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ABSTRACT 
 

The Health Implications of Social Pensions: 
Evidence from China’s New Rural Pension Scheme* 

 
This paper estimates the causal effect of income on health outcomes of the elderly and 
investigates underlying mechanisms by exploiting an income change induced by the launch 
of China’s New Rural Pension scheme (NRPS). Using this policy experiment, we address the 
endogeneity of pension income by applying a fixed-effect model with instrumental variable 
correction. The results reveal that pension enrollment and income from the NRPS both have 
had a beneficial impact on objective measures of physical health, cognitive function, and 
psychological well-being of the rural elderly, and also reduced mortality over a three-year 
horizon by 6 percentage points. Evidence further suggests that pension recipients respond to 
the new pension income in multiple ways: improved nutrition intake, better accessibility to 
health care, increased informal care, increased leisure activities, and better self-perceived 
relative economic situation. These in turn act as channels from pension income to health of 
the Chinese rural elderly. 
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1. Introduction	

Population aging presents one of the greatest challenges for developing countries 

to ensure the well-being of their growing number of old people. Social pension 

programs have been widely regarded and implemented as an important policy device to 

provide income security for old people. Recently many developing countries such as 

Brazil, South Africa, Mexico, and China have initiated government transfer or social 

pension programs for the uncovered elderly, which may have important implications 

for the health and well-being of these new pension recipients (Jung and Tran, 2012).  

The positive association between income and health is well established in the 

literature, based on empirical evidence across countries and in different time periods 

(van Doorslaer et al., 1997; Zimmer and Amornsirisomboon, 2001; Gerdtham and 

Johannesson, 2004; Smith and Goldman, 2007; Smith, 2007). However, there remain 

crucial open questions that deserve further investigation, such as whether the 

association reflects causality from income to health and what mechanisms underlie the 

effects of income on health (Deaton and Paxson, 1998; Smith, 1999). The main 

empirical challenge in establishing causality from income to health is to correct the 

possible estimation bias caused by reverse causality. The reverse causality can be due 

to contemporary factors. For example, more healthy people may also have higher 

earning capacity. It can also be due to life-cycle factors.1 The possibility that the 

correlation between current health and current income at old ages is partly driven by 

health shocks at earlier ages complicates the estimation of causal effects of income on 

health, and may bias welfare analysis based on association between income and health 

(Smith, 1998; Richter, 2006). The above life-cycle factors also imply that the causality 

between income and health may vary considerably with age (Cutler et al., 2008; Smith, 

2007). 

A number of empirical studies have attempted to identify the causal effects of 

income and wealth on health, using exogenous income shocks or sophisticated panel 

                                                              
1  For example, current income (including pension income) of the elderly depends on 

cumulative work histories, which may be influenced by their past health conditions. In addition, 

current health and past health are highly correlated. 
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data models, but they have produced mixed results. For example, Ettner (1996)  finds 

a large positive effect of income on physical and mental health for United States adults, 

by applying an instrumental variable approach.2 Frijters et al. (2005) find that the 

positive effect of income changes on health is statistically significant but economically 

small in magnitude, based on a panel data of East and West Germans in the years 

following the German reunification. Using lottery prizes as an exogenous source of 

income variation, Lindahl (2005) show that higher incomes lead to better health for the 

full sample of the lottery players aged 34–76, but the income effect is not significant 

for those aged 60 and above. Consistent with Frijters et al. (2005) and Lindahl (2005), 

several recent studies on the United States find a small positive effect of wealth on 

health for the full sample (Meer et al., 2003), but no effect for couples aged 51–61 

(Michaud and van Soest, 2008), or for the elderly aged 70 and above (Adams et al., 

2003). As the above empirical studies all focus on wealthy and industrialized nations, 

the finding of no income gradient of elderly health is not particularly surprising, given 

universal biological frailty, good public health insurance, and well-functioning social 

security systems in those countries (Kim and Durden, 2007; Wilkinson and Pickett, 

2006). However, contradicting the main findings in the literature, Snyder and Evan 

(2006) show that the American elderly who received less income in social security 

benefits had significantly lower mortality than those with higher earnings.3 

As transition and developing countries usually provide limited social safety nets, 

income should be more important for health production, particularly for the elderly 

population, who are vulnerable to economic and health risks. The income–health 

gradient and its underlying mechanisms in these counties deserve special attention. 

Among the few recent studies, Case (2004) shows that exogenous increases in pension 

income have improved the health status of pensioners and other household members in 

                                                              
2 Ettner (1996) uses the state unemployment rate, work experience, parental background, and 

spouse characteristics as instruments for family income. However, the exogeneity of these 

instruments has often been questioned (Meer et al., 2003; Frijters et al., 2005).  
3 Snyder and Evan (2006) suggest that those elderly with lower income have engaged in more 

post-retirement part-time work, which may have prevented social isolation, and thus reduced 

mortality.  
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households that pool income in South Africa. Two studies on Russia by Jensen and 

Richter (2003) and Richter (2006) have found adverse effects of exogenous negative 

income shocks. The first one finds that the pension loss, associated with the Russian 

pension crisis, has led to worsened health and higher mortality rate among the 

pensioners. Similarly, the second one shows that during the wage arrears crisis in Russia, 

the loss in household wage income had detrimental effects on health outcomes of the 

elderly. Those studies have considered several pathways such as nutrition, health care 

accessibility, and health behavior. However, there are additional channels that deserve 

further investigation. Moreover, the underlying causal mechanisms may vary across 

countries, due to different economic development stages, social welfare systems, and 

cultural contexts. 

The first contribution of this paper is to identify and estimate the causal effect of 

income on health outcomes of the elderly in China, a middle-income developing 

country, by using an income change induced by China’s New Rural Pension Scheme 

(NRPS). As one of the pillars of China’s social security system, the NRPS is a public 

pension program for the rural population that was established in 2009 and expanded 

gradually to nearly all counties by the end of 2012. At the time of introduction, 

individuals aged 60 years and above were eligible for a basic monthly pension that  

varied across regions, but the amount of the pension was uncorrelated with observed or 

unobserved individual characteristics, such as current or past labor supply behavior. 

Taking advantage of this unique policy experiment, we identify the causal effect of 

income on health by exploiting exogenous time variation in the NRPS implementation 

at the county level through an instrumental variable approach.  

The second contribution of this paper is to study multiple health outcomes. Our 

analysis draws on panel data from the Chinese Longitudinal Healthy Longevity Survey. 

That is a longitudinal survey project in operation since 1998, mainly focusing on the 

elderly population, and covers a rich set of well-being and health outcomes. Johnston 

et al. (2009) suggest that using commonly available self-reported measures of health 

may lead to underestimation of the income–health gradient, because reporting error is 

related to income. Our data set allows us to examine not only self-reported health 
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measures, but also objective measures of health, cognitive function, psychological well-

being, and mortality.  

The rich information in the data also allows us to explore more thoroughly how 

income affects different health outcomes through a variety of important potential 

channels, such as food consumption, health behavior, perceived access to medical care, 

informal care service, labor supply, leisure activity, and perceived relative economic 

status. We also examine the relative importance of those channels. This is our third 

contribution. 

