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Introduction
Since its initial outbreak in Wuhan, China, in January 2020, Covid-19 has gripped 
the world. By the end of 2020, the pandemic had affected 218 countries and 
caused more than 1.7 million deaths worldwide (WHO 2020). Faced with this 
unprecedented public health crisis, countries across the world adopted various 
measures aimed at preventing the spread, ranging from governments imposing 
draconian rules to restrict human mobility to governments reluctant to adopt any 
serious preventative measures and explicitly resorting to a strategy of herd immunity. 
To be effective, policies must be based not only on social preferences and government 
capacity, but also on an accurate understanding of the costs and benefits of different 
measures to counter Covid-19. However, relatively little is known about the broader 
impacts of these policies.

When evaluating the welfare implications of public health policies, two crucial 
components to consider are their health benefits and economic costs. Multiple studies 
have shown that strict social distancing and human mobility restrictions can 
effectively control the spread of Covid-19 and thus save lives. However, it remains 
unknown how such interventions affect individual welfare in the labour market. 
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Therefore, it is of great scientific and policy relevance to assess whether Covid-19 
countermeasures have brought about a crisis in the labour market and additional 
health losses due to unemployment or poverty.

Existing studies have reached a  consensus that the spread of Covid-19 resulted 
in a considerable slowdown of economic activity. Particularly in 2020, there was 
a  prevailing sense of pessimism and uncertainty globally. According to a  World 
Bank forecast in June 2020, the global economy was projected to contract by about 
5 per cent that year (World Bank 2020). The International Labour Organization 
(ILO 2020) estimated that 400 million workers globally would fall into 
unemployment during the second quarter of 2020. The OECD (2020) projected 
that unemployment rates for its member countries would reach double digits. At the 
end of 2020, many countries confronted a second wave of Covid-19, which meant 
stricter lockdowns. The prolonged emergency has cast a  shadow over economic 
recovery globally. 

By the end of 2020, China was far ahead of most other countries in its economic 
recovery. As the country where the pandemic began, China adopted the most stringent 
epidemic prevention and control policies, which effectively contained the spread of 
the virus and brought significant health benefits (Qiu et al. 2020; Fang et al. 2020; 
Tian  et  al.  2020; Chinazzi  et  al.  2020; Lai  et  al.  2020; Hsiang  et  al.  2020; 
Chen et al. 2020; He et al. 2020; Qi et al. 2020). 

Yet, China has also experienced economic fallout due to the pandemic. In early 
February 2020, tens of millions of migrant workers, back in their home villages 
for the Chinese New Year, could not return to cities to resume work because of 
lockdowns. In addition, efforts to limit interpersonal contact throughout the 
country caused declines in consumption. Shortages of and a decline in demand for 
labour resulted in disruptions to production. Many firms were forced to shut and 
wait for the pandemic to recede. 

Some studies have shown that the work resumption rate was extremely low 
in February 2020 (Li  et  al.  2020; Zhu  et  al.  2020; Yi  et  al.  2020) and that the 
self-employed suffered considerable losses (Wang et  al. 2020b). China’s National 
Bureau of Statistics reported that, in February 2020, the national unemployment 
rate was 6.2  per  cent—the highest level since January 2018. Existing studies of 
China have highlighted these employment shocks at the height of the pandemic 
lockdowns, yet few evaluate how long it will take for the Chinese economy to 
recover fully and how quickly its labour market will return to normal.

To fill this knowledge gap, I use tracking data for incumbent workers at the end 
of 2019 to investigate four issues. First, I describe the resurgent pace of the 
Chinese labour market. Second, I analyse whether China’s lockdown policies—the 
world’s most restrictive—deferred the return to work of workers. Third, I conduct 
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heterogeneity analysis among different kinds of workers to gauge the most vulnerable 
groups in the Chinese labour market. Fourth, I explore whether job losses during 
lockdowns harmed the mental health of the newly unemployed. By addressing these 
issues, I can clarify the costs and benefits of China’s strict prevention and control 
policies from a broader perspective. The results will help policymakers around the 
world design effective measures to mitigate the Covid-19-induced slowdown. 

The core of my empirical analysis uses comprehensive tracking records drawn from 
Chinese WeChat users, about 6,000 of whom, employed at the end of 2019, were 
randomly selected and tracked throughout 2020. This employee dataset includes 
detailed information on work status, including workload (ratio of current hours 
worked to hours worked in 2019), hours worked, unemployment duration and 
earnings, which allow us to examine the lockdowns’ impacts on various labour 
market outcomes. I also measured subjects’ mental health at each survey point, 
allowing us to link changes in work status to variations in mental health. In the 
second wave of the survey (on 15 June), I asked the date the individual resumed 
work, which allowed me to construct a daily panel dataset for work status at the 
individual level. In the analysis, I will use both the three-wave pooled cross-sectional 
data and the panel data (during the period 3 February to 15 June 2020) to analyse 
the impact of lockdowns on work resumption, as well as on the mental health of the 
Chinese labour force. 

Each city’s lockdown information was collected from news media and government 
announcements (see Figure 9.1). There were two types of lockdowns in China in 
early 2020: city lockdown, which restricted mobility between cities, and community 
lockdown, which was defined as restrictions on mobility within a city. At the start 
of 2020, the time lag between city lockdowns and community lockdowns was 
typically one to two weeks, with lockdowns gradually spreading to different cities 
and prefectures between 23 January and 20 February. The lockdown data (at the 
prefectural level) can be matched with the employee datasets and form a  daily 
individual-level panel dataset between 3 February and 15 June 2020, which is the 
period largely overlapping with the first wave of Covid-19 outbreaks in China.

I begin my analysis by describing the dynamic changes in work status both for 
China as a whole and for different groups of workers. I find that the rate of work 
resumption increased from 63.1 per cent in early March to 84.2 per cent in mid-June 
and climbed to 89.7 per cent by the end of November, while the unemployment 
rate fell from 11 per cent in mid-June to 4.4 per cent in November. The numbers 
show a V-shaped pattern in the Chinese labour market. 

I then quantify the impacts of lockdowns on the labour market outcomes by employing 
a  difference-in-differences (DiD) approach using the daily individual-level panel 
data. DiD allows us to compare the changes in work status between the locked-down 
cities (treatment group) and the non-locked-down cities (control group) before and 
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after the enforcement of lockdown policies. Next, I shift to the cross-sectional data 
for a different survey time to estimate the cumulative effect of lockdowns on work 
resumption by regressing the individual work status in June or November on the 
number of lockdown days. The estimation results show that city lockdowns were 
negatively associated with the probability of work resumption, with the presence of 
a lockdown policy reducing the likelihood of returning to work by 13.2 percentage 
points. While the cross-sectional analysis detected this adverse impact in the short 
run, the negative effect was no longer detectable in November. 

I then shift my focus to the mental health impacts of inadequate employment caused 
by pandemic lockdowns. By using the three-wave pooled cross-sectional data, the 
estimation results based on the fixed-effect model show that job losses due to 
lockdowns in general worsened the mental health status of the Chinese labour force, 
especially the unemployed. This adverse impact reached its worst level in June but 
was insignificant in November, suggesting optimistic expectations for employment 
recovery on the part of Chinese workers who were experiencing unemployment near 
the end of 2020. 

This chapter makes several contributions to the Covid-19 literature. First, it 
contributes to the debate on lockdown policies and their consequences on the 
labour market. Due to data limitations, few existing studies have been able carry out 
a causal analysis of the effect of pandemic lockdowns on employment. This study 
uses up-to-date employee tracking data to address this issue and verifies that there is 
indeed a negative impact of lockdown policies on work resumption, highlighting the 
economic costs of public health policies. Second, the study contributes to the debate 
about the effects of job losses during an economic recession on the mental health 
of the labour force. Consistent with existing research by Clark and Oswald (1994), 
Winkelmann and Winkelmann (1998), Kassenboehmer and Haisken-DeNew 
(2009) and Gili et al. (2013), I find that inadequate employment does harm one’s 
mental health. However, I reveal that these negative impacts diminish with the 
resurgent pace of the economy, implying that the short-term economic fallout was 
associated with immediate psychological shocks to discouraged workers, but no 
ex-post effect can be detected once the economy recovered. Third, the data used in 
this study are not only newly collected individual-level data but also the only tracking 
data available for China during the Covid-19 pandemic in 2020. This allows us to 
understand, for the first time, who bears most of the burden of pandemic lockdowns 
and who are the most vulnerable members of the Chinese labour market. 

