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ABSTRACT

]

The long period of fast economic growth in China has created entrenched patterns of du-
alization in the labour market, and in social security. Chinese law calls for all employment
to be formalized and covered by a relatively generous system of five social insurances,
including one for unemployment. However, despite stagnation in standard formal employ-
ment, the number of persons covered by unemployment insurance continued to increase
in the 2010s, and the aim of this study is to explain this puzzle. The case of unemployment
insurance is particularly instructive regarding dualization in the labour market, given that
only employees af working age participate in the scheme. We rely on data at prefectur-
al-city level from the National Bureau of Statistics, satellite data for night lights and urban
land use, event data for labour unrest, and a corpus of regulatory documents labelled
via machine learning. The analysis focuses on descriptive statisfics and long-differenced
regression. The results indicate that beyond classical standard employment, the expansion
of unemployment insurance is driven by economic growth and cifies’ competition for a
shrinking pool of migrant labour.
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ZUSAMMENFASSUNG

Die lange Zeit der hohen Wirtschaftswachstumsraten in China hat zu fest verankerten
Mustern der Dudlisierung des Arbeitsmarktes und der sozialen Sicherheit gefuhrt. Das
chinesische Recht sieht vor, dass alle Beschaftigungsverhélinisse formalisiert und durch
ein relativ groPzigiges System von funf Sozialversicherungen, darunter eine Arbeitslosen-
versicherung, abgedeckt sind. Trotz der Stagnation der formalen Standardbeschéftigung
stieg die Zahl der in der Arbeitslosenversicherung versicherten Personen in den 2010er
Jahren weiter an, und das Ziel der vorliegenden Studie ist es, dieses Rétsel zu erklaren.
Der Fall der Arbeitslosenversicherung ist besonders aufschlussreich in Bezug auf die Du-
alisierung des Arbeitsmarktes, da nur Arbeitnehmer im erwerbsféhigen Alter an diesem
System teilnehmen. Wir stitzen uns auf Daten des Nationalen Statistikamtes auf Prafektur-
und Stadtebene, auf Satellitendaten tber die néchtliche Beleuchtung und die stedtische
Flachennutzung, auf Ereignisdaten tber Arbeitsunruhen und auf einen Korpus von mittels
Machine Learning aufbereiteten Gesetzesdokumenten. Die Analyse konzentfriert sich auf
deskriptive Statistiken und langdifferenzierte OLS-Regressionen. Die Ergebnisse zeigen,
dass die Ausweitung der Arbeitslosenversicherung Uber die klassische Standardbeschéf-
tigung hinaus durch das Wirtschaftswachstum und den Wettbewerb der Stédte um einen
schrumpfenden Pool von Arbeitsmigranten angetrieben wird.
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1. INTRODUCTION

After an unprecedented economic boom, offi-
cial GDP data suggests the People’s Republic
of China (PRC) is transitioning from middle-in-
come to high-income status in the mid-2020s,
though the objectivity of official GDP figures has
been called into question (W. Chen et al., 2019;
Martinez, 2022). The boom has been the result
of a comparatively successful transition from a
command economy to a more market-based
economic model. Like in other transition econ-
omies (Orenstein, 2001, p. 13), unemployment
insurance played an important role in gener-
ating social stability and social cohesion when
employment guarantees were given up and
large numbers of workers in state-owned en-
terprises (SOEs) were dis-employed during the
1990s (Duckett & Hussain, 2008). Once the
transition was completed, the PRC entered a pe-
riod of quasi-full employment in the 2000s, and
scholarly interest in unemployment insurance
began to fade.

But the economic transition also has created
entrenched patterns of dualization of employ-
ment and social security. Many former SOE
workers took up jobs in the informal sector of Chi-
na’s cities (Park & Cai, 2011), just like most mi-
grant workers in the emerging industrial centres
in the coastal provinces (Y. Chen, 2008). Both
groups remained largely excluded from the new
social insurance systems for urban employees
that replaced previous SOE protections (Duck-
ett, 2001; Frazier, 2010). According to Chinese
law, all employment should be contract-based,
and covered by five social insurances, including
pensions, healthcare and unemployment (Gal-
lagher et al., 2015; Giles et al., 2013). Howev-
er, official labour market statistics indicate that
formal employment has stagnated in the 2010s
(Rozelle et al., 2020), while automation of pro-
duction pushed more and more ageing migrant
workers out of industry, and into a service sector
dominated by small companies, informal em-
ployment and expanding platform-based work
(Rozelle & Hell, 2020). Simultaneously, the
continuous expansion of higher education has
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resulted in increasing difficulties for graduates
to find stable and formalized employment (Bai,
2006; Mok & Wu, 2016). The problem was fur-
ther intensified by slower economic growth, the
trade war since 2018, and the economic crisis
in the wake of Covid 19. In the early 2020s, the
PRC is facing the most severe unemployment cri-
sis since the large-scale privatization of SOEs in
the 1990s.

However, despite the stagnation of formal
employment, coverage of unemployment insur-
ance continued to rise in the 2010s (MoHRSS,
2022). This development appears puzzling,
given the institutional coupling of urban social
insurance coverage and standard formal em-
ployment. This study aims to explain the contin-
uous growth of unemployment insurance cover-
age in the 2010s. We devise working hypothe-
ses drawing on socio-economic theories of the
welfare state and labour mobilization theory,
which we test using regression analysis. In terms
of data, we rely on a unique dataset of indica-
tors for cities either at the provincial level (the
first sub-national level), or the prefectural level
(the second sub-national level).! The first set of
indicators stems from the National Bureau of
Statistics (NBS), and we intensively checked
these data for reliability, objectivity, and va-
lidity. The second set is state-of-the-art satellite
data on night lights and land usage, which we
compiled for the cities in the dataset. The third
set of indicators stems from labour unrest and
strike events data compiled by the China Labour
Bulletin in Hong Kong. It is the most comprehen-
sive dataset available in the 2010s. Fourth, we
compiled a dataset of regulatory documents
issued by central, provincial, and prefectural
city administrations to regulate unemployment
insurance. We extracted relevant regulations via
machine-learning and text mining. Finally, we
use data from the China Labor-Force Dynamics
Survey (CLDS) to get a differentiated analysis of
coverage.

Our results indicate that, first, exactly deter-
mining de jure coverage is complex and some-

1 Cities af the county-level, the third sub-national level,
were not considered.
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what ambiguous. Beyond central regulation,
various subnational levels of government enact
diverging regulations pertaining to coverage.
Furthermore, subnational governments can in-
terpret the term “employee” in central regula-
tions exclusively in the sense of the Standard
Employment Relationship (SER), or more in-
clusively. Second, de facfo coverage is overall
highest in contract-based, fulltime employment,
but features strong regional disparities connect-
ed to socio-economic development. Indicators
approximating SER employment in official statis-
tics do not include domestic private companies,
where formalized employment increased in the
2010s. Quantitative analysis largely confirmed
the hypotheses based on socio-economic wel-
fare state theory: coverage increase beyond
SER-employment is explained by economic
growth, domestic migration, and urbanization,
and largely driven by cities’ competition for a
shrinking pool of migrant labour.

2. LITERATURE REVIEW AND WORKING
HYPOTHESES

This section provides some background infor-
mation about Chinese unemployment insurance
and generates a series of working hypotheses
about coverage of unemployment insurance in
Chinese cities. It reviews socio-economic theo-
ries of the welfare state and adapts them to the
context of mainland China. Furthermore, it re-
views labour mobilization theory.

2.1 Socio-economic development and
welfare state expansion

Approaches linking socio-economic develop-
ment to the formation and expansion of the wel-
fare state revolve around two central hypoth-
eses: economic growth and development are
strong predictors of welfare state development,
and countries with comparable development
levels will exhibit a certain degree of policy con-
vergence (Flora & Alber, 1981; Obinger, 2019;
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Wilensky, 1975). Building up on a pioneering
study of welfare expenditures at provincial level
(Hong & Ngok, 2022), this study applies these
principal ideas to sub-national jurisdictions in
the PRC - a country of continental dimensions
with stark gaps in socio-economic development
and strong administrative decentralization.

The causal chains linking economic develop-
ment and welfare state development are long
and complex: technological progress changes
the methods of production, which in turn has
transformative effects on social structure and
family relations. Rising life expectancy and
lower fertility rates are among the outcomes of
this transformation which call for further social
policy intervention. In China in particular, filial
piety becomes an infeasible mode of securing
livelihoods in old age in the context of restric-
tive birth-planning and rapid aging. Finally,
structural change, or the “logic of industrialism”,
generates pressure for social protection against
industrial risks, and economic progress creates
the financial resources that allow for social poli-
cy intervention by the state. The level and growth
over time of GDP is thus a crucial explanatory
variable for social policy and welfare state de-
velopment (Obinger, 2019). This is particularly
true for unemployment insurance, although it
should be noted that, historically, unemployment
insurance was introduced rather late in West-
ern and other economies (Obinger & Schmitt,
2020) since it was more controversial than, for
instance, pension insurance. For the statistical in-
dicators of Chinese cities, we therefore expect
a connection between economic growth and
coverage:

Hypothesis 1: The higher the economic growth
rafe in a city, the faster the expansion of unem-
ployment insurance coverage.

In the following sections, we delve deeper into
the complex causal chains to develop more con-
crete hypotheses.



2. 1.1 DUALZATION AND THE STANDARD
EMPLOYMENT RELATIONSHIP

When societies undergo processes of economic
development and modernization, their labour
markets tend to develop in a dualized way, i.e.
there is a cleavage between a formal, urban
sector of employment and an informal sector.
The formal sector is characterized by institution-
alized partition of labour with stable and spe-
cialized roles, which link up to corresponding
pathways of formal education or vocational
training. By contrast, the informal sector offers
broader and less institutionalized roles, which
less directly link up to institutionalized pathways
of education or vocational training (Middleton
et al., 1993). Overall, labour productivity in the
formal sector is higher than in the informal sec-
tor, so the former produces more resources that
can be used for social insurance or other ben-
efits. Among other things, the term dualization
points to the notable differences of working and
living conditions between the formal and infor-
mal sector.

One crucial institutional foundation of work
in the formal sector is the SER, which also con-
stitutes an institutionalized dividing line in social
protection globally (Hahs & Mickenberger,
2022; Mickenberger & Dingeldey, 2022).
There are different definitions for the concept,
which usually include the elements of a (1) full-
time work relationship based on (2) a contract
concluded (3) directly between employer and
employee, which is typically (4) permanent rath-
er than fixed-term in nature. Under the planned
economy, workers in SOEs checked many of
those boxes, but were life-long members of a
company rather than hired based on a labour
contract (Warner, 1995). Since the 1980s, Chi-
na’s economic growth was largely based on
cheap and informal labour (Park & Cai, 2011).
But by increasing economic productivity, it also
laid the foundation for the expansion of a formal
employment sector with mandatory social insur-
ance in urban areas.