The last contribution of our study is to add to the limited literature on the 

evaluation of social pension programs in developing and transition countries (Kakwani 

and Kalanidhi, 2005; Palacios and Oleksiy, 2006; Barrientos, 2009). As one of the few 

studies to evaluate the impact of the NRPS, this paper not only shows evidence that the 

NRPS has improved the well-being of the elderly, but also provides a useful set of 

health-related results for evaluating the effects of other government interventions on 

health outcomes. As China has a large number of elderly people, our results have 

important implications for the further comparison of health benefits of the social 

pension program and other government programs such as public health insurance. 

Given the rapid aging of the population around the world and the limited social safety 

net in developing countries, our findings may be of great significance for other countries 

as well.  

The rest of the paper is structured as follows. Section 2 provides background on 

China’s rural pension system. Section 3 describes the data and main variables. Section 

4 outlines our empirical framework, and Section 5 gives our main results, with 

discussions on identification issues and potential objections to our findings. Section 6 

investigates how pension income affects the health of the elderly, and Section 7 

provides heterogeneous analysis for different subsamples. Section 8 concludes the 

paper.  
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2. China’s Rural Pension System  

The old age pension in China has comprised two separate systems for urban and 

rural residents. With the establishment of the People’s Republic of China in 1949, 

China’s first formal pension system – an enterprise-based, pay-as-you-go benefit 

scheme – was introduced in 1951 for state employees, civilian and military. At this time, 

rural people had to depend on the low-level rural economic collective system for 

employment and income, and old age support was jointly provided by the collective (at 

the village level) and the family.  

In line with the market-oriented reform starting in 1978, the urban old-age pension 

system was reformed and extended to cover the private sector in the 1990s. In the 

meantime, the transition from the collective commune system to the “household 

responsibility system” dismantled the institutional basis for collective-based old age 

security system in rural China. Rural people had to rely mainly on their own families 

for old-age support (Shi, 2006). In 1986, the government initiated some pilot projects 

for reestablishing a rural pension scheme, starting with well-off counties. These projects 

placed most financial responsibility on individuals, supplemented by the local 

collectives, and that led to a very low take-up rate. Despite significant expansion of the 

geographical coverage of these pilots in the 1990s, there were wide concerns about their 

financial sustainability and effectiveness. The government ceased the expansion of the 

pilot schemes in 1998, and their coverage shrank rapidly. According to the 2000 census, 

less than 5 percent of the rural elderly aged 60 and above had pension benefits, about 

43 percent still had to work, and 48 percent depended on family support (Wang, 2006).  

To promote the economic well-being of rural residents, the government launched 

a brand new nationwide pension project known as the New Rural Pension Scheme in 

rural China in 2009. It was first implemented in 320 pilot rural counties, and was 

expanded to 838 counties in 2010, to 1,914 counties in 2011, and to nearly all 2,853 

rural counties by 2012. According to China Statistical Yearbook 2012, there were 326.4 

million rural residents participating in this scheme, accounting for nearly one-quarter 

of the total population, and there were 89.2 million pension beneficiaries in 2011. 
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----Insert Figure 1 here---- 

The NRPS is composed of two components – the social pension part and the 

contributory pension part – to provide minimum income protection in old age as well 

as some saving incentives. As the individuals in our study sample are mainly subject to 

the noncontributory component, we focus on the key features of the social pension part, 

and briefly introduce the contributory pension part of the scheme.4  

Following the broad guideline issued by the central government, the program 

operates at the county level. Local rural residents aged 16 and above are eligible to 

participate if they are not in school or not covered by the basic urban pension scheme. 

Participation is voluntary. Participants who have contributed for 15 years will be 

eligible for a flat rate pension at age 60, which consists of a noncontributory basic 

pension and a monthly payment from the individual account. In this initial stage, people 

aged 60 and over are eligible to directly receive the basic pension benefit, as long as 

their children contribute to the scheme.5 In some counties those aged 60 and over are 

also allowed to make up the shortfall on vesting contributions in a lump sum, which 

may or may not be subsidized, depending on local policies, so that they can receive 

higher pension payments.  

Different from the old pilot schemes, financing of the NRPS is heavily subsidized 

by the government. The central government funds the whole noncontributory basic 

pension for the relatively poor central and western regions, and half their cost for 

eastern regions. Local governments are encouraged to supplement the basic pension 

benefit at their discretion from their own revenues. Participating individuals are 

required to contribute 100 to 500 Chinese yuan annually to individual pension accounts, 

which is partially matched by local government in the amount of at least 30 Chinese 

yuan per year regardless of the level of individual contribution.6  

                                                              
4 The detailed description of the design of the contributory pension part can be found in Cai et 

al. (2012). 
5 In practice, many counties have gradually dropped this family-binding eligibility requirement. 
6 1 US dollar is about 6.2 Chinese yuan.  



8 
 

The minimum basic pension benefit was 55 Chinese yuan per month initially, and 

increased to 70 Chinese yuan in 2014, in accordance with the GDP growth and inflation. 

The amount of the basic pension varies considerably across counties; it was as high as 

about 360 Chinese yuan per month in some developed areas such as Beijing and 

Shanghai in 2012, but was only 55 Chinese yuan per month in some less developed 

areas. In some regions, such as Chongqing and Shanxi province, the elderly aged 70 

and over also receive an additional monthly subsidy of 10–20 Chinese yuan on top of 

their basic benefit.    

The average level of the basic pension was 78.6 Chinese yuan (12.7 US$) per 

person per month in March 2013.7 This amount is approximately 12 percent of the 

average per capita net income (7,916 Chinese yuan)8 and 17 percent of the average per 

capita living expenses among Chinese rural households (5,415 Chinese yuan) in 2012, 

and equals 41 percent of China’s latest official rural poverty line.9 Therefore, the basic 

pension benefit of the NRPS is still far from ensuring a minimum living standard for 

the elderly, but it can help them to pay for basic subsistence.      

3. Data and Variables   

The data in this study are from the Chinese Longitudinal Healthy Longevity 

Survey (CLHLS), which has been conducted by the Center for Healthy Aging and 

Development Studies at Peking University in China and co-sponsored by the National 

Institute on Aging in the United States. It provides extensive information on the health 

status and quality of life of the elderly population aged 60 and above in China. The 

survey covers 22 out of 34 provinces, including 10 eastern, 8 central, and 4 western 

                                                              
7 The data come from the government report available online: 

http://www.mohrss.gov.cn/ncshbxs/NCSHBXSgongzuodongtai/201305/t20130531_104217.ht

m 
8 The replacement rate from the noncontributory social pension of the NRPS was at the low 

end of the range for the OECD countries, with a cross-country average of around 30 percent of 

average earnings (Cai et al., 2012). 
9 In 2011, the Chinese government raised the poverty line from 1,274 Chinese yuan per year in 

2010 to 2,300 Chinese yuan (370 US$) per year, which is higher than the international poverty 

line of $1.90 a day in 2011 purchasing-power parity.   
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provinces, which host approximately 85 percent of the total population in China. Half 

of the counties and cities in each sample province were randomly selected to be 

included in the survey. The CLHLS primarily focused on the oldest-old population aged 

80 and above in the first two waves, i.e., wave 1998 and wave 2000, and was expanded 

to cover the elderly aged 60 and above in follow-up waves conducted in 2000, 2002, 

2005, 2008/09, 2011/12, and 2014.10 For the purpose of this analysis, we mainly use 

the 2008/09 and 2011/12 waves of CLHLS data, i.e., one wave before and one wave 

after the introduction of the NRPS in 2009.  

