Supplementary Information
Flexible employment and social insurance in China: coverage and scheme participation
Supplementary Note 1. Sample and measurement
Counts refer to person-waves unless labelled as people or pairs. The primary analyses use the full eligible sample across hukou locations, including respondents with unknown registration location; outcome-specific complete-case requirements still apply. Historical hukou location is used only in supplementary subgroup and sensitivity comparisons. A reported registration change without a valid new location invalidates the previous assignment. The carried-forward category may differ from contemporaneous registration relative to residence. Throughout the tables, pp denotes percentage points, SE denotes standard error and CI denotes confidence interval.
All outcome analyses concern 2018, 2020 and 2022. Earlier interviews supply historical registration information only. The results describe this period and do not evaluate subsequent policy changes. Formal employment denotes employees with a written labour contract; flexible employment combines own/family work and employment without a written contract. The two flexible categories have different employment and administrative arrangements, and neither identifies platform work.
Table S1. Sample construction
	Step
	2018
	2020
	2022

	All respondents
	37,123
	28,530
	27,001

	Aged 16–59
	24,871
	19,403
	18,077

	Employed
	19,323
	14,918
	13,633

	In non-agricultural employment
	12,265
	10,132
	9,880

	Analysis sample
	10,873
	9,405
	9,249

	Flexible employment
	6,273
	4,893
	4,344

	Own/family work
	2,197
	1,677
	1,537

	Employees without a written contract
	4,076
	3,216
	2,807

	Formal employment
	4,600
	4,512
	4,905

	Local hukou location
	9,543
	8,033
	7,614

	Migrant hukou location
	1,065
	1,008
	1,082

	Hukou location unknown
	265
	364
	553

	Hukou location observed in the current wave
	1,032
	771
	747

	Same province as the hukou-information source
	9,919
	8,252
	7,898

	Same county code as the hukou-information source
	8,557
	6,921
	6,362

	Unresolved hukou change
	2
	0
	1



Own/family work and employees without a written contract are mutually exclusive components of flexible employment. Registration-location rows describe available auxiliary measurements; they do not restrict entry into the main analysis sample. Missing insurance responses and covariates determine each model's estimation sample.
Table S2. Missing observations in the analysis sample
	Variable
	Missing N
	Missing (%)

	Employee pension
	1,330
	4.5

	Employee medical insurance
	940
	3.2

	Any listed pension coverage
	1,330
	4.5

	Any listed medical coverage
	940
	3.2

	Pension category
	1,330
	4.5

	Medical-insurance category
	940
	3.2

	Migrant hukou location
	1,182
	4.0

	Age
	0
	0.0

	Age squared
	0
	0.0

	Female
	0
	0.0

	Years of education
	1,096
	3.7

	Married
	313
	1.1

	Self-rated health
	306
	1.0

	Urban residence
	1,213
	4.1

	Annual main-job earnings
	5,538
	18.8

	Monthly wage
	6,877
	23.3

	Weekly working hours
	649
	2.2

	Trust in local officials
	642
	2.2

	Generalised trust
	609
	2.1

	Future confidence
	584
	2.0

	Cross-sectional weight
	4,053
	13.7

	Total household income
	734
	2.5

	Per-capita household income
	734
	2.5

	Household net assets
	2,556
	8.7



Table S3. Valid insurance responses by age group
	Age
	N
	Pension valid (%)
	Medical valid (%)

	16-24
	2,717
	95.6
	94.7

	25-34
	10,192
	97.1
	96.5

	35-44
	7,694
	97.2
	96.8

	45-54
	6,921
	94.2
	97.8

	55-59
	2,003
	85.2
	98.0



Table S4. Core variable mapping
	Construct
	Item(s)
	Rule

	Own/family work
	qg1=1
	Does not separately identify employers or unpaid family workers

	Employee without a written contract
	qg1=5; qg5=0
	Uses released-data codes rather than questionnaire option numbers

	Employer's legal type
	qg201
	Describes the employer; does not indicate whether the respondent hires workers

	Employee pension proxy
	qi301_a_2
	The item is labelled basic pension, so its use as an employee-scheme proxy remains a measurement limitation