In the PRC, the connection between employ-
ment status and unemployment insurance is cod-
ified by regulatory documents and laws. Like in
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many transition economies, unemployment in-
surance played an important role in stabilizing
society during reforms of the state sector. Un-
employment insurance was introduced for SOE
workers in the 1980s, for whom it provided one
of three pillars of protection against unemploy-
ment in the 1990s and 2000s - alongside con-
tinued support from SOEs, and social assistance
(Duckett & Hussain, 2008; Solinger, 2005).
Since 1999, unemployment insurance was ex-
tended to formal employees in the private sector
(Guowuyuanling 1999, 258). Existing research
points to a strong connection between standard
contract-based employment and social insur-
ance coverage, including unemployment insur-
ance (Giles et al., 2013). The China Labour Sta-
tistical Yearbook even lists a special category
of “on-the-job employees” (zaigang zhigong),
which is associated with standard employment
and social insurance coverage (MoHRSS,
2022). The indicator primarily covers employers
in public or mixed (semi-public) ownership, but
largely excludes domestic private companies,
which are associated more with informal em-
ployment. Our second hypothesis reflects pat-
terns of dualization typical for a country transi-
tioning from middle to high income status:

Hypothesis 2: The higher the growth rate of stan-
dard (on-the-job) employment, the higher the
growth rate of unemployment insurance cover-
age.

2. 1.2 URBANIZATION AND MIGRATION

Economic growth in China has been driven by
processes of structural change, in which labour
shifted from agriculture to industry and services,
and people moved from the countryside to the
cities (Naughton, 2018). This logic of industri-
alism strongly facilitated the growth of urban
populations and the expansion of urbanized
areas into previously rural areas. City govern-
ments in coastal China enabled mass migration
of cheap labour by creating an implicit consen-
sus between local business and residents on
systematically excluding migrants from formal
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employment, social protection and permanent
local household registration (Y. Chen, 2008;
Park & Cai, 2011). The institutional basis for this
is the Chinese hukou system, which distinguish-
es between residents with and without a local
household registration (hukou), the latter main-
ly including migrant workers from other regions
(Chan & Buckingham, 2008).

However, the demographic transition under-
mined the feasibility of a growth model based
on cheap labour (D. Liu, 2015; Y. Zhang et al.,
2018), pushing firms to upgrade to more tech-
nology- and skill-intensive production (H. Li et
al., 2012, 2017). During this process, firms de-
veloped a rational interest in unemployment
insurance since they competed for skilled em-
ployees and needed their employees to invest
in coherent skill-sets (like in other countries; see:
Mares, 2003). Firms also lobbied local govern-
ments to adjust their policies through formal and
informal channels (Schubert & Heberer, 2017),
and many shifted to more integrative policies
towards migrants in the 2010s (J. S.-H. Wang
et al., 2023). We argue that these trends facil-
itated increasing coverage of migrant workers.
Statistical indicators are only available for a few
years: migrant worker coverage rose from only
3.9%in 2009 to 10.5% in 2014 — 11.5% among
intra-provincial migrants and 9.8% among in-
ter-provincial migrants (Tian, 2018 pp. 232).

Formal employment primarily captures the
most successful migrant workers, who manage
to fully integrate into urban society and live with
their families in the destination city. However,
the vast majority of migrant workers are season-
al migrants who return home once a year, and
may change destination cities frequently (Fan,
2008). Their presence mainly contributes to SER
employment of urban residents, but some might
be insured too. Many seasonal migrants work in
the construction sector (Swider, 2015), and thus
contribute to the growth of urban areas, which is
the basis for our third hypothesis:

Hypothesis 3: The bigger the expansion of urban-
ized area in a prefectural or provincial city’s fer-
ritory, the faster the expansion of unemployment
insurance coverage.
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A minority of migrant workers also manages
to establish themselves as permanent residents
in one destination city, and an even smaller mi-
nority manages to naturalize and acquire a local
household registration at the destination place.
Those are typically skilled migrants with stable
jobs, who often bring their family to live with
them at the destination city (H. Wang, 2011).
Such migrants are more likely to be insured than
seasonal migrants who leave their families at
the sending place, which is why we expect the
number of permanent residents in a city to af-
fect coverage. The official statistical indicators
for permanent residents (changzhu renkou) and
the registered population (huji renkou) are help-
ful for distinguishing levels of integration. The
status of a permanent resident can be assigned
by the destination city to migrants who live there
for prolonged periods of time, and it does not
require changing the household registration. By
definition, this category excludes many season-
al migrants, and captures migrants with compar-
atively stable living conditions who are not in a
standard employment relationship.

Hypothesis 4: The higher the growth of the num-
ber of permanent residents in a city, the faster the
expansion of unemployment insurance coverage.

By contrast, acquiring a local hukou at the desti-
nation place represents a deeper level of social
integration. The transfer of a household registra-
tion is a more complex process, which requires
the cooperation of local government and ad-
ministration in both the sending and destination
area. A hukou transfer usually requires migrant
workers to forgo the right to agricultural land
in their native village, and thus a potential fall-
back option for a livelihood in times of economic
crisis. Many migrant workers are sceptical about
taking this step (Zhu & Lin, 2011, p. 9). Local gov-
ernments in sending places in Central and West
Ching, in turn, are assigned subsidies for social
insurance and many public services based on
the number of the registered population (Miller,
2016b). For them, formalizing outmigration by
hukou transfer shrinks their fiscal transfer reve-
nue, so they have incentives to retain the regis-



trations of persons who out-migrated. For higher
levels of government, the hukou population is a
more reliable indicator to base accounting on,
because hukou status is more tightly controlled
than permanent residency and cannot easily be
inflated by local government to increase their
transfer revenue.

Conversely, formalizing in-migration via huk-
outransferincreases the costs of social protection
and public service provision in the coastal prov-
inces, where most destination cities are located.
This is particularly the case for trans-provincial
migration. Coastal provinces receive fewer cen-
tral subsidies for social protection and public
services, leaving a higher fiscal burden on the
provincial level. Furthermore, wealthy counties
and prefectural cities often increase the gener-
osity of local social benefits, which increases the
costs at local level compared to other localities
(Mdller, 2016a, 2016b). Many destination cit-
ies operate point-systems which make certain
levels of education or home-ownership a nec-
essary pre-condition for acquiring a local huk-
ou (Y. Dong & Goodburn, 2019). But in recent
years, more and more cities also facilitate the
integration of migrant workers by granting them
a formal household registration (J. S.-H. Wang
etal., 2023), largely in competition for a shrink-
ing workforce. We thus also expect increases in
the registered population to increase coverage,
and those should be even stronger predictors of
coverage than permanent residency figures:

Hypothesis 5: The higher the growth of the regis-
tered population in a city, the faster the expansion
of unemployment insurance coverage.

These hypotheses and the corresponding indica-
tors enable us to better grasp the development of
dualization and its connection to unemployment
insurance coverage: on-the-job employment
captures formal employment in the public and
semi-public sector, and increases in the registered
and permanent population should capture a sub-
stantial part of formal employment in the domestic
private sector, along with some informal employ-
ment. When controlling for those indicators, the
growth of urban space captures primarily infor-
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mal employment, thus providing an indicator for
the extent to which dualization is overcome.

2.2 Power resources and labour
mobilization

Unemployment insurance is a comparatively
contentious branch of social insurance. Theories
of power resources interpret social policy as the
result of societal power struggles, most notably
between interests of capital and labour. Histor-
ically, organized labour, workers’ parties and
business associations influenced the allocation
of resources in society through different chan-
nels. These theories explained asymmetries in
social and political influence of the opposing
camps, focusing on indicators regarding voter
mobilization in elections and government par-
ticipation of the respective parties, the strength
of unionization and of business associations, as
well as strikes, collective bargaining, and la-
bour mobilization more generally (Ebbinghaus,
2019; Esping-Andersen, 1990; Korpi, 1983).2
Labour mobilization and the balance of power
between opponents and proponents were par-
ticularly relevant in the case of unemployment
insurance, especially before the advent of cor-
poratist arrangements, since it represented the
greatest violation of liberal economic principles
and protected healthy and employable people.
Moreover, it was considered difficult to calcu-
late actuarially in the face of cyclical uncertain-
ties (Oktem, 2022; Paster, 2015).

These theories are applicable in the PRC, al-
beit to a limited extent. Labour unions and sec-
toral associations are typically extensions of the
party and/or the state, rather than autonomous
bottom-up organizations. Unions do not act as
an independent representation of workers in-
terests, but rather as a mediator between man-
agement, workers and government.* However,

2 For literature on social movements more generally, see:
(Rucht, 2023)

3 In a similar way, entrepreneurs and business associ-
ations seek to influence government through informal
networks, rather than confronting it openly (Schubert &

Heberer, 2017).

SFB 1342 WorkingPapers No. 29 [5]



both the presence of unions and party cells has
been found to positively impact the coverage
of social insurance more generally (Z. Dong et
al., 2016; Gao & Rickne, 2017; Rickne, 2013).
More importantly, the new working classes ac-
tively influenced the recent social fabric of the
PRC (Butollo & ten Brink, 2012; Elfstrom, 2021).
This can be seen in the tens of thousands of so-
cial protests inside and outside companies since
the 2000s, which the government considers to
be “unofficial mass events” (including mobiliza-
tion events, violent protests, and strikes) — and
which the government is determined to defuse.
In this study, we therefore expect an impact of
labour mobilization on the recent expansion of
unemployment insurance (Carter et al., 2013;
Ciccia & Guzmdn-Concha, 2018; Niedzwiecki
& Pribble, 2023).

Hypothesis 6: Cities with more frequent and more
infense labour unrest expand unemployment insur-
ance coverage more quickly.

3. METHODS AND DATA

Our research design focuses on observational
data from Chinese prefectural and provincial
cities. The level of statistical aggregation — the
second of three sub-national levels — matches
our level of analysis, because unemployment
insurance is typically pooled at the level of pre-
fectural or provincial city. Furthermore, the gap
between registered and permanent population
in census data indicates that most variation is
between cities, rather than between provinces
(Z. Li et al., 2024). This points to prefectural and
provincial cities being the most appropriate level
of analysis.

We conduct regression analyses using a two-
wave panel with the growth rate of the number
of people insured in unemployment insurance as
the dependent variable (long differences). This
parametrization avoids potential distortions in-
herent to conventional coverage rates in case
there are errors in the data (see also: C. Li &
Gibson, 2015). The timespan of analysis rang-
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es from 2012, the earliest year for which data
on insurance coverage at prefectural city level
are available, till 2019, to avoid the distortions
caused by the Covid 19 pandemic. The core of
the dataset was compiled from time series from
the National Bureau of Statistics (NBS), covering
288 prefectural and provincial cities and more
than 90% of China’s population as of 2012. To
optimize data quality, we implemented exten-
sive triangulation of statistical indicators.” In the
regression analysis, we only consider highly sig-
nificant results to maximize robustness against
random measurement error. To provide a more
differentiated view of core indicators, we con-
textualize NBS data with data from the CLDS.
For the analysis, we limit the impact of outliers by
winsorizing the indicator for the registered pop-
ulation with a threshold of 0.05.