3.1 Health Outcomes 

As the CLHLS consists of an in-home interview and a basic physical examination, 

the data set offers multiple health outcome measures, including physical health, 

cognitive function, psychological health, and mortality, with good quality.  

First, we have four types of physical health measures: self-assessed general health, 

limitations on the physical ability to perform instrumental activities of daily living 

(IADL), and measured hypertension and height. We measure self-assessed general 

health according to a five-category survey question, “How do you rate your health at 

present?” and code a dummy health indicator as 1 if the respondent reports “excellent” 

or “good” and 0 otherwise.  

The CLHLS contains an assessment of an individual’s physical ability to perform 

IADL. The survey instrument was based on international standard questionnaires and 

modified to fit into the Chinese culture and social context with extensive pilot testing 

(Zeng et al., 2002). The IADL measure is a binary indicator taking on a value of 1 if a 

respondent reports that he or she can finish eight daily activities without assistance, 

including visiting the neighbors, doing shopping, cooking a meal, washing clothes, 

walking continuously for 1 kilometer, lifting a weight of 5 kilograms, continuously 

crouching and standing up three times, and taking public transportation.  

  

                                                              
10 The most recent wave of the CLHLS data was collected in 2014 and is not available at 

present, so we are not able to include the 2014 wave in the main analysis.    
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Johnston et al. (2009) show that the income–health gradient may be 

underestimated using self-reported health measures because of reporting error. The 

strength of our data set is that, in addition to the above two self-reported measures, we 

have two objective health measures: hypertension and height, measured by the medical 

personnel during the face-to-face interviews in each wave.  

Following the medical standard, we use the average of the two blood pressure 

readings taken in the interview, and define respondents as having hypertension if their 

systolic blood pressure is higher than 140 mmHg or diastolic pressure is higher than 90 

mmHg.  

Although adult height is widely considered as a health indicator, most elderly 

persons experience shrinkage in height as a consequence of aging. Huang et al. (2013) 

show that height shrinkage is an important marker of later-life health and it is positively 

correlated with the deterioration of a variety of health outcomes. The CLHLS has height 

measurements in the 2008/09 and 2011/12 waves; the estimated height shrinkage of a 

respondent from the models can be interpreted as the impact of the NRPS on one 

dimension of objective health measurements of the elderly.  

Second, following the wide practice in the literature (Crum et al., 1993; Folstein 

et al., 1975), we use the Mini-Mental State Examination (MMSE) to measure five areas 

of cognitive function of the elderly: orientation, reaction, calculation, recall, and 

language. It is a 24-question measure with a total score ranging from 0 to 30. As an 

alternative we construct an indicator of whether the respondent has a MMSE score more 

than 24, suggested in the literature as indicating no cognitive impairment (Folstein et 

al., 1975). There are few studies on the effect of income on cognitive function of the 

elderly in the literature (Case, 2004; Jensen and Richter, 2003; Richter, 2006). Given 

the importance of cognitive function as a dimension of quality of life, our study 

provides new insight into this important yet underresearched area. 

Third, psychological well-being of the respondent is measured using an index of 

depression consisting of six items: (1) “Do you always look on the bright side of things?” 

(2) “Do you often feel fearful or anxious?” (3) “Do you often feel lonely and isolated?” 

(4) “Do you feel that the older you get, the more useless you are?” (5) “Are you as 
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happy as when you were younger?” (6) “How do you rate your life at present?” 

Although we have less depression-related items here, the individual questionnaire items 

are virtually identical to those used in standard psychological health measures in the 

literature (Gardner and Oswald, 2004; 2007; Proper et al., 2005). Following the 

literature, we use the sum of all the responses as a measure of mental well-being, where 

the response to each question ranges from 0 to 3, and higher scores indicate lower well-

being. According to Gardner and Oswald (2007), the typical score for healthy 

individuals is around 5–6.5 for our 18-point Likert scale.    

Last, we treat mortality as one type of health outcomes, and construct an indicator 

measuring whether the respondent died by the time of a follow-up survey. In the 

CLHLS, mortality information for the respondents who died between survey intervals 

was gathered in interviews with a close family member of the deceased.  

3.2 Sample Definition and Description  

We restrict the study sample to the rural elderly, and exclude about 15 percent of 

the observations with missing information or having other pensions than the NRPS.11 

Out of the 8,683 rural elderly interviewed in wave 2008/09, 4,153 remained in the 

2011/12 survey, 3,362 (38.7%) died before wave 2011/12, and 1,168 (13.5%) were lost 

to follow-up. The issue of panel attrition will be addressed in a later subsection. Our 

main study sample is a panel composing of 4,153 elderly individuals who were in the 

survey in both waves.12 When mortality is used as a health outcome, we also include 

the deceased sample. 

In each wave, the respondents were asked whether they were covered by a 

retirement pension, social pension, or private pension. As the NRPS was the only social 

pension initiated in rural China since 2009 and has been expanded gradually to all rural 

areas, those respondents who reported no social pension in wave 2008/09 but having a 

social pension in wave 2011/12 are considered as the NRPS pensioners. Those who 

                                                              
11  The other types of pension include retirement pension, private or commercial old age 

insurance, the old rural pension that started before 2009, etc.  
12 Since all the observations in our study sample are aged 60 and above, the NRPS enrollees 

are the same as the NRPS recipients in this paper. 



12 
 

have had no social pension during the study period are taken as the control group. In 

wave 2011/12, 907 respondents (about 22 percent) enrolled in the NRPS, and received 

an average monthly pension income of 92 Chinese yuan.   

Table 1 presents descriptive statistics of health and economic status separately for 

pensioners and non-pensioners with the t-test indicating the significance level of 

pairwise comparisons of the two groups before and after implementation of the NRPS, 

respectively. The last column presents the simple difference-in-differences results, 

which compare the difference between pensioners and non-pensioners in wave 2011/12 

with the corresponding difference in wave 2008/09. Prior to the NRPS, the pensioners 

were statistically similar to the non-pensioners with regard to baseline IADL, measured 

height, and cognitive function, but healthier in terms of self-reported general health and 

depression, and had a higher rate of hypertension than the non-pensioners. After 

controlling for baseline health conditions, the simple difference-in-differences analysis 

shows that the pensioners are 10% less likely to have hypertension, are about 1.37 cm 

taller, but are 5% less likely to report good overall health, and have higher self-reported 

depression index.  

------Insert Table 1 here------ 

The last three rows of Table 1 show that total annual household income has 

increased by 8,092 yuan for the pensioners and by 6,497 yuan for the non-pensioners, 

leading to a net increase of 1,595 yuan for the pensioners between these two waves;13 

this suggests that the effect of the NRPS on household income is positive though 

insignificant. Similarly, although poverty rates were lower among pensioners before 

and after the NRPS, the difference-in-differences is –0.018 and statistically 

insignificant. Thus, overall the descriptive statistics suggest that enrollment in the 

NRPS has only a modest effect on the economic status of the pensioners, which may be 

expected in view of the low level of the NRPS benefits; however, in the following 

analysis we will show that such a modest income increase can result in significant 

improvements in health outcomes of the elderly.   