	Resident pension
	qi301_a_5/6/7
	Includes the old rural pension scheme

	Other public pension provision
	qi301_a_1
	Assigned to a separate category unless employee or resident coverage is also reported

	Employee medical insurance
	qp605_a_2
	Participation in the employee scheme

	Resident medical insurance
	qp605_a_3/5/6
	Option 6 is unavailable in 2018

	Other public medical provision
	qp605_a_1
	Public provision outside the employee and resident categories

	Annual main-job earnings
	incomeb
	After-tax wage earnings from the main job in the preceding 12 months, rather than total personal income. No valid observations for own/family workers in the constructed analysis panel; the resource-complete models therefore compare employees with and without a written contract. Log transformation uses positive values; resource models use inverse hyperbolic sine transformation

	Household income
	fincome1 / fincome1_per
	Linked using the household identifier for the same wave

	Household net assets
	total_asset
	Valid negative amounts retained



Questionnaire locations are as follows: 2018, employment pages 128–131, pension pages 139–141, medical insurance page 166 and hukou pages 73–74; 2020, employment pages 125–128, pension pages 137–139, medical insurance page 161 and hukou pages 71–72; 2022, employment pages 139–142, pension pages 150–152, medical insurance page 171 and hukou pages 83–84. These are physical PDF page numbers.
Variable-name mapping for replication: pen_emp and med_emp denote employee pension and medical participation; pen_any and med_any denote any listed basic/public coverage; and pen_tier and med_tier denote the mutually exclusive scheme categories. The prefixes pen_ and med_ distinguish pension and medical outcomes. Control variables are age (age), age2 (age squared), female (female), eduy (years of education), married (married), health (self-rated health) and urban (urban residence); migrant denotes migrant hukou location. Other labels correspond to income (annual after-tax main-job earnings), wage (monthly wage), hours (weekly working hours), trust_gov (trust in local officials), trust_gen (generalised trust), confid (future confidence), wt_cs (cross-sectional weight), fincome1 (total household income), fincome1_per (per-capita household income) and total_asset (household net assets). The prefix z_ihs_ identifies resource measures transformed by the inverse hyperbolic sine and then standardised. In Table S12, main-job-earnings-tertile codes 0.0, 1.0 and 2.0 correspond to the lowest, middle and highest tertiles, respectively.
Table S5. Source of last-observed registration location
	Outcome wave
	Source wave
	N
	Share of assigned (%)

	2018
	2014
	7,278
	68.6

	2018
	2016
	1,148
	10.8

	2018
	2018
	1,032
	9.7

	2018
	2012
	919
	8.7

	2018
	2010
	231
	2.2

	2020
	2014
	5,844
	64.6

	2020
	2016
	950
	10.5

	2020
	2012
	781
	8.6

	2020
	2020
	771
	8.5

	2020
	2018
	528
	5.8

	2020
	2010
	167
	1.8

	2022
	2014
	5,342
	61.4

	2022
	2016
	898
	10.3

	2022
	2022
	747
	8.6

	2022
	2012
	677
	7.8

	2022
	2018
	456
	5.2

	2022
	2020
	414
	4.8

	2022
	2010
	162
	1.9



Shares in Table S5 use observations with an assigned historical registration location as the denominator. In 2022, 61.4% of assigned records draw on the 2014 interview and 8.6% on the current interview. These figures describe how old the information is, not the proportion known to be misclassified. Moving residence without changing the registered address can invalidate a carried-forward relative-location category. The main models avoid conditioning sample membership on this measure.
Table S6. Household economic-file linkage
	Wave
	Analysis N
	Household matched
	Total income valid
	Per-capita income valid
	Net assets valid

	2018
	10,873
	10,763
	10,763
	10,763
	10,127

	2020
	9,405
	9,185
	9,185
	9,185
	8,495

	2022
	9,249
	8,845
	8,845
	8,845
	8,349



Household identifiers are unique within each wave. Each person record is linked to at most one household record, and linkage does not duplicate person records. Codes labelled as special missing values in the source files are removed; valid negative net assets are retained.
Table S7. Weighted survey rates by population (%)
	Wave
	Population
	Population N
	Outcome
	Valid N
	Employee (%)
	Listed coverage (%)

