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for identifying quasi-subordinate workers in the Chinese labour market. Between December 2021
and January 2022, we distributed online questionnaires in five Chinese cities to measure the
subordination levels of 7,680 platform gig riders. Workers were classified into subtypes based on
two dimensions: economic dependency and personal subordination. Our results indicate that only
around 19 per cent of gig riders can be classified into the existing “employee versus independent
worker” binary framework, while the rest should be grouped into a new “quasi-subordinate”
worker category. Statistical analysis reveals significant differences in working conditions across
subgroups. Our results suggest that high economic dependency is a predictor for longer working
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is related to low job satisfaction. Social insurance coverage is found to be particularly inadequate
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1. Introduction

The classification of the employment status of digital platform gig workers has long
been a bone of contention for labour market governance worldwide (Harris and Krueger
2015; Cherry and Aloisi 2017; Stewart and McCrystal 2019), prompting many countries to
explore adjustments in their regulations. Some adhere to the binary “employees versus
independent workers” model, while experimenting with more worker-friendly and stringent
legal criteria to define independent worker status, as in the case of California Assembly
Bill No. 5 in the United States (Palagashvili et al. 2024). Other countries are defining a new
category of “employee-like” workers to extend labour protections to digital platform gig
workers. This is the approach taken in Australia with the Fair Work Legislation Amendment
(Closing Loopholes No. 2) Act 2024. Similarly, in 2021, the European Commission submitted
a “Proposal for a Directive of the European Parliament and of the Council on Improving
Working Conditions in Platform Work”, designed to facilitate accurate classification of
platform workers’ employment status.’

In China, the emergence of new forms of employment (NFE)? has become the most
prominent and transformative trend in the domestic labour market in recent years. According
to the ninth national workforce survey conducted by the All-China Federation of Trade
Unions (2023), the number of NFE workers in China reached 84 million in 2023. However,
owing to the unclear employment status of NFE workers in China’s labour law framework,
this large group remains insufficiently protected (Wang 2016; Wang and Wang 2018). In
order to ensure appropriate protection for NFE, while fulfilling the broader objectives of
labour law - upholding workplace justice and advancing fundamental and universal human
rights (Arthurs 2011) - the Ministry of Human Resources and Social Security (MOHRSS),
together with eight other ministries and commissions, issued the “Guiding Opinions on
Safeguarding the Labour Rights and Interests of Workers in New Forms of Employment”
(MOHRSS 2021).2 This guidance introduces a new category of workers who “do not fully meet
the current criteria for the identification of labour relations but are subject to enterprise-
level management during the labour process”,* thereby moving beyond the dichotomous
“employee versus independent worker” framework in Chinese labour law and ushering in a
trichotomy in worker identities. By introducing the concept of “quasi-subordinate” workers,
the policy aims to prevent misclassification of NFE workers as self-employed workers and
provide them with a basic level of protection. This encompasses fair employment practices,
improved minimum wage and payment guarantees, reinforced occupational health and
safety responsibilities, expanded basic pension and medical insurance coverage and
stronger protections against occupational injury.®

Although this solution seeks to address social concerns over NFE, it also raises new
questions. Currently, the Guiding Opinions (MOHRSS 2021) provide general principles for
identifying quasi-subordinate workers but lack detailed guidance on implementation. Local
governments in several provinces have expedited efforts to pilot policies and refine specific
criteria. For example, in order to operationalize one of the core elements mentioned in the
Guiding Opinions - “management over workers” - Jiangsu Province defines it as situations
where “workers have strong autonomy in work arrangements, while working online under

! See https://www.europarl.europa.eu/legislative-train/theme-a-europe-fit-for-the-digital-age/file-
improving-working-conditions-of-platform-workers (accessed 7 August 2025).

2 In the Chinese labour market context, NFE include workers who rely on digital online platforms to access
job opportunities, including delivery riders, taxi-hailing/truck-hailing drivers, housecleaning workers and
livestreamers. NFE is a common concept in Chinese policy documents, and its connotations are similar
to those of “platform work”.

3 It should be noted that the Guiding Opinions exist only in the form of regulations and are not part of the
labour law framework (Ke 2022). They can, nevertheless, be used as a reference in court decisions.

* The original text is “NFE 45 A ifinz 57 3¢ ARG AR AL 55 2 5 HEAT 57 3 i AL

> In addition, the “Guidelines on Safeguarding the Rights to Rest and Remuneration for Workers in New
Forms of Employment”, the “Guidelines on Publicizing Labour Rules for Workers in New Forms of
Employment” and the “Service Guide for Protecting the Rights and Interests of Workers in New Forms of
Employment”, issued in November 2023, provide detailed provisions on the labour rights and protections
to which workers in new forms of employment are entitled (MOHRSS 2023).
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the constraints of platform rules or algorithms and receiving labour compensation”.®
Shanghai, on the other hand, stipulates that “the labour process of workers must comply with
the algorithms and rules established by the platform companies.”” Although these localized
attempts make some progress towards a unified national framework, the identification
of standardized criteria for “quasi-subordinate” workers remains an unresolved issue.
Similarly, previous academic discussion of a trichotomous employment status structure
has primarily focused on legal analysis and theoretical delineation (Wang 2016; Lu and Chen
2020; Xiao 2021; Ke 2022). While scholars have proposed assessing the employment status
of NFE workers using a combination of personal subordination and economic dependency
criteria (Ban 2017; Lu and Chen 2020; Wang and Wang 2018; Tian 2019; Xiao 2021; Yang
2022; Shen 2022), empirical validation for such an approach to regulatory reform remains
limited and practical criteria have yet to be developed.