Furthermore, we use satellite-detected night-
time lights (NTL) data to supplement report-
ed GDP data as a measure of city economic
growth. These NTL data are popular in research
where GDP data are either unavailable or ma-
nipulation is suspected (Martinez, 2022) be-
cause they are outside of political control and
are comparable over space irrespective of vary-
ing statistical capacity and economic informality
(which can undermine administrative data). We
chose a NTL data source that should be best for
our setting — NASA's Black Marble near-nadir
annual composites (Gibson, 2021; Romdn et
al., 2018; X. Zhang & Gibson, 2022). For the
final analysis, we create a light-corrected GDP
indicator by averaging over the growth rates
of GDP and lights. The outcome has a correla-
tion with the original GDP growth rates of 0.96,
whereas the correlation between original GDP
and luminosity growth is 0.69. The indepen-
dence of the errors in night lights and official
GDP data cancels out errors in each of the orig-
inal indicators, and thus mitigates potential bias
in the calculations.

4 NBS data is transferred upwards through the admin-
istrative hierarchy by Chinese cities, but not all local
indicators form consistent time series. Therefore, we
conducted extensive data friangulation and consistency
checks, excluding indicators where we perceived prob-
lems with validity, reliability, and objectivity.



For the rate of urban area growth of each city,
we use land cover data provided by the Coper-
nicus Climate Change Service (C3S, 2019),
which is the earth observation component of the
EU Space Programme. These global land cover
maps categorize the land surface into 22 class-
es’ at a spatial resolution of 10 arc-seconds
(corresponding to about 250 meters at China’s
latitude). The estimates are updated yearly, with
images obtained from the Sentinel 3 satellites,
and are consistent with earlier global annual
land cover data for 1992 to 2015 produced
by the European Space Agency (ESA) Climate
Change Initiative (CCl). We calculate the sum
of built-up area by city in 2012 and in 2019 to
derive the rates of change. For the analysis, we
limit the impact of outliers by winsorizing the in-
dicator with a threshold of 0.05.

To capture the intensity of labour mobiliza-
tion in different cities, we draw on strike data
from the China Labour Bulletin in Hong Kong.
It is the richest and most comprehensive collec-
tion of labour unrest data in the 2010s, provides
event descriptions and classifications regarding
the nature of demands, and the type and scope
of the event. As the occurrence of protest events
strongly fluctuates from year to year, we aggre-
gated the event count over the period of obser-
vation. However, this way, we could not calcu-
late a growth rate, for data is not available for
the eight years before 2012, including a major
strike wave in Guangdong in 2010 (Butollo &
ten Brink, 2012), that preceded a massive ex-
pansion of coverage there. Instead of growth
rates, we use three event counts: the total num-
ber of recorded protest events, the number of
strikes, and the number of protest events with
more than 100 participants.

Finally, we compiled a corpus of relevant
regulatory documents to extract information on
sub-national coverage rules and pooling ar-
rangements via machine learning text classifica-
tion, and other text mining techniques. Relying on
Beijing University’s PKUlaw database (fali fagui
shujuku) we collected 1,935 relevant documents

5 One of these 22 classes is urban areq, based on artifi-
cial and impermeable surfaces.
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from the central government, all 31 provincial
jurisdictions, and 175 prefectural cities. We split
the documents into a total of 48,136 sentences,
from which 7,472 sentences were selected ran-
domizing across documents and sentences. We
coded whether these sentences contained cov-
erage regulations and trained an ensemble of
machine learning classifiers (logistic regression,
bagging, boosting, and transformers) to predict
the relevance of the remaining sentences and
documents. Then, we analysed the documents
and sentences in descending order of predict-
ed relevance until relevant information ceased
to come up. The methodological appendix pro-
vides an in-depth description of our approach.

4. Results

This section presents the results of our analysis.
The first sub-section discusses de jure coverage in
the context of China’s multilevel polity. It was not
possible to reconstruct clear and unambiguous
coverage regulations for all prefectural jurisdic-
tions, which precluded the creation of a quanti-
tative indicator for de jure coverage expansion
at local level. Rather, on-the-job employment is
the best indicator for de jure coverage, but it has
a certain margin of error. The second sub-sec-
tion analyses how de facto coverage relates
to the SER, developed over time, and differs
regionally. The third sub-section discusses the
results of long-differenced regression analysis.
For robustness, we test the model on a data set
in which influential outliers are removed,® and
on subsets of the data split along the median of
light-corrected GDP. The analysis is conducted
for one larger period, rather than multiple pe-
riods, because the use of satellite data in panel
models requires long intervals.

6 We removed the city of Lhasa due to an exireme value
that would become an influential outlier and distort the
calculations.
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4.1 De jure coverage of unemployment
insurance

As this section will show, de jure coverage is
fragmented, with provincial and prefectural ju-
risdictions all enacting their own coverage reg-
ulations. However, it was not possible to unam-
biguously reconstruct de jure coverage for all the
prefectural jurisdictions for several reasons. First,
there were no documents available for some
prefectural jurisdictions (see: Appendix A2.4).
Second, most regulatory development occurred
after the enactment of unemployment insurance
in 1999. We originally expected broad and
thorough regulatory change at local level to co-
incide with the expansion and changing struc-
ture of coverage of unemployment insurance.
But our results point to limited development in
formal regulations. Rather, we found ambiguous
definitions of who is considered an “employee,”
or under which conditions staff in public service
units is required to participate. We see this as
enabling flexible policy implementation at local
level. However, since this flexibility is not always
formalized in the regulatory documents pertain-
ing to unemployment insurance, we were unable
to construct a meaningful quantitative indicator
for de jure coverage expansion to be used in the
following sections.

In principle, social insurance should have
very broad coverage. The 1995 Labour Law
clarified that all labour relationships (laodong
guanxi) should (yingdang, rather than must) be
formalized with a labour contract, and that all
labourers should participate in social insurance
(Renda 1995, §16 & §72). The 2007 Labour
Contract Law tightened the connection between
employment and labour contract; and asked for
social insurance participation to be specified in
labour contracts, and for compliance to be mon-
itored by local governments among other things
(Renda 2007, §17 & §74). So, social insurance
should cover all dependent work relationships,
but standard contract-based employment is at
the core, and on-the-job employment is the sta-
tistical indicator most suitable for measuring it.

For unemployment insurance, de jure cover-
age is slightly ambiguous. On the one hand, cov-
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erage is defined narrowly in central regulations.
A first system was introduced by central decree
in 1986 along with contract-based employment
(Guofa 1986, 77). It primarily targeted SOE
workers. In 1999, the State Council extended
the system to urban enterprises and public ser-
vice units. Urban enterprises include those in
state, collective, foreign, private (siying) or other
ownership. Provincial governments can decide
to extend coverage to social organizations (she-
hui tuanti), private non-company organizations
(minban feigiye danwei) and household compa-
nies with employees (you gugong de geti gong-
shanghu) (Guowoyuanling 1999, 258, §2 &
§32). On the other hand, however, the Ministry
of Labour and Social Security (MolLSS)” called
for the term “employee” (zhigong) to be inter-
preted broadly, including informal employees,
workers with rural and/or external household
registration,® and foreigners (Laoshebufa 1999,
9). In 2005, the MolSS specifically called for
extending coverage among flexible employ-
ees (linghuo jiuye renyuan) where the SOE re-
forms led to declining numbers of contributors
(Laosheshiyesihan 2005, 1).” Subnational lev-
els thus could for example include flexible work-
ers either by mentioning them explicitly in their
documents, or by implicitly treating them as em-
ployees.

Due to such ambiguities, determining wheth-
er a specific group is or is not de jure covered
in a specific province and year is not always
straightforward.  Provincial-level governments
could include different groups of employers and
employees by explicit choice, or implicitly by
interpretation of terms like “employee” or “com-
pany.” Regarding employer types, provincial
coverage regulations were overall quite homo-
geneous. They nearly always explicitly included
social and private non-company organizations;

7 In 2008, the MolSS was merged with the Ministry of
Personnel to form the Ministry of Human Resources and
Social Security (MoHRSS).

8 The State Council merely specified that migrant workers
were exempt from premium payment in 1999.

9 The 2010 Social Insurance Law merely specified that
all employees should participate in unemployment in-

surance (Renda 2010, §44).



and few jurisdictions explicitly mentioned civil
servants, township-village enterprises, and em-
ployees in army organizations or other groups
respectively. The inclusion of household com-
panies with employees was initially not men-
tioned in twelve of the thirty-one jurisdictions,
but they gradually seem to have been included
there as small companies.® In a similar way,
some provinces explicitly included flexible and
self-employed workers'" on a voluntary basis,
such as Hubei and Yunnan (Hubei Province
government 2002, §22; Yunnan Province gov-
ernment 2006, §40); whereas others like Fuji-
an arguably included them by interpretation. "
We found direct and indirect evidence of those
groups’ inclusion in thirteen provincial jurisdic-
tions, but others may have included them without
producing regulatory evidence (cf.: Giles et al.,
2013, p. 129). During the period of observation,
there were few explicit changes in de jure cov-
erage, rendering it quasi time-invariant during
the period of observation and thus unsuitable for
quantitative analysis in a panel model.

In 27 out of 31 provincial jurisdictions, pro-
vincial regulations merely constitute an umbrella
for the subordinated jurisdictions. There, prefec-
tural cities can have their own coverage regu-
lations, and sometimes also counties and coun-
ty-level cities. Given regulatory ambiguity, it is

10 During the Covid crisis, household companies with em-
ployees were entitled to subsidies from unemployment
insurance funds in most of these provinces.

11 Self-employed persons are referred to by various termi-
nologies, including free-lancers (ziyou zhiye), self-em-
ployed (zimou zhiye), individual economic organi-
zations (gefi jingji zuzhi), and household companies
without employees (wu/wei gugong de geti gong-
shanghu).

In Fujian, the indirect evidence of their inclusion is a lefter

of the provincial Bureau of Labour and Social Security

(BolSS) indicating which districts of Fuzhou City should

enact a lower cost rate for household companies’ and

flexible workers” premiums because these workers op-

posed higher premiums (Fujian Province BolSS 2007).

