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Model specification 

Multilevel logistic regression was performed to examine the relationships between internal 

migration and employment after pension age among older Chinese adults. Defining 𝑌𝑌𝑖𝑖𝑖𝑖 as a 

binary variable indicating the employment status of person i at time-point t, Pr(𝑌𝑌𝑖𝑖𝑖𝑖 = 1) 

denotes the expected probability of working beyond pension ages. The multilevel logistic 

regression model for lifetime mobility would be written as 

Logit(Pr(𝑌𝑌𝑖𝑖𝑖𝑖 = 1)) = 𝛼𝛼0𝑖𝑖 + 𝛼𝛼1𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿_𝐿𝐿𝑚𝑚𝑚𝑚𝐿𝐿𝑚𝑚𝐿𝐿𝐿𝐿𝑚𝑚𝑖𝑖 + 𝛽𝛽1𝑍𝑍𝑖𝑖 + 𝛽𝛽2𝐶𝐶𝑖𝑖𝑖𝑖 + 𝜇𝜇0𝑖𝑖 + 𝐿𝐿𝑖𝑖𝑖𝑖 
where 𝛼𝛼0𝑖𝑖  is shorthand for the intercept. 𝑍𝑍𝑖𝑖  denotes a vector of time-invariant control 

variables that may confound the link between migration and employment after pension age 

(such as family backgrounds) while 𝐶𝐶𝑖𝑖𝑖𝑖 represents time-varying factors (such as age). 𝐿𝐿𝑖𝑖𝑖𝑖 
specifies observation-level residual and is expected to be normally distributed with covariates, 

while 𝜇𝜇0𝑖𝑖 denotes person-level residual. 𝛼𝛼1 represents the effect size of lifetime mobility on 

employment after pension age, measured by exponentiated log odds, namely odds ratio (OR). 

When the OR for a specific category is larger than 1, it indicates increased odds of employment 

after pension age. On the contrary, an OR lower than 1 indicates a decreased likelihood of 

employment after pension age, or a higher propensity of actual retirement, relative to the 

reference group. When estimating the effects of internal migration history on employment after 

pension age, the variable lifetime mobility was replaced by two sets of independent variables 

representing various features of migration, namely economic opportunity and welfare contexts: 

   Logit(Pr(𝑌𝑌𝑖𝑖𝑖𝑖 = 1)) = 𝛼𝛼0𝑖𝑖 + 𝛼𝛼1𝐸𝐸𝐸𝐸𝑚𝑚𝐸𝐸𝑚𝑚𝐿𝐿𝐿𝐿𝐸𝐸_𝐿𝐿𝑚𝑚𝑚𝑚𝐿𝐿𝑚𝑚𝐿𝐿𝐿𝐿𝑚𝑚𝑖𝑖 + 𝛼𝛼2𝑊𝑊𝐿𝐿𝑚𝑚𝐿𝐿𝑊𝑊𝑊𝑊𝐿𝐿_𝐸𝐸𝑚𝑚𝐸𝐸𝐿𝐿𝐿𝐿𝑐𝑐𝐿𝐿𝑖𝑖 +  𝛽𝛽1𝑍𝑍𝑖𝑖 +

+𝛽𝛽2𝐶𝐶𝑖𝑖𝑖𝑖 + 𝜇𝜇0𝑖𝑖 + 𝐿𝐿𝑖𝑖𝑖𝑖 
Time trends in employment were controlled by including linear age and quadratic age terms 

in the vector of covariates. 

  



 

Table S1 The association of internal migration history and later-life economic well-being in 

China, 2011—2013 (quantile regression models) 

Quantiles  25th 50th 75th 

Panel A: 

Househole 

Per Capita 

Income 

Lifetime mobility (ref.: 

Urban stayer) 
   

Rural-origin migrant -535.001*** -900.634*** -452.938+ 

 (96.205) (156.979) (253.955) 

Urban-origin migrant 2877.163*** 3239.323*** 4065.996*** 

 (258.966) (342.458) (629.879) 

Rural stayer -1180.594*** -2634.059*** -4190.530*** 

 (81.807) (129.938) (202.348) 

Observations 32572 32572 32572 

Panel B: 

Househole 

Per Capita 

Wealth 

Lifetime mobility (ref.: 

Urban stayer) 
   