	2018
	All aged 16-59
	24,871
	Pension
	19,230
	18.3
	58.9

	2018
	All aged 16-59
	24,871
	Medical
	19,823
	20.0
	89.8

	2018
	Employed aged 16-59
	19,323
	Pension
	15,426
	21.4
	65.1

	2018
	Employed aged 16-59
	19,323
	Medical
	15,659
	23.1
	91.5

	2018
	Analysis sample
	10,873
	Pension
	9,166
	28.8
	63.9

	2018
	Analysis sample
	10,873
	Medical
	9,311
	31.9
	89.8

	2020
	All aged 16-59
	19,403
	Pension
	14,904
	16.2
	56.9

	2020
	All aged 16-59
	19,403
	Medical
	15,281
	18.2
	88.5

	2020
	Employed aged 16-59
	14,918
	Pension
	11,768
	19.3
	64.6

	2020
	Employed aged 16-59
	14,918
	Medical
	11,937
	21.1
	90.3

	2020
	Analysis sample
	9,405
	Pension
	7,668
	26.1
	63.3

	2020
	Analysis sample
	9,405
	Medical
	7,753
	29.5
	89.5

	2022
	All aged 16-59
	18,077
	Pension
	13,697
	23.8
	61.3

	2022
	All aged 16-59
	18,077
	Medical
	14,095
	23.3
	91.5

	2022
	Employed aged 16-59
	13,633
	Pension
	10,638
	28.2
	70.0

	2022
	Employed aged 16-59
	13,633
	Medical
	10,854
	27.5
	93.2

	2022
	Analysis sample
	9,249
	Pension
	7,446
	35.6
	70.4

	2022
	Analysis sample
	9,249
	Medical
	7,586
	36.3
	93.0



The table reports survey estimates rather than administrative participation counts. Population N is the size of each group before exclusions for missing outcomes or weights. Valid N counts respondents with observed outcomes and positive cross-sectional weights. Within each row, the same respondents contribute to employee coverage and any listed coverage. The denominator for each rate is the sum of their weights. These broader population summaries do not substitute for the employment-group composition estimates in Table S20. The weights are the CFPS cross-sectional weights for the relevant wave; the analysis does not implement full complex-survey design inference.
Table S8. Resource correlates in the resource-complete employee sample
	Outcome
	Term
	Coefficient (pp)
	Cluster SE
	N

	Employee pension
	Annual main-job earnings
	2.16
	0.37
	19,835

	Employee pension
	Per-capita household income
	3.01
	0.41
	19,835

	Employee pension
	Household net assets
	2.26
	0.32
	19,835

	Employee medical insurance
	Annual main-job earnings
	4.10
	0.37
	20,233

	Employee medical insurance
	Per-capita household income
	2.76
	0.40
	20,233

	Employee medical insurance
	Household net assets
	2.23
	0.32
	20,233



The sample is drawn across hukou locations but is restricted to employees with observed annual main-job earnings and complete outcomes, controls and household resources. Own/family workers have no valid annual main-job earnings records in the constructed analysis panel and are absent from these models. All three resource measures enter the same model, alongside the indicator for employment without a written contract, age and its square, sex, education, marital status, health, urban residence, and province and wave effects. Monetary measures are transformed as asinh(amount/10,000) in nominal yuan, with valid negative assets retained, and standardised within each outcome-specific complete-case sample. Each coefficient represents a one-standard-deviation difference in that transformed measure. Standard errors use individual-cluster CR1 inference. These supplementary conditional associations do not identify affordability, a household buffering mechanism or effects for own/family workers. Table S19 reports the matched-sample employment coefficients.
Supplementary Note 2. Model results
Table S9. Auxiliary sensitivity analyses based on historical local-hukou status
	Specification
	Pension (pp)
	SE
	N
	Medical (pp)
	SE
	N

	Historical local-hukou baseline
	-23.40
	0.65
	22,334
	-31.41
	0.66
	22,891

	Flexible group: own/family work
	-23.81
	0.81
	14,418
	-34.96
	0.77
	14,772

	Flexible group: employees without a written contract
	-21.99
	0.71
	18,308
	-27.46
	0.72
	18,744