In order to address the remaining ambiguity in identifying, classifying and measuring
“quasi-subordinate” workers, and to empirically examine their prevalence, working
conditions and latent heterogeneity, our article proceeds as follows. First, in section 2, we
examine the limitations of existing employment status identification methods in China and
review international practice and policy innovations. On this basis, we construct indicators
tailored to the Chinese context, drawing on the statistical measurements developed by
international statistical institutions Eurofound and Eurostat. Although the diverse NFE
workforce could be classified on the basis of case-by-case assessments, we believe that
establishing a clear framework of criteria based on quantitative indicators would significantly
improve the efficiency and accuracy of worker classification and group status assessments
and facilitate large-scale statistical surveys. In section 3, we describe the application of the
aforementioned indicators in a survey targeting online food-delivery gig riders,® who provide
a representative sample of NFE workers in China. By employing the typology established
through latent class analysis (LCA), we identify different gig rider subtypes, estimate the
proportion of quasi-subordinate workers within the Chinese gig rider group and characterize
the subordination features and working conditions specific to these subtypes. Our discussion
and conclusion, in section 4, highlight the policy implications of our findings and identify
the relevance of our study for further research.

2. Construction of indicators for the identification of
quasi-subordinate workers in China

2.1. NFE and the challenges to current approaches to identifying
employment relationships in China

Currently, two approaches are used to determine the existence of employment relationships
within China’s labour law system - both operating within a dichotomous framework. The
first approach focuses on whether an employment contract has been signed between
the employer and the worker. If this is the case and the worker has started to provide
substantive work, an employment relationship is deemed to exist. In the absence of a signed
contract, the second approach - the principle of the primacy of facts - is applied. This
approach broadly aligns with the guidance provided in the ILO Employment Relationship
Recommendation, 2006 (No. 198).° It assesses whether the employment situation meets

o

See https://jshrss.jiangsu.gov.cn/art/2021/12/28/art_77279_10234493.html (accessed 19 August 2025).
See https://rsj.sh.gov.cn/tldgx_17731/20220210/t0035_1405575.html (accessed 19 August 2025).

In this article, “gig riders” refer to workers in NFE who register on digital platforms in the food-delivery
industry, accept customer orders through these platforms and deliver meal orders to specified locations
within required time frames according to order requirements.

According to Recommendation No. 198, countries should consider the specific indicators of the existence
of an employment relationship in their laws and regulations. Suggested indicators include: “...(a) the fact
that the work: is carried out according to the instructions and under the control of another party; involves
the integration of the worker in the organization of the enterprise; is performed solely or mainly for the
benefit of another person; must be carried out personally by the worker; is carried out within specific
working hours or at a workplace specified or agreed by the party requesting the work; is of a particular
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five indicators: (1) both the employer and the worker qualify as subjects of labour relations;
(2) the work-related rules and regulations established by the employer are enacted in
accordance with the law and are applicable to the worker; (3) the worker is subject to the
management of the employer; (4) the worker is engaged in a remunerated labour arranged
by the employing unit; and (5) the labour provided by the worker is an integral part of the
employer’s business (MOHRSS 2005). Only when all five indicators are jointly satisfied can
workers be regarded as direct employees; otherwise, they are considered to be independent
contractors or self-employed workers. In the majority of industries in China, these two
approaches generally yield accurate decisions in most labour dispute cases and have proven
effective in judicial practice (Xie 2018; Wang and Wang 2018).

However, these established methods and specific indicators for determining labour
relations come up against significant challenges in the case of NFE. In practice, the
proportion of NFE workers who have signed employment contracts with either the platform
or a third-party agency'® remains remarkably low. For instance, data from the Gig Economy
Research Centre of the South China University of Technology reveal that only 15.12 per cent
of online delivery riders have signed labour contracts with platforms or third-party human
resources service agencies, and a mere 29.82 per cent have signed service contracts (Liu,
Liu and Liu 2022). Similarly, data from the All-China Federation of Trade Unions indicate
that the contract signing rate among NFE workers - such as delivery riders, couriers and
e-hailing drivers - is only at 43 per cent (Yuan 2021).

It is difficult to confirm the existence of employment relationships between NFE workers
and digital platforms through contract signing alone. Consequently, in the event of labour
disputes, the dominant approach for assessing workers’ legal status relies on the principle
of the primacy of facts. However, it is difficult for NFE workers to meet all five indicators
simultaneously: digital platforms operate under a business model that differs from traditional
hierarchical enterprises, such that they often deny that they are the employers responsible
for work arrangements. Instead, they claim to be mere intermediaries, integrating and
matching information and resources between the labour supply and demand sides
(De Stefano 2016; Stewart and Stanford 2017). As a result, indicators (3), (4) and (5) are
consistently the subject of controversy and debate in both academic and judicial circles.

Yet, categorizing NFE workers as self-employed is also inappropriate. Many scholars,
drawing on labour process theory, argue that platforms exert substantive management and
control over workers across various dimensions, including income, emotional dynamics and
working time and intensity. This control is facilitated by invisible algorithmic technology and
bureaucratic organizational systems (Chen 2022; Li and Jiang 2020; Wu and Li 2018; Zhao and
Han 2021; Wu et al. 2019). Moreover, digital platforms routinely aggregate various types of
workers simultaneously, including full-time and part-time (“crowdsourced”) workers (Zhao and
Luo 2024; Sun, Chen and Rani 2023; Wang and Meng 2024), and even those “hobbyists” who
work purely for fun and fresh life experience (Rosenblat 2018, 50-52), creating internal diversity
and complexity that hinder consistent and unambiguous assessment. Therefore, both the
rigorous “primacy of facts” principle and dichotomous classification prove inadequate when
addressing the complexities of new employment patterns. This is reflected in judicial practice,
where the number of labour dispute cases concerning the determination of labour relations
for NFE workers has rapidly increased. For instance, the Shanghai Second Intermediate
People’s Court published a White Paper that summarizes NFE-related labour dispute trial

duration and has a certain continuity; requires the worker’s availability; or involves the provision of tools,
materials and machinery by the party requesting the work; (b) periodic payment of remuneration to the
worker; the fact that such remuneration constitutes the worker’s sole or principal source of income;
provision of payment in kind, such as food, lodging or transport; recognition of entitlements such as
weekly rest and annual holidays; payment by the party requesting the work for travel undertaken by the
worker in order to carry out the work; or absence of financial risk for the worker.”