The provincial regulations enacted in the previous year

did not mention these groups at all. The central govern-

ment mandated substantial cost rate decreases in the

2010s, arguably eliminating the need for group-specific
rates during the extension to the private sector (see also:

Tian, 2018, pp. 236-251).
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not always clear whether coverage regulations
at prefectural level go beyond the provincial
standards or not, or whether all inclusion is for-
malized. However, we expect governments that
enact special regulations to put a particular em-
phasis on the groups targeted. For example, our
dataset includes seven cities with specific provi-
sions for flexible employees (cf.: Tian, 2018, pp.
150-179): Nanjing and Sugian in Jiangsu Prov-
ince, Harbin (Heilongjiang Province), Jilin (Jilin
Province), Ordos (Inner Mongolia) and Xiamen
(Fujian Province).

In summary, while de jure coverage is em-
bedded in the fragmented multi-level nature of
China’s polity, the ambiguity of core concepts
makes it flexible as well. This explains the ab-
sence of major change in coverage regulations
during the expansion of coverage in the 2010s,
which the following section analyses.

4.2 De facto Coverage

The previous section analysed laws and reg-
ulations defining de jure coverage of unem-
ployment insurance. This section focuses on de
facto coverage, on the connection to the SER,
on the development of coverage over time,
and on regional differences. To illuminate the
connection between unemployment insurance
coverage and the SER, we use data from the
2016 CLDS. Overall, unemployment insurance
covered 2,200 of 14,011 economically active
respondents, which equals a coverage rate of
15.7%." Table 1 provides a more in-depth look
at different status groups in 2016: coverage was
highest by far among employees with full-time,
contract-based employment, followed by those
in part-time employment. However, substantial
shares of informal full-time employees and of

13 The 218 CLDS respondents who failed to report on
unemployment insurance coverage are freafed as un-
covered here. CLDS coverage is substantially lower
than the coverage rate of the economically acfive pop-
ulation of 22.4% for 2016 suggested by NBS figures.
These differences may be due to sampling issues in the
CLDS; and/or the NBS data under-estimating the total

number of economically active persons (Holz, 2013).
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Table 1: Unemployment insurance coverage by employment status in 2016

Status Employees: Employers:  Self-
5686 employed:
(40.58%) 287 1709
(2.05%) (12.20%)
Contract Contract: 2847 (50.07%) No contract: 1710 (30.07%)
Fulltime Full-time: Part-time: 81  Full-time: Part-time:
2766 2 859% 1555 155
(97.15%) ( ) (90.94%) (9.06%)
Unemployment Covered: Covered: Covered: Covered: Covered: Covered:
nsurance 1631 23 273 9 34 56
(58.97%) (28.40%)  (17.56%) (5.81%) (11.85%) (3.28%)

Note: Data has been taken from the 2016 CLDS. There was a total of 14,011 economically active respondents, the status group of agricultural workers

was omitted here. Among the status group employees, 1,129 did not answer the question regarding the labour contract. Respondents who failed to

report on unemployment insurance coverage were counted as not covered.

employers were covered, while coverage was
lowest in informal part-time and self-employ-
ment. While there was no direct indicator for
permanent employment, coverage was higher
among formal employees whose labour contract
had been signed before 2015, which excludes
one-year contracts. In this group, 840 of 1281
full-time employees were covered (65.57%),
and 16 of 34 part-time employees (47.06%). So
overall, unemployment insurance coverage was
clearly higher in employment relationships ap-
proximating the SER. It reflects a state of largely
dualized coverage, but with some significant in-
roads of coverage in the informal sector.

How does this cross-section relate to nation-
al-level developments2 Figure 1 illustrates the
development of urban employment and other
economic activity between 2008 and 2019.
The indicator on-the-job employees refers to
contract-based employment with social insur-
ance, and has strong overlaps with the SER.
Representing a conventional concept of formal
employment (see also: Mok & Wu, 2016), the
indicator focuses on employers that are state-
owned, collective, foreign-invested or of mixed
ownership, but excludes domestic private com-
panies, which are traditionally associated more
with informal employment. On-the-job employ-
ment also excludes various forms of a-typical
employment — such as during probation time,
or informal employment (MoHRSS, 2022). Ac-
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cording to 2016 CLDS data, in organizations
associated with SER (on-the-job) employment,
coverage was 69.3% for those with full-time,
contract-based employment, up from 62.3% in
2014; and 54.4% for all employees, up from
45.9% in 2014. The “urban employees” indi-
cator goes beyond on-the-job employment by
also covering a-typical employment in the same
types of organisations.

Figure 1 illustrates the process of coverage
expansion. Until 2012, the number of persons en-
rolled with unemployment insurance was slightly
above the “on-the-job employees,” indicating
that coverage was focused on SER employment.
In the 2010s, the number of on-the-job employ-
ees began to stagnate and decrease, while cov-
erage continued growing, pointing to increasing
coverage of the private and informal sector.
Coverage also surpassed the targets specified
in the five-year plans, which required 160 mil-
lion persons by 2015, and 180 million by 2020
(Guofa 2012, 17; Renshebufa 2016, 63).

The plans also emphasized small and medi-
um enterprises, typically associated with private
ownership and informal employment. CLDS
data indicates that overall coverage of the pri-
vate sector, including private companies and
self-employment, grew from 11.3% in 2014 to
15.5% in 2016. In domestic private companies
alone, it grew from 19.9% to 29.0%. Full-time,
contract-based employees’ coverage grew from



Figure 1: Urban Employment and Unemployment Insurance Participation

300,000,000

250,000,000

200,000,000

workers

150,000,000

Number of

100,000,000

50,000,000

0

mmmm Coverage S-year plan target
Urban employees

—— On-the-job employees
Private enterprises

= Inemployment insurance participanis
Household companies and sellf-

employed

Private sector (enterprises, household
companies and self~employed)

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Sources: China Statistical Yearbook (various years); China Labour Statistical Yearbook {various years); reporting of employment in private enterprises

ended in 2017, later figures are estimates.

39.5% to 47.9%. For comparison, coverage
among those without a labour contract grew
from 4.94% to 6.67%. According to CLDS dataq,
formal employment in the domestic private sec-
tor grew from 37.2% in 2012 to 55.1% in 2016,
explaining part of this trend. But at the same time,
the Phi coefficient between having a labour con-
tract and being covered decreased from 0.5 to
0.44, passing from an intermediary to a weak
connection, and thus indicating increasing cov-
erage of informal employment as well. These
figures illustrate that the coverage expansion in
the domestic private sector was in part facilitat-
ed by growing formal employment there, while
coverage of informal employment and self-em-
ployment was also growing. These results point
to a weakening linkage between coverage and
the SER, and to weakening dualization.
Dualization was weakened in part because
coverage was incomplete among on-the-job
employees as well. This is further confirmed
when taking a cross-sectional perspective on
coverage. Map 1 illustrates an indicator we call
SER-coverage in China’s prefectural and pro-
vincial cities. It represents the number of insured

SOCIUM

persons divided by the number of on-the-job
employees as of 2019. With a generous margin
of error, the indicator corresponds to the rela-
tionship between de facio and de jure coverage.
Yellow jurisdictions feature coverage around
100%, green ones feature higher-than-expected
coverage, and red ones feature lower-than-ex-
pected coverage. There are clusters of elevated
coverage in the Pearl River Delta, the Yangzi
Delta, and around the Shandong Peninsula and
the Bohai Gulf. Here, we can expect most on-
the-job employees and much of the private sec-
tor to be covered. Conversely, there is a belt of
mostly low coverage in the agricultural inland
provinces, stretching from Jiangxi via Hubei and
Henan to Shaanxi and Gansu in the North-West.
Coverage is also low in the mountainous South-
West. It is remarkable that even coverage of
SER employees strongly depends on the uneven
levels of socio-economic development. In much
of central China, even full-time, contract-based
employment in the public sector does not ensure
unemployment insurance coverage.

To analyze the process that led to the 2019
levels of coverage and weakened dualization,

SFB 1342 WorkingPapers No. 29 [11]



Map 1: SER-Coverage 2019
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Note: Coverage of formal employees was calculated by dividing the total number of insured by the number of on-the-job employees, which are most
closely associated with contract-based standard employment and social insurance coverage.

we shift to looking at the growth rate of the num-
ber of insured persons between 2012 and 2019.
The national growth rate was 19.47%," which is
roughly represented by the transition from light
orange to yellow. Growth rates de-emphasize
the historical legacies of uneven development in
two ways. First, they focus on changes between
2012 and 2019. Second, they quantify growth
relative to the starting point by measuring it as
a percentage. The growth rates are also high-
er in the coastal provinces than in the agrarian
inland provinces. However, growth rates are
mostly low in the North-East, reflecting econom-
ic stagnation and outmigration from that region,
while de-emphasizing the historically higher
level of socio-economic development. Con-
versely, growth rates are higher in the South-
West, which has developed more dynamically

14 The figure represents the median of the two-year aver-
ages of the growth rates in the sample.
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from a lower starting point in the 2010s, which
is arguably due to tourism and the relocation of
industry from the coast. There are only two ex-
treme outliers: Shenzhen (242.54%), which saw
a massive coverage increase following a strike
wave in Guangdong in 2010 as noted above;
and Llhasa (501.94%), which arguably saw
quick urbanization and social insurance expan-
sion other parts of the country experienced in
previous decades. To avoid distortions, we use
two-year averages for the quantitative analysis
below and exclude Lhasa from the analysis.

4.3 Hypotheses tests

Table 2 illustrates the results of the hypothesis
tests on two-wave panel data via long-differ-
enced regression of the growth rates. It features
regular standard errors, which were almost al-
ways larger than robust standard errors (HCT).



Map 2: Growth Rates of Insurance Participation 2012 - 2019
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Calculations with robust standard errors are pro-
vided in the appendix for comparison.

Hypothesis 1: The higher the economic growth
rafe in a city, the faster the expansion of unem-
ployment insurance coverage.

The core hypothesis of socio-economic theory is
confirmed.” As a stand-alone, the light-corrected
GDP growth indicator explains 12.1% of variation
in the growth rates of the number of insured (Model
1). For 100% growth in light-corrected GDP, the
number of insured grows by 28.9%. This coefficient
shrinks and loses some of its significance when oth-
er independent variables are infroduced.

15 Robustness checks indicate the indicator’s significance
is stronger in the subset of cities below the median of
light-corrected GDP growth.
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Hypothesis 2: The higher the growth rate of formal
(on-the-job) employment, the higher the growth
rate of unemployment insurance coverage.