The remainder of the chapter is organised as follows. Section two provides a literature 
review on the lockdowns’ impacts on public and mental health, the economy and 
the labour market. Section three discusses the data and presents summary statistics 
for the sample. Section four discusses the empirical framework to estimate the 
lockdown effect on employment and the employment effect on mental health. 
Section five presents results and section six concludes. 
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Literature review

Disease-control measures and physical health

Even though the stringency of disease-control measures has varied across different 
countries during the pandemic, the literature has reached a  consensus that 
public health measures can indeed contain the spread of the virus. Early research 
focused mainly on China, where the virus first broke out. Qiu et al. (2020) find 
China’s lockdown policies effectively reduced Covid-19 infections, avoiding 
roughly 14 million infections and 560,000 deaths. Fang et al. (2020) estimate the 
lockdown policy in Wuhan reduced infections outside that city by 64.8 per cent. 
Tian  et  al.  (2020) conclude that the Wuhan lockdown delayed infections 
outside the city by 2.91 days, and those cities that enacted control measures had 
significantly fewer confirmed cases than their counterparts. Using simulation 
methods, Chinazzi et al. (2020) demonstrate that the lockdown in Wuhan slowed 
the spread of Covid-19 in China by three to five days and decreased exported cases 
by 80 per cent. Similarly, Lai et al. (2020) indicate that, without the virus-control 
measures, there would have been 67 times the number of confirmed cases in China. 
Based on data from China, South Korea, Italy, Iran, France and the United States, 
Hsiang et al.  (2020) reveal that pandemic prevention and control measures have 
worked in most countries, except the United States, where they failed to work 
as expected.

Another strand of literature examines the effects of anti-contagion policies during 
the pandemic on the mortality rates from other diseases. Both Chen et al. (2020) 
and He et al.  (2020) find that the improvement in air quality due to lockdowns 
benefited patients with non-infectious diseases such as cardiovascular disease. 
Using  the daily death data from the Chinese Center for Disease Control and 
Prevention, Qi et al. (2020) conclude that lockdown policies significantly reduced 
non-Covid deaths outside Wuhan, especially death due to cardiovascular disease, 
accidental injury and pneumonia-related diseases. These health consequences of 
lockdowns fall on the benefits side of the ledger. We now turn to the costs.

Economic crisis, labour market outcomes and 
mental health

The economic costs of the Covid-19 pandemic have been impossible to ignore. 
In  the United States, 14 million workers lost their jobs between February and 
May 2020 (Borjas and Cassidy, 2020). Globally, Coibion et al. (2020) reveal that 
200 million workers were jobless in April 2020—far exceeding the negative shock 
of the 2008 GFC on the labour market. In India, which enforced a  stringent 
lockdown policy, individuals’ incomes contracted by 57  per  cent and working 
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hours were reduced by 73 per cent (Lee et al. 2020). Even though South Korea did 
not adopt lockdown policies during the pandemic, Aum et al. (2020a) found that 
every 0.1 per cent increase in confirmed cases reduced the employed labour force 
by 2–3 per  cent. Moreover, Aum et  al.  (2020b) examined the costs and benefits 
of different pandemic-control measures and concluded that ‘targeting on the most 
vulnerable group’ was the cheapest and most efficient approach.

Moreover, an increasing number of studies have focused on mental health during 
lockdowns, concluding that mental health status has worsened, especially for women, 
young people, immigrants and undocumented workers. Wang  et  al.  (2020a) 
conducted an online survey in China and found that levels of anxiety, depression 
and stress increased significantly during the lockdown, with women and young 
people suffering most severely. Using a  sample of 1,074 Chinese individuals, 
Ahmed et al. (2020) revealed that most interviewees from Hubei Province, of which 
Wuhan is the capital, suffered increased levels of anxiety and depression compared 
with before the lockdown, and that people aged 21–40 experienced a worse mental 
health status. Using Google search statistics, Brodeur  et  al.  (2020) found that 
people in the United States and Europe searched for keywords such as ‘boring’, 
‘loneliness’, ‘anxiety’ and ‘sorrow’ more frequently than usual during the lockdown 
period. Gualano  et  al.  (2020), Rossi  et  al.  (2020) and Aragona  et  al.  (2020) all 
showed that, during the lockdown in Italy, people tended to suffer from higher 
anxiety and depression levels, worse sleep quality and more insomnia symptoms. 
Pieh et al.  (2020) found that the general levels of depression and anxiety among 
Austrians increased by five and three times, respectively, compared with the 
pre-Covid-19 period, and people also reported lower levels of quality of life and 
happiness. Kumar  et  al.  (2020) and Nanda (2020) found that migrant workers 
experienced worse mental health during lockdown, mainly because of lost social 
security due to unemployment. Holmes et al. (2020) argued that social distancing 
increased the incidence of suicide attempts and self-harm behaviours, with 
unemployment, income shock and poverty exacerbating the effect.

Data and summary statistics

Data

Survey data
In 2020, I conducted online surveys and experiments among the Chinese labour 
force, using the Tencent Thinktank Online Platform. The baseline survey was 
conducted in early March, when I surveyed a random sample drawn from the more 
than 100,000 registered WeChat users on the platform. The sample was restricted to 
those aged between 16 and 65 and employed at the end of 2019—that is, incumbent 
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workers (the information was based on WeChat big-data analysis). I approached 
more than 10,000 randomly selected WeChat users on the platform to take part 
in the study, of whom 5,866 completed their questionnaires—that is, a  survey 
response rate of 56.8 per cent. I further restricted the sample to the 5,674 subjects 
who answered within a reasonable time and for whom all relevant information was 
available. In mid-June 2020, all 5,674 subjects were revisited with the first tracking 
survey. Due to attrition (7.5 per cent) and missed reporting for some key variables, 
the sample size was further reduced to 5,027 people. The second tracking survey 
was implemented at the end of November, with 4,539 subjects successfully tracked 
(representing a 5 per cent attrition rate).

In the baseline survey (Mar-2020), about half the subjects were randomly selected 
to participate in the online experiments. During the second tracking survey 
(Nov-2020), the remaining half was invited to participate in the same experiments.1 
The game samples for the baseline survey and the second tracking survey were 1,897 
and 1,646 people, respectively. 

There are more than 1.2 billion Tencent WeChat users in China, accounting 
for 86  per  cent of the population, which guarantees adequate geographical 
representativeness for the survey data. The baseline sample includes participants 
from 325 cities or prefectures in 31 provinces, which is 97.3  per  cent of all 
334 prefectures in China. However, as this was an online survey with participants 
drawn from active WeChat users, the survey sample could be biased towards those 
who are more attached to the internet. Compared with the industrial and spatial 
distributions of Chinese urban employees from the 2019 China Statistical Yearbook, 
the baseline sample featured disproportionately greater representation of residents 
of large cities (such as Beijing, Shanghai and Guangzhou) and those employed 
in the information technology industry. To make the survey sample nationally 
representative, I use a 10 per cent microsample from China’s 1% National Population 
Sample Survey from 2015 to construct sampling weights by interacting six groups 
of individual characteristics: residential province, industry, gender, age, education 
and hukou (household registration). The provincial and industry distributions 
before and after weighting are presented in Appendix Table 9.1 with a comparison 
with the corresponding distributions based on the 1% National Population Sample 
Survey in 2015. I also performed the Wilcoxon signed-rank test to confirm that the 
distributions of the survey sample were consistent with those of the 1% National 
Population Sample Survey from 2015. I weighted the sample throughout the 
analysis when drawing conclusions at the national level.