	Exclude employee/resident dual reports
	-22.85
	0.65
	21,848
	-30.10
	0.66
	22,362

	Exclude 2020
	-24.76
	0.78
	15,377
	-33.07
	0.76
	15,771

	Exclude ages 55-59
	-24.12
	0.67
	20,809
	-31.97
	0.68
	21,118

	Same province as source
	-23.53
	0.68
	20,933
	-32.02
	0.69
	21,475

	Current-wave location observed
	-22.75
	2.36
	1,566
	-30.41
	2.31
	1,579

	Same county code (diagnostic)
	-23.13
	0.73
	17,810
	-31.48
	0.75
	18,290

	Cross-sectional weighted
	-22.11
	1.09
	19,576
	-31.35
	1.09
	20,100

	Full-sample main baseline (reference)
	-23.71
	0.60
	26,089
	-31.22
	0.61
	26,660

	Employer-provided insurance: employees
	-41.51
	0.81
	17,778
	-41.52
	0.81
	17,778



Except for the explicitly labelled full-sample reference row, all estimates are supplementary comparisons among respondents classified as local using historical registration information. They are not the primary models. The alternative employment definitions retain employees with a written contract as the comparison group. Dual reporters are excluded separately for each outcome. Same-province and current-wave restrictions address specific location-measurement concerns but cannot validate the full historical classification. The current-wave subset is small and selected. Matching county codes is a diagnostic and does not establish residential continuity. The employer-provided insurance specification uses employees within the historical local group and changes both the outcome and the population. All rows report the actual estimation sample and individual-cluster CR1 standard errors. The full-sample main sensitivity analyses are reported separately in the manuscript.
Table S10. Full-sample multinomial adjusted probability contrasts
	Outcome
	Category
	N
	Contrast (pp)
	Bootstrap SE
	95% CI

	Pension
	No listed basic/public coverage
	26,089
	13.19
	0.64
	[11.93, 14.46]

	Pension
	Resident schemes
	26,089
	12.42
	0.60
	[11.24, 13.60]

	Pension
	Employee scheme
	26,089
	-22.58
	0.60
	[-23.75, -21.40]

	Pension
	Other public coverage
	26,089
	-3.03
	0.31
	[-3.64, -2.43]

	Medical insurance
	No listed basic/public coverage
	26,660
	3.77
	0.46
	[2.86, 4.67]

	Medical insurance
	Resident schemes
	26,660
	25.99
	0.70
	[24.62, 27.35]

	Medical insurance
	Employee scheme
	26,660
	-29.41
	0.63
	[-30.65, -28.16]

	Medical insurance
	Other public coverage
	26,660
	-0.35
	0.22
	[-0.77, 0.08]



Separate four-category multinomial logits are estimated for pensions and medical insurance in the full eligible sample across hukou locations, using outcome-specific complete cases. No listed basic/public coverage is the reference category. Each contrast averages the predicted probability under flexible employment minus that under formal employment, retaining observed covariates. The models adjust for age and its square, sex, education, marital status, health, urban residence, and province and wave effects. Standard errors are the standard deviation of the accepted whole-individual bootstrap estimates; intervals are the point estimate plus or minus 1.96 standard errors. Both models accepted all 200 prespecified resamples, with 15,283 individuals for pensions and 15,535 for medical insurance in the original estimation samples.
The four contrasts sum to zero before rounding because the outcome categories are exhaustive and mutually exclusive. They describe adjusted associations, not observed transfers between schemes or causal substitution. Relative risk ratios are not reported because sparse province-by-category combinations can leave some coefficients numerically unstable despite meeting the gradient criterion. Table S17 reports the numerical diagnostics; the main text evaluates these probability contrasts alongside the descriptive distributions and binary models.
Table S11. Full-sample binary-logit functional-form check
	Outcome
	N
	Logit contrast (pp)
	Cluster delta-method SE
	LPM coefficient (pp)