Rural-origin migrant -3333.451*** -5244.625*** -8867.873*** 

 (426.756) (820.088) (1556.901) 

Urban-origin migrant 9835.337*** 18199.258*** 66622.459*** 

 (1530.910) (2877.071) (6801.079) 

Rural stayer -5442.578*** -13303.112*** -26779.306*** 

 (364.232) (728.627) (1233.468) 

Observations 31947 31947 31947 

Notes: Standard errors are in parentheses. The CHARLS data team imputed household per 

capita income and wealth in waves 1 and 2. Household per capita annual income and wealth 

were adjusted for inflation since 2010 using the consumer price index released by the 

National Bureau of Statistics of China 

(https://data.stats.gov.cn/english/easyquery.htm?cn=C01). The models controlled for 

demographics (age, age-squared/100, cohort, sex, ethnicity, education, marriage, number of 

children, and physical disability), and childhood family backgrounds (parental education, 

parental employment, family economic situation, and geographic region). 

+ p < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001 

  



 

Table S2 The association of internal migration history and monthly pension income in China, 

2011—2020 

Models MLM Quantile Quantile Quantile 

Quantiles  25th 50th 75th 

Lifetime mobility 

(ref.: Urban stayer) 

    

Rural-origin 

migrant 

-0.211*** -6.016*** -37.439*** -91.736* 

 (0.033) (0.605) (7.174) (41.606) 

Urban-origin 

migrant 

0.666*** 1237.264*** 1032.123*** 431.471*** 

 (0.060) (17.164) (54.311) (43.096) 

Rural stayer -0.759*** -9.250*** -48.692*** -627.544*** 

 (0.030) (0.538) (6.988) (24.304) 

Observations 26778 26903 26903 26903 

Person 9139.000    

Log likelihood -29992.792    

AIC 60037.583    

BIC 60250.662    

ICC 0.818    

Notes: MLM = multilevel linear regression model; Quantile = Quantile regression model; 

AIC and BIC are Akaike’s and Schwarz’s Bayesian information criteria; ICC denotes 

intraclass correlation; Standard errors are in parentheses. In the first linear model, we 

transformed monthly pension income into natural-logged values. Monthly pension income 

was adjusted for inflation since 2010 using the consumer price index released by the National 

Bureau of Statistics of China (https://data.stats.gov.cn/english/easyquery.htm?cn=C01). The 

models controlled for demographics (age, age-squared/100, cohort, sex, ethnicity, education, 

marriage, number of children, and physical disability), and childhood family backgrounds 

(parental education, parental employment, family economic situation, and geographic 

region). 

+ p < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001 

 

  



 

Figure S1. Predicted probability of later-life employment among non-pensioners and 

pensioners. 

 

 

  



 

Table S3 The likelihood of employment after pension age due to lifetime mobility patterns in 

China, 2011—2020 (odds ratios from multilevel logistic models) 

 Model 1 Model 2 Model 3 

Aged <60 Aged 60-69 Aged 70+ 

Lifetime mobility (ref.: 

Urban stayer) 

   

Rural-origin migrant 1.490 1.627*** 1.498** 

 (0.381) (0.179) (0.219) 

Urban-origin migrant 0.664 0.180*** 0.225*** 

 (0.218) (0.040) (0.076) 

Rural stayer 7.957*** 4.545*** 3.425*** 

 (2.232) (0.463) (0.466) 

Observations 2389 18983 11455 

Person 1232.000 7577.000 4318.000 

Log likelihood -1288.792 -9876.598 -6001.754 

AIC 2623.584 19803.197 12049.509 

BIC 2756.493 19999.479 12218.471 

ICC 0.607 0.638 0.626 

Notes: AIC and BIC are Akaike’s and Schwarz’s Bayesian information criteria; ICC denotes 

intraclass correlation; Standard errors are in parentheses. The models controlled for 

demographics (age, age-squared/100, cohort, sex, ethnicity, education, marriage, number of 

children, and physical disability), and childhood family backgrounds (parental education, 

parental employment, family economic situation, and geographic region). 