1  Following the standard experimental literature, three experiments were conducted: altruism, risk and time 
preference. This information is not used in these data.
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Lockdown data
Information on local government lockdowns was collected for each city from news 
media and government announcements. Most cities’ lockdown policies were issued 
directly by the city-level government, while a few were promulgated by provincial 
governments. There were two types of lockdown: city lockdowns, which restricted 
mobility between different cities, and community lockdowns, which were mobility 
restrictions within a city. At the early stage of the outbreak, to prevent the virus 
from spreading beyond Hubei Province, city lockdowns were adopted in Wuhan 
and neighbouring cities. The purpose was to restrict people at the epicentre of 
the outbreak from travelling to other cities. Later, as more cases were identified in 
other cities, community lockdowns were implemented to further control the spread 
of Covid-19 within cities. The time lag between city lockdowns and community 
lockdowns was typically one to two weeks. The evolution of the number of cities 
that launched lockdown policies is presented in Figure 9.1. In Appendix Table 9.5, 
I provide a complete list of cities that adopted different lockdown policies at different 
times. In China, the lockdowns gradually spread to different regions between 
23 January and 20 February 2020. By the end of February, 246 of China’s 334 cities/
prefectures had implemented lockdown policies. For the city samples covered by the 
online survey (325 cities), 19 cities (5.8 per cent) launched complete or partial city 
lockdowns at some time, with an average duration of 39.6 days. Ninety-one cities 
(28 per cent) implemented complete or partial city lockdowns, as well as setting up 
checkpoints at the main entry points. Moreover, 240 cities (73.8 per cent) enforced 
community lockdowns at some point. 
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Summary statistics

The summary statistics of (unweighted) individual characteristics for the 
5,674  baseline samples are reported in Column (1) of Table 9.1. As is shown, 
50.7 per cent of the baseline sample were male, the average age was 34 years, the 
average level of schooling was 14.5 years, 53.8  per  cent had a  college degree or 
above, 66.2 per cent were married, 69.5 per cent had at least one child, 61.4 per cent 
were registered with an urban hukou, 25.2 per  cent were rural migrant workers, 
32.5 per cent worked in the private sector, 12.4 per cent were self-employed and the 
average monthly salary was RMB6,280 in 2019. Columns (2) and (3) report the 
differences in characteristics between each of the Jun-2020 and Nov-2020 tracking 
samples and the baseline sample. Further, t-tests were performed to gauge whether 
the tracking samples were randomly selected. As displayed, no systematic differences 
were found between the tracking samples and the baseline sample, suggesting attrition 
was not influenced by any of the wide range of individual characteristics measured.

Table 9.1 Sample comparision across three survey waves

Baseline 
(Mar-2020)

t-test 
(Jun-2020– 
Mar-2020)

t-test 
(Nov-2020–
Mar-2020)

Demographic characteristics 

Male (%) 50.67 –0.36 –1.10 

Age (years) 34.29 0.24 0.32 

(8.22) (8.21) (8.19)

Years of schooling (years) 14.53 0.01 0.03 

(2.31) (2.28) (2.29)

Education level (%)

Illiterate or primary school 0.65 0.01 –0.01 

Junior high 7.01 –0.31 –0.18 

Senior high 18.06 0.10 –0.48

College 25.50 0.28 0.12 

Postgraduate and above 48.77 –0.07 0.56 

Married (%) 66.21 0.68 0.53 

Have at least one child (%) 63.31 –0.63 –0.20

Urban hukou (%) 61.40 0.15 0.73 

Rural migrant (%) 19.49 –0.41 –0.27

Average monthly salary in 2019 (RMB) 6,735.45 12.07 27.51 

(7,066.23) (7,081.52) (7,018.61)



CHINA’S TRANSITION TO A NEW PHASE OF DEVELOPMENT

202

Baseline 
(Mar-2020)

t-test 
(Jun-2020– 
Mar-2020)

t-test 
(Nov-2020–
Mar-2020)

Ownership (%) 6.36 0.02 –0.19 

9.43 –0.14 –0.49 

10.58 –0.58 –0.69 

5.96 0.22 0.30 

32.47 0.05 0.27 

18.67 0.13 0.23 

16.53 0.28 0.59 

Occupation (%)

High-level officer or manager 10.19 0.08 –0.19 

Professional or technical personnel 26.00 –0.26 –0.24 

Clerk 15.02 –0.34 –0.69 

Commercial staff 9.69 0.21 0.37 

Service staff 17.43 0.08 0.11 

Production or transportation worker 9.31 –0.20 –0.10 

Self-employed 8.69 0.37 0.60 

Agriculture, forestry, animal husbandry 
or fishery worker

1.59 0.15 0.20 

Other 2.10 –0.09 –0.06 

No. of individuals 5,674

Notes: All the numbers in this table are unweighted. Standard deviations are reported below 
the means. Sample sizes for the second wave (5,027) and the third wave (4,539) are less than 
the baseline survey (5,674) due to attrition. t-tests are performed for first or second tracking 
samples and the baseline sample in Columns (2) and (3), respectively. All t-tests are based on 
the information collected in the baseline survey. 

Table 9.2 Dynamic changes in key variables, November 2019 to November 2020

Nov-2019 Mar-2020 Jun-2020 Nov-2020

Employment

At work (%) 100 63.06 84.22 89.69

Work intensity (% of 2019) 100 51.63 80.2 -

Hours worked per week - 27.36 41.50 43.47

(22.00) (17.94) (18.32)

Work status (%)

Work at workplace 100 44.12 75.45 -

Work at home 0 18.95 8.76 -

Not returned to work 0 29.44 4.73 -

Unemployed 0 7.50 11.05 4.40
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Nov-2019 Mar-2020 Jun-2020 Nov-2020

Mental health 

Mental health (ranging from 0 to 36) - 24.09 23.86 25.30 

(6.61) (7.15) (6.68)

Monthly earnings

Monthly earnings in the past month 6,278.59 4,043.01 5,130.38 5,867.07

(7,066.23) (8,972.31) (10,155.52) (5,850.42)

Percentage of average monthly earnings 
for 2019

100 64.39 81.71 85.18

Covid-19 perceptions

Self-reported probability of being 
infected with Covid‑19 (%)

- 9.70 9.53 1.38 

(0.18) (0.17) (0.02)

No. of individuals 5,674 5,674 5,027 4,539

Notes: Standard deviations in parentheses. Information about work status was collected in 
a different way in the third wave. The corresponding information is collected in the line with 
the standardised employment measure. The method of calculating the unemployed rate for 
November 2020 is described in Appendix Table 9.2. 

Table 9.2 shows dynamic patterns for the welfare of the Chinese labour force, 
including work resumption, income shocks and changes in mental health status, over 
three survey waves in 2020 and their initial outcomes in November 2019. The rate 
of work resumption for all 2019 incumbent workers was as low as 63.1 per cent in 
March 2020, indicating that more than one-third of the labour force was unable 
to work by then. The work resumption rate reached 84.3 per cent in the middle 
of June and, by the end of November, it had risen to 89.7 per cent. These results 
show a V-shaped pattern for the resurgent pace of work resumption in the Chinese 
labour market.