	Employee pension
	26,089
	-22.77
	0.61
	-23.71

	Employee medical insurance
	26,660
	-29.57
	0.62
	-31.22



Both specifications draw on the full sample across hukou locations and use the same outcome-specific complete cases and baseline controls, with province and wave effects. The logit contrast averages predicted probability differences with the employment indicator set to flexible versus formal employment. Its standard error combines the individual-cluster CR1 sandwich and the delta method. These are adjusted associations rather than causal effects.
Table S12. Subgroup associations
	Subgroup
	Outcome
	Coefficient (pp)
	SE
	Regression N

	Men
	Employee pension
	-23.51
	0.77
	15,486

	Men
	Employee medical insurance
	-31.78
	0.79
	15,611

	Women
	Employee pension
	-23.89
	0.98
	10,603

	Women
	Employee medical insurance
	-30.07
	0.96
	11,049

	Age 16–29
	Employee pension
	-24.91
	1.10
	6,455

	Age 16–29
	Employee medical insurance
	-27.27
	1.08
	6,447

	Age 30–44
	Employee pension
	-26.48
	0.92
	12,012

	Age 30–44
	Employee medical insurance
	-34.34
	0.92
	12,060

	Age 45–59
	Employee pension
	-17.05
	1.14
	7,622

	Age 45–59
	Employee medical insurance
	-28.48
	1.13
	8,153

	College or above
	Employee pension
	-24.57
	1.23
	8,374

	College or above
	Employee medical insurance
	-35.08
	1.27
	8,458

	High school
	Employee pension
	-25.26
	1.26
	5,175

	High school
	Employee medical insurance
	-33.50
	1.21
	5,359

	Middle school or less
	Employee pension
	-20.16
	0.85
	12,540

	Middle school or less
	Employee medical insurance
	-24.37
	0.87
	12,843

	Main-job earnings: lowest tertile
	Employee pension
	-19.02
	0.97
	7,466

	Main-job earnings: lowest tertile
	Employee medical insurance
	-22.46
	0.97
	7,702

	Main-job earnings: middle tertile
	Employee pension
	-23.12
	1.13
	6,795

	Main-job earnings: middle tertile
	Employee medical insurance
	-27.13
	1.15
	6,944

	Main-job earnings: highest tertile
	Employee pension
	-24.33
	1.37
	6,887

	Main-job earnings: highest tertile
	Employee medical insurance
	-30.71
	1.36
	6,940