                                                              
13 All incomes are inflated to year-2011 Chinese yuan. 
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To understand the health effects of the NRPS, we consider several channels 

through which pension income may affect health of the elderly. First, we create several 

indicators measuring food consumption of the respondent, including whether the 

respondent has sufficient financial support for daily expenses, and whether the 

respondent frequently consumes high-protein foods (such as meat, fish, and eggs) or 

high-vitamin foods (fruits and vegetables). Second, we have two indicator variables 

measuring smoking and drinking behavior of the respondent, because tobacco and 

alcohol may be normal goods, and an increase in income may also induce more smoking 

or drinking among the elderly. Third, there are a set of variables capturing informal care 

service and perceived access to medical care for the respondent. We have one variable 

measuring hours of informal care received from the respondent’s children and 

grandchildren and their spouses in the previous week, which includes help with bathing, 

dressing, toileting, indoor movement, continence, and eating. Based on the responses 

to the related survey questions, we also construct four indicators for whether the elderly 

person has someone to talk with in daily life, can get help when having problems or 

difficulties, can get adequate medical care when sick, and has failed to get necessary 

care due to costs.  

We have several measures for leisure activity and labor supply of the elderly 

person. Labor supply of the elderly is measured by two binary variables, one indicating 

formal labor force participation – i.e., whether the respondent is still working in the 

formal workforce (including both on-farm and off-farm work) at the survey time – and 

another indicating informal work, including doing household chores or taking care of 

grandchildren every day. The respondents were asked about their participation in leisure 

activities such as planting flowers or raising pets, reading newspaper or books, watching 

TV or listening to radio, playing cards or mah-jong, and participating in organized 

social activities. The sum of the responses is used as a leisure index, which ranges from 

0 to 5.  

In addition, we construct a binary variable measuring the self-perceived relative 

economic status of the elderly person, which equals one if the respondent rated his/her 

economic status as very rich or rich when compared to others in the local area, and zero 
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otherwise. To measure the pension recipient’s power within the household, we create 

another binary variable indicating whether the respondent can make decisions on some 

of the main spending in the household.  

Summary statistics for the above channel variables and covariates of interest are 

reported in Table 2. In comparison with non-pensioners, the pensioners were more 

likely to have someone to talk with, be able to get help when having problems, and have 

sufficient medical care when sick; they had more leisure and reported better relative 

economic status and more involvement in household decision-making on spending after 

the reform, although the two groups did not differ in these characteristics in the baseline 

data.  

------Insert Table 2 here------ 

Other variables used as controls in our estimations include age, gender, marital 

status, ethnicity (Han or ethnic minorities), years of schooling, having a white-collar  

(professional, managerial, or administrative) job before age 60 or not, number of living 

children, household size, home ownership, and health insurance status. As shown in 

Table 2, at baseline the pensioners had more living children and were more likely to 

have health insurance, but the simple difference-in-differences values are both 

statistically insignificant.  

4. Main Empirical Method 

To estimate the effects of pension enrollment and income on health outcomes, one 

simple reduced-form strategy would be to compare the health changes of pensioners 

and non-pensioners before and after the implementation of the NPRS. Given the data 

we have, we first specify the following fixed effect (FE) model: 

ܻ௧ ൌ ߚ  ଵܴܰܲߚ ܵ௧  ଶߚ ܺ௧  ௧ݒଷߚ  ܿ   ௧     (1)ߝ

where the subscripts i and t represent individuals and waves. ܻ௧  is a set of health 

outcome variables that have been defined in the previous section. ܴܰܲ ܵ௧ represents 

our key independent variable, the NRPS enrollment status or income from the NRPS, 
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depending on the model specification; and its coefficient	ߚଵ is the parameter of interest, 

which captures the effect of pension enrollment or pension income on health outcomes 

of the elderly. The vector X includes a rich set of individual and household 

characteristics such as age, marital status, household size, number of adult children, and 

health insurance coverage. ݒ௧ is the wave effect and ܿ is the individual fixed effect. 

Under the NRPS, the elderly aged 60 and above are allowed to directly receive 

basic pension benefits without contributing, conditional on the enrollment of their adult 

children (this condition was dropped later), or receive higher pension payments by 

making a lump sum contribution to cover the shortfalls in vesting contributions (in some 

places). As we use a sample of individuals aged 60 and above, their decisions of pension 

enrollment and pension benefits are unlikely to be affected by the life-cycle factors 

discussed before, but a simple comparison of the pensioners with the non-pensioners 

still raises concern due to the voluntary nature of the NRPS. Taking up the pension may 

be an endogenous household decision. For example, elderly persons experiencing a 

negative financial shock such as the one caused by a recent illness may be more willing 

to take up the NRPS benefits. In this case, the OLS estimator of the health benefits of 

the NRPS is downward biased. If elderly persons with a longer life expectancy may 

expect more benefits from the NRPS and thus be more likely to participate, the bias 

will be in the other direction. Thus, the overall direction of the selection bias is 

ambiguous. 

To address the above concern, besides controlling for the observed variables, our 

FE model includes individual fixed effects ܿ, which not only help address endogenous 

selection into the NRPS, but also correct for time-invariant sources of attrition bias. In 

the model, we also control for the wave effect ݒ௧, which represents the common time-

series changes in health outcomes for pensioners and non-pensioners. However, the FE 

model cannot correct for the bias resulting from the unobserved factors that were time-

variant. If these factors are correlated with both the NRPS status and income and the 

health outcomes of the elderly, the FE estimate of the coefficient	ߚଵ will still suffer 

from selection bias (e.g., Heckman, 1990). We rely on an instrumental variable (IV) 

approach to purge this bias, so our main empirical approach is a fixed effect model with 
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instrumental variable correction (FE-IV).  

For identification of the FE-IV model, we exploit the timeline of the 

implementation and expansion of the NRPS at county level to generate a valid 

instrument for individual pension status and income. As shown in Figure 1, China 

started the NRPS in about 11 percent of rural counties in 2009, and gradually expanded 

its coverage to nationwide by the end of 2012.14 As the NRPS operates at the county 

level, rural elderly with a local household registration permit (hukou) but no urban 

public pensions are eligible for the local NRPS. For the study sample of individuals 

aged 60 and above from wave 2008/09 to wave 2011/12, the major eligibility 

requirement for NRPS participation is the implementation of the program in that county. 

Simply speaking, the elderly with a local hukou in the project counties were eligible for 

the NRPS, whereas the elderly without a local hukou in the project counties were not. 

However, when a county implemented the NRPS was mainly decided by central and 

provincial governments. Even though a county might be able to influence the decision 

of the upper-level governments to some degree, the timing of implementation of the 

NRPS is still exogenous to households and individuals.  

According to the lists of the NRPS pilot counties authorized by China’s central 

and provincial governments, we are able to determine when each sample county started 

the NRPS. We generate a continuous variable measuring the program implementation 

duration at time of survey, by subtracting each county’s date of program initiation from 

the interview date of each respondent. It is coded as 0 if the respondent was interviewed 

before the introduction of the NPRS in the county. The identification strategy crucially 

hinges on the assumption that the instrumental variable only affects health outcomes 

through individual enrollment into the NRPS or pension income from the NRPS. We 

defer examining and discussing the validity of our IV to Section 5.2.   