1% In the gig work marketplace in China, there are many third-party intermediaries between digital platforms
and gig workers, such as subcontractors and temporary employment and human resources service
agencies (Beijing Zhicheng Migrant Workers Legal Aid and Research Centre 2021).
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cases from 2017 to the first half of 2022."" The data show that while the number of cases has
significantly risen since 2020, the determination of employment status remains the focal point
of dispute, accounting for 45.78 per cent of all cases. Ambiguous legal identification makes it
even more challenging to ensure the legal rights of workers and hinders their ability to obtain
labour protection (Zhang 2019). Thus, regulation innovation and adjustment are imperative.

2.2. ldentifying quasi-subordinate workers: International practice and
theoretical foundation

The complexity of determining the employment status of NFE workers and the demand for
new identification criteria are not new challenges. Before the emergence of the platform
economy, several countries had already experimented with an intermediate “third category”
of workers in their labour law frameworks. For example, in 1975, Canadian legislation
introduced the concept of “dependent contractor” to describe small business owners who
are economically dependent on a larger company, thereby extending collective bargaining
rights to them (Arthurs 1965; Langille and Davidov 1999).'2In 2007, the category of “economic
dependent self-employed worker” (trabajador auténomo econémicamente dependiente) was
established in Spanish legislation,™ granting enhanced labour protections in response to the
accelerated trend of companies hiring self-employed subcontractors (Sdnchez Torres 2010;
Cherry and Aloisi 2017). The German Equal Treatment Act 2006, recognizes “employee-like
workers” (Arbeitnehmerdhnliche Personen) as individuals who are not fully integrated into
the organizations they work for." Although these workers are rarely subject to the direct
control of the organization, the work provides them with their primary source of income,
warranting protections similar to those afforded to standard employees (Daubler 1999;
Sorge 2010; Wang 2017; Ban et al. 2023). The United Kingdom introduced the legal concept
of “worker” in section 230 of the Employment Rights Act 1996, which includes not only all
standard employees but also casual, freelance and self-employed individuals, granting them
a subset of employee rights (Grimshaw et al. 2017).

In the context of NFE, the introduction of a trichotomous framework for worker status
has sparked considerable discussion worldwide. For instance, to address the challenges
faced by platform gig workers - who often fall into a legal grey area that bars them from
comprehensive legal protections and sufficient individual bargaining power - US scholars
have proposed the creation of a new “independent worker” category to provide specific
welfare protections (Harris and Krueger 2015; Harris 2018). In addition, responding to
evolving dynamics in the world of work, in 2018 the ILO revised its traditional dichotomous
classification approach. The International Classification of Status in Employment (ICSE-93)
standard had previously drawn a clear distinction between employees and self-employed
workers (ILO 1993). The new standard introduced the new category of “dependent
contractors” to describe workers “employed for profit, who are dependent on another entity
that exercises control over their productive activities and directly benefits from the work
performed by them” (ILO 2018). This dependency may be operational and/or economic.

In the light of these comparative legislative practices and policy proposals concerning the
recognition of “third-category” workers, this article focuses on understanding how to identify
and assess the legal status of such workers in practice and establish appropriate statistical
criteria. By reviewing the classification criteria developed by international statistical institutions
Eurofound and Eurostat and legal thresholds in selected developed countries, we find that -
despite variations in specific indicators and quantitative boundaries - a general global consensus
has emerged regarding the identification of “third-category” workers. This consensus centres
on a combination of economic dependency and personal subordination (Davidov, Freedland
and Kountouris 2015; Schoukens and Barrio 2017; ILO 2018; Bozzon and Murgia 2022).

Available at https://www.shezfy.com/book/bps/2022/p05.html (accessed 19 August 2025).

12 “c 76 The Labour Relations Amendment Act, 1975", Ontario: Annual Statutes, Vol. 1975, Article 78.

“Ley 20/2007, de 11 de julio, del Estatuto del trabajo auténomo”, Boletin Oficial del Estado No. 166, 12 July 2007.
“Allgemeines Gleichbehandlungsgesetz” (AGG), BGBI. I S. 1897, enacted on 14 August 2006.
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Economic dependency refers to the degree to which workers rely on a single
employer for financial support and the resulting vulnerability they face in their economic
circumstances. It is considered to be high when the income earned from providing labour
to an employer constitutes the worker's sole or primary source of income (Schoukens and
Barrio 2017), highlighting structural inequalities in the labour market (Xiao 2021; Davidov
2017). Although the legal frameworks for defining economically dependent workers vary
across countries and are often fragmented or based on intuitive criteria, certain common
elements can be identified (Rosioru 2014). At the empirical level, two main indicators
are commonly used to measure economic dependency. The first is the “primary client”
indicator. This concept was first introduced by French scholar Alain Supiot (2001), who
defined economically dependent self-employed individuals as those working exclusively
for a single dominant client. Similar approaches were subsequently adopted by the British
Labour Force Survey, Eurofound and Eurostat (Bozzon and Murgia 2022). According to the
European Industrial Relations Dictionary, “economically dependent workers” typically hold
a sort of “service contract” with the employer and depend on a single employer for all
or much of their income (Eurofound 2018). As a result of the “primary client” situation,
the risk of business cooperation termination by the main client is significantly higher for
economically dependent workers than for independent self-employed individuals (Bagari
2020). The second indicator - the revenue proportion indicator - derives mainly from
legislative and judicial practice. Countries such as Germany and Spain have established
clear quantitative thresholds in their labour legislation to determine economic dependency
among self-employed individuals. In Germany, section 12a of the Collective Agreements Act
(Tarifvertragsgesetz - TVG) stipulates that workers who primarily work for a single principal
and derive more than 50 per cent of their total remuneration from that relationship meet
the threshold for economic dependency. Notably, even if a worker provides services for
several principals, they may still be classified as economically dependent if income from one
legal relationship constitutes “the decisive means of existence” (Sorge 2010, 249). In Spain,
the 2007 Self-Employed Workers’ Statute' defines “dependent self-employed workers” as
individuals who engage in economic or professional activities for remuneration, personally
and primarily providing services to one person or organization and economically relying on
that client for 75 per cent of their income (Sanchez Torres 2010).