	Central region
	Employee pension
	-21.84
	1.09
	7,550

	Central region
	Employee medical insurance
	-29.68
	1.13
	7,732

	Eastern region
	Employee pension
	-27.77
	0.95
	12,169

	Eastern region
	Employee medical insurance
	-35.50
	0.91
	12,472

	Western region
	Employee pension
	-18.21
	1.09
	6,370

	Western region
	Employee medical insurance
	-25.31
	1.17
	6,456

	Agricultural hukou
	Employee pension
	-23.18
	0.69
	17,041

	Agricultural hukou
	Employee medical insurance
	-28.07
	0.68
	17,227

	Non-agricultural/unified hukou
	Employee pension
	-21.98
	1.16
	9,002

	Non-agricultural/unified hukou
	Employee medical insurance
	-33.55
	1.15
	9,386

	Rural residence
	Employee pension
	-19.88
	0.89
	9,116

	Rural residence
	Employee medical insurance
	-23.92
	0.89
	9,209

	Urban residence
	Employee pension
	-25.23
	0.80
	16,973

	Urban residence
	Employee medical insurance
	-34.61
	0.80
	17,451

	Local hukou location
	Employee pension
	-23.40
	0.65
	22,334

	Local hukou location
	Employee medical insurance
	-31.41
	0.66
	22,891

	Migrant hukou location
	Employee pension
	-28.11
	2.01
	2,743

	Migrant hukou location
	Employee medical insurance
	-34.04
	1.92
	2,783

	Other occupations
	Employee pension
	-23.48
	0.63
	23,689

	Other occupations
	Employee medical insurance
	-30.63
	0.64
	24,233

	Transport-related occupations
	Employee pension
	-24.51
	2.00
	2,386

	Transport-related occupations
	Employee medical insurance
	-35.88
	1.96
	2,410

	Construction
	Employee pension
	-14.60
	1.53
	2,857

	Construction
	Employee medical insurance
	-17.89
	1.48
	2,870

	Hotels and catering
	Employee pension
	-18.32
	2.68
	1,645

	Hotels and catering
	Employee medical insurance
	-20.50
	2.72
	1,698

	Household and other services
	Employee pension
	-13.70
	2.75
	1,154

	Household and other services
	Employee medical insurance
	-21.24
	2.83
	1,193

	Manufacturing
	Employee pension
	-27.10
	1.19
	6,203

	Manufacturing
	Employee medical insurance
	-33.84
	1.17
	6,310

	Transport, storage and post
	Employee pension
	-25.64
	2.53
	1,570

	Transport, storage and post
	Employee medical insurance
	-35.78
	2.46
	1,586

	Wholesale and retail
	Employee pension
	-26.77
	1.86
	3,428

	Wholesale and retail
	Employee medical insurance
	-34.93
	1.80
	3,523



Subgroups are drawn from the full analysis sample across hukou locations. The local and migrant rows alone require a known historical registration-location category and retain its measurement limitations. Groups overlap across dimensions, and no multiplicity correction is applied. Earnings groups are wave-specific tertiles of positive annual main-job earnings; own/family workers have no valid observations for this earnings measure and are absent from these groups. Transport-related occupations and industry classifications do not directly identify platform workers.
Table S13. Auxiliary Oaxaca decomposition using historical hukou location
	Outcome
	Local N
	Migrant N
	Total gap (pp)
	Explained component (pp)
	Unexplained component (pp)

	Employee pension
	3,092
	341
	-8.98
	-5.18
	-3.80

	Employee medical insurance
	3,197
	345
	-6.48
	-5.62
	-0.86



The gap is defined as local minus migrant coverage among flexible workers in 2022. All components use the same outcome-specific complete-case sample, with migrant-group coefficients as the reference. The unexplained component does not measure willingness to participate. This auxiliary comparison conditions on historical location assignments and their availability; it is not a decomposition of the full-sample employment association or an estimate of registration-reform effects.
Table S14. Exploratory interaction tests: employee pension
	Dimension
	F
	Numerator df
	Denominator df
	p
	N

	Sex
	0.01
	1
	15282
	0.929
	26,089

	Age group
	30.01
	2
	15282
	9.79e-14
	26,089

	Education
	10.88
	2
	15282
	1.89e-05
	26,089

	Main-job earnings tertile
	19.62
	2
	12857
	3.1e-09
	21,148

	Region
	40.34
	2
	15282
	3.35e-18
	26,089

	Hukou type
	0.00
	1
	15260
	0.959
	26,043

	Urban/rural residence
	49.53
	1
	15282
	2.04e-12
	26,089

	Hukou location
	6.66
	1
	14519
	0.00989
	25,077

	Transport-related occupation
	0.19
	1
	15276
	0.661
	26,075



These exploratory interaction tests draw from the full eligible sample, with outcome- and variable-specific complete cases. The earnings-tertile test includes only employees because own/family workers have no valid annual main-job earnings records. The hukou-location test additionally requires a known historical location category. No multiplicity adjustment is applied, and a non-significant test is not evidence of equivalence.
Table S15. Fixed-effects estimation samples
	Outcome
	Person-waves
	People
	Employment switchers

	Employee pension
	20,132
	8,326
	1,970

	Employee medical insurance
	20,687
	8,551
	2,034

	Any listed pension coverage
	20,132
	8,326
	1,970

	Any listed medical coverage
	20,687
	8,551
	2,034



Supplementary Note 3. Diagnostics and interpretation
Table S16. Repeated attitudinal measurement
	Variable
	People with at least two responses
	People with within-person variation

	Generalised trust
	8,668
	3,024

	Trust in local officials
	8,653
	7,002

	Future confidence
	8,676
	4,664



Repeated measurement alone does not identify an attitudinal mechanism. The attitude models pool repeated observations, include province and wave effects, and use standard errors clustered by individual.
Table S17. Full-sample multinomial optimisation and bootstrap diagnostics
Panel A. Main-model diagnostics
	Outcome
	N
	Maximum gradient
	Empty province-category cells
	Hessian condition number
	Maximum absolute coefficient