+ p < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001 

 

  



 

Table S4 The likelihood of employment after pension age due to household registration in 

China, 2011–2020 (log odds from multilevel logistic models) 

 Model 1  Model 2 

Economic opportunity   

Period of initial migration (ref.: 

Pre-reform era) 

  

Early reform era -0.432* -0.431* 

 (0.174) (0.175) 

Later period -0.251 -0.259 

 (0.168) (0.170) 

Inter-provincal migration (ref.: 

intra-provincial migration) 

-0.324** -0.317* 

 (0.124) (0.124) 

Duration of urban residence (ref.: 

< 10 years) 

  

10–29 Years -0.449* -0.367+ 

 (0.213) (0.212) 

30+ years -0.485* -0.439* 

 (0.190) (0.194) 

Welfare contexts   

Return migration (ref.: 

Continuing migrant) 

0.364** 0.410* 

 (0.135) (0.166) 

Non-Agricultural Hukou (Yes=1) -0.997*** -1.933*** 

 (0.279) (0.256) 

Urban (Yes=1) -0.976*** -1.315*** 

 (0.183) (0.166) 

Urban × Non-Agricultural Hukou -1.356***  

 (0.329)  

Return migrant × Non-

Agricultural Hukou 

 0.021 

  (0.260) 

Control variables Yes Yes 



 

Observations 9,748 9,748 

Person 2,723 2,723 

Log likelihood -4536.497 -4544.900 

AIC 9138.993 9155.801 

BIC 9376.092 9392.900 

ICC 0.576 0.579 

Notes: AIC and BIC are Akaike’s and Schwarz’s Bayesian information criteria; ICC denotes 

intraclass correlation; Exponentiated coefficients; Standard errors are in parentheses. The 

models controlled for internal migration frequency, demographics (age, age-squared/100, 

cohort, sex, ethnicity, education, marriage, number of children, and physical disability), and 

childhood family backgrounds (parental education, parental employment, family economic 

situation, and geographic region). 

+ p < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001 

  



 

Table S5 The effects of features of internal migration history on employment after pension 

age in China, 2011–2020 (probit selection model) 

 Selection model Outcome model 

Lifetime mobility Employment after Pension 

Age 

Economic opportunity   

Period of initial migration (ref.: Pre-

reform era) 

  

Early reform era  -0.197** 

  (0.067) 

Later period  -0.106+ 

  (0.063) 

Inter-provincal migration (ref.: intra-

provincial migration) 

 -0.112* 

  (0.047) 

Duration of urban residence (ref.: < 

10 years) 

  

10–29 Years  -0.162+ 

  (0.084) 

30+ years  -0.279*** 

  (0.071) 

Welfare contexts   

Return migration (ref.: Continuing 

migrant) 

 0.185*** 

  (0.050) 

Legal status (ref.: Temporary rural-

to-urban migrant) 

  

Rural hukouer  0.306*** 

  (0.069) 

Urban hukouer  -0.850*** 

  (0.092) 

Permanent rural-to-urban migrant  -0.534*** 

  (0.077) 



 

Control variables   

Frequency of migration (ref.: Once)   

Twice  -0.086 

  (0.055) 

Three or more  -0.044 

  (0.065) 

Age  -0.037*** 

  (0.005) 

Age-squared/100  -0.138*** 

  (0.035) 

Cohort (ref.: Cohort 1950–1955)   

Cohort <=1945  -0.133+ 

  (0.072) 

Cohort 1946-1949  -0.014 

  (0.061) 

Cohort 1955-1959  0.349*** 

  (0.071) 

Cohort 1960+  0.558*** 

  (0.158) 

Sex (Male=1)  0.441*** 

  (0.053) 

Ethnicity minority (Yes=1)  -0.088 

  (0.082) 

Education (ref.: Illiterate)   

Primary school  -0.027 

  (0.058) 

Middle school  -0.220** 

  (0.074) 

High school or above  -0.219* 

  (0.089) 

Marriage (Yes=1)  0.016 

  (0.049) 

Parental eduation (Literate=1) 0.086** 0.081+ 



 

 (0.032) (0.046) 

Parental employment (Non-

agricultural job=1) 

0.455*** -0.117 

 (0.039) (0.076) 

Family's financial situation 0.060*** -0.020 

 (0.016) (0.023) 

Geographic region (ref. Eastern 

China) 

  

Central China 0.158*** 0.156** 

 (0.039) (0.058) 

Western China 0.221*** 0.119* 

 (0.037) (0.058) 

Northeastern China 0.317*** -0.085 

 (0.062) (0.094) 

Constant -0.937*** 2.354*** 

 (0.048) (0.398) 

athrho 0.065  

 (0.126)  

Observations  32,548 

N_selected  9,727 

N_nonselected  22821.000 

Log pseudolikelihood  -24572.941 

Notes: Person-level clustered robust standard errors are in parentheses. 