The concept of personal subordination underscores the employer’s authority to direct,
instruct, monitor and discipline workers in the labour process (Schoukens and Barrio 2017;
Countouris 2019). It reflects the employer’s power to determine the nature of the work,
the methods employed and the time and place of its execution (Zou 2017). Under this
arrangement, the worker is expected to personally perform assigned tasks, without the use of
agents or subcontractors, and is not allowed to provide services to other entities concurrently.
Furthermore, the worker is required to work in the pursuit of the employer’s objectives, rather
than their own business interests (Xiao 2021). Given that the labour process is subject to
the employer’s supervision and control, workers occupy a relatively disadvantaged position
compared with employers (Wang and Wang 2018; Xiao 2021; Fang 2022). Australia’s Fair
Work Legislation Amendment (Closing Loopholes No. 2) Act 2024 is an example of applying
the concept of personal subordination in determining employment status in NFE. The Act
lists “a low degree of authority over the performance of the work” (15P(1)(e)(iii)) as one of
the criteria for identifying “employee-like” workers in the digital platform work.

At the operational level, both Eurofound and Eurostat have conducted labour market
surveys that include indicators for personal subordination. Both agencies developed distinct
measurement indicators and they also adopt differing perspectives on the relationship
between, and importance of, various subordination attributes (Eurofound 2017; Eurostat
2018; Williams and Horodnic 2018 and 2019). Eurofound primarily uses two indicators: (1) the
authority to hire others, and (2) decision-making autonomy over specific tasks. In contrast,
Eurostat relies on a single indicator: the right to control one’s working hours. In terms of

> See note 13.
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the relationship between economic dependency and personal subordination, Eurofound
adopts a more lenient approach. It does not assign different weights to the two types of
indicators and considers individuals to fall within the “third category” of dependent workers
if at least two of the following three indicators are met: (1) they work solely or primarily for
one client; (2) they lack the authority to hire others; and (3) they lack autonomy in decision-
making and discretion over specific work activities. By contrast, Eurostat applies a stricter
definition, classifying individuals as dependent self-employed workers only if they meet both
the economic dependency and personal subordination criteria (Bozzon and Murgia 2022).

2.3. Constructing context-specific indicators for identifying
quasi-subordinate workers in China

Drawing on the aforementioned practices in other countries, this article constructs context-
specific indicators for identifying quasi-subordinate workers in China under NFE (see
table 1 for details). To measure economic dependency, we adopt the widely used revenue
proportion indicator - applied in Germany and Spain - using a five-option question. Economic
dependency is considered to exist when more than 50 per cent of a worker's total earnings
is derived from platform-based work.’® In order to assess personal subordination, we focus
on control over working time and tasks, respectively. To measure riders’ autonomy over job
tasks more comprehensively, we further decompose this indicator into three subdimensions:
(1) task-content subordination; (2) decision-making subordination; and (3) autonomy in hiring
versus personal performance of tasks. Each subdimension is presented as a categorical
question, allowing respondents to choose between “Agree” or “Disagree”. An accumulative
scoring method is used to describe the level of personal subordination, with each affirmative
response assigned a score of 0 and each negative response a score of 1. The total score
across the four indicators provides the overall degree of personal subordination.

When interpreting our results, we classify NFE workers exhibiting strong indicators of
both economic dependency and personal subordination as employees, whereas individuals
who fulfil only a subset of the criteria for either personal subordination or economic
dependency are designated as quasi-subordinate workers. At the same time, we maintain
an open and exploratory attitude toward the potential internal heterogeneity among quasi-
subordinate workers.

Table 1. Indicators for identifying quasi-subordinated workers under new forms of employment

Indicator Subindicator Items
Economic - The share of income obtained through the platform enterprise in
dependence the overall remuneration of individuals

(less than 25%, 25-50%, 51-75%, 76-99%, 100%).
Personal Control of 1. The ability to make autonomous decisions on daily online and
subordination  time offline time (time subordination).

Control of 2. The ability to choose independently which orders to accept
tasks (task-content subordination).
3. The ability to handle unexpected situations and resolve issues on
their own during the labour process (decision-making subordination).
4. The ability to hire someone else to perform the task on their
behalf (personal performance).

Note: In the questionnaire, the items are asked in plain language and adjusted to suit the daily work scenario of food-
delivery gig riders (e.g. “Do you agree with the statement ‘I can have someone else deliver the orders for me’?”).

Source: Our own compilation.