	Pension
	26,089
	1.68e-07
	2
	6.96e+09
	20.11

	Medical insurance
	26,660
	3.86e-08
	4
	3.89e+09
	19.99



Panel B. Whole-individual bootstrap
	Outcome
	Attempted draws
	Numerically accepted draws
	Random seed

	Pension
	200
	200
	20260926

	Medical insurance
	200
	200
	20260927



Numerical acceptance requires finite objective and parameter values and a maximum absolute gradient below 1e-6 for the mean negative log likelihood. The log retains all 200 prespecified draws per outcome, including any unsuccessful attempts. Each bootstrap draw samples whole individuals with replacement, retains their observations, re-estimates the model and averages probability contrasts using the resampling weights. All 400 attempts in this run met the numerical acceptance criterion. Table S10 uses the standard deviation of those accepted estimates and normal-approximation intervals.
The main pension and medical models have two and four empty province-category cells, respectively. The large Hessian condition numbers and maximum coefficients indicate a risk of sparse-cell instability. A small gradient and successful bootstrap attempts do not establish a finite maximum-likelihood estimate for every parameter or remove measurement uncertainty. We therefore omit relative risk ratios and interpret average predicted probability contrasts together with the descriptive and binary-model evidence. An independent statsmodels.MNLogit implementation used a separately constructed design matrix and L-BFGS. It reproduced each full-sample mean probability contrast to within 0.0001 percentage points (maximum differences: 0.0000522 for pensions and 0.0000262 for medical insurance). This cross-implementation comparison verifies the point estimates, not the bootstrap resamples, and does not remove the sparse-cell limitations.
Table S18. Attitudinal correlates among employees without a written contract
	Outcome
	Standardised variable
	Coefficient (pp)
	Cluster SE
	95% CI
	N

	Employee pension
	Trust in local officials
	0.72
	0.32
	[0.10, 1.34]
	8,721

	Employee pension
	Future confidence
	-0.11
	0.32
	[-0.75, 0.53]
	8,721

	Employee pension
	Log annual main-job earnings
	2.16
	0.35
	[1.47, 2.85]
	8,721

	Employee medical insurance
	Trust in local officials
	0.89
	0.31
	[0.29, 1.49]
	8,910

	Employee medical insurance
	Future confidence
	0.02
	0.30
	[-0.56, 0.60]
	8,910

	Employee medical insurance
	Log annual main-job earnings
	3.08
	0.33
	[2.44, 3.73]
	8,910



The sample comprises employees without a written contract across hukou locations who report positive annual main-job earnings and have complete responses for all three variables, the outcome and baseline controls. The starting selection covered flexible employment, but own/family workers have no valid records for this earnings measure and are absent from the estimation sample. All three standardised variables enter the same model, alongside baseline controls and province and wave effects. Coefficients represent one-standard-deviation differences within the outcome-specific estimation sample. Standard errors use the CR1 correction and are clustered by individual. These estimates describe conditional associations rather than willingness to participate.
Table S19. Supplementary resource adjustment in matched employee samples
	Specification
	Pension (pp)
	Cluster SE
	N
	Medical (pp)
	Cluster SE
	N

	Resource-complete baseline
	-22.86
	0.68
	19,835
	-27.67
	0.70
	20,233

	+ Annual main-job earnings
	-21.84
	0.69
	19,835
	-26.12
	0.70
	20,233

	+ Household per-capita income
	-21.57
	0.69
	19,835
	-25.87
	0.70
	20,233

	+ Household net assets
	-21.51
	0.69
	19,835
	-25.81
	0.70
	20,233



Coefficients compare employees without a written labour contract with employees with a contract. The starting population spans all hukou locations, but requiring complete annual main-job earnings excludes own/family work. For each outcome, all four models use identical observations with complete main-job earnings, per-capita household income, household net assets, outcome and baseline controls. The pension sample comprises 11,553 observations on employees with a contract and 8,282 without one; the medical sample comprises 11,777 and 8,456, respectively. Resource transformations and the full control set are described under Table S8. Standard errors are clustered by individual using CR1. Sequential additions retain the previously added variables.
After annual main-job earnings are included, adding the two household variables changes the pension coefficient from −21.84 to −21.51 pp and the medical coefficient from −26.12 to −25.81 pp. The additional attenuations are 0.33 and 0.31 pp, respectively. These supplementary adjustments describe conditional associations in selected employee samples. They cannot establish a household buffering mechanism, measure willingness to participate, rule out unmeasured liquidity constraints or be generalised to own/family workers.
Table S20. Scheme composition by employment category, 2022: unweighted and weighted estimates
Pension (%)
	Estimate
	Group
	Group N
	Valid N
	No listed coverage
	Resident
	Employee
	Other public