In the middle of June, 11 per cent of the labour force self-reported as unemployed. 
According to the standard unemployment measure (which was only available for the 
third wave), the unemployment rate for 2019 incumbent workers was 4.4 per cent 
in November 2020.2 Moreover, considering the attrition issue, I employed 
a different method for calculating the unemployment rates based on the baseline 
sample (5,674 observations) by assuming that subjects lost to attrition who were 
unemployed in previous waves would also be unemployed in the third wave if they 
could have been tracked. This gives us a range of estimates for unemployment rates 
of 2.6–7.6 per cent in November 2020. The detailed calculations are included in 
Appendix Table 9.2. Regardless of how the unemployment rates are computed, one 

2  The National Bureau of Statistics of China (NBS) defines unemployment as the ‘working aged labour force 
who are currently not employed but are actively looking for jobs and are capable of working in two weeks if they 
get a job offer’. In the third wave of the survey in November, I first asked questions specifically designed to calculate 
the unemployment rate in a manner consistent with the definition provided by the NBS.
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can easily conclude that the unemployment situation reached its highest level in 
June and declined considerably thereafter. Appendix Table 9.3 shows that, according 
to the transit matrix of work status across waves, the unemployed labour force was 
reduced sharply from Jun-2020 to Nov-2020. Up to 5.7 per cent of unemployed 
workers found a job in the second half of 2020 and only about 2 per cent became 
newly unemployed.

Yet, 4.4 per cent of 2019 incumbent workers were still suffering from unemployment 
at the end of 2020. Note that, if unemployment rates among new labour market 
entrants (mainly college graduates in July) were considered, the unemployment rate 
would be even higher. This descriptive analysis highlights the fact that unemployment 
issues in China during the pandemic period should not be neglected.

Among unemployed workers, 78 per cent were female and 83 per cent were part 
of a married couple with a dependent child or children. This suggests that married 
couples with children, especially working mothers, bore a  greater burden from 
the pandemic-related employment shocks, likely due to the closure of schools and 
childcare institutions during lockdowns. Moreover, the unemployment rate among 
rural migrant workers was 5.3 per cent in November 2020—much higher than the 
total unemployment rate (4.4 per  cent). Further, migrant workers accounted for 
29 per cent of the total unemployed labour force, which implies they were more 
vulnerable in terms of work resumption. In addition, most of the unemployed 
workers had a  low level of education (below junior high) and were clustered in 
industries such as manufacturing, retail and wholesale. 

The average number of days spent unemployed was 211, with more than half of 
study participants (51  per  cent) falling into unemployment for more than half 
a year. In November 2020, the major sources of income support for unemployed 
workers took the form of family transfers (47.5 per cent) and reliance on personal 
savings (38.1 per cent), while only 9 per cent could rely on social security protection. 
Among social security sources, 8 per cent came from unemployment insurance and 
the remaining 1 per cent came from the minimum living standard security system.

Methodology and model specifications

The effect of lockdowns on labour market outcomes

I employ a DiD model to identify the impact of counter-Covid-19 measures on 
the pace of returning to work. First, in the baseline regression, the relative change 
in the probability of an individual resuming work between the treated and control 
cities is estimated using the following model (Equation 9.1).
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Equation 9.1

workijt = α = βlockdown_policyjt + γCOVID − 19jt + δi + λt + εitj

In Equation 9.1, workijt is a dummy variable, equal to 1 if individual i in city j on 
date t has returned to work, and zero otherwise; lockdownjt is a dummy variable 
indicating whether a city or community lockdown was in place in city j on date t. 
The lockdown dummy takes the value of 1 if either a city lockdown or a community 
lockdown was in place, and zero otherwise. Thus, the coefficient β measures the 
average effect of lockdown policies. To separately estimate the effect of mobility 
restrictions across cities (city lockdown) and mobility restrictions within a  city 
(community lockdown), I also include both dummies in Equation 9.1. COVID − 19jt 
is the logged number of total confirmed Covid-19 patients for city j on date t, which 
is used to control the time-variant disease spread. λi are city fixed effects and πt 
indicate date fixed effects. εitj is the error term.

The city fixed effects, λi, which are city-specific dummy variables, can control for 
time-invariant confounders specific to each city. For example, the city’s geographical 
conditions, short-term industrial and economic structure, income and natural 
endowments can be controlled by introducing the city fixed effects. The date fixed 
effects, πt, are dummy variables that account for shocks that are common to all 
cities on a  given day, such as national holidays and macroeconomic conditions. 
Because  both location and time fixed effects are included in the regression, the 
coefficient β estimates the difference in the probability of work resumption between 
the treated (locked-down) and the control cities before and after the enforcement of 
the lockdown policy. I also add a set of time-variant individual control variables in 
the regressions to check the robustness of the results.

So far, I have focused on the effect of lockdown policies on whether individual 
workers resumed work, which is the extensive margin of labour market behaviours. 
To gauge the effect of lockdown policies on the intensive margin of labour market 
behaviours, such as workload and hours worked, I conduct the following model 
using the cross-sectional data in June and November 2020 (Equation 9.2).

Equation 9.2

Yijp = θ + γlockdown_daysj + Yijp  + ηXi + ωCOVID − 19j + ρp + εijp
τ−1τ

In Equation 9.2, Yijp
τ  denotes either the work intensity or the hours worked for 

individual i in city j of province p. τ denotes the survey wave—that is, June or 
November  2020. The workload is measured by the percentage workload at the 
survey time τ relative to the same time in 2019. The hours worked are the total 
hours worked for the week of survey time τ. The key independent variable is 
lockdown_daysj, which indicates the number of days of city lockdown implemented 
in city j. Xi is a set of characteristics that could affect an individual’s labour market 
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performance, including gender, age, years of schooling, marital status, number of 
children, hukou categories, and so on. To capture the pandemic effect, I include 
COVID − 19j in the model, which is measured as log (1 + total confirmed cases) 
at the survey time τ; ρp are province fixed effects, which are used to control for 
heterogeneity at the provincial level. 

As for Equation 9.2, there could be concern that some unobserved factors at the city 
level are related to the length of lockdowns and correlate with the workers’ labour 
market performance. To deal with the potential omitted variable problems, I control 
for the lagged dependent variable—that is, Yijp

τ−1—in Equation 9.2 to tease out the 
time-invariant city-level unobserved factors. 

The effect of work status on mental health

I move on to examine whether job loss can cause mental health problems. Presumably, 
job loss can affect workers’ mental health through the following three channels: first, 
by exerting a direct effect on mental health; second, by causing a deterioration of an 
individual’s existing mental health problem by reducing his/her salary. Both channels 
suggest a  negative effect from job loss on the mental health status of previously 
employed workers. Third, during the pandemic, going out to work could increase 
one’s risk of Covid-19 infection and thereby cause mental distress. This  channel 
suggests that job loss could somehow improve mental health by lowering the risk 
of infection in the workplace. The net effect of job loss on the mental health of 
employed workers depends on the magnitude of the negative and positive effects. 

By adopting all three waves of survey data, I construct a  fixed-effect (FE) model 
to analyse whether the change in work status can cause mental health problems. 
Compared with the single time-point cross-sectional data, the FE model allows us 
to tease out individual time-invariant heterogeneity and to some extent allows us to 
infer causality. The FE models are specified in Equations 9.3a and 9.3b.

Equation 9.3a
MHij,m = α + β1unemploymenti,m

+ β2 not_return_to_worki,m

+ γCOVID − 19j,m + δi + λm + εij,m

Equation 9.3b
MHij,m = α + β1unemploymenti,m

+ β2 not_return_to_worki,m

+ γCOVID − 19j,m + η1inci,m−1

+ η2infection_riski,m + δi + λm + εij,m
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In these equations, MHij,m is the standard mental health measurement;3 the key 
independent variable is whether one is unemployed (unemploymenti,m) and not yet 
returned to work (or on vacation) (not_return_to_worki,m). To capture the pandemic 
effect, I include COVID − 19i,m in the model, which is measured as log (1 + total 
confirmed cases) in the survey month m.4 δi are individual fixed effects and λm are 
survey wave dummies, which measure the time trends of mental health status for the 
base group (being employed at the end of 2019). 

Income (inci,m−1, log [1 + monthly salary in previous month]/1,000) and 
self-assessed risk of being infected with Covid-19 (infection_riski,m) are incorporated 
in Equation 9.3b to control for the channel through which work status could affect 
mental health status. 

β1 measures the change in the level of mental health for those who fall into 
unemployment relative to those who maintain their work status. β2 captures the 
difference in the relative change of mental health status between those who had not 
yet returned to work (or were on vacation) and those who remained in the same 
work status. 