16 In the Chinese NFE context, 50 per cent is a good threshold, since there are obvious differences in the
employment situation of workers above and below it. In the pre-analysis of the sample data, where
platform income share is over 50 per cent, gig riders’ full-time rate exceeds the part-time rate.
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3. Quasi-subordinate workers: Typology, characteristics of
subordination and working conditions
3.1. Sample, data collection and measurement

We selected food-delivery gig riders as a representative NFE group, given its size and rapid
growth. For instance, in 2023, over 7.45 million riders earned income through Meituan, a
leading digital food-delivery platform in China. This was a 19.4 increase from 6.24 million
riders in 2022, and a 41.4 per cent increase from 5.27 million riders in 2021 (Meituan
2023 and 2024). Examining the subordinate traits of gig riders offers insights into the
broader landscape of workers operating within these new employment arrangements and
contributes to a general understanding of their situation.

Data were collected through the distribution of online questionnaires in five Chinese
cities: Beijing, Chengdu, Hangzhou, Harbin and Shenzhen." In cooperation with the platform
company, we disseminated the survey to the entire rider base through the app’s backend
system and finalized it after a designated period. All active gig riders in these five cities
received the survey while working through the delivery platform, but participation was
voluntary. Between December 2021 and January 2022, a total of 7,680 valid responses
were collected. To ensure clarity and facilitate data cleaning, the questionnaire primarily
comprised multiple-choice questions, resulting in most variables being categorical. In
addition to indicators of economic dependency and personal subordination, the survey
captured socio-demographic characteristics, objective work conditions (including income,
work intensity, working hours and social security coverage) and subjective perceptions, such
as work pressure and job satisfaction. The descriptive socio-demographic characteristics of
the sample are shown in table 2. Strikingly, only 374 respondents (4.9 per cent) are women.
This gender imbalance is broadly consistent with the 7.4 per cent female share of riders
reported by the Meituan Research Institute in its 2020 nationwide survey (Sun, Zhao and
Zhang 2021). It reflects a broader characteristic of location-based platform work: in the
app-based taxi and delivery sectors, male dominance is common worldwide, with women
accounting for fewer than 10 per cent of workers (ILO 2021).

3.2. Analytical methodology

To construct a typology of gig riders, we used the LCA in Mplus to identify clusters and
subtypes based on varying patterns of economic dependency and personal subordination.
LCA is a statistical method that detects unobserved heterogeneity within a population and
classifies individuals into distinct subtypes based on their responses to categorical variables
(Hagenaars and McCutcheon 2002; Geiser 2013; Oberski 2016). Compared with traditional
clustering methods, LCA is considered to be more statistically robust, offering advantages,
such as reduced arbitrariness, in determining the appropriate number of clusters and the
ability to assess model fit based on an underlying statistical model (Karnowski 2017; Sinha,
Calfee and Delucchi 2021).

We then employ the Kruskal-Wallis H test and binary logistic regression, conducted
using SPSS, to examine the potential influence of various subordinate attribute patterns
on the gig riders’ objective working conditions and subjective work-related perceptions.
The Kruskal-Wallis H test is a rank-based, non-parametric alternative to analysis of variance
(ANOVA), allowing for group comparisons without requiring data to meet the assumptions
of normality. It can be used to determine whether there are statistically significant
differences between two or more groups of an independent variable on a continuous or

7 These five cities were selected for their representativeness. Beijing and Shenzhen are the cities with the
most developed platform economy in China, and they represent the Beijing-Tianjin-Hebei economic region
(in the north of China) and the Pearl River Delta region (in the south), respectively. The other three cities
are second-tier cities. Chengdu is the largest city in south-west China, Hangzhou is the city with the most
developed platform economy in the Yangtze River Delta region, and Harbin is a city in north-east China
that is broadly representative of the industrial structure and demographic challenges of the region’s
resource-dependent urban centres.
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Table 2. Basic socio-demographic characteristics of the sample

Item Classification N % Mean  Standard
deviation
Gender (0,1)
Male (0) 7306 95.1 1.05 0.215
Female (1) 374 49
Age
19-25 years old 983 128 34.38 8.198
26-35 years old 3779 49.2
36-45 years old 2095 273
46-55 years old 688 89
56-61 years old 135 1.8
Marital status (1-3)
Unmarried (1) 3109 405 1.66 0.592
Married (2) 4083 53.2
Other (3) 488 6.4
Child support status (0-3)
No children 3597 46.8 0.85 0.929
One child 2015 26.2
Two children 1689 22
Three or more children 379 4.9
Education (1-5)
Lower secondary education and below (1) 2899 37.7 1.88 0.883
Upper secondary education (2) 3336 434
Vocational short-cycle tertiary education (3) 1023 133
Undergraduate (4) 325 4.2
Graduate and above (5) 97 13
Type of household registration (1-4)
Local non-farm (1) 648 84 3.40 0.987
Local rural (2) 875 114
Non-local non-farm (3) 952 124
Non-local rural (4) 5205 67.8

Note: Except for age, the means and standard deviations of the remaining ordinal categorical variables were

calculated by sequentially assigning values to each item.
Source: Our own calculations based on survey data.

ordinal dependent variable.”® Binomial logistic regression is a statistical method used to
determine the relationship between predictor variables and a binary categorical outcome
variable.”® With the exception of social security coverage, which is a binary categorical

18 Laerd Statistics, “Kruskal-Wallis H Test Using SPSS Statistics”. https://statistics.laerd.com/spss-tutorials/
kruskal-wallis-h-test-using-spss-statistics.php (accessed 30 July 2025).
19 Laerd Statistics, “Binomial Logistic Regression Using SPSS Statistics”. https://statistics.laerd.com/spss-
tutorials/binomial-logistic-regression-using-spss-statistics.php (accessed 30 July 2025).


https://statistics.laerd.com/spss-tutorials/kruskal-wallis-h-test-using-spss-statistics.php
https://statistics.laerd.com/spss-tutorials/kruskal-wallis-h-test-using-spss-statistics.php
https://statistics.laerd.com/spss-tutorials/binomial-logistic-regression-using-spss-statistics.php
https://statistics.laerd.com/spss-tutorials/binomial-logistic-regression-using-spss-statistics.php
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variable, all other working conditions can be regarded as ordinal variables. Accordingly,
the Kruskal-Wallis H test is appropriate for examining intergroup differences across these
variables, while binomial logistic regression is used to test whether latent classification
influences social security participation.