	Unweighted
	Employees with a contract
	4,905
	4,724
	22.9
	19.7
	49.7
	7.7

	Unweighted
	Flexible, combined
	4,344
	4,112
	39.1
	43.2
	15.6
	2.1

	Unweighted
	Own/family work
	1,537
	1,413
	38.9
	43.3
	16.8
	1.0

	Unweighted
	Employees without a contract
	2,807
	2,699
	39.3
	43.1
	14.9
	2.7

	Weighted
	Employees with a contract
	4,905
	3,942
	22.8
	19.7
	51.1
	6.4

	Weighted
	Flexible, combined
	4,344
	3,504
	37.1
	42.0
	18.4
	2.5

	Weighted
	Own/family work
	1,537
	1,194
	36.4
	41.8
	20.5
	1.4

	Weighted
	Employees without a contract
	2,807
	2,310
	37.6
	42.1
	17.3
	3.1



Medical insurance (%)
	Estimate
	Group
	Group N
	Valid N
	No listed coverage
	Resident
	Employee
	Other public

	Unweighted
	Employees with a contract
	4,905
	4,801
	6.1
	35.4
	55.9
	2.6

	Unweighted
	Flexible, combined
	4,344
	4,188
	9.1
	78.6
	11.2
	1.1

	Unweighted
	Own/family work
	1,537
	1,447
	9.9
	79.2
	10.3
	0.6

	Unweighted
	Employees without a contract
	2,807
	2,741
	8.7
	78.3
	11.6
	1.4

	Weighted
	Employees with a contract
	4,905
	4,014
	5.6
	35.0
	57.1
	2.3

	Weighted
	Flexible, combined
	4,344
	3,572
	8.5
	76.9
	13.2
	1.4

	Weighted
	Own/family work
	1,537
	1,225
	9.2
	77.1
	12.9
	0.7

	Weighted
	Employees without a contract
	2,807
	2,347
	8.1
	76.7
	13.4
	1.7



The combined flexible group comprises own/family workers and employees without a written contract; it is not an additional mutually exclusive category. Group N is the group size before outcome and weight exclusions. Valid N requires a classifiable outcome and, for weighted rows, a positive observed 2022 cross-sectional weight. Unweighted shares use Valid N; weighted shares use the sum of valid weights. Differences can therefore reflect both weights and sample composition. These are descriptive estimates without full complex-survey design inference.
Categories prioritise employee, resident, then other public coverage; commercial and supplementary products are excluded. Each outcome has its own denominator. Shares sum to 100% before rounding, without implying a ranking of benefit adequacy. The three separate employment categories correspond to Figure 4.
Figure S1. Pension participation associations across subgroups
[image: ]
Subgroups are drawn from the full analysis sample across hukou locations, subject to outcome-specific complete cases. Each estimate is the flexible-employment coefficient from the baseline model in that subgroup, with individual-cluster CR1 inference. Whiskers show 95% confidence intervals; N is the actual regression observation count. Hukou-location subgroups use the historical category. Earnings subgroups comprise only employees with positive observed annual main-job earnings; own/family workers are absent. Transport-related work does not identify platform employment. These overlapping, exploratory comparisons correspond to Table S12.


Figure S2. Supplementary resource adjustment among employees
[image: ]
The coefficients compare employees without a written labour contract with employees with a contract in resource-complete samples across hukou locations. Own/family workers are absent because they have no valid annual main-job earnings records in the constructed panel. For each outcome, all nested specifications use the same observations, as in Table S19. Whiskers show 95% confidence intervals based on individual-cluster CR1 standard errors. Changes in coefficients describe statistical adjustment rather than causal mediation.
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