The advantage of the FE model is that it can deal with the endogeneity caused 
by time-invariant unobserved factors. However, there could be some time-variant 
unobserved factors that are correlated with one’s work status and mental health 
status at the same time, such as some macro-level demand shocks. Nevertheless, the 
analysis is based on a very limited period (three to five months). Ignorance of the 
time-variant factors with spatial heterogeneity in the short run may not cause any 
biased estimation.

Estimation results for lockdown policies

Impacts of city and community lockdowns on 
work resumption

I first examine whether the implementation of lockdown policies was associated with 
a lower probability of returning to work during the Covid-19 pandemic. Table 9.3 
summarises the panel regression results by fitting the DiD model (Equation 9.1). 

3  The General Health Questionnaire (GHQ-12) comprises 12 standardised questions, each of which provides 
four options from which the respondent can choose. The scores are 0, 1, 2 and 3, with a total possible score of 
0–36 points. In GHQ-12, the higher the score, the worse is the mental health status. However, in this chapter, 
I transform the scores to make the results more intuitive: the higher the score, the better is the mental health status.
4  Lockdown policies at the city or community level are not controlled in this model, because lockdown policies 
were in effect nationally at the end of February and there was no policy change from March to November. Thus, the 
time-invariant factors can be eliminated from the models by adding individual fixed effects in the three-wave 
panel data.
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In Column (1), we find a city lockdown is significantly associated with a reduced 
likelihood of work resumption (in the first half of 2020). After a city implemented 
complete or partial lockdown (that is, mobility was restricted between cities), the 
probability of work resumption decreased by 13.2 percentage points compared with 
the control group. 

Table 9.3 Effects of city/community lockdown on work resumption: Panel analysis 
for 3 February to 15 June

Dependent variable Work resumption

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

City lockdown (complete lockdown/partial 
lockdown)

–0.132*** –0.132***

(0.037) (0.037)

City lockdown (complete lockdown/partial 
lockdown/checkpoints)

–0.070** –0.072**

(0.032) (0.033)

Community lockdown –0.012 0.010

(0.017) (0.019)

Log (1 + confirmed cases of Covid-19) –0.006 –0.006 –0.004 –0.005

(0.006) (0.006) (0.006) (0.006)

City lockdown + community lockdown (F-test) –0.144*** –0.062*

Individual fixed effect Yes Yes Yes Yes

Date fixed effect Yes Yes Yes Yes

Observations 673,618

No. of individuals 5,027

R2 0.681 0.681 0.681 0.681

* significant at 10 per cent 
** significant at 5 per cent 
*** significant at 1 per cent
Notes: Columns (1)–(4) are estimated using a daily panel dataset for work resumption (that is, 
return to work). Standard errors clustered at the city level are in parentheses. 

In Columns (2) to (4), I further examine whether different lockdown measures 
have different impacts on work resumption. In Column (2), I include both city 
and community lockdowns simultaneously in the regression. The inclusion of the 
community lockdown dummy (its coefficient is statistically insignificant) leaves the 
size and the level of statistical significance for the city lockdown largely unchanged. 
In Columns (3) and (4), I redefine the city lockdown to treat the setting up of 
checkpoints at the main city entrances as the city lockdown, in addition to the 
complete/partial lockdowns, and repeat the exercises in Columns (1) and (2). 
As shown in Columns (3) and (4) of Table 9.3, the estimated coefficients for the city 
lockdown become smaller in magnitude (–7 percentage points) and their levels of 
statistical significance are reduced to 5 per cent. The comparison of the results based 



9. THE IMPACT OF COVID LOCKDOWNS ON CHINA’S LABOUR MARKET OUTCOMES IN 2020

209

on different model specifications in Table 9.3 suggests the most stringent Covid-19 
control and prevention policies were the ones that harmed the labour market and 
deferred the progress of work resumption.

The estimation results based on the cross-sectional data (Equation 9.2) for the 
impact of the length of city lockdown—that is, the estimation with the number 
of lockdown days—are shown in Table 9.4. I estimate model specifications for 
three different outcomes: work resumption, work intensity and hours worked. 
Columns (1)–(3) and (4)–(5) are estimation results based on the second and third 
waves, respectively. As shown in Column (1) of Table 9.4, I find that a  longer 
period of city lockdown was negatively associated with work resumption. A 10-day 
increase in a city lockdown reduced the rate of work resumption in the middle of 
June by 1.4 percentage points. But this negative impact was observed only in the 
short term, with such a negative effect undetectable by the end of November 2020 
(see Column [4]), showing that city lockdowns only imposed negative effects for 
a relatively short period. In Column (2), I estimate the effect of city lockdowns on 
work intensity. There, the coefficient for the length of city lockdown is negative and 
statistically significant. An additional 10 days of city lockdown was associated with 
a 1.9 per cent reduction in the workload percentage (compared with the same period 
in 2019). As for hours worked (in Columns [3] and [5]), the Tobit estimation results 
are negative but insignificant overall for both June and November 2020. This could 
indicate that the impact of lockdowns was absorbed by hours worked in March, 
having no further impact on later variations in working hours.

Table 9.4 Effects of lockdown days on work status: Cross-sectional analysis

Dependent variable Jun-2020 Nov-2020

LPM: Work 
resumption

LPM: 
Work 

intensity

Tobit: 
Hours 

worked

LPM: Work 
resumption

Tobit: 
Hours 

worked

(1) (2) (3) (4) (5)

Number of days for 
city lockdown/10

–0.014** –1.926** –0.680 0.002 –0.117

(0.006) (0.801) (0.440) (0.005) (0.323)

L. Working at home –0.045*** –0.078***

(0.012) (0.022)

L. Haven’t returned to work –0.140*** –0.224***

(0.015) (0.037)

L. Unemployed –0.451*** –0.315***

(0.035) (0.027)

L. Work intensity 0.242***

(0.014)

L. Hours worked 0.272*** 0.417***

(0.015) (0.021)
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Dependent variable Jun-2020 Nov-2020

LPM: Work 
resumption

LPM: 
Work 

intensity

Tobit: 
Hours 

worked

LPM: Work 
resumption

Tobit: 
Hours 

worked

(1) (2) (3) (4) (5)

Individual controls Yes Yes Yes Yes Yes

Industry/occupation/province 
fixed effect

Yes Yes Yes Yes Yes

No. of observations 5,027 5,027 5,027 4,539 4,539

R2/pseudo R2 0.174 0.183 0.019 0.155 0.031

* significant at 10 per cent 
** significant at 5 per cent 
*** significant at 1 per cent
Notes: Columns (1), (2) and (4) are estimated based on the linear probability model (LPM). Columns 
(3) and (6) are estimated by the Tobit model left‑censored at zero. All model specifications in this 
table have controlled Log (1 + confirmed cases of Covid‑19). ‘Work resumption’ in Column (1) means 
those who are working in the workplace or at home, while in Column (4) it means those who had 
a paid job in the past week. ‘Work intensity’ in Column (2) is defined as the percentage of current 
workload compared with that at the same time in 2019. ‘Hours worked’ denotes total working 
hours in the past week (= daily hours worked * working days in a week). Individual control variables 
include gender, age and its square, years of schooling, marital status, number of children and 
hukou. Standard errors clustered at the city level are in parentheses. 

Event study

The underlying assumption for the DiD estimator is that locked-down and control 
cities would display parallel trends in the employment situation in the absence 
of the event. Even if the results show an increase in unemployment and a decline 
in working hours for the treatment cities after the lockdown, the results could be 
driven not by lockdown policies, but by systematic differences in the treatment and 
control cities, such as some macro-demand shocks. Therefore, I examined the trends 
in the employment situation for both groups before the lockdown and investigated 
whether the two groups were indeed comparable. Since the launch dates for the 
lockdowns were clustered largely in February 2020 and my analysis could only start 
from 3 February 2020, the pre-treatment period was not long enough to test the 
parallel trends before lockdowns were implemented. Nevertheless, I was still able to 
study the lifting of a lockdown and test whether the parallel trend assumption holds 
before the lifting of the lockdown. I conducted an event study and fit Equation 9.4. 