3.3. Results and findings

3.3.1. A typology of gig riders based on economic dependency and personal subordination

Before conducting clustering analysis to explore the internal heterogeneity among gig riders
and building typologies based on economic dependency and personal subordination, the
descriptive statistics on the overall distribution of subordinative characteristics presented
in figures 1 to 3 provide some key insights.

First, gig riders exhibit certain characteristics associated with self-employment in specific
indicators of personal subordination, and the expression of this subordination varies across
subdimensions. Given that all gig riders in the sample work for the same nationwide digital
delivery platform, these variations may stem from differences in local operational modes
or the involvement of third-party intermediaries between the platform and the workers.?
Overall, riders report the highest level of autonomy in managing their working hours, with
84.14 per cent indicating that they could freely choose when to log on and off. However,
autonomy is more limited in decision-making and subcontracting within the labour process.
Specifically, 66.54 per cent of gig riders were required to perform tasks in person, without
being able to hire others (figure 1).

Second, economic dependency appears more pronounced than personal subordination
among gig riders. Approximately 44.80 per cent of riders rely on the platform as their sole
source of income (figure 3), whereas only 9.13 per cent of riders satisfy the criteria of all
four indicators of personal subordination (figure 2). This suggests a degree of independence
between the two subordination attributes.

Figure 1. Gig rider distribution on each personal subordination dimension (percentages)

I can have someone else
deliver the order for me

I can deal with emergencies myself
when delivering orders

I can choose
which orders I accept

I can decide when I want
to log on and off each day

84.14

T T T T T T T T T T
0 10 20 30 40 50 60 70 80 90 100

——Agree ——Disagree

Source: Our own calculations based on survey data.

20 Chinese delivery platforms use different modes of operation (Zhao and Luo 2024; Sun, Chen and Rani
2023; Wang and Meng 2024). Crowdsourced workers may be subject to higher personal subordination.
Outsourced workers, by contrast, are tied to different local third-party intermediaries, such as
subcontractors and temporary employment and human resources service agencies; they are, therefore,
subject to varying degrees of control and management, which could lead to different expressions of
personal subordination.
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Figure 2. Distribution by personal subordination level (percentages)
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Notes: The personal subordination level indicates the number of subordinative dimensions the respondent reports to
have experienced during the labour process. Level 0 (25.39%) represents respondents who reported no experience of
any subdimensions of personal subordination.

Source: Our own calculations based on survey data.

Figure 3. Distribution by economic dependency level (percentages)
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Note: The economic dependency level indicates the share of workers’ total remuneration earned through the platform.
Source: Our own calculations based on survey data.

Next, we conducted an LCA to classify gig riders based on subordination attributes,
including economic dependency?' and the four subdimensions of personal subordination,
each represented by binary variables. We first estimated a single-class model, then we
increased the number of classes until we identified the latent class model with the best fit.
Table 3 presents the statistical criteria that we used to evaluate model fit. Among these,
the Akaike information criterion (AIC) and Bayesian information criterion (BIC) are indexes
derived from the maximum likelihood estimates of a fitted model, with lower values
indicating better model fit (Weller, Bowen and Faubert 2020; Sinha, Calfee and Delucchi
2021). BIC is the most reported indicator of model fit and it is considered to be the most
reliable (Nylund, Asparouhov and Muthén 2007; Killian et al. 2019). The Vuong-Lo-Mendell-
Rubin adjusted likelihood ratio test (VLMR-LRT), Lo-Mendel-Rubin likelihood ratio test

21 Here, the economic dependency is transformed into a binary variable using a threshold of 50 per cent,
as mentioned in section 2.3.
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(LMR-LRT) and the bootstrapped likelihood ratio test are used to determine whether a
model with k classes is better than one with k - 1 classes (Nylund, Asparouhov and Muthén
2007). A p-value of less than 0.05 indicates that the comparative advantage of model fit is
significant. Entropy is a diagnostic measure of a model’s classification accuracy, with values
closer to 1 indicating better class definition (Weller, Bowen and Faubert 2020). In addition,
the size of each class should be evaluated in terms of both proportionality and theoretical
plausibility. Beyond statistical indicators, the theoretical expectations and interpretability of
the results are also important considerations when evaluating model fit.

Table 3. Comparing latent class models: Statistical model-fit criteria

Number of classes 1 2 3 4 5

Log likelihood -22 240.275 -20084.665 -19930.264 -19916.066 -19 907.294
Akaike information criterion (AIC) 44 490.550 40 191.330 39894.528 39878.133 39 872.589
Bayesian information criterion (BIC) 44 525282 40267.740 40012.616 40 037.900 40 074.033

VLMR likelihood ratio test - <0.001 <0.001 0.0016 0.0096

LMR likelihood ratio test - <0.001 <0.001 0.0018 0.0104
Bootstrap likelihood ratio test - <0.001 <0.001 <0.001 0.0128
Entropy - 0.840 0.586 0.786 0.750

The proportion of samples in each 100 24/76 21/20/60  50/2/19/29 15/49/3/3/29

classification (%)

Source: Our own calculations based on survey data.