                                                              
14 In our CLHLS sample, out of 535 surveyed counties, the NRPS covered 77 (14 percent) in 

2009, 204 (38 percent) in 2010, and almost all counties in late 2011 or early 2012. This suggests 

that our sample has a similar timing pattern of county-level NRPS implementation to that of 

the official statistics.   
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5. The Health Implications of the NRPS  

5.1 Main Results 

This subsection presents the main empirical results of the paper. As discuss before, 

we examine a host of health outcomes: self-assessed general health, IADL limitation, 

measured hypertension, measured height, MMSE score, cognitive status, and 

depression index. We report three sets of results for each health outcome, from OLS, 

FE, and FE-IV, respectively. Columns 1–3 of Table 3 show the coefficients on the NPRS 

take-up, and columns 4–6 the coefficients on the log income from the NPRS. For 

simplicity, we exclude the coefficients of non-key variables from the main tables except 

in Appendix Table A2, where we report the coefficients for all explanatory variables 

from the FE-IV estimations.15 

------Insert Table 3 here------ 

Generally speaking, the signs of the estimated coefficients on pension status and 

pension income from OLS, FE, and FE-IV are consistent with each other, with few 

exceptions, and the FE-IV estimates are larger in magnitude than the OLS and FE 

estimates. We focus our discussion primarily on the results from the FE-IV estimations, 

which use the time variation of the implementation of the NRPS at county level as the 

IV. 

For physical health outcomes, the FE-IV results show that the take-up of the NRPS 

has no significant effect on self-rated general health of the elderly, but improves their 

IADL performance by 11 percentage points. The pension enrollment has also 

significantly reduced the incidences of hypertension by 21 percentage points.  Its 

impact on measured height is positive and significant; as we control for height before 

the NRPS, the FE-IV estimate suggests that the pensioners have experienced 3.5 cm 

less height shrinkage than the non-pensioners.16 Overall, the NRPS has a positive effect 

                                                              
15 We defer discussing the coefficients of other explanatory variables until Section 7, where we 

carry out a heterogeneous analysis along multiple important dimensions such as gender, age, 

living arrangement, and income, and highlight the role of some key variables.  
16 Our 3.5 cm height shrinkage estimate is comparable to the ones in Huang et al. (2013), who 

show that the average estimated height shrinkage is 3.3 cm for males and 3.8 cm for females 

with a standard deviation of 5 cm among the elderly aged 60 and above in China. Moreover, in 
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on objective measures of physical health of the elderly. 

The NRPS take-up also positively affects cognitive functions of the elderly. 

Specifically, the pension enrollment has significantly improved the MMSE score by 

more than 2 points (a nontrivial effect given that the average MMSE score is 22 with a 

standard deviation of about 9), and increased the probability of good cognitive function 

by 18 percentage points. Finally, in the FE-IV specification, we find that the coefficient 

on the NRPS take-up is negative and statistically significant for depression index. This 

suggests that the NRPS has improved the psychological well-being of the pensioners.  

We now turn to examine the effects of pension income on health outcomes of the 

elderly, and the key independent variable is the log income from the NRPS (see columns 

4 to 6). Again, the income from the NRPS has significant positive effects on a host of 

health outcomes of the pensioners, except self-reported general health. A 100-percent 

increase in pension income has significantly improved the likelihood of performing 

IADL by 2.4 percentage points, lowered the probability of experiencing hypertension 

by 5.4 percentage points, and reduced height loss by 0.8 cm. Moreover, a 100-percent 

rise in the NRPS benefits leads to a 0.57-point increase in MMSE score, 4.2 percentage 

points more pensioners having good cognitive function, and a 0.30-point decrease in 

depression index.   

As a whole, our main results show that both pension enrollment and income from 

the NRPS have improved the physical health, psychological well-being, and cognitive 

function of the elderly.  

5.2 Validity of Our Instrumental Variable 

In this subsection, we address several concerns about our instrumental variable. 

As discussed in Section 4, since the NRPS is a voluntary program, the pensioners may 

differ from the non-pensioners in unobserved individual factors correlated with their 

health. We deal with this selection bias by using the FE-IV approach to control for 

selection into the NRPS on unobservables.  

                                                              

Section 7 we find that the NRPS has reduced height shrinkage more for the pensioners aged 85 

and above than for those under age 85.  
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One concern is that the IV is not strongly correlated with individual pension status 

or pension income. We can test this directly from the data. The bottom part of Table 3 

shows that the NRPS duration at the county level is strongly positively correlated with 

individual pension status and with the income from the NRPS. The F-statistics from the 

first stages are 780 and 757, respectively; both are well above the usual threshold value 

for weak–strong identification in the IV literature. 

As we restrict the sample to the rural elderly with no pension in the baseline period, 

they would be eligible for the local NRPS if the program had been introduced in their 

county of residence. Another concern is whether the elderly can migrate to other 

counties to enroll in the NRPS. If so, then this will invalidate our instrument based on 

the duration variation of the NRPS implementation at the county level. Under the NRPS, 

an elderly person can hardly migrate from a non-NRPS county to a NRPS county to 

obtain pension benefits without changing his/her hukou. According to current Chinese 

hukou policy, it is generally difficult to change the hukou location across counties, and 

even harder for the elderly, since they are unlikely to change their hukou through 

marriage migration or going to college, the two main channels for hukou mobility in 

China. 

The identification assumption of our IV approach also rules out any other 

unobserved county-level differences that are associated with the timing of county-level 

NRPS implementation as well as with health outcomes of the elderly, after controlling 

for individual pension status and income, other regressors, and time-invariant 

unobservables. In order to gauge the validity of this assumption, we apply two placebo 

tests in Table 4.  

------Insert Table 4 here------ 

The results in column 1 are the intention-to-treat (ITT) estimates of treatment 

effects for our main sample, i.e., the rural elderly with no pension in the baseline period. 

In the fixed-effect specification, the estimates on program duration of the NRPS in the 

county broadly agree with our main estimates on individual pension status in Table 3, 

and provide a conservative estimate for the effect of treatment.  
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In the first placebo test, instead of using the main sample, we use the sample of 

rural elderly with retired pension during our study period from wave 2008/09 to wave 

2011/12, and apply OLS and FE to the new data in a specification similar to that in 

column 1. The rationale for this test is that those retired pensioners are not eligible for 

the NRPS, but reside within the same rural areas as the eligible elderly. If the above-

mentioned county-level unobserved factors (e.g., pilots of home-based elder care 

services) were the driven force behind our main results, we could also obtain similar 

results for the ineligible pensioners, since the same county-level unobservables also 

affect their health outcomes. Columns 2 and 3 present the results for this placebo test, 

and all of them are insignificant.  

Another possible threat to the validity of the identification strategy is that our 

results are driven by different patterns of health dynamics between the rural elderly in 

the NRPS and non-NRPS regions, which can be caused by different rural health 

insurance policies for different counties. For example, the New Cooperative Medical 

Scheme (NCMS) was first introduced in 2003, and expanded to nearly all counties by 

2008. If the duration of the NCMS was correlated with the starting time of the NRPS 

due to unobserved county-specific factors, then it would be possible that the NRPS and 

non-NRPS regions had different health dynamics.17 To check how important this threat 

is, we limit the analysis to those who have also been observed in wave 2005, and 

estimate a “false experiment” specification in which the NRPS has not started yet. If, 

in the absence of the program, the rural elderly in the NRPS regions were on different 

health tracks from those in non-NRPS regions due to unobserved regional 

characteristics, such difference would very likely have existed before the launch of the 

NRPS. The results in columns 4 and 5 show that almost all the OLS estimates based on 

2008/09 data and the FE estimates based on the panel 2005–2008/09 are insignificant. 

This suggests that this threat is not important.  

