If a sampled enterprise refused to response, it would be
replaced by another company with the same �rm size in the same industry.

The commute time is only available in the wave of 2013. There are 4,532 employees from 444 enterprises and 12
cities covered in 2013 CMEES. The CMEES not only collects the rich information on the characteristics of company-
level, demographic and employment traits for employees, but also provides the detailed information about both
days absent for sickness and the commuting time, which is appropriate to discuss the effect of the commuting on
sickness absence.

Ethnics Statement

This study is a secondary analysis based on the data from the CMEES conducted by School of Labor and Human
Resources, Renmin University  all of which were subject to multiple stages of reviews by experts to address
methodological, ethical and legal issues related to data collection. Final approvals of all CMEES surveys were
required from the Research Ethics Committee of Renmin University to ensure that the data collection complied with
ethical requirement according to the Statistics Act.

Explanatory and outcome variables

The outcome variable is the annual number of days absent from work due to sickness, which derives from the
following items in the survey “In the past year, how many days have you asked for a leave due to illness?”

The focal variable is the commuting time, which is described as minutes spent in one-way daily commute.

According to previous studies, controlled variables are divided into three sets: individual-level variables, company-
level variables as well as city-level variables.

Individual-level variables consist of age, age squared, male (ref=female), education years, education years squared,
migration status (ref=non-migrant), occupation categories (ref=ordinary worker), job strain, overtime, training, job
tenure, job security, injure, wage (log). Company level variables incorporate company type (ref=domestic private
enterprise) and sector (ref=other non-manufacture industry). City-level variables has three categories, including �rst-
tier cites, second-tier cites and third-tier cities.

Econometric model

The number of days absent for sickness is a count variable (0, 1, 2, 3, and so on), the ZINB model may be more
appropriate for this study. The count�t function in Stata software was used to make goodness-�t test of all four
count models. All the �t statistics including AIC, BIC, and Vuong test proves that the ZINB is the best model for this
study (As depicted Table 1).

The ZINB regression includes three steps. First, a Logit model is applied for the “certain zero” cases to predict
whether an employee would be in this group or not. Then, an NB model is used for the prediction of the counts for
those workers who are not certain zeros. Finally, all two models are pooled.

Results
Descriptive statistics
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Table 2 shows the descriptive statistics. The average number of days absent for sickness is nearly 2.46, whereas
about 60% of employees have not been absent for illness and only 1.9% of them are absent over 30 days. The
mean of one-way commuting time is about 26 minutes, and the maximum value reaches at 120 minutes. Most of
urban workers in China suffer heavy commute burden, while there are 40% of commuters with a daily commute
over 26 minutes. Besides, 34.31% of them have a journey between 10 minutes and 26 minutes, but only 25.89% of
them commute less than 10 minutes.

Benchmark results

As shown in Table 3, Model (1) only includes the focal independent variable of commuting time without controlled
factors. Models (2), Models (3) and Model (4) adds individual characteristics, company traits and city-level
variables step by step, and all regressions are used robust standard errors to adjust for the heterogeneity in the
model.

The results are presented in Model (1). Without controlling for individual demographic characteristics, the commute
plays a signi�cantly positive role in sickness absence. After adding controls into Model 1, such as individual
characteristics, job-related traits, company types, sectors and city scale, the commute also has a signi�cantly
positive effect on sickness absence (as shown in Model (2) -Model (4)).

Robust checks

Several robust checks are performed to verify the sensitivity of the main �ndings, as shown in Table 4. In Model (5),
it applies the same baseline model through exclusive observations whose absenteeism was more than 60 days
during the past year. To correct the measurement error, we also de�ned sickness absence as a dummy variable (it
equals 1 if the individual took sick leave during the past year) to give an additional analysis of the commute-
absenteeism relationship in model (6). Similarly, we also divided commuters into three subgroups to estimate the
commute-absenteeism effect in model (7), where the commuters with less than 10minutes commute (i.e.,
0≤CT≤10minutes) are de�ned as short-commuters. The journey between 10minutes and less than 26minutes are
middle-time commute (i.e., 10<CT≤26minutes), while those who travel over 26minutes are long-time commuters
(i.e., CT>26minutes). Model (8) is to re-estimate for those who have not been injured at work during the past year;
while Model (9) excludes observation of individuals whose medical expenditure in the past year was more than
10,000 Yuan. In Model (10), the variables of the transportation modes are incorporated, the active mode refers to
those who walked or cycled to work, while passive mode includes those who drove cars or used public
transportation.