Based on the above principles and statistical criteria, we ultimately selected the four-
class model as the optimal latent classification. Figure 4 presents the predicted conditional
probabilities for each subdimensions of subordination attributes, indicating the likelihood of
each type of subordination among workers across the different subtypes. Figure 5 indicates
the proportion of workers in our sample per subtype.

According to the analytical results, gig riders can be classified into four distinct subtypes.
Subtype 1 (19.14 per cent) includes riders who exhibit both high economic dependency and
high personal subordination across all subdimensions. Only these workers can be classified into
the traditional “employee versus independent worker” dichotomy and should be considered
to have an employment relationship with the platform or third-party intermediaries and
classified into the “employee” category regardless of the actual contractual status and part-
time/full-time status.? This is the “employee-like” group. Riders in subtypes 2, 3 and 4,2 who
partially meet certain subordination attributes, are classified as “quasi-subordinate workers”.
The clustering results indicate that those who “do not fully meet the current criteria for the
identification of an employment relationship but are subject to enterprise-level management

22 Even part-time workers should be regarded as falling under “part-time employment”. For further
information on this concept, see MOHRSS (2003).

Notably, the latent class analysis did not recognize the “true self-employed” category with both low
economic dependency and personal subordination among the gig rider samples. This is likely because
the employment model in the Chinese food-delivery industry has undergone multiple complex and rapid
iterations and evolutions, such that a “pure form” of crowdsourcing gig work no longer exists. Instead,
crowdsourced riders are transitioning from flexible employment to more stable and “sticky” employment,
which is primarily reflected in an increase in the proportion of full-time workers, extended years of service
and a significant growth in working hours, consequently heightening economic dependency. Furthermore,
food-delivery platforms employ constant and pervasive management and supervision over riders through
digital devices and methods, thereby increasing the degree of personal subordination. (Beijing Zhicheng
Migrant Workers Legal Aid and Research Centre 2021; Sun, Chen and Rani 2023).

2:

@
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during the labour process” are not a completely homogeneous group. Subtype 2 (49.93
per cent) comprises workers who exhibit certain personal subordination traits alongside
a high degree of economic dependency. Their subordination is primarily reflected in the
requirement to perform tasks personally - without the option to delegate - and limited
autonomy in decision-making during the labour process. This group represents nearly
half of all gig riders, making it the predominant category and a typical subtype within the
“quasi-subordinate” classification. We label gig riders in this subtype “partially subordinate
dependants”. Subtype 3 (1.95 per cent) comprises workers who do not exhibit economic
dependency on the platform but display high levels of personal subordination across all
subdimensions. We label this subtype “Subordinate independents”. By contrast, workers
belonging to subtype 4 (28.97 per cent) show great economic dependency but low levels of
personal subordination. We label gig riders in this subtype “economic dependants”. Overall,
“quasi-subordinate workers” - those who do not fully meet the criteria for subordination
attributes - account for 80.86 per cent of the gig rider population.

Figure 4. Predicted conditional probabilities of different subordinate attributes
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Source: Our own calculations based on survey data.
Figure 5. Estimated shares of workers by subtypes
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Source: Our own compilation based on survey data.
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3.3.2. A comparison of working conditions across gig rider subtypes

A Kruskal-Wallis H test was run to determine the existence of differences in workers’
average monthly income, working hours and work intensity,?* perceived work pressure
and job satisfaction across the four subgroups of participants with different subordinate
attribute patterns. Visual inspection of boxplots indicates that there is little similarity in
the distributions of these variables across groups (see supplementary online Appendix 1).
Pairwise comparisons were conducted using Dunn’s (1964) procedure, with a Bonferroni
correction for multiple comparisons, and adjusted p-values. Statistical significance was
determined at p < .0083. Unless otherwise indicated, values are reported as mean ranks
(see detailed parametric description in supplementary online Appendix 2). Binomial
logistic regression was then used to examine the effects of latent subgroup classification
on the likelihood of gig riders participating in the “social insurance for urban and rural
residents”, “social insurance for flexible employment” and “commercial insurance”.? Socio-
demographic characteristics - such as gender, age, marital status, child support status,
education level and household registration type - were included in the model as control
variables.?® Detailed parametric results for each of the three social insurance types are
presented in supplementary online Appendix 3, tables SA3.1, SA3.2 and SA3.3, respectively.

The results indicate statistically significant differences across subgroups in average
monthly income (y%(3) = 434.160, p < .001), average weekly working days (y%(3) = 211.491,
p < .001), average daily working hours (y3(3) = 343.206, p < .001), average daily number of
orders (y%(3) = 380.904, p < .001), perceived work pressure (y*(3) = 17.571, p < .001) and
job satisfaction (y3(3) = 129.137, p < .001). Specifically, gig riders with higher economic
dependency (employee-like and economic dependants subtypes) tend to have higher overall
income, longer daily working hours, greater work intensity and report higher perceived work
pressure. With the exception of the employee-like subtype, the remaining three subtypes
- classified as “quasi-subordinate workers” - do not exhibit significant variance in weekly
working days. Notably, workers with high levels of personal subordination (subordinate
independents and employee-like subtypes) report lower levels of job satisfaction.
Surprisingly, employee-like gig riders have the lowest participation rates across all three
types of social insurance, with the subordinate independents presenting the second-lowest
rates for both “social insurance for urban and rural residents” and “social insurance for
flexible employment”, and partially subordinate dependants presenting the second-lowest
rates in the case of “commercial insurance”. The employee-like subtype - with both high
personal subordination and high economic dependency - is arguably most in need of
social insurance protection to mitigate the risks associated with this unstable occupation.
In summary, the observed differences in working conditions across subgroups highlight
the latent heterogeneity within the gig worker population.