As noted above, the indicator of on-the-job em-
ployees provides a very good - though not per-
fect — proxy for formal urban employment with
social insurance. All other things being equal,
an increase in on-the-job employees of 100%
in a city is connected to an increase of 30.8%
in the number of insured in Model 2.'° The cor-
responding effect of light-corrected GDP shrinks
to 18.1%. Explained variance rises to 16.9%.
The indicator’s omission of some formal employ-
ment in domestic private companies arguably
contributes to the significance of the intercept in

16 Robustness checks prove the indicafor significant in
both subsets of cities above and below the median of
light-corrected GDP, but more strongly so in the subset
below the median.
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Table 2: Regression analysis with long differences

(1) (2) (3) (4) (5) (6) (7) (8) (9)
(Intercept) 4.396+ 9.438***  0.487 1.160 -1.708 -0.546 -4.518 -3.128 -3.669
(2.585) (2.790) (4.153) (3.912) (3.908) (3.884) (4.282) (4.214) (4.217)
GDP (light-corrected) 0.289***  0.181***  0.193***  0.146** 0.107* 0.110* 0.125* 0.123* 0.129*
(0.045) (0.051) (0.051) (0.048) (0.050) (0.049) (0.049) (0.050) (0.050)
On-the-job employees 0.308***  0.289***  0.173* 0.244***  0.193** 0.160* 0.160* 0.154*
(0.074) (0.073) (0.072) (0.069) (0.071) (0.072) (0.074) (0.073)
Urban space growth 0.216** 0.243***  0.268***  0.266***  0.294***  0.286***  0.293***
(0.075) (0.071) (0.071) (0.070) (0.071) (0.071) (0.071)
Population 1: permanent 0.557*** 0.322** 0.221+ 0.264* 0.254*
(0.091) (0.116) (0.124) (0.121) (0.121)
Population 2: registered 1.856***  1.202** 1.196** 1.204** 1.205**
(0.293) (0.372) (0.370) (0.371) (0.371)
Protest events 0.059*
(0.028)
Protest events (strikes) 0.156
(0.100)
Large protest events 0.177+
(0.095)
Num.Obs. 287 287 287 287 287 287 287 287 287
R2 0.124 0.175 0.198 0.292 0.298 0.317 0.328 0.323 0.325
R2 Adj. 0.121 0.169 0.190 0.282 0.288 0.305 0.314 0.308 0.311

Note: Significance levels: +=0.1, *=0.05, **=0.01, ***=0.001



Model 2, and its own loss of significance when
adding the permanent population in Model 4.

We formulated 3 hypotheses regarding ur-
banization and immigration:

Hypothesis 3: The bigger the expansion of urban-
ized area in a prefectural or provincial city’s fer-
ritory, the faster the expansion of unemployment
insurance coverage.

Hypothesis 3 is confirmed. If the winsorized ur-
ban space indicator grows by 100%, that leads
to a 21.6% increase in unemployment insurance
coverage (Model 3). The effect becomes stron-
ger and more significant when the population
indicators are introduced, pointing to increasing
coverage in the informal sector and a weaken-
ing of dualization. The winsorized urban space
indicator reflects the growth of urbanized areas
and, indirectly, seasonal labour migrants, who
are unlikely to have stable and formalized em-
ployment. Some reports raise doubts regarding
seasonal migrant workers’ entitlements to un-
employment benefits, citing receipt of income
replacement being conditional on either 12
months of continuous premium payment — de
facto excluding seasonal migrants — and/or a
local household registration (X. Wang & Sun,
2014; Yu & Yang, 2020). However, season-
al migrants are entitled to one-time payments
(Guowoyuanling 1999, 258, §21),"” aond
household registration requirements should have
been abolished since 2008. Local governments
can easily adjust the benefit structure to seasonal
migrant workers’ needs. We would thus expect
coverage of informal and flexible employment
to grow in cities that are expanding.'®

Hypothesis 4: The higher the growth of the num-
ber of permanent residents in a city, the faster the
expansion of unemployment insurance coverage.

Hypothesis 4 captures a different group of mi-
grants, who settle down at the registration place

7

As of 2016, such one-time payments amounted to
2.6% of total expenditures. (Tian, 2018: 244).

Robustness checks show the effect was more significant

18

in cities below the median of light-corrected GDP.
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and often bring their families with them. In Mod-
el 4, all other things being equal, if the number
of permanent residents increases by 100%, the
number of insured persons increases by 55.7%.
This effect is highly significant, including in cities
above and below the median of light-corrected
GDP. Concurrently, the coefficient for on-the-job
employment shrinks and significance drops. This
indicates that migrants who become permanent
residents at the destination place are very likely
to both, get into SER-like employment and be
covered by unemployment insurance. Such mi-
grants are more likely to fulfil the requirements
for regular unemployment benefits in the event
of job loss. CLDS data indicates that the me-
dian unemployment benefit in 2016 was 800
RMB per month, equivalent to 34.29% of the
median monthly net salary.” While this is sig-
nificantly lower than unemployment benefits in
some industrialized economies, it nevertheless
temporarily reduces the pressure to relocate or
accept a job unrelated to one’s skills to generate
immediate income, thus binding migrants and
supporting the preservation of their work-relat-

ed skills. 2°

19 For 2010 to 2016, Tian esfimates an average replace-
ment rate of about 30% in the private sectfor, and
below 20% in the public and semi-public sector, i.e.
for the category of urban employees. (Tian, 2018 pp.
1961).

In the 2016 CLDS sample, less than 1% of those who

had not worked in the 12 months before the survey re-

20

ceived unemployment insurance benefits. This may un-
der-represent the total number of beneficiaries because
most either found another job or exhausted their entitle-
ment within 12 months. The average duration of benefit
receiptin 2016 was 8.5 months nationwide, with 30.1%
of recipients getting benefits for 3 months or less, and
only 25.2% for more than a year (Tian, 2018 pp. 200-
203). Strict conditionality requirements also severely
limit the share of beneficiaries among the registered un-
employed, which mostly oscillated between 20% and
25% in the 2010s (Tian, 2018 pp. 181-190). For exam-
ple, the duration of benefit receipt is conditional on the
duration of premium payment, with more than 5 years
of premium payment required for a duration of more
than 12 months (Guowuyuanling 1999, 58, §17). Apart
from this, the unemployment rate is subject to political
targets featuring in cadre evaluation systems, which
may limit the number of people allowed to register as
unemployed.
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Hypothesis 5: The higher the growth of the regis-
tered population in a city, the faster the expansion
of unemployment insurance coverage.

Growth of the registered population points to mi-
grants who become fully naturalized in the desti-
nation city. The winsorized indicator produces a
very strong and highly significant effect in model
5. All other things being equal, if the number of
registered residents grows by 100%, the num-
ber of insured persons grows by 185.6%.% So,
for most residents who acquire a hukou, two
persons are being insured. The coefficient de-
creases substantially in model 6, indicating that
many of the additional insured persons are per-
manent residents. While permanent and hukou
population are highly correlated, a comparison
of Models 4 to 6 illustrates the absence of mul-
ticollinearity problems, like dramatic changes in
explained variance. Overall, model é explains
30.5% of the variation in coverage growth.

Finally, we analysed the impact of labour un-
rest on unemployment insurance coverage.

Hypothesis 6: Cities with more frequent and more
infense labour unrest expand unemployment insur-
ance coverage more quickly.

We focus here mainly on the total number of
protest events, actual strikes, and the number of
large events with more than 100 participants.
All three indicators have positive coefficients,
suggesting a positive influence on coverage,
with the effects of large events with more than
100 participants being the strongest. Explained
variance is highest in model 7. However, the
significance of the indicators is low or very low,
which indicates little robustness to measurement
error. This is a problem with indicators for which
the probability of events being captured and the
level of detail of the description depend on the
strength of the NGO's network in specific loca-
tions. Given that outliers — like the Pearl River
Delta — here may be more accurate than the
average observation, winsorization does not

21 The effect is more significant in cities below the median
of light-corrected growth.
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promise much improvement. The results are thus
inconclusive, and more research is needed to
confirm our hypotheses.

5 DiscUSSION: DUALIZATION AND
COVERAGE

Our results indicate that the degree to which la-
bour market dualization is reflected in unemploy-
ment insurance coverage is gradually decreas-
ing. First, dualization is not strictly institutional-
ized in de jure coverage, the ambiguity of which
allows flexible interpretation in a local context.
Central regulations set a minimum standard and
leave the choice to include some groups to pro-
vincial governments, though variation in provin-
cial coverage regulations remains limited. Final
decisions about coverage are mostly made at
the prefectural level, though some jurisdictions
also pool at provincial or county level. But local
governments need not necessarily adjust regu-
latory documents pertaining to unemployment
insurance to include additional groups; they can
also interpret terms like “employee” or “compa-
ny” narrowly or broadly, leading to differences
in inclusiveness that are not necessarily formal-
ized. Overall, the expansion of coverage in the
2010s was not accompanied by substantial reg-
ulatory change.

Second, evidence of dualization in prefectur-
al cities is weaker than expected because cov-
erage at prefectural level may be substantially
higher or lower than SER-employment, as the
SER-coverage indicator reveals. Even though
coverage is institutionally coupled to SER-like
employment, this coupling weakened in the
2010s. In some prefectures, formal and informal
employees in the private sector were covered in
large numbers; whereas in others, even much of
the staff in public service units was not covered.
The analysis of de facto coverage reveals huge
variation in SER-coverage, and thus additional
complexity in the way in which dualization man-
ifests itself.

Third, the quantitative analysis of coverage
growth rates at prefectural level reveals precise-



ly how dualization is weakened. It shows how
SER (on-the-job) employment influences cover-
age compared to economic growth, migration,
urbanization, and labour mobilization. Cover-
age increases beyond on-the-job employment
in successful destination cities, which grow
both economically and spatially, and integrate
a substantial share of the newly arrived — first
as permanent residents, and then as registered
population. Coverage of those groups increas-
es with the level of integration; and it reaches
beyond the boundaries of the traditional public
and semi-public sector captured by on-the-job
employment, into an emerging sphere of for-
malized employment in domestic private com-
panies, and into the sphere of informal employ-
ment.

6. CONCLUSION

This study aimed at shedding light on the puz-
zle of how unemployment insurance coverage
in China could keep growing in the 2010s while
traditional indicators pointed to stagnating stan-
dard employment. To some extent, growth in
formalized employment in the domestic private
sector may have been missed by the traditional
indicators. More generally, we found growth in
the number of insured persons beyond tradition-
al formal employment to be driven by econom-
ic growth, immigration, and urbanization. Our
results confirm socio-economic theories of wel-
fare state development. Chinese cities compete
for migrant workers, and unemployment insur-
ance serves the dual purpose of offering some
income replacement when employment is inter-
rupted, as well as support for skill development
and subsidies for struggling companies in times
of economic crisis.