  

                                                              
17 In our empirical study, we also control for the time-invariant characteristics of the NCMS in 

our FE specification based on panels 2008/09–2011/12. 
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The above checks provide supportive evidence in favor of our identification 

strategy. However, we acknowledge that the exogenous assumption of an IV is 

inherently untestable, and we cannot definitively rule out the possibility that county-

level NRPS duration could have some other health effects beyond the one working 

through pension income, though we believe that these other effects are likely to be 

minor.  

5.3 Mortality and Sample Selection.  

One more threat to our main results may come from potential bias related to 

mortality and sample attrition. In our data, mortality and attrition rates during the survey 

interval (i.e., waves 2008/09 and 2011/12) are substantial: 38.7% and 13.5%, 

respectively. The specific question is whether our main results on health benefits of the 

NRPS might be due to specific features (e.g., attrition) of our sample.  

Mortality itself is an important health outcome. If the NRPS enrollees have higher 

(lower) mortality rates than non-enrollees during the study period, our main results on 

the health outcomes of the survivors may be overestimated (underestimated). We 

investigate this issue in two ways.  

First, we explore the impact of the NRPS on pensioners’ mortality, using the 

sample from the 2011/12 wave.18 Although the 2014 wave of CLHLS data has not been 

released yet, we have access to the information whether the respondents surveyed in 

wave 2011/12 died prior to wave 2014, which can be regarded as a long-run post-

treatment health outcome. Table 5 reports the estimates from probit and instrumental 

variable probit (IV probit) models that regress mortality status in wave 2014 on NRPS 

status and income and other covariates in wave 2011/12, including baseline health status 

measures such as IADL and MMSE score. Although the probit estimates are 

insignificant, the IV estimates using the county-level program duration as the 

instrument are negative and significant at the 10% level. The IV estimates show that 

the NRPS has reduced the 3-year mortality rate for the pensioners by 6.1 percentage 

                                                              
18 Similar to our main analysis, we restrict the sample to the rural elderly without any non-NRPS 

pension. 
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points; and a 100% increase in NRPS benefits reduces the 3-year mortality rate by 1.4 

percentage points. This finding is consistent with our main result in Table 3 that the 

NPRS has significant health benefits for the pensioners.     

------Insert Table 5 here------ 

Second, we estimate the ITT effect of the NRPS on mortality using a difference-

in-differences (DID) approach based on the pooled sample from waves 2005, 2008/09, 

and 2011/12. The dependent variable is whether the respondent died by the time of a 

follow-up survey. In the DID specification, we use the NRPS target sample (i.e., the 

rural elderly without any non-NRPS pension) as the treated group, and use the retired 

pensioners from the same regions (i.e., those rural elderly who are ineligible for the 

NRPS) as the control group. In Table 6, the coefficient on interaction between wave 

2011/12 and treatment status is negative and significant (at the 10% level); the NRPS 

has reduced mortality among target elderly persons during the survey interval 2011/12–

2014 compared to 2005–2008/09 (i.e., the pre-policy mortality), relative to the mortality 

trend for the retired sample over this period. Moreover, serving as a placebo test, the 

interaction between wave 2008/09 and treatment status has an insignificant coefficient; 

in contrast to the change for the retired sample, mortality among the target sample did 

not differ between the survey intervals 2008/09–2011/12 and 2005–2008/09. This 

suggests that the NRPS has an insignificant effect on mortality in the short run, but may 

reduce mortality over a three-year horizon through health improvements of the 

pensioners. .   

------Insert Table 6 here------ 

Overall, Tables 5 and 6 provide more evidence for the long-run effects of the NPRS 

on mortality of the rural elderly, which is consistent with the negative long-run 

association between income and mortality documented in the literature (see, e.g., Smith, 

1999; Deaton, 2003; Gerdtham and Johannesson, 2004). It also helps rule out the 

possibility that the NRPS enrollees had higher mortality rates than non-enrollees during 

the study period 2008/09–2011/12. Thus, our main results can hardly be overestimated. 

Even if mortality bias existed due to the lower mortality among the NPRS enrollees, 

this bias would mean that our main results are underestimated. 
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Loss to follow-up is another important question concerning sample selection. As 

shown in Appendix Table A3, respondents with worse self-reported health, higher 

depression index, less health insurance coverage, and smaller household size were 

particularly likely to be lost to follow-up. Nevertheless, our empirical method controls 

for individual fixed effects that are able to correct for time-invariant sources of attrition 

bias. As a further check for nonrandom nonresponse, we test for attrition on time-

variant observables following the approach in Becketti et al. (1988) and Ding and 

Lehrer (2010). Specifically, we regress the baseline health outcomes on baseline 

individual characteristics and their interactions with an indicator for attrition (i.e., loss 

to follow-up), using the full sample of wave 2008/09. In Appendix Table A4, the 

coefficients on the attrition indicator suggest that there is no significant difference in 

most baseline health outcomes between subsequent attritors and non-attritors, after 

controlling for demographic and socioeconomic covariates. In the bottom part of Table 

A4, the F-tests of the joint significance of the attrition indicator and its interaction terms 

with time-varying observables are decisively rejected at conventional significant levels. 

This implies that those lost to follow-up do not differ systematically from those in the 

follow-up sample or known to be deceased,19 and the attrition bias due to loss to 

follow-up is not serious.20   

6. How the NRPS Affects Health of the Elderly 

Given our main findings that the NRPS status and income both have important 

health benefits for the elderly, we further examine multiple transmission channels from 

the NRPS to health outcomes of the elderly.  

                                                              
19 Using panel data from waves 2005–2008, we find that, after controlling for time-invariant 

heterogeneities, those lost to follow-up in wave 2011 (i.e., attritors) did not differ significantly 

in objective measures of physical health and cognitive function from non-attritors, although the 

attritors were more likely to feel unhealthy during 2005–2008.  
20 According to Gu and Zeng (2004) and Gu (2008), the CLHLS generally has a lower loss-to-

follow-up ratio than some panel surveys of older persons in the USA (e.g., Mihelic and 

Crimmins, 1997). 
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6.1 Nutrition Intake and Health Behavior 

One obvious mechanism is that pension income from the NRPS would relax the 

budget constraint and lead to changes in food consumption. Studies on the nutritional 

status of the Chinese elderly population show that the rural elderly suffered from 

insufficient intakes of protein and many micronutrients, as these levels were far below 

the recommended dietary allowances (Side et al., 1991; Shi et al., 2015). Poor nutrition 

is strongly associated with adverse health outcomes, such as frailty, morbidity, cognitive 

impairment, depression, and mortality (Cederholm et al., 1995; Ortega et al., 1997; 

Bartali et al., 2006; Woo et al., 2006).   

The top part of Table 7 shows that pension status and income have significantly 

improved individuals’ perceived financial sufficiency related to daily expenses. This 

improved sufficiency is further supported by the findings that the NRPS status and 

income have significantly increased the likelihood that the pensioners frequently 

consume protein-rich foods (meat, fish, and eggs). The income effect is small and 

insignificant for vitamin-rich foods (fruits and vegetables). This finding reflects the fact 

that protein-rich food is generally more expensive in rural areas, because most rural 

people eat vegetables they have grown themselves, but seldom purchase protein-rich 

food from the market. 