4. Discussion and conclusion

By proposing practical indicators for identifying quasi-subordinate worker groups, this
study responds to ongoing policy ambiguity and contributes to validating the relevance of
two key subordination attributes - economic dependency and personal subordination - in
distinguishing different subtypes of gig workers. Under conventional Chinese criteria for
determining employment status, economic dependency has been relatively overlooked.
However, formally integrating this factor alongside the existing criterion of personal
subordination may enhance future judicial and legislative practices.

2+ In this study, working hours are derived from the average weekly working days and average daily working
hours, while work intensity is measured using the average daily delivery order amount.

% These three types of social insurance represent the primary options available to gig workers within the
current Chinese social security system.

% Among these control variables and our key independent variable “latent classification”, only age is a
continuous variable. Accordingly, we do not need to test for multicollinearity.
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Our results suggest that indicators such as “primary employer” and “revenue proportion”
can effectively identify quasi-subordinate workers who retain autonomy over work schedules
and task selection yet remain economically reliant on the platform and subject to its
operational rules. Economic dependency may also serve as a key indicator in assessing the
need for worker protection, as it is associated with excessive daily working hours, increased
work intensity and heightened perceived pressure. Moreover, since our typology is grounded
in a labour law perspective and based on quantified legal concepts, it offers the means of
capturing the intrinsic nature of the relationship without being constrained by complex multi-
layered business structures and ambiguous contractual arrangements.?’

This approach could overcome limitations in previous literature that categorizes
Chinese gig workers based on platform business models or operational structures, which
often focus on the structural, contractual or registrational relationships between workers,
intermediaries and digital platforms (Zhao and Luo 2024; Sun, Chen and Rani 2023; Qiu,
Sun and Chen 2021; Zhen et al. 2021; Wang and Cooke 2021; Wang and Meng 2024). It also
offers advantages for large-scale statistical survey design. Gig workers may not accurately
report their contractual status owing to limited legal knowledge (Beijing Zhicheng Migrant
Workers Legal Aid and Research Centre 2021). However, they can reliably indicate whether
all or most of their income is derived from the platform and whether they are subject
to platform or intermediary instructions regarding working time, location, task content,
supervision, performance evaluation and disciplinary measures.

Through the collection of large-scale survey data for clustering, estimating proportional
distributions and comparing working conditions across latent subgroups, our study offers
quantitative empirical evidence that illustrates the heterogeneity within China’s gig
worker population. The clustering results support the policy rationale underpinning the
trichotomous employment status structure outlined in MOHRSS (2021), while the observed
differences in working conditions reinforce the validity of the proposed categorization.

Our findings identify four main subtypes of gig workers, with only approximately
19 per cent conforming with the current binary employment status framework. The
remaining 81 per cent should be grouped into a new “quasi-subordinate” worker category.
Formal labour relations should be established and contracts signed for the 19 per cent
“employee-like” workers, while “quasi-subordinate workers” should be afforded the labour
rights proposed by relevant policy frameworks.?¢ Moreover, nearly half of gig riders exhibit
partial personal subordination and high economic dependency, indicating complex platform
control and a disadvantaged position within the platform ecosystem. Workers with different
subordination attributes exhibit significant variance in both objective working conditions
and subjective work-related perceptions. High economic dependency is a strong predictor of
longer working hours, greater work intensity and heightened perceived pressure, whereas
high personal subordination is linked to low job satisfaction. Social insurance coverage is
particularly inadequate for subtypes with higher levels of subordination.

This Chinese-context analysis contributes to global understanding of the heterogeneity
within the gig worker population. Researchers in other countries increasingly acknowledge
the need to pay more attention to this heterogeneity when analysing platform economy
ecosystems (Rosenblat 2018, 49-72; Cansoy et al. 2020; Schor et al. 2020; Congregado et al.

2 The marketplace is chaotic, with many third-party intermediaries - such as subcontractors and temporary
employment and human resources service agencies - operating between digital platforms and gig
workers. Some workers are subjected to the management of these intermediary firms but do not have
formal (and correct) employment contracts with them. Furthermore, the digital platform still implicitly
controls workers’ labour process through intelligent algorithm systems and intermediaries. Reported
relationships can thus be misleading, with bogus self-employed/independent contractors being common
(Beijing Zhicheng Migrant Workers Legal Aid and Research Centre 2021). In addition, multi-layered
business networks make structural relationships complex and ambiguous, such that contractual or
registration status under certain platform business models may not accurately reflect the nature of the
employment relationship.

% See note 5.
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2022), arguing that the reliance of gig workers on platform income to cover basic expenses -
as opposed to earning supplemental income - accounts for the variation in their experiences
(Schor et al. 2020; Schor 2021). However, few studies have performed quantitative clustering
analyses to estimate the proportions of domestic subtypes or compare their working
conditions. Policymakers and researchers in other countries exploring the extension of the
legal employment status to the trichotomous framework may find our results useful in
case study comparisons and as reference material. They may even consider conducting
similar empirical analyses to better understand the characteristics of their own platform
labour ecosystems.

The key limitation of this study is the gender imbalance within our sample. Gendered
dynamics in the platform economy are a critical topic that warrants further exploration
(Sun, Zhao and Zhang 2021; Zheng, Qiu and Yang 2024). Although such gender imbalance
is typical of platform-based delivery work, future research should aim to include more data
on female gig workers and other location-based gig work sectors, such as platform-based
care and cleaning work. Such an approach would allow for comparisons of subordination
characteristics across gender groups. Although the descriptive comparisons that we have
presented here demonstrate and highlight the heterogeneity among gig workers, they
fall short of fully explaining the underlying mechanisms driving the observed differences
in working conditions - particularly the notably low rates of social insurance participation
among subtypes with higher levels of subordination. Further field-based research is needed
to uncover the root causes of these disparities.
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