Equation 9.4

workijt = α +Σk=m,k≠−1

M
βk · Djt,k + γCOVID − 19jt + δi + λt + εijt
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In Equation 9.4, Djt,k is a set of dummy variables indicating whether city j has lifted 
its lockdown on date t. The dummy for k = –1 is omitted in Equation 9.4 so that 
the post-lockdown-lifting effects are relative to the day before the lockdown was 
lifted in the city. The parameter of interest, βk, estimates the effect of lifting the 
lockdown k days after the policy was abolished. I included leads of the treatment 
dummy in the equation, testing whether the treatment affected employment levels 
before the lockdown was lifted. Intuitively, the coefficient βk measures the difference 
in the employment status between cities in which the lockdown was lifted and cities 
in which the lockdown remained in effect in period k relative to the difference one 
day before the lockdown was lifted. If a lockdown reduces employment, βk would 
be positive when k ≥ 0 (that is, lockdown was lifted). If the pre-treatment trends are 
parallel, βk would be close to zero when k < –1.

In Figure 9.2, there were no observable systematic differences in the trends of work 
resumption between the two groups one day before the lockdown was lifted—that is, 
the estimated coefficients for the lead terms (k < –1) are close to zero and statistically 
insignificant. This finding implies that the parallel trend assumption is likely to hold 
in my setting. In comparison, the trends break after the lockdowns were lifted—that 
is, the lagged terms (k ≥ 0) become positive and statistically significant. In addition, 
I observed that the difference becomes larger as more lags are included, suggesting 
a cumulative effect on employment when a lockdown was lifted. 

Figure 9.2 Event study: Tests for parallel trends assumption
Notes: This figure summarises the results using the event‑study approach (Equation 9.4). I include 
leads and lags of the lockdown dummy in the regressions. The dummy variable indicating one 
day before the lockdown policies being lifted is omitted from the regressions. The estimated 
coefficients and their 95 per cent confidence intervals are plotted. The vertical lines refer to the 
reference week.
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Heterogeneity

In Figure 9.3, I present the heterogeneous impacts of city lockdowns on work 
resumption based on Equation 9.1. Appendix Table 9.4 shows the corresponding 
estimation results. Here, I report findings on work resumption and explore the 
following dimensions: aged under 30, rural migrant worker, having a child under 
18 years of age, self-employed and various industry categories. I interacted the city 
lockdown indicator separately with each of the heterogeneity dimensions in the 
regression (in Appendix Table 9.4) and then plotted the predicted impacts and their 
95 per cent confidence intervals in Figure 9.2. I observed significant heterogeneities 
with respect to age group, rural migrant status, industry and those who had children 
aged under six and between six and 18 years. Specifically, the unemployment effect 
of city lockdowns was greater for rural migrant workers, employed workers aged 
under 30, wage-earners (not self-employed), those employed in the manufacturing, 
retail and wholesale industries, and for working parents with a  child aged under 
18 years. As a side note, I also examined many other dimensions of heterogeneity, 
including gender, marital status, education level and an index of feasibility of remote 
work. However, I did not observe strong heterogeneities along these dimensions and 
thus do not report them in this chapter.

Figure 9.3 Heterogeneous analysis for various groups of workers
Notes: The numbers presented in this figure are based on the estimates from Appendix Table 9.4. 
Each row in the figure represents the coefficients of the interaction term between city lockdown 
and various group indicators. The dot and line represent the point estimates and 95 per cent 
confidence interval, respectively.
Source: Author’s calculations based on the estimates from Appendix Table 9.4.
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Estimation results for mental health

Impacts of work status on mental health 

Having verified that city lockdowns imposed negative effects on work resumption, 
I examined whether a delay in work resumption or falling into unemployment 
during the lockdown period was negatively associated with one’s mental health 
status (Equations 9.3a and 9.3b). The corresponding regression results are reported 
in Table 9.5. 

Column (1) of Table 9.5 shows that being unemployed was negatively associated, 
with a coefficient of –1.92, with one’s mental health status. Having not yet returned 
to work also worsened the level of individual mental health, albeit with a  lower 
magnitude than falling into unemployment (–0.98). Both coefficients were negative 
and significant at the 1 per cent level, implying that a more unfavourable work status 
imposed adverse impacts on the mental health of individuals. In Columns (2)–(4), 
I estimated the direct effect of job loss on mental health by including the channels 
discussed above as additional explanatory variables in the regression, alongside the 
variables for work status. I started by including the income shock in Column (2). 
Once the income shock (1 + salary) was included, the magnitudes of the effects of 
unemployment/not returning to work were reduced. Next, I added the probability 
of infection to the income shock. The coefficient on ‘probability of being infected 
with Covid-19’ was negative and significant at the 1 per cent level, implying that 
going to work could increase the probability of being infected with Covid-19. 
Thus, the inclusion of the variable of ‘infection risk’ enlarges the magnitude of 
coefficients for both unemployment and not returning to work, while the direct 
effects of work status remained negative and statistically significant at the 1 per cent 
level. In Column (4), to gauge how the adverse impact on mental health potentially 
changed over time, I further included the interaction terms between the dummies 
of each survey wave and work status. The results suggest that the adverse effects on 
mental health of job losses tended to fade over time, with no negative effect 
detectable in November 2020.
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Table 9.5 Effects of work resumption on mental health

Mental health

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

Unemployed –1.920*** –1.594*** –1.609*** –1.519***

(0.297) (0.309) (0.308) (0.449)

Not returned to work –0.977*** –0.871*** –0.926*** –0.670***

(0.182) (0.185) (0.186) (0.212)

Log (1+ salary) 0.412*** 0.399*** 0.542***

(0.117) (0.117) (0.125)

Probability of being infected with Covid-19 –0.019*** –0.019***

(0.004) (0.004)

Unemployment*Wave II –0.932*

(0.489)

Not returned to work*Wave II –0.734

(0.452)

Unemployment*Wave III 1.429**

(0.607)

Not returned to work*Wave III –0.699

(0.507)

Log (1 + confirmed cases) 0.023 0.015 0.011 0.014

(0.045) (0.045) (0.045) (0.045)

Wave II –0.205 –0.231 –0.223 –0.125

(0.216) (0.217) (0.216) (0.217)

Wave III 0.534** 0.465** 0.288 0.237

(0.218) (0.220) (0.223) (0.225)

Individual controls Yes Yes Yes Yes

Individual fixed effect Yes Yes Yes Yes

R2 0.020 0.022 0.025 0.028

No. of observations 15,240

* significant at 10 per cent 
** significant at 5 per cent 
*** significant at 1 per cent
Notes: Estimation results are based on all samples in three waves (5,674 samples in the baseline, 
5,027 in the second wave and 4,539 in the third wave). The base group is the employed group, 
which refers to workers who worked at a workplace or at home in March and June and workers 
employed in November. Individual controls include marital status, years of schooling and number 
of children. Standard errors clustered at the city level are in parentheses. 
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Conclusion
When Covid-19 spread across the globe, there was large variation in the public responses 
to mitigate its impacts: some countries immediately adopted harsh counter-virus 
measures while others delayed the launch of such policies. I investigated the labour 
market consequences of China’s lockdown policies—an example of a  prompt and 
stringent response to the Covid-19 outbreak—using comprehensive employee tracking 
data from 2020. Here, I discuss several important implications of the findings.

First, the pace of resurgence in the Chinese labour market since March 2020 
has been revealed in the study. Among incumbent workers from 2019 who were 
surveyed and tracked in 2020, 61 per cent resumed work in March 2020; by the end 
of November, the rate of work resumption had risen by almost 30 per cent to reach 
about 90 per cent. The unemployment rate reached its highest level (11 per cent) 
in the middle of 2020 and then declined to 4.4 per cent by the end of November.