As shown in Table 4, there is a robust positive association between commute and sickness absence against several
speci�cations.

Mechanism analysis

There are two possible mechanisms linking the commute and sickness absence. One is that longer commute might
weaken employees’ health status, which induces involuntary or unavoidable absenteeism; another is that
commuting may induce shirking behaviors, thereby increasing the probability of the voluntary or avoidable
absenteeism. The health-related status, such as subjective health indexes (self-rated health status, degree of
depression) and objective health indicators (BMI index, obesity, and annual medical expenses) are incorporated as
outcomes in Model (11) –Model (15). With the dataset unavailable, we apply the length of weekly overtime and
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weekly overtime probability (whether the weekly work time is above 40 hours or not ) as proxies for work efforts to
check the potential mechanism of shirking behaviors in Model (16) and Model (17).

As shown in Table 5, a longer commuting is associated with poorer self-rated health status and a higher degree of
psychological depression, and it also is highly related with an increase of their BMI index, annual medical expenses
as well as the risk of obesity. However, results reveal that the commuting has no signi�cant effect on both the
overtime length and probability of overtime, that is, the mechanism of commute-absence effect through the
shrinking behaviors is not con�rmed (see model (16)-(17) in Table 5).

Heterogeneous effects

In this section, we attempt to estimate heterogeneous effects of commutes on absenteeism for sickness with
respect to Hukou status, gender, transportation mode, the scale of cities, the type of enterprises and Hukou status.

The estimations as shown in Table 6 indicate that commute is positively associated with migrants’ sickness
absence, but has no signi�cant effect on urban citizens. Similarly, commute only has a positive in�uence on men’s
absence, while has no signi�cant in�uence on women. As for the transportation mode, no signi�cant evidence is
found from both active and positive groups. A signi�cant commute-absence effect is captured in the �rst-tier city
group, while the associations linking commute time and sickness absence are not signi�cant in the second-tier and
third-tier city. Commute has a negative effect on the employees in foreign-owned enterprise, and it also produces a
positive in�uence on the workers in domestic private enterprises, but has no signi�cant effect on the employees in
state-owned enterprise.

Discussion
It is apparent that not only is the relationship between commuting and sickness absence theoretically ambiguous,
but also it has still reached inconsistency in empirical studies. The results in benchmark demonstrated that
employees might incline to ask for ill-related absence for nearly 1 day (exp (0.0038)), with an additional increase of
1 minute, and it is consistent with the �ndings by Van and Gutiérrez-i-Puigarnau (2011), Goerke and Lorenz
2017 ,which also con�rmed a positive nexus between commute and sickness absence[2, 5]. This result is still

robust against several speci�cations including excluding observations, correcting the measurement error,
incorporating transportation modes.

The results from mechanism analysis reveal that longer commuting is associated with poorer subjective and
objective health status. It is consistent with previous evidence that commuting has been linked to negative health-
related outcomes [8-9, 24]. In this scenario, health-related outcomes do act as an important transmission channel
linking the relationship between the commuting and sickness absence. It is in line with Gimenez-Nadal et al. (2018)
[14], which also depict the association between commuting and workers’ health-related outcomes. This �nding
implies that more time spent on commute might break the work-life balance among employees and tend to push
more burdens on both objective and subjective health status, including a combination of the tension, tiredness,
depression, irregular diet and so on, which might lead to the greater likelihood of involuntary or unavoidable
sickness absenteeism and lower their productivity.

The mechanism analysis also demonstrates that commute has no signi�cant in�uence on work efforts, which
implied that commuting cannot increase the probability of shirking behaviors. It is contrary with Goerke and Lorenz
(2017), which pointed out that commuting time are positively related with working overtime [5]. The potential
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explanation may be that overtime is a common phenomenon in China [25]. The premium for overtime is an
important part of the salary, and the employees have to work overtime for additional premiums as well as the basic
compensation [26]. For another, Chinese employers are more likely to overburden their employees [27], and working
overtime has to be a necessary routine to meet the employer’s claims or expectation. Thus, the longer commuters in
China are less likely to show shrinking behaviors not only due to the �nancial reasons, but also owing to the
requirement by employers.