+ p < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001 

  



 

Compared to self-reported employment status, working time provides a more objective 

indicator of labor supply and is an alternative measure of retirement (Denton & Spencer, 2009). 

In CHARLS, the respondents were asked whether they participated in any agricultural and non-

farm work during the past year. Working participants reported the number of months, days per 

week, and hours per day spent in the labor force. Based on weekly working hours, employment 

after pension age was coded as 1 if an individual worked at least 8 hours per week and 0 

otherwise. We used working hours reported in the next wave (leading indicator of employment 

status) to get rid of potential reporting issues. Multilevel logistic regression was performed to 

examine the associations between internal migration history and working time. 

 

Table S6 The likelihood of employment after pension age (based on working hours) due to 

lifetime mobility patterns in China, 2013—2020 (Odds ratios from multilevel logistic 

models) 

 Model 1  Model 2 Model 3  Model 4 

Total Place of origin Total 

Rural Urban 

Internal migration     

Lifetime migrant 

(Yes=1) 

0.516*** 0.396*** 0.371***  

 (0.041) (0.033) (0.090)  

Rural-origin 

migrant 

   1.552*** 

    (0.159) 

Urban-origin 

migrant 

   0.323*** 

    (0.065) 

Rural stayer    3.954*** 

    (0.373) 

Observations 23193 16821 6372 23193 

Person 8444.000 6218.000 2226.000 8444.000 

Log likelihood -12304.938 -9185.567 -2953.572 -12175.721 

AIC 24655.877 18417.134 5953.144 24401.442 

BIC 24841.064 18594.933 6108.617 24602.732 



 

ICC 0.645 0.601 0.709 0.631 

Notes: AIC and BIC are Akaike’s and Schwarz’s Bayesian information criteria; ICC denotes 

intraclass correlation; Standard errors are in parentheses. The models controlled for 

demographics (age, age-squared/100, cohort, sex, ethnicity, education, marriage, number of 

children, and physical disability) and childhood family backgrounds (parental education, 

parental employment, family economic situation, and geographic region). 

+ p < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001 

 

 

  



 

Table S7 The likelihood of employment after pension age (based on working hours) due to 

features of internal migration history in China, 2011—2020 (odds ratios from multilevel 

logistic models) 

 Model 1 Model 2 

Economic opportunity   

Period of initial migration (ref.: Pre-

reform era) 

  

 Early reform era 0.580* 0.450*** 

 (0.132) (0.102) 

 Late migration 0.819 0.735 

 (0.164) (0.142) 

Inter-provincal migration (ref.: intra-

provincial migration) 

0.736* 0.780+ 

 (0.108) (0.115) 

Duration of urban residence (ref.: < 

10 years) 

  

 10-29 Years 0.211*** 0.676 

 (0.055) (0.183) 

 30+ years 0.121*** 0.471*** 

 (0.024) (0.106) 

Welfare contexts   

Return migration (ref.: Continuing 

migrant) 

 1.506* 

  (0.242) 

Legal status (ref.: Temporary rural-to-

urban migrant) 

  

 Rural hukouer  2.264*** 

  (0.493) 

 Urban hukouer  0.068*** 

  (0.021) 

 Permanent rural-to-urban migrant  0.198*** 

  (0.049) 

Observations 6963 6947 



 

Person 2457.000 2452.000 

Log likelihood -3250.365 -3148.616 

AIC 6554.731 6363.231 

BIC 6739.637 6589.151 

ICC 0.670 0.628 

Notes: AIC and BIC are Akaike’s and Schwarz’s Bayesian information criteria; ICC denotes 

intraclass correlation; Standard errors are in parentheses. The models controlled for migration 

frequency, demographics (age, age-squared/100, cohort, sex, ethnicity, education, marriage, 

number of children, and physical disability), and childhood family backgrounds (parental 

education, parental employment, family economic situation, and geographic region). 

+ p < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001 
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