Second, my findings demonstrate that, even though China’s lockdowns effectively 
controlled the spread of Covid-19, they had substantial impacts on the labour 
market by delaying the pace of work resumption and causing additional job losses 
during the pandemic period. I found that such policies reduced the likelihood of 
work resumption by 13.2 percentage points. This was indeed a substantial impact. 
If the whole nation had launched the most stringent lockdown policies, the total job 
losses might have reached 102.3 million during the pandemic. 

Third, this research indicates that the unemployment effects of the lockdowns were only 
detectable in the relative short term: by the end of November, the negative and significant 
effects of pandemic lockdowns on work resumption could no longer be found. 

Finally, consistent with the existing literature on economic crises and mental health, 
I found that the inadequate employment caused by pandemic lockdowns imposed 
negative effects on the mental health of the labour force, especially for those falling 
into unemployment. However, I found that, in line with the short-term nature of 
the lockdown effect on work resumption, these adverse mental health impacts were 
most severe in the middle of 2020 and became insignificant by November. This could 
indicate that a sense of optimism eventually came to prevail in the Chinese economy.

Understanding the broader social and health impacts of different counter-Covid-19 
policies is critical for optimal policy design. This chapter provides the first empirical 
evidence that strict city and community lockdowns significantly decreased the 
welfare of the Chinese labour force, at least in the short term. Policymakers in other 
countries should take these effects into account when designing their strategies 
to combat Covid-19. Future research is needed to better understand the welfare 
implications of different strategies for handling the Covid-19 pandemic in both the 
short and the long terms.
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Appendix
Table A9.1 Sample distribution

Survey sample 1% National 
Population 

Sample 
Survey, 2015

Unweighted Weighted

Industry distribution (%)

Agriculture, forestry, fishing, mining and quarrying 4.41 9.96 15.34 

Manufacturing 16.13 31.72 22.58 

Electricity, gas, steam and water supply 3.28 1.07 1.28 

Construction 6.64 6.76 7.66 

Wholesale and retail trade 9.71 16.42 17.56 

Transportation and storage 4.72 3.48 5.08 

Accommodation and food service activities 4.21 2.82 5.27 

Information and communication 9.45 2.57 1.50 

Financial and insurance 4.23 2.24 2.10 

Real estate 2.27 0.77 1.68 

Professional, scientific and technical 2.22 0.58 0.88 

Education 7.17 5.89 4.30 

Human health and social work 4.42 2.66 2.62 

Arts, entertainment and recreation 3.67 0.89 0.85 

Public administration and defence 6.71 5.99 5.29 

Other services 10.75 6.17 6.02 

Province (%)

Beijing 5.01 1.54 2.40 

Tianjin 1.23 0.82 1.65 

Hebei 5.50 6.05 4.91 

Shanxi 2.80 2.38 2.59 

Neimenggu Autonomous Region 1.50 1.03 1.97 

Liaoning 3.12 3.40 3.84 

Jilin 1.39 1.04 1.94 

Heilongjiang 1.69 1.96 2.87 

Shanghai 3.51 1.42 2.74 

Jiangsu 5.78 8.32 6.84 

Zhejiang 5.76 4.79 4.68 

Anhui 2.77 3.27 4.00 

Fujian 3.33 2.01 3.12 

Jiangxi 1.85 1.94 2.96 
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Survey sample 1% National 
Population 

Sample 
Survey, 2015

Unweighted Weighted

Shandong 6.10 9.47 7.24 

Henan 5.30 8.35 5.71 

Hubei 4.48 8.90 4.30 

Hunan 4.35 6.28 4.48 

Guangdong 15.79 11.92 9.60 

Guangxi Zhuang Autonomous Region 3.21 3.19 2.90 

Hainan 0.55 0.12 0.65 

Chongqing 1.89 1.32 2.36 

Sichuan 5.22 4.57 5.15 

Guizhou 1.27 0.66 1.90 

Yunnan 1.43 1.95 2.64 

Xizang Autonomous Region 0.09 0.04 0.12 

Shanxi 2.61 1.63 2.63 

Gansu 1.02 0.75 1.48 

Qinghai 0.11 0.03 0.37 

Ningxia Autonomous Region 0.55 0.10 0.48 

Xinjiang Uyghur Autonomous Region 0.81 0.73 1.45 

No. of observations 5,674 990,486

Table A9.2 Calculating unemployment rate for the third wave

Definition Number Unemployment 
rate

Observations in each wave

u-Obs in baseline survey 5,674

v-Obs in the second wave 5,027 -

w-Obs in the third wave 4,539 -

Numbers used to calculate number of unemployed workers

a-Number of unemployed workers 
in the third wave 

Unemployed AND actively 
seeking job AND could return 
to work in two weeks

69 -

b-Number of discouraged workers 
in the third wave

Have fallen into 
unemployment in June AND 
currently is not actively 
seeking jobs in November

77 -
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Definition Number Unemployment 
rate

c-Number of workers who 
unexpectedly withdrew from 
labour market during Jun-2020 
and Nov-2020

Employed in June AND 
currently unemployed, 
including those who are 
retired or taking care of family 
members in November

67 -

d-Number of untraceable obs 
in the third wave who were 
unemployed in Jun-2020

54 -

e-Number of untraceable obs 
in the second wave who were 
unemployed in Mar‑2020

58 -

f-Number of untraceable obs 
in the third wave who were 
unemployed/had not resumed 
work in Jun-2020

71 -

g-Number of untraceable obs 
in the second wave who were 
unemployed/had not resumed 
work in Mar-2020

217

Unemployment rate calculation

Unemployment rate I (%) = (a + b)/(w–c) 3.26 4.37

Unemployment rate II (%): 
assume untraceable samples 
are unemployed if and only if the 
untraceable ones are unemployed 
in the last wave

= (a + b + d + e)/(u–c) 4.60 7.41

Unemployment rate III (%): 
assume untraceable samples 
are unemployed if and only 
if the untraceable ones are 
unemployed/waiting to return to 
work in the last wave AND also 
assume those who quit the labour 
market are unemployed 

= (a + b + f + g + c)/u 8.83 11.77

Unemployment rate IV (%): 
assume untraceable samples 
in June are unemployed if and 
only if they are unemployed in 
the second wave (March) AND 
assume untraceable samples 
in November are unemployed if 
and only if they are unemployed/
waiting to return to work in the 
second wave (June) 

= (a + b + f + e)/(u–c) 4.90 7.62

Note: The calculations for unemployed rates are weighted by the sample weight. 
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Table A9.3 Transition matrix for work status

Panel A: June–November 2020

Work status in Jun-2020 (%)

Work status in Nov-2020 (%) Work Not return 
to work

Unemployment

Work 71.26 3.41 5.72 

Not return to work (on vacation) 2.66 0.31 0.71 

Unemployment 1.23 0.77 2.15 

Out of labour market 1.41 0.00 0.00 

Attrition 7.66 0.24 2.47 

Panel B: March–June 2020

Work status in Mar-2020 (%)

Work status in Jun-2020 (%) Work Not return 
to work

Unemployment

Work 52.99 19.80 2.20 

Not return to work 0.92 2.93 0.37 

Unemployment 2.88 3.72 3.25 

Attrition 6.278 2.988 1.685

Notes: All numbers are weighted by the sample weight. The sample sizes for the baseline, the 
second and the third waves are 5,674, 5,027 and 4,539, respectively. ‘Out of labour market’ 
indicates those who had jobs in June 2020 but did not participate in the labour market in 
November 2020 for personal reasons. Attrition here includes both untraceable samples and 
those with incomplete or unreliable information. 