The estimation of heterogeneous effects shows more interesting results. Commute has a positive effect on
migrants’ sickness absence, but has no signi�cant effect on urban citizens. It is in contrast with the �nding by Chia
(1988), which suggested that migrants in Singapore have a higher possibility of sickness absence than their local
counterparts [28]. The potential explanation is that rural migrants’ access to public health service is legally
restricted by the Hukou system [29]. Once they get sick, they have to choose a private clinic nearby rather than a
formal hospital to get medical service [30]. These unregulated private clinics usually fail to provide o�cial
certi�cates for migrants to obtain sick leave permission. Without sick leave permission , these rural migrants may
suffer an extra economic loss of day-off work, so they are less likely to be absent even if they are ill or
uncomfortable [31].

Commute is positively related with the men’s absence, while has no signi�cant in�uence on women. It is consistent
with Gimenez-Nadal et al. (2018), which draws the same conclusion in US [14]. This gender differential may be due
to women’s shorter commute times. The gender strati�cation is still a serious problem in China, whereas the women
often bear disproportionately heavy household responsibility including housework and childcare [32-34].

Both for the passive and active modes, commuting time have positive but no signi�cant effect on sickness
absence. This �nding is different against previous studies which con�rmed that the active commuting is related
with better health status and less sickness absence [35-37]. The possible reason may be that cycling in China may
induce to worse health-status, which is different from other developed countries. Because the non-motor vehicle
tra�c plans and public bicycle facilities supply are ignored by the local government [38]. Thus, insu�cient bicycle
lanes expose cyclist to be more vulnerable in mixed tra�c, which may threaten the cyclist’s health by potential bike-
automobile collision [39].

Long commute produces a positive in�uence on sickness absence in �rst-tier cities, but has no signi�cant effect in
second-tier and third-tier cites. This implies that the employees in the megacity behemoths suffer more commute
burden [8,40], which does more harm to their subject and objective health status. As for the enterprises differentials,
our �ndings reveal that commute is negatively related with absence for the employees in foreign-owned enterprise,
but has positive effect on absence of the employees in domestic private enterprises. The potential reasons are as
follows: foreign-owned enterprise is more likely to pay transportation allowance or provide work unit bus for the
long distance commuters [41], which could alleviate the employees’ commuting burden. Meanwhile, foreign-
invested enterprises focused more on humanistic goals, such as caring taking and welfare of employees [42].
Compared with the domestic private enterprises, they have more prone to improve the employee’s quality of work
life, including adopting more �exible working time plan or more comprehensive health insurance to help the long
commuter to recover.

Conclusion
Main �ndings
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With the rapid urbanization in China, to ensure the balance between work and life as well as promote the health for
employees has been an urgent issue in occupational health security. This study con�rms that commute time is
positively related with sickness absence, whereas it is still robust against several speci�cations. More importantly, it
further points out that health-related outcomes for employees mainly act as a transmission channel to the
commuting-absence effect, but there is no clear evidence supporting the shirking behaviors. Additionally, the
impacts of commutes on the absenteeism for sickness are differentiated across the Hukou status, gender,
transportation modes, scale of cities and types of enterprise.

Implications

This study has several implications. Firstly, promoting the public transportation must be given priority in the
process of new urbanization to relieve the heavy burden on employees with long commutes. Considering the
negative externality of commuting on lower productivities, it is encouraged to provide dormitories by employers to
reduce the duration of commutes.  

Limitation

This study also has a certain limitation. The applied dataset of 2013 CMESS is a cross-sectional data. With the
heterogeneous bias by the observed factors, the potential endogeneity might need to be addressed to explore the
causality between commutes and the absenteeism for sickness in further studies.