Chinese unemployment insurance primarily
protects labour market insiders. By contrast, ac-
tual unemployment is concentrated among high-
er education graduates who never managed to
access or consolidate standard employment,
and among aging migrant workers leaving
manufacturing or construction. New instruments

SOCIUM

are needed to tackle this form of dualization.
Unemployment insurance funds accumulated
huge surpluses during the 2010s, which could
fund new instruments to tackle the unemploy-
ment problem. This would, however, require the
institutionalization of redistribution between la-
bour market insiders and outsiders.
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APPENDIX 1: LAWS AND REGULATIONS

Table A1.1: Central documents

Enacted by Year No. Abbreviation Title

State Council 1986 77  Guofa Guoying giye zhigong daiye baoxian zanxing guiding
(Preliminary regulations regarding “waiting-for-work”
insurance for employees in state-owned enterprises)

People’s Congress 1995 Renda laodong fa (Labour Law)

State Council 1999 258 Guowuyuanling  Shiye baoxian fiaoli (Unemployment Insurance
Regulation)

MolSS 1999 9 Laoshebufa Shehui baoxian fei zhengjiao zanxing tiaoli xuanchuan
tigang (Propaganda outline for the Preliminary
Regulations for Social Insurance Premium Collection)

MolSS 1999 29  Laoshebufa Guanyu shiye danwei canjia shiye baoxian youguan
wenti de tongzhi (Notification regarding problems of
public service units participating in unemployment
insurance)

MolSS 2005 1 Laosheshiyesihan 2005 nian shiye baoxian gongzuo yaodian
(Unemployment insurance work: essentials for 2005)

People’s Congress 2007 Renda laodong hetong fa (Labour Contract Law)

People’s Congress 2010 Renda Shehui baoxian fa (Social Insurance Law)

State Council 2012 17 Guofa Shehui baozhang shi'er wu guihua gangyao (Outline for
the 12th Five-year Plan for Social Insurance)

MoHRSS 2016 63  Renshebufa Renli ziyuan he shehui baozhang shiye fazhan shisan wu

guihua gangyao (Outline for the 13th Five-year Plan for
Human Resources and Social Insurance)

Table A1.2 Sub-national documents

Enacted by Year No. Abbreviation Title

Hubei Province 2002 235 Hubei Sheng Hubei Sheng shiye baoxian shishi banfa (Implementation

government Renmin Zhengfu ~ method for unemployment insurance in Hubei Province)

ling

Yunnan Province 2006 Yunnan Sheng shiye baoxian tiaoli (Unemployment

government Insurance Reglation of Yunnan Province)

Fujian Province 2007 363 Minlaoshehan Guanyu baosong kaizhan “qiye zhigong yanglao

BolSS baoxian, shiye baoxian kuamian zhengjiao xuanchuan”
huodong gingkuang de han (Letter regarding the
situation of “Premium collection extension propaganda
for company employees’ pension and unemployment
insurance)

Qinghai Province 2012 1 Qingzheng Qinghai Sheng shiye baoxian jijin shengji tongchou banfa

government (Measure for Provincial Pooling of Unemployment
Insurance Funds in Qinghai Province)

Jivjiang City 2012 198 livfutingzi Jivjiang Shi shiye baoxian shiji tongchou zanxing

government banfa (Preliminary measures for city-level pooling of
unemployment insurance funds in Jivjiang City)
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APPENDIX 2: METHODS AND DATA

Our research design focuses on observational
data, with Chinese prefectural and provincial
cities as the unit of analysis. We conduct regres-
sion analyses with the growth rate of the number
of people insured in unemployment insurance
as dependent variable (long differences). This
parametrization avoids potential distortions in-
herent to conventional coverage rates in case
there are errors in the data (C. Li & Gibson,
2015). The timespan of analysis reaches from
2012, the earliest time when data on insurance
coverage at prefectural city level is available,
till 2019, to avoid the distortions induced by the
Covid 19 pandemic. The core of the dataset was
compiled from time series from the National Bu-
reau of Statistics, which covered 288 prefectur-
al and provincial cities and more than 90% of
the Chinese population as of 2012. To optimize
data quality, we implemented extensive triangu-
lation of statistical indicators. We also use cut-
ting-edge satellite data for more objective, valid
and reliable estimates of economic development
and urban growth. To capture the intensity of
labour mobilization in different cities, we draw
on strike data from the China Labour Bulletin. Fi-
nally, we analysed a large corpus of regulatory
documents for a detailed reconstruction of de
jure coverage, relying on machine-learning and
text mining.

A2.1

National Bureau of Statistics data

The core of the data set consists of indicators
for Chinese cities compiled by the National Bu-
reau of Statistics (NBS), and published mainly
in the China City Statistical Yearbook (CCSY; X.
Chen, 2013, 2020). The level of statistical ag-
gregation — the second of three sub-national
levels — matches our level of analysis, because
unemployment insurance is typically pooled at
the level of prefectural city. Data on social in-
surance participation is available from 2012 on.
We choose 2019 as the final year of the analy-
sis, because the availability of other indicators

2] A8 Semme  socium
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reduced drastically afterwards, and because
we want to avoid distortions connected to the
Covid pandemic. In China, statistical data is
transferred upwards through the administrative
hierarchy by Chinese cities, but not all local in-
dicators form consistent time series. Therefore,
we conducted extensive data triangulation and
consistency checks, excluding indicators where
we perceived problems with validity,' reliabili-
ty,” and obijectivity. For triangulation, we used
indicators at provincial level from the China La-
bour Statistical Yearbook (CLSY) and the China
Statistical Yearbook (CSY).

A2. 1.1 DEPENDENT VARIABLE

We measure coverage as the growth rate of the
number of people insured in unemployment in-
surance in Chinese cities at prefectural level or
above. Our dependent variable is calculated
from the NBS indicator for the number of insured
people in unemployment insurance, which is of
good quality overall. Validity is less of a prob-
lem because there is only a single unemploy-
ment insurance program which covers people
at working age, but not pensioners. Local social
insurance bureaus have the number of enrolled
people, and there is but one possible figure to
report. This also helps with reliability because
glitches and discontinuities in reporting can be
easily avoided. Triangulating CCSY data with
CLSY provincial indicators revealed a strong
overlap of dynamics, with only a few outliers
and errors. Obijectivity also appears to be un-

1 Some indicators did not provide appropriate measure-
ments for the underlying concepts. For example, fiscal
revenue does not caplure extra-budgetary revenues,
which is a substantial share of local revenue, and thus
provides but an incomplete indicator for local fiscal
capacity. In a similar way, import-export data may nof
capture a substantial part of frade through special eco-
nomic zones.

2 We also assessed the reproducibility of measurement
(reliability) by examining the full time series from 2012 to
2019 for each city and province and triangulating it with
data from different sources wherever possible. If time
series displayed many and sfrong discontinuities or did
not fit with provincial-level data from other yearbooks,
we avoided using the indicator.



Plot A2.1a: Unemployment Insurance Coverage Growth Rate (2012 to 2019, 2-year averages)
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problematic, as local governments have little or
no incentive to misrepresent enrolment numbers.
Using single-year values produces two extreme
outliers: Lhasa (502%) and Shenzhen (243%).
To avoid distortions, we thus used two-year av-
erages. As the histogram shows, most cities ex-
perienced a growth in coverage. Lhasa still has
the potential to distort the results of the regression
analysis. We thus exclude the city of Lhasa from
the analysis. Furthermore, we check the models
for influential outliers.

A2 1.2 PorutatioN

Population data presented a minor challenge,
for the CCSY merely reports the de jure popu-
lation, i.e. the population with a local house-
hold registration (hukou). Due to high levels of
informal migration, de facto population may
differ substantially in some places (Gibson &
Li, 2017). We thus also used the more realis-
tic indicator of permanent population (chang-
zhu renkou). The 2012 indicator was reported
in the Regional Economy Statistical yearbook
and should be reasonably accurate given that
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Data taken from China City Statistical Yearbook

a national census was carried out in 2010. No
indicator was reported for 2019, but we expect
the 2020 indicator to be accurate as a national
census was carried out in the same year. There-
fore, we calculated the 2019 indicator by sub-
tracting the average annual difference from the
2020 indicator. The scatter plot illustrates how
population growth and coverage growth relate
to one another. Overall, there is a positive con-
nection.

Compared to the permanent population, the
registered population displayed a stronger con-
centration of values between 25% and -25%,
but also more extreme positive values. Some cit-
ies are thus formalizing large numbers of in-mi-
grants, but they are exceptions. For the analysis,
we limit the impact of outliers by winsorizing the
indicator with a threshold of 0.05.

A2 1.3 EMPIOYMENT

There are overall three indicators for employ-
ment in prefectural cities, which largely match
the indicators at national level presented in
Figure 1 above. Formal employment is largely
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Plot A2.1b: Unemployment Insurance and Permanent Population
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Plot A2.1c: Unemployment Insurance and Registered Population
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Plot A2.1d: Unemployment Insurance and On-the-Job Employment
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captured by the average number of on-the-job
employees (zaigang zhigong pingjun renshu) in
the CCSY, which is reported as a year-end indi-
cator in the CLSY for the provinces. Furthermore,
a broader year-end indicator of formal employ-
ment in the CCSY captures employees in urban
units (chengzhen danwei congye renyuan). This
second indicator is numerically equivalent to
the broader indicator for employment in urban
units in the CLSY, and the first indicator displays
very similar trends. Numerical equivalence ex-
ists despite minor inconsistencies in indicator
definitions between the different sources,’ so we
expect a certain level of noise in the data and
only consider results with strong significance.
Therefore, we use all four indicators for triangu-
lation and use a two-year average of on-the-job

3 CCSY definitions are the same for 2013 ill 2019 but
differ slightly for 2012. CLSY definitions, conversely, dis-
play a minor shift between 2017 and 2C18. Connection
to the ownership status of employers is less obvious in

the CCSY.

SOCIUM -

Data taken from China City Statistical Yearbook

employees as independent variable. The scatter
plot points to a positive connection.

Figures for self-employment, small household
companies and private companies in CCSY are,
unfortunately, characterized by strong discon-
tinuities and divergence from provincial figures
reported in the CSY. We thus refrain from their
usage due to doubts regarding reliability. Con-
tract-based employment and insurance cover-
age are not exclusive to the sectors covered by
the first two indicators, as survey data illustrated.
However, this data stems from a set of enterpris-
es directly reporting to the government, which
typically have either a dominant position in their
sector or are representative of companies in it
(Holz, 2013). We thus expect the indicators
used to also capture the dynamics of private en-
terprises to some extent, but not of self-employ-
ment and small household companies.
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A2.2 Satellite data

We use satellite data to improve on the official
indicators regarding the growth of urban land
use and for GDP growth. For the former, the
CCSY did not provide a valid indicator for the
period of observation. The objectivity of Chinese
GDP data is subject to controversial debate. On
the one hand, local governments have strong
political incentives to report biased figures (Edin,
2003), for example to overstate economic
growth, or to understate local unemployment.*
Furthermore, the NBS itself has been reported to
misrepresent economic growth (W. Chen et al.,
2019; Martinez, 2022).> On the other hand, in
many cases there is no alternative to NBS data,
and its overall quality improved considerably in
recent decades. By contrast, night-lights emis-
sions captured by satellites are frequently used
as proxies for economic development, especial-
ly in contexts where other data is not available.
We use a combination of official GDP data and
night-light emissions to get a better approxima-
tion of true economic growth.