------Insert Table 7 here------ 

Furthermore, we take a look at changes in smoking and drinking behaviors, as 

some evidence shows that tobacco is a normal good, especially among low-income 

people (Peck, 2011; Kenkel et al., 2014), and so is alcohol (Ruhm and Black, 2002). In 

the middle part of Table 7, it is worth noting that the pensioners have not spent the 

additional money on unhealthy consumption, such as smoking and drinking, suggesting 

no negative consequences of the increased pension income. Therefore, better nutrition 

intake with no increase in risky behaviors, resulting from the NRPS, could certainly 

contribute to improved health of the pensioners. 

6.2 Informal Care and Health Care Access 

Another obvious channel from income to health goes through informal care and 

health care access. As long-term care services are currently underdeveloped in China, 
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informal care provided by spouses or children (especially sons) is still the most 

important source of care for the rural elderly (Giles et al., 2010; Li et al., 2013). An 

income increase may predict more health investments, via more family care or 

purchasing formal health care services (Sloan et al., 1997; Lei et al., 2015). Moreover, 

the literature shows that despite the development of a public health insurance system in 

rural China since 2003, financial difficulty is still the leading barrier faced by the rural 

elderly in access to health care (Cheng et al., 2015). 

The bottom part of Table 7 examines the income effects of the NRPS on informal 

care received and health care accessibility of the pensioners.21 We can see that pension 

recipients have enjoyed more (although insignificantly so) hours of informal care from 

their children in the previous week. The pensioners are 6.3% more likely to have 

someone to talk with, and 3.4% more likely to get help when having difficulties in daily 

life. Moreover, looking at the results for perceived access to health care, we find that 

the pensioners are also more likely to get adequate medical care when they are sick, and 

less likely to be unable to afford medical costs. When we look into the estimates of the 

income from the NRPS, we see similar findings. 

6.3 Labor Supply and Leisure 

Pension enrollment may have an impact on labor supply of the NRPS enrollees, 

and lead to a change in demand for leisure. Recent studies show that most elderly people 

in rural China work long hours, either in the formal sector (mainly farm work) or in the 

informal sector (household work), until they are no longer physically capable (Pang, et 

al., 2004; Giles et al., 2012). Increases in income or wealth can lead to a lower 

likelihood of doing physically demanding work (Benjamin et al., 2003; Giles et al., 

2012), which would reduce the adverse effect of strenuous jobs on health outcomes 

(Fletcher et al., 2011; Giuntella and Mazzonna, 2015).      

The upper part of Table 8 shows that the pensioners have significantly decreased 

their labor force participation rate by about 8 percentage points. Moreover, we examine 

                                                              
21 We also find an insignificant income effect of the NRPS on the probability of receiving 

assistance from paid caregivers. However, less than 1 percent (24 observations) of the sample 

is receiving paid assistance. The results are not reported here but are available upon request.   
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whether the pensioners spend more time doing household work or increase their leisure. 

Although OLS estimates are positive and significant, the FE-IV estimates indicate no 

significant increase in the likelihood of participating in household chores or grandchild 

care among the pensioners.  

------Insert Table 8 here------ 

In contrast, the pensioners are 9.5% more likely to watch TV or listen to radio, and 

are 5.6% more likely to participate in social activities. Overall, their leisure index has 

increased by 0.21 units as a result of the NRPS enrollment. Similar patterns can be 

found when we turn to the roles of the income from the NRPS. Evidence in the literature 

shows that participation in social and leisure activities is beneficial to perceived 

physical health, cognitive function, and life satisfaction in old age (e.g., Payne et al., 

2006; Verghese et al., 2003; Menec and Chipperfield, 1997).  

6.4 Perceived Relative Economic Status 

An indirect mechanism through which the NRPS appears to influence health is 

relative income. Some studies have argued that a low relative income may be associated 

with more psychosocial stress and worse health outcomes (Cohen et al., 1997; 

Wilkinson, 1997; Jones and Wildman, 2008).  

Results in the bottom part of Table 8 show that pension recipients have 

significantly (at the 10% level) improved their perceived economic status relative to the 

others in the local area. There is some evidence in the literature that perceived relative 

economic situation is significantly associated with disability, depression symptoms, and 

mortality risk among the elderly in Spain and Taiwan (e.g., Rodriguez-Laso et al., 2014; 

Collins and Goldman, 2008; Lee and Huang, 2015).  

Moreover, although significant in the OLS estimation, the estimates in the FE-IV 

estimations show that the NRPS has no significant effect on the probability of 

pensioners involving themselves in household decision-making on financial spending. 

This finding is inconsistent with the corresponding studies on South Africa (Case and 

Menendez, 2007; Ambler, 2015). However, it is plausible given the family-binding 

eligibility criteria and low NRPS benefits at present.   
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6.5 Importance of Each Channel 

Table 9 assesses the relative importance of each channel in explaining the linkage 

between the NRPS and health outcomes. Column 1 shows the main results from column 

3 of Table 3. Columns 2–6 add the five channel variables one at a time, and column 7 

controls for all channel variables in the regression. The results show that increased 

access to health care and more leisure activities are important transmission channels for 

all health outcomes, especially for physical health outcome. Self-perceived relative 

economic status is another channel involving the positive effects of the NRPS on IADL. 

These channels explain 23% of the NRPS’s impact on physical health.    

------Insert Table 9 here------ 

The main channels through which the NRPS improves cognitive function are 

improvements in informal care,22 leisure activities, nutritional intake, and health care 

access; they account for about 28% of the total effect of the NRPS enrollment on MMSE 

score. For the NRPS’s impact on depression index, the two most important channels are 

access to health care and nutrition intake, followed by self-perceived relative economic 

status and leisure activities. The above channels can account for 38% of the overall 

effect of the NRPS on psychological well-being.  

7. Effects by Population Groups 

The results so far suggest that the NRPS has improved the health status of the 

pensioners through multiple channels. Another interesting issue deserving examination 

is whether the relationship between pension and health outcomes differs across some 

important dimensions, such as gender, age, living arrangement, and income. 

These heterogeneous effects by gender and age are summarized in Table 10. 

Columns 1 and 2 present results for males and females separately. Pension enrollment 

has yielded similar health benefits for males and for females, except in IADL; only 

females have seen a significant improvement in IADL. The subgroup results for all 

                                                              
22 Contrary to expectations, we find a negative association between the indicator of having 

someone to talk with in daily life and MMSE score in the middle part of Table 9, pointing to 

the possibility of reverse causality here.  
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other health outcomes are similar to our main results based on the whole sample, 

suggesting that income has no differential effects by gender of the elderly on health. 

This is somewhat different from the previous literature; e.g., Jensen and Richter (2003) 

and Richter (2006) find that old men suffer more adverse health impact from pension 

loss or wage arrears than old women in Russia. One possible interpretation is that the 

males and females may respond to negative income shocks differently, but not to 

positive income shocks. 

------Insert Table 10 here------ 

In columns 3 and 4, we divide the sample into two age groups, the eldest old (aged 

85 and above) and younger old (aged 60–84). We can see that the NRPS is generally 

more effective on the younger-old group. Among this age group, pension recipients 

have significant better health outcomes, except self-reported general health, than non-

recipients. The eldest-old group has only seen significant improvements in cognitive 

function and height shrinkage. Further examination shows that compared with the 

younger-old group, the eldest-old group benefits more from the NRPS with respect to 

height shrinkage. One possible explanation is that height shrinkage, associated with 

poor nutritional status, is more pronounced in the eldest-old population than in the 

younger-old population (Huang et al., 2013), so the improved nutrition intake resulting 

from the NRPS may benefit them more in this regard.  