Table A9.4 Heterogeneous analysis for various groups of workers: Panel analysis 
for 3 February to 15 June

Dependent variable
Work resumption

(1) (2) (3) (4) (5) (6)

City lockdown
–0.132*** –0.100*** –0.119*** 0.109 0.076 0.009

(0.037) (0.035) (0.039) (0.085) (0.052) (0.049)

City lockdown 
*Under age 30 

–0.073**

(0.030)

City lockdown 
*Rural migrant

–0.065**

(0.026)

City lockdown 
*Manufacturing

–0.283***

(0.101)

City lockdown 
*Wholesale and retail

–0.284*

(0.155)

City lockdown 
*Accommodation 
and catering

–0.122

(0.099)
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Dependent variable
Work resumption

(1) (2) (3) (4) (5) (6)

City lockdown 
*Other industries 

–0.254**

(0.104)

City lockdown 
*Wage-earner

–0.234***

(0.045)

City lockdown 
*Has child aged under 6

–0.159**

(0.074)

City lockdown 
*Has child aged 
between 6 and 18

–0.127*

(0.068)

Individual fixed effect Yes Yes Yes Yes Yes Yes

Date fixed effect Yes Yes Yes Yes Yes Yes

No. of observations 673,618 440,994

No. of individuals 5,027 3,291

R2 0.681 0.681 0.681 0.682 0.682 0.679

* significant at 10 per cent 
** significant at 5 per cent 
*** significant at 1 per cent
Notes: Columns (1)–(7) are estimated using a daily panel dataset for work resumption (that is, 
return to work). Base groups for heterogeneous analysis in each column are listed as follows: 
Column (2), above age 30; Column (3), urban or rural local worker; Column (4), works in industry 
other than manufacturing, wholesale and retail, accommodation and catering; Column (5), 
self‑employed; Column (6), worker with child aged over 18, conditional on having at least one 
child. Standard errors clustered at the city level are in parentheses. 

Table A9.5 Lockdown status of Chinese cities

Panel A

City name City 
lockdown 
start date

Community 
lockdown 
start date

City name City 
lockdown 
start date

Community 
lockdown 
start date

Huanggang 23/1/2020 1/2/2020 Wuhai 12/2/2020 28/1/2020

Ezhou 23/1/2020 4/2/2020 Lüliang 29/1/2020

Wuhan 23/1/2020 10/2/2020 Ganzhou 6/2/2020 30/1/2020

Xianning 24/1/2020 5/2/2020 Wuzhong 31/1/2020

Yichang 24/1/2020 10/2/2020 Sanmenxia 31/1/2020

Jingmen 24/1/2020 10/2/2020 Yinchuan 31/1/2020 31/1/2020

Shiyan 24/1/2020 10/2/2020 Xinyang 6/2/2020 31/1/2020

Enshi 24/1/2020 10/2/2020 Lishui 1/2/2020

Jingzhou 24/1/2020 10/2/2020 Anshun 5/2/2020 1/2/2020

Xiaogan 24/1/2020 10/2/2020 South-east 
Guizhou

2/2/2020
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Panel A

City name City 
lockdown 
start date

Community 
lockdown 
start date

City name City 
lockdown 
start date

Community 
lockdown 
start date

Huangshi 24/1/2020 11/2/2020 Xinzhou 2/2/2020

Qinhuangdao 25/1/2020 8/2/2020 Jinhua 2/2/2020

Tangshan 28/1/2020 6/2/2020 Liupanshui 2/2/2020

Xiangyang 28/1/2020 10/2/2020 Guiyang 2/2/2020

Dongying 30/1/2020 10/2/2020 Yulin 2/2/2020

Chongqing 31/1/2020 8/2/2020 Wenzhou 2/2/2020 2/2/2020

Jining 3/2/2020 7/2/2020 Fangchenggang 8/2/2020 2/2/2020

Ningbo 4/2/2020 5/2/2020 Bayannur 12/2/2020 2/2/2020

Zaozhuang 4/2/2020 12/2/2020 Hohhot 12/2/2020 2/2/2020

Panjin 5/2/2020 6/2/2020 Xilin Gol League 12/2/2020 2/2/2020

Fuxin 5/2/2020 6/2/2020 Zunyi 3/2/2020

Dalian 5/2/2020 6/2/2020 Guigang 3/2/2020

Fushun 5/2/2020 6/2/2020 Jincheng 3/2/2020

Chaoyang 5/2/2020 6/2/2020 Huai’an 3/2/2020

Jinzhou 5/2/2020 6/2/2020 Binzhou 3/2/2020

Tieling 5/2/2020 6/2/2020 Taizhou 3/2/2020

Shenyang 5/2/2020 6/2/2020 South-west 
Guizhou

3/2/2020

Yangzhou 5/2/2020 6/2/2020 Zhoushan 3/2/2020

Dandong 5/2/2020 6/2/2020 Fuzhou 6/2/2020 3/2/2020

Liaoyang 5/2/2020 6/2/2020 Wuxi 9/2/2020 3/2/2020

Shuangyashan 4/2/2020 Ulanqab 12/2/2020 3/2/2020

Zigong 4/2/2020 Erdos 12/2/2020 3/2/2020

Zhenjiang 4/2/2020 Lu’an 5/2/2020

Anshan 4/2/2020 Maoming 5/2/2020

Lianyungang 4/2/2020 Huaihua 5/2/2020

Wuhu 4/2/2020 Ganzi 5/2/2020

Songyuan 4/2/2020 Liuzhou 5/2/2020

Huainan 4/2/2020 Suqian 5/2/2020

South Guizhou 4/2/2020 Kaifengw 5/2/2020

Tongren 4/2/2020 Meizhou 5/2/2020

Bengbu 4/2/2020 Pingdingshan 5/2/2020

Nanyang 4/2/2020 Nanchong 5/2/2020

Xi’an 4/2/2020 Quzhou 5/2/2020

Wenshan 4/2/2020 Lijiang 5/2/2020

Dezhou 4/2/2020 Heihe 5/2/2020
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City name City 
lockdown 
start date

Community 
lockdown 
start date

City name City 
lockdown 
start date

Community 
lockdown 
start date

Fuzhou 4/2/2020 4/2/2020 Suizhou 5/2/2020

Hangzhou 4/2/2020 4/2/2020 Fuyang 5/2/2020

Harbin 4/2/2020 4/2/2020 Weifang 5/2/2020

Zhumadian 4/2/2020 4/2/2020 Huzhou 5/2/2020

Nantong 4/2/2020 4/2/2020 Zhuhai 5/2/2020

Changzhou 4/2/2020 4/2/2020 Hengshui 5/2/2020

Zhengzhou 4/2/2020 4/2/2020 Guilin 5/2/2020

Linyi 4/2/2020 4/2/2020 Meishan 5/2/2020

Jingdezhen 4/2/2020 4/2/2020 Daxinganling 5/2/2020

Nanjing 4/2/2020 4/2/2020 Yichun 5/2/2020

Xuzhou 4/2/2020 4/2/2020 Quanzhou 5/2/2020

Jiujiang 6/2/2020 4/2/2020 Liaocheng 5/2/2020

Yingtan 6/2/2020 4/2/2020 Zhoukou 5/2/2020

Huaibei 9/2/2020 4/2/2020 Daqing 5/2/2020

Bijie 5/2/2020 Jiaxing 5/2/2020

Hechi 5/2/2020 Yancheng 5/2/2020

Haikou 5/2/2020 Sanya 5/2/2020

Wuzhou 5/2/2020 Zhaoqing 5/2/2020

Chengde 5/2/2020 Luzhou 5/2/2020

Panel B: Summary

Statistics for lockdown policies No. %

City lockdown (complete lockdown/partial 
lockdown)

19 5.8 

City lockdown (complete lockdown/partial 
lockdown/checkpoints)

91 28.0 

Community lockdown 240 73.8 

Number of city lockdown days (complete 
lockdown/partial lockdown)

39.63

(SD) (17.63)

Total number of cities 325 100.0 



This text is taken from China’s Transition to a New Phase of Development, edited by 
Ligang Song and Yixiao Zhou, published 2022 by ANU Press, The Australian 

National University, Canberra, Australia.

doi.org/10.22459/CTNPD.2022.09

http://doi.org/10.22459/CTNPD.2022.09