A2.2. 1 LIGHTS DATA

We use satellite-detected night-time lights (NTL)
datato supplementreported GDP data as a mea-
sure of city economic growth. These NTL data
are popular in research where GDP data are
either unavailable or manipulation is suspected
(Martinez, 2022) because they are outside of
political control and are comparable over space
irrespective of varying statistical capacity and
economic informality (which can undermine ad-
ministrative data). Despite this popularity there

4 The official unemployment rate is usually truncated
around 5% for political reasons, thus not being a valid
indicator for actual unemployment. Furthermore, time
series between 2012 and 2019 are implausibly discon-
finuous, indicating that it is also not a reliable indicator
for the number of registered unemployed potentially
entitled to unemployment benefits. We thus chose to
exclude the indicator.

5 Some economists even freat the GDP growth rate as an
input fo the economy, rather than an oufcome, due fo
the politicized nature of growth targets (Klein & Pettis,
2021).
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are concerns about using NTL data for changes
in economic activity at local levels because they
only weakly relate to traditional measures, such
as changes in commune-level employment and
household expenditures (Goldblatt et al., 2020)
and changes in county-level GDP (X. Zhang &
Gibson, 2022).

In light of these concerns, we chose a NTL
data source that should be best for our setting -
NASA's Black Marble near-nadir annual com-
posites (Romdn et al., 2018). Night-time lights
mainly reflect urban activity (Gibson, 2021) and
in a 3-D landscape such as cities there is less
distortion from angular viewing effects if satel-
lites are directly overhead; only Black Marble
data let users restrict attention to near-nadir im-
ages. These data also have no issues with sat-
uration or top-coding, unlike the widely used
DMSP data where top-coding causes central
cities o seem no brighter than dimly-lit suburbs
(Bluhm & Krause, 2022) or smaller towns (Gib-
son, 2021). Black Marble data have onboard
calibration for temporal consistency whereas
DMSP data reflect unrecorded changes in am-
plification over the lunar cycle and suffer from
large inter-satellite differences. The ground foot-
print for Black Marble is at least 45 times more
spatially precise than for DMSP (Elvidge et al.,
2013).

Another advantage of Black Marble data is
that corrections for stray light and snow allow
more nights to be used for annual composites.
The 2012 annual composites covering China
rely on images from 130 nights, on average,
yet related products rely on just 90 nights and
DMSP composites use only 60 nights; by 2019
the gap favouring Black Marble is even greater
(X. Zhang & Gibson, 2022). A measure of an-
nual economic activity based on lights seen on
almost one-half of the nights of the year should
better capture seasonal and other intra-year
fluctuations than data using less than one-sixth
of the nights of the year.

The final relevant aspect of our NTL data is
that any errors (in measuring luminosity, or in
luminosity as a proxy) should be independent
of errors in reported GDP. The combination of
these two noisy measures will thus be a better



Plot A2.2a: Luminosity Growth and GDP (Considering Light-Corrected GDP)

200~

100 -

Nominal GDP growth

proxy for true unobserved growth than using
just one measure (Henderson, Storeygard, and
Weil 2012). Therefore, we create a light-correct-
ed GDP indicator by averaging over the growth
rates of GDP and lights. The outcome has a cor-
relation with the original GDP growth rates of
0.96, whereas the correlation between original
GDP and luminosity growth is 0.69. The inde-
pendence of the errors in night lights and official
GDP data cancels out errors in each of the orig-
inal indicators, and thus avoids potential bias in
the calculations.

The first scatter plot illustrates how growth
in night lights (on the x axis) relates to growth
in official GDP figures (on the y axes), and the
colouring reflects light-corrected GDP. There is
clearly a positive connection, represented by
the regression line, which strongly corresponds
to the colouring. As noted above, the indepen-
dence of errors in night lights and official GDP
figures helps decrease bias in the light-corrected
GDP indicator by adding to growth in cities with
low reported growth rates but higher light emis-
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Luminosity growth

Data taken from China City Statistical Yearbook and Black Marble
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sions, and by decreasing growth rates in cities
with high reported growth but low light emis-
sions.

The second scatter plot illustrates the con-
nection between our light-corrected GDP indi-
cator and coverage growth. Cities with higher
growth rates in light-corrected GDP also had
higher growth rates of unemployment insurance.
The colouring reflects official GDP figures, and
aligns relatively well to the overall connection,
indicating that official GDP figures pick up a
substantial part of economic development in
mainland China. But there are many visible cor-
rections: some points are lighter than theirimme-
diate environment, indicating that official GDP
figures understate economic activity. In such
cases, luminosity data may for example cap-
ture informal economic activity that GDP figures
do not capture. In other cases, points are dark-
er than their inmediate environment. Here, city
governments may have over-reported growth to
cover up local economic contraction, or to meet
official growth targets without issuing loans for

SFB 1342 WorkingPapers No. 29 [27]



Plot A2.2b: Unemployment Insurance and Light-Corrected GDP (Considering Nominal GDP)
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unproductive economic activity. Light-correction
does not change the overall connection be-
tween the variables, but it reduces the bias of
GDP figures.

A2 2.2 URBANIZATION DATA

We dlso use satellite-detected land cover data
to provide an independent measure of the rate
of urban area growth of each city between
2012 and 2019. While China’s City Statistical
Yearbooks report built-up area, only indicators
with sub-optimal validity were reported through-
out the period of observation. More generally,
there are concerns about the accuracy of these
figures. One concern is that higher levels of gov-
ernment set limits on converting rural land to
urban use but local governments rely on land
sales and taxes on urban construction for much
of their revenue (Lichtenberg & Ding, 2009).
Hence, a possible conflict of interest arises that
may create incentives for local governments to
under-report the amount of newly built urban
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area. The administrative data may also be in-
complete because in the secondary market an
entity who obtains land use rights from the state
may rent or mortgage that land to others and this
often involves a change in land use that is not
registered with the authorities (S. Liv & Schmitt,
2014).

We use land cover data provided by the Co-
pernicus Climate Change Service (C3S, 2019),
which is the earth observation component of
the EU Space Programme. These global land
cover maps categorize the land surface into 22
classes at a spatial resolution of 10 arc-seconds
(corresponding to about 250 meters at China’s
latitude). One of these 22 classes is urban areq,
based on artificial and impermeable surfaces.
The estimates are updated yearly, with images
obtained from the Sentinel 3 satellites, and are
consistent with earlier global annual land cover
data for 1992 to 2015 produced by the Europe-
an Space Agency (ESA) Climate Change Initia-
tive (CCl). We calculate the sum of built-up area
by city in 2012 and in 2019 to derive the rates



Plot A2.2c: Unemployment Insurance and Urban Land Class Growth
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{Considering luminosity growth, excluding Lhasa)

of change. There are a few extreme outliers for
urban growth, especially in Ningxia. Shizuishan
tripled in size, and Zhongwei and Yinchuan al-
most doubled. The median of growth is 36.1%
and the mean is 44.1%. For the analysis, we
limit the impact of outliers by winsorizing the in-
dicator with a threshold of 0.05. The scatter plot
illustrates the connection between winsorized
growth of urban areas and unemployment insur-
ance coverage. Overall, the connection is pos-
itive. The colouring reflects luminosity growth,
which does not display a clear connection to the
growth of urban space.

A2.3 Labour Unrest data

The China Strikes data collected by the China
Labour Bulletin in Hong Kong is the most com-
prehensive collection of labour unrest data in
the 2010s. This data is very rich and provides
descriptions of many of the events, including
standardized variables regarding the nature of

SOCIUM

demands, the type of event, the scope of the
event, and the reaction by management and lo-
cal authorities.

We choose a dual strategy to deal with the
particularities of strike data in an authoritarian
context: limiting our analysis to readily interpre-
table indicators covering at least 10% of total
events and integrating these indicators at the very
end of the analysis. Doing so helps us minimize
distortions due to the potentially uneven spatial
spread of the networks of the China Labour Bul-
letin, and the resulting possibility that strike events
in some areas have a higher probability of being
recorded than in other areas.® Other limitations
stem from the time of observation: China Labour

6 Giventhe often-illegal nature of strikes and the opaque-
ness of the political regime, it is prudent to expect even
the best data available not to provide an exhaustive
picture of all labour protest in China. We expect those
networks to be particularly strong in Guangdong, and
in industrial regions like the Yangzi Delta. Conversely,
we expect them to be weaker in the hinterlands and in
smaller cities and rural areas.
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Plot A2.3: Unemployment Insurance and Labour Mobilization
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Bulletin data is available starting from 2011. We
cannot calculate a proper growth rate in the in-
cidence of strikes between 2012 and 2019, be-
cause we lack full data for the reference years
2004 to 2011. For example, a large strike wave
in Guangdong in 2010 is not covered by the data
(Butollo &ten Brink, 2012), but may have facilitat-
ed rapid expansion of unemployment insurance
coverage in 2012 and 2013. Instead of growth
rates, we use three event counts: the total number
of recorded protest events, the number of strikes,
and the number of protest events with more than
100 participants.

The scatter plot illustrates the standardized
count of strikes in each city in relation to the
growth rate of unemployment insurance. The
size of the points is adjusted to the standardized
count of large-scale events with more than 100
participants, and the colouring is connected to
the standardized total count of protest events.
The cities with the largest standardized number
of strikes are Shenzhen, Dongguan and Guang-
zhou inthe Pearl River Delta, followed by Shang-
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hai and Suzhou in the Yangzi Delta. Those are
followed by Chongging and Chengdu, which
are in turn followed by Huizhou and Foshan in
the Pearl River Delta again. On the one hand,
the chance of recording a strike should be high-
er in regions close to Hong Kong and where the
networks of China Labour Bulletin are strong. On
the other, we expect Shenzhen and Dongguan
to be meaningful outliers, because the observ-
ability of strikes in neighbouring Huizhou and
Foshan should be like Shenzhen and Donggu-
an, but their numbers are much lower.” The case

7 ltis somewhat difficult to disentangle meaningful infor-
mation and bias in the strike data. On the one hand, we
would expect more labour mobilization in the coastal
areas. Industry is concentrated here and went through
contraction and conflict due to automatization and the
relocation of low-value-added and polluting indus-
tries further inland. Furthermore, the stagnating supply
of cheap migrant labour and the previous experiments
in Guangdong with collective bargaining support the
idea that labour mobilization is concentrated in those
areas. On the other hand, the networks of China Labour
Bulletin may also be concentrated in those areas. The



Plot A2.4: Number of Documents by Province
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of Shenzhen is most likely distorting the picture.
So, some tests for influential outliers in the final
models will be in order (see below).
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A2.4 Administrative documents

We compiled a corpus of relevant regulatory
documents to extract relevant information on
sub-national coverage and pooling arrange-
ments via machine learning text classification,
and other text mining techniques. Relying on
Beijing University’s PKUlaw database (fali fogui
shujuku) we collected 1,935 relevant documents.
To restrict the search to meaningful documents,
we selected only those the title of which featured
the words “unemployment insurance” (shiye

Hebei N —
Hubei m—

Gansuy EE—

Tibet ®

Sharoci
Tianjin
Guizhou I
Inner Mongolia n———

Qinghal —
Jiangxi T————
Hunan m——

Chongging S —
Hainan m—
Shanghai m————
Yunnan E—
Ningxia m—

baoxian). The documents were downloaded as
txt files and subsequently loaded in an R data
frame. We used conventional text-mining tech-
niques such as regular expressions to identify
core information such as the title, the year of en-
actment, the jurisdiction and the administrative
code and number of the documents. Then, we
created an Access database with the documents
and used forms and SQL queries to check the
results for consistency.