Abbreviations
OLS: ordinary least squares; BHPS: British Household Panel Survey; CMEES: China’s Matched Employer-Employee
Survey; ZINB: Zero-in�ated negative binomial regression; CT: commuting time.
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Tables
Table 1 Tests and Fit Statistics

PRM BIC= 826.7 AIC= 8.436 Prefer Over Evidence
vs NBRM BIC= -17948.4 dif= 18775.1 NBRM PRM Very strong

AIC= 3.557 dif= 4.880 NBRM PRM
LRX2= 18783.4 prob= 0.000 NBRM PRM p= 0.000

vs ZIP BIC= -11326.4 dif= 12153.1 ZIP PRM Very strong
AIC= 5.242 dif= 3.194 ZIP PRM
Vuong= 20.01 prob= 0.000 ZIP PRM p= 0.000

vs ZINB BIC= -17984.9 dif= 18811.7 ZINB PRM Very strong
AIC= 3.509 dif= 4.928 ZINB PRM

NBRM BIC= -17948.4 AIC= 3.557 Prefer Over Evidence
vs ZIP BIC= -11326.4 dif= -6622.0 NBRM ZIP Very strong

AIC= 5.242 dif= -1.685 NBRM ZIP
vs ZINB BIC= -17984.9 dif= 36.574 ZINB NBRM Very strong

AIC= 3.509 dif= 0.048 ZINB NBRM
Vuong= 8.831 prob= 0.000 ZINB NBRM p= 0.000

ZIP BIC= -11326.4 AIC= 5.242 Prefer Over Evidence
vs ZINB BIC= -17984.9 dif= 6658.6 ZINB ZIP Very strong

AIC= 3.509 dif= 1.733 ZINB ZIP
LRX2= 6666.8 prob= 0.000 ZINB ZIP p= 0.000
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Table 2 Descriptive statistics

  Mean Std.Dev. Min Max
Dependent variable

Sickness absence
Sickness absence(=0)
Sickness absence(≥30)

Independent variables
Commuting time(CT) 
Long-commuter(CT>26)
Middle-commuter(26≥CT>10)
Short-commuter(CT≤10)

Control variables
1.Individual  Level

(1)Personal variables
Age
Male
Married
Education year
(2)Job related traits
Occupation categories

Manager
Skilled worker
Ordinary worker
Job condition

Job strain
Overtime(hours/per week)
Training time(days/per year)
Job tenure(years)
Job security
Injure
wage (year

2.Company Level
(1)Company types
Stated owned enterprise(SOE)
Foreign owned enterprise(FOE)
Domestic private enterprise(DFE)
(2)Sector
Manufacture

3.City Level
First-tier city
Second-tier city
Third-tier city

 
2.4556
0.5985
0.0190

 
26.198
0.4010
0.3431
0.2589

 
 
 

33.224
0.4545
0.6652
13.237

 
 

0.2174
0.1771
0.2050

 
2.9101
3.3669
6.8506
5.3188
3.6180
0.02339
10.338

 
 

0.1470
0.05841
0.7928

 
0.3143

 
0.1970
0.6154
0.1850

 
7.4155
0.4903
0.1364

 
20.133
0.4748
0.4010
0.4381

 
 
 

9.8471
0.4980
0.4720
2.8078

 
 

0.4125
0.3818
0.4037

 
1.1178
5.3424
15.070
6.4301
0.7765
0.1512
0.4957

 
 

0.3541
0.2346
0.4054

 
0.4643

 
0.3978
0.4866
0.3884

 
0
0
0
 
0
0
0
0
 
 
 

16
0
0
6
 
 
0
0
0
 
1
0
0

0.5000
1
0

9.0938
 
 
0
0
0
 
0
 
0
0
0

 
300
1
1
 

120
1
1
1
 
 
 

72
1
1
19
 
 
1
1
1
 
5
32
120
51
5
1

12.429
 
 
1
1
1
 
1
 
1
1
1



Page 13/14

  

 Table 4 Robust Checks

  Model(5)
Excluding Sickness

leave≥30

Model(6)
Sickness leave as
dummy variable

Model (7)
Commuting as

categorical variable

Model (8)
Excluding
Injure=1

Model (9)
Excluding medical

cost>10000

Model (10)
Add transport

modes
variables

  β Robust
SE

β Robust SE β Robust SE β Robust
SE

β Robust
SE

β Robust
SE

Independent variables            
CT 0.0024* 0.0012 0.0040** 0.0018     0.0040** 0.0019 0.0040** 0.0019 0.0039** 0.0020

Mid-
commuter

        0.0987 0.1008            

Long-
commuters

        0.2475** 0.1136            

Constant 3.8646*** 0.8510 -2.9063** 1.1485 5.9937*** 1.3136 6.0289*** 1.3064 5.0493*** 1.1647 5.6020*** 1.2894

LP
N

-6215.3
3802

-2527.1623
3840

-6678.317
3850

-6492.852
3747

-6384.452
3742

-6676.545
3840

Model: Zero-inflated negative binomial regressions are used in all models except for Model (6)(Logit)

Note:  Robust standard errors in parentheses * p < 0.1, ** p < 0.05, *** p < 0.01 Only the coefficients for the commuting time (CT) variables and constant are

reported in NB model. Like in the main tables, the following control variables are included: individual level, company level and city level. 

 

Table 5 Mechanism analysis: health outcomes and work effort

  Model (11)
Self-rated health

Model (12)
Depression

Model (13)
BMI

Model (14)
Obesity (0-1)

Model (15)
Medical cost

Model (16)
Overtime
Duration

Model(17)
Overtime
Dummy

β Robust
SE

β Robust
SE

β Robust
SE

β Robust
SE

β Robust
SE

β Robust
SE

β Robust
SE

CT
Constant

-0.0012**

4.1849***
 0.0006
 0.3363

0.0017**

3.139***
 0.0007
 0.4514

0.0096***

17.23***
 0.0025
 1.5696

0.0057***

-3.749***
 0.0019
 1.235

0.0026*

3.564***
 0.0015
 0.9160

-0.0005
4.2111

 0.0048
 3.099

-0.0024
8.076***

0.0018
1.3026

R2

N
0.0887
3849

0.0776
3846

0.2033
3849

3849 0.1052
2419

0.0484
3849

0.1000
3876
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Note:  Robust standard errors in parentheses * p < 0.1, ** p < 0.05, *** p < 0.01 Only the coefficients for the commuting time (CT) variables and constant are

reported.  Like in the main tables, the following control variables are included: individual-level, company-level and city-level.

 

Table 6 Heterogeneous effects with respect to hukou status, gender, transportation modes, cities and enterprises

  Model(18a)Migrant=1 Model (18b)
Migrant=0

Model (19a)
Male=1

Model (19b)
Male=0

Model (20a) Active
mode=1

Model (20b)
Active mode=0

β Robust SE β Robust
SE

β Robust
SE

β Robust
SE

β Robust SE β Robust SE

CT
Constant

0.0004
8.499***

 0.0036
 2.6496

0.0046**
6.305***

 0.0021
 1.3987

-0.0010
4.123**

 0.0024
 1.9518

0.0054**
6.3274***

 0.0022
 0.6407

0.0056
5.9521***

 0.0044
 2.2543

0.0026
5.7538***

0.0021
1.5139

LP
N

-1307.955
797

-5330.877
3043

-2817.721
1748

-3819.681
2092

-2064.543
1273

-4572.777
2567

  Model (21a)
First-tier city

Model (21b)
Second-tier city

Model (21c)
Third-tier city

Model (22a)
State-owned

Enterprise(SOE)

Model (22b)
Foreign-owned

enterprise(FOE)

Model (22c)
Domestic private
enterprises(DPE)

β Robust SE β Robust
SE

β Robust
SE

β Robust
SE

β Robust SE β Robust SE

CT
Constant

0.0051*
3.9536

0.0028
4.1956

0.0020
5.790***

0.0025
1.5617

-0.0059
6.464***

0.0076
2.4705

-0.0034
7.7893**

0.0048
3.8768

-0.012***
-1.2967

0.0044
4.5309

0.0054**
6.0404***

0.0021
1.4638

LP
N

-1181.867
713

-4026.74
2364

-1351.594
763

-894.8259
588

-324.5178
213

-5407.72
3039

Model: Zero-inflated negative binomial regressions are used in all models.

Note:  Robust standard errors in parentheses * p < 0.1, ** p < 0.05, *** p < 0.01 Only the coefficients for the commuting time (CT) variables and constant

are reported in NB model.  Like in the main tables, the following control variables are included: individual level, company level and city level. 