A2 4.1 JURISDICTIONS COVERED

Overall, we identified 84 documents by the
central level; 802 documents of territorial prov-
inces;® and 1016 documents by provincial and
prefectural cities,” the units of analysis in our

likelihood of them overlooking strike events in smaller
cities and inland areas is arguably higher, which facili-
tates a concentration of values at the lower end. Due to
the current polifical climate, it was not possible to con-
tact China Labour Bulletin to talk about this.

SOCIUM -

8  Additionally, 5 documents were issued jointly by central
and provincial organs.

©  Additionally, there were 12 documents by their subordi-
nate units at county level, and 16 documents by prefec-
fures who had not yet aftained city status.
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Map A2.4 Distribution of Documents at Prefectural City Level

data set. All 31 provincial jurisdictions are rep-
resented, but only 179 prefectural and provin-
cial cities. The figure and map below illustrate
the distribution of the documents across different
jurisdictions. At provincial level, the number of
documents arguably reflects population size as
well as political priorities and the local history of
unemployment insurance.

The map is coloured as follows: red jurisdic-
tions are those with no documents available;
yellow ones have at least one document avail-
able; and dark green represents 5 or more doc-
uments. The map includes various jurisdictions
that were not in our dataset for calculation, es-
pecially prefectural cities formed from prefec-
tures during the 2010s in Tibet and Xinjiang, for
which no documents are available. Apart from
that, the cities without documents are spread
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evenly across the provinces. However, there is
some concentration on a line from the Southeast
to the Northwest, and in the mountainous South-
west, which partly overlaps with regions of low
coverage illustrated in Map 1 in the manuscript.

A2 4.2 TEXT CLASSIFICATION FOR COVERAGE
REGULATIONS

We conducted text classification to quickly iden-
tify documents and sentences regulating cover-
age. To this end, we split the documents into a
total of 48,136 sentences, from which 7,472
sentences were selected randomizing across
documents and sentences. Three research assis-
tants coded the sentences in line with instructions
from the first author, who cross-checked all the
positive examples and conducted consistency



Table A4.2: Classifiers

Core specifications

Accuracy Recall Vectorization

L2 penalty, C =10,
Thresholds: 0.5 | 0.3

Logistic Regression

87%|76% 79%|90% FastText embeddings

Bagging N_estimators = 500, 86% 87% Multihot
Rpart-like defaults

Boosting (Adaboost) N_estimators = 500, 95% 79% Multihot
Learning rate 0.8

Chinese MacBERT-large  Token length: 300 96% 81% BERT embeddings

Software: Python 3.10, sklearn version 1.6.1

Note: Code files are available at this repository: hitps: / /github.com /arminmueller81 /Working_Paper_Unemployment 2025 git

checks across the data set. Overall, only 498
sentences conveyed information directly regu-
lating coverage or indirectly pointing to the in-
clusion of groups for whom participation was
not mandatory. This sums up to only 6.67%
positive observations in the sample. We trained
machine learning models focusing on two types
of vectorizations of the textual data: FastText em-
beddings, and multihot encoding.

We tried a broad range of classifiers, and
got comparatively good - though not ideal -
performance from logistic regression, bagging,
boosting, and the Chinese version of MacBERT.
We created an index from the classifications of
the latter three, while consulting probabilities
from logistic regression separately. For analysis,
we summed up the index and the probabilities
for each document, and then grouped the docu-
ments in descending order. We subsequently an-
alysed the documents one by one, starting with
central documents and proceeding towards the
lower levels of government. For each document,
we first checked the paragraphs that included
the sentences with the highest index values, and
then checked for relevant keywords and in typi-
cal places (especially the beginning and the end
of a document) to detect false negatives. The ex-
tracted information was organized in an excel
file, which includes central regulations and sum-
maries of provincial and prefectural level regu-
lation. This allowed for cross-checking whether
regulations at prefectural level were more inclu-
sive than the respective provincial regulations.

Finally, we used targeted SQL queries to ex-
tract additional regulations using non-standard-

SOCIUM

ized language that the algorithm did not detect
on a sentence level, but which turned up during
the analysis of the coded regulatory documents.
These largely pertain to self-employed persons,
for whom there are different denominations,
each of which features rarely in the corpus. We
extracted the relevant paragraphs and orga-
nized them in an Excel file.

A2.4.3 TEXT MINING FOR THE POOLING LEVEL

Identifying the level of social pooling was some-
what simpler because the relevant formulations
always involve the word “pooling” (fongchou)
and the respective level of government. The
challenge here is rather that the word tongchou
may also mean coordination or harmoniza-
tion. We therefore used simple SQL searches to
identify relevant documents at different admin-
istrative levels and read the relevant sections in
context to determine which meaning of fongchou
applied. We extracted the relevant paragraphs
and organized them in an Excel file.

* SFB 1342 WorkingPapers No. 29 [33]



'  APPENDIX 3: REGRESSIONS WITH ROBUST STANDARD ERRORS
Table A3: Regression analysis with long differences and robust standard errors
av
v (1) (2) (3) (4) (5) (6) (7) (8) (9)
Bag (Intercept) 4.396** 9.438***  0.487 1.160 -1.708 -0.546 -4.518 -3.128 -3.669
gg_; (1.636) (1.888) (3.137) (2.921) (2.945) (2.953) (3.219) (3.129) (3.164)
€2 GDP (light-corrected) 0.289***  0.181***  0.193***  0.146***  0.107** 0.110** 0.125%**  0.123***  0.129***
F (0.032) (0.037) (0.03¢) (0.03¢) (0.03¢) (0.03¢) (0.03¢) (0.03¢) (0.037)
On-the-job employees
0.308***
0.244*** 0.193*** 0.160** 0.160** 0.154**
0.289***
0.173**
(0.060) (0.058) (0.056) (0.054) (0.054) (0.058) (0.059) (0.059)
Urban space growth 0.216*** 0.243*** 0.268*** 0.266*** 0.294*** 0.286*** 0.293***
(0.058) (0.055) (0.055) (0.055) (0.056) (0.055) (0.055)
Population 1: permanent 0.557*** 0.322*** 0.221** 0.264** 0.254**
(0.070) (0.081) (0.079) (0.081) (0.081)
Population 2: registered 1.856*** 1.202*** 1.196%** 1.204*** 1.205***
(0.243) (0.292) (0.288) (0.294) (0.292)
Protest events 0.059***
(0.018)
Protest events (strikes) 0.156*
(0.063)
Large protest events 0.177**
(0.066)
Num.Obs. 287 287 287 287 287 287 287 287 287
R2 0.124 0.175 0.198 0.292 0.298 0.317 0.328 0.323 0.325
R2 Adj. 0.121 0.169 0.190 0.282 0.288 0.305 0.314 0.308 0.311

Note: Significance levels: +=0.1, *=0.05, **=0.01, ***=0.001 Note: Significance levels: +=0.1, *=0.05, **=0.01, ***=0.001



APPENDIX 4: MODEL DIAGNOSTICS

A4.1 Multicollinearity

The correlation plot illustrates the degree to
which the different variables are correlated.
Correlations are highest between the labour
mobilization variables, which were only used in
separate models. Furthermore, there
is high correlation between the per-
manent and hukou population, and
between light-corrected GDP and
urban growth. However, the model
table illustrates that the combination
of those predictors has not led to an
escalation in explained variance.

A4.2 Diagnostic plots for

GDPe

OTJav

A4.2. 1 UNBIASEDNESS OF ESTIMATES

As plot 1 illustrates, the model is roughly linear
in parameters, and the conditional mean of the
errors is near zero. The model can thus be con-
sidered unbiased. Plot 2 illustrates that none of
the observations features a Cook’s Distance val-

Plot A3: Correlation Plot

more_than_100

OTJav
population
hukouwin
strikes_total
type_strike

. GDPc

. urban_growthwin
f=1

oo

Model 6 uven_growtwi (@)

population . . o

The models were calculated with N .. ¢

two-wave panel data using the plm 02

package for panel data analysis in strikes_total .. . 0
R. In the panel data, we first cal- _

culated the 2019 and 2012 values pe.siie ... o

relative to the 2012 values, render-
ing 100% for 2012 and the growth
rate plus 100% for 2019. Then, we
subtracted 100% from both. Calculating OLS
on the 2019 cross-section thus renders numer-
ically equivalent coefficients, but less reliable
standard errors. For the plots below, the models
were re-created with the Im() function for linear
models, which only features a cross-section of
the growth rates. This calculation renders invalid
standard errors, but the estimates are the same,
which allows for some standard OLS diagnos-
tics.

more_than_100

uve above 0.5 (with the city of Lhasa having been
removed from the data set, and the variables for
registered population and urban growth win-
sorized). Hence, there are no outliers inducing
bias.

A4.2.2 VAUDITY OF VARIANCE ESTIMATES

The unbiasedness of variance estimates and the
BLUE'® character of the OLS estimator depend

10 Best Linear Unbiased Estimator

Uiav_Mé <- plm::plm(Uiav ~ GDPc + OTJav + urban_growthwin + population + hukouwin,
model = “td”, index = ¢(“City_ID", “year”), data = data)

summary(Uiav_Mé)
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on the assumption of homoskedasticity. The
standardized residuals in Plot 3 point to some
heteroskedasticity problems. As noted above,
robust standard errors decrease the standard
errors, rather than increasing them, thus not im-
proving on the problem.

Also, not all residuals are normally distribut-
ed, as plot 4 illustrates. In a survey-based study,

Regression plots: Plot 1

Residuals vs Fitted

a violation of the assumption of normally distrib-
uted errors would call into question the gener-
alizability of the models to the underlying pop-
ulation. As this study is not based on sampling
but on a complete survey of the population, the
import of this violation is limited to robustness
against measurement error.
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Regression plots: Plot 2
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Regression plots: Plot 3
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Regression plots: Plot 4
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A4.3 Outlier diagnostics for strike
models

As the plots for model 7 to 9 illustrate, there are
no influential outliers in the models with labour

mobilization variables.

Outlier diognostic plots
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Model 9

Residuals vs Leverage
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