During our study period, the level of pension benefits that the NRPS enrollees are 

entitled to is unrelated to their past work history, but is mainly determined by local 

governments; this pension income may have differential effects for different household 

types. As the benefits of the NRPS may be shared with other household members, we 

first examine the living arrangement dimension according to the baseline information. 

Columns 1 and 2 in Table 11 report results separately for respondents living in an 

extended household (i.e., with adult children or other adult members) and living 

independently (i.e., alone or with a spouse). Generally speaking, the results show that 

the NRPS has beneficial effects on physical health, cognitive function, and 

psychological well-being for the pensioners co-residing with other family members as 

well as for those living independently, but those living independently benefit more. This 
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is consistent with Jensen and Richter (2003) and Case (2004), and suggests that the 

pensioners living alone are likely to retain more income from the NRPS for their own 

personal use and health. 

------Insert Table 11 here------ 

To capture the differential generosity and relative importance of the NRPS benefits 

for different households, columns 3 and 4 of Table 11 divide the sample into two groups 

based on total household income in wave 2008/09. The higher income group (above 

mean income) have only seen decreases in height loss and self-reported depression 

index, whereas for the lower income group (below mean income) the NRPS has 

produced significant improvements in all health outcomes except, again, the self-

reported health. This finding is not surprising, considering that the NRPS income 

matters more for the relatively poor elderly.  

8. Conclusion and Discussion 

This paper contributes to research on the casual effect of income on health outcomes. 

To deal with the two-way causal link between income and health, we estimate the effect 

of an income increase caused by the NRPS on multiple health measures of the elderly. 

Since its launch in 2009, the NRPS has been rolled out gradually to the whole country. 

This feature allows us to exploit the time variation of county-level program 

implementation as the instrumental variable, and employ a fixed effects approach with 

instrumental variable correction to address the endogeneity of enrollment into, or 

pension income from, the NRPS.  

Our main results show that the NRPS status and income have had a beneficial 

effect on objective measures of physical health, cognitive function, and psychological 

well-being of the rural elderly. Consistent with the study of Johnston et al. (2009), we 

find no significant effect of pension status or income on self-reported general health. 

Our heterogeneous analyses by subpopulation groups have further suggested that the 

NRPS has generated more health benefits for the pensioners who are under age 85, have 

lower household income, and live independently.  
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Consistent with our main results based on the panel of the survivors, we also find 

that the pensioners were 6 percent (about 15.5% of the sample mean) less likely to die 

within the next three years following their receipt of basic pension benefit, which is 

equal to about 10 percent of pensioners’ baseline household income. To understand the 

magnitude of this health effect better, we compare it with the estimates in the literature. 

In the two studies on the elderly aged 50 or older in Russia, Jensen and Richter (2003) 

find that a 24-percent decline in household income associated with pension arrears has 

increased the probability that male elderly die within the next two years by 6 percent 

(approximately 80% of the sample mean); and Richter (2006) finds that the mortality 

rate for male elderly between two survey rounds (one or two years) has been increased 

from 3.6% to 7.1% (nearly doubled) due to wage arrears that caused household income 

to drop by one-third. The implied income mortality elasticities in these two publications 

are two to four times ours in magnitude, probably because positive and negative income 

shocks may have different impacts on the well-being of the elderly.23    

We investigate the mechanisms leading from the NRPS to health outcomes, and 

our results suggest that pension recipients respond to pension income in multiple ways. 

In particular, the pensioners not only get better access to health care, but also are more 

able to obtain informal care and have improved nutrition intake. The NRPS also allows 

the elderly to work less and have more leisure, which is beneficial for most health 

outcomes. Moreover, the improvement in self-perceived relative economic situation of 

elderly pensioners helps promote their physical function and mental well-being.  

These findings have important policy implications for social protection in China 

and many other developing countries. In rural China, the basic social insurance system 

consists of the NRPS and a new rural cooperative medical system (NCMS). The NCMS 

is a heavily subsidized public health insurance program aiming to protect households 

from impoverishment due to catastrophic health expenditure. Cheng et al. (2015) show 

                                                              
23 Another reason is that our study sample is much older and has a higher mortality rate than 

the sample of Russian elderly in Jensen and Richter (2003) and Richter (2006). As mortality in 

older populations is less sensitive to income, our implied income–mortality elasticity is much 

lower, though the marginal effects of the income shock are similar.  
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that the NCMS enrollment has led to an improvement in physical and cognitive function 

of the elderly; however, most studies find little or only modest evidence that the NCMS 

or the basic public health insurance program in urban China have reduced out-of-pocket 

health expenditure (Wagstaff et al., 2009; Lei and Lin, 2009; Sun et al., 2009; Babiarz 

et al., 2012; Liu and Zhao, 2014; Cheng et al., 2015). The rising health care costs 

become an urgent challenge to the government. Our analysis provides another important 

rationale for developing social pensions in China, given the evidence that the NRPS has 

been able to improve health outcomes through both medical and non-medical 

mechanisms such as nutrition and leisure activities, while standard public health 

insurance programs have improved health mainly through provision of medical care. 

We believe that a fruitful area for future research would be to compare costs and benefits 

of these two types of social programs in the context of health economics. Moreover, our 

findings can also serve as a basis for formulating health-related interventions. For 

example, in some poor rural areas where it is difficult to deliver and maintain health 

interventions, direct cash transfers may be a cost–benefit intervention to improve health. 
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Figure 1 the Coverage of the Rural Pension System (2003–2014) 

 
Notes:  

(a) Data source: China’s Ministry of Human Resources and Social Security (MHRSS), Statistic Bulletin on Human 

Resources and Social Security Development 2002–2014.  

(b) Rural pension system refers to the local pilots of rural pension prior to 2009 and the NRPS from 2009 and after.  
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Table 1 Descriptive Statistics of Health and Economic Status 
 Wave 2008/09 Wave 2011/12  

Pensioners Non-
pensioners

Pensioners Non- 
pensioners Dif-in-Diff

Sample size 907 3246 907 3246  

Health outcomes      

Self-reported health is good 0.533*** 0.458 0.411 0.389 –0.053** 

 [0.499] [0.498] [0.492] [0.488] (0.026) 

No IADL limitation 0.428 0.417 0.358*** 0.307 0.041 

 [0.495] [0.493] [0.480] [0.461] (0.026) 

Measured hypertension at 
interview 

0.473*** 0.417 0.421*** 0.467 –0.101*** 

[0.500] [0.493] [0.494] [0.499] (0.027) 

Measured height  156.20 155.81 154.81*** 153.04 1.37** 

 [9.21] [9.81] [11.50] [12.13] (0.57) 

MMSE score 23.200 22.976 22.202** 21.322 0.657 

 [8.481] [8.574] [9.015] [9.350] (0.467) 

Cognitive function is good 0.671 0.654 0.608* 0.575 0.016 

 [0.470] [0.476] [0.489] [0.494] (0.026) 

Self-reported depression index 5.187*** 5.914 5.147* 5.370 0.505*** 

 [3.022] [3.293] [2.998] [3.191] (0.168) 

Economic characteristics      

Monthly pension income  0.000 0.000 92.120*** 0.000 92.120***
 [0.000] [0.000] [92.378] [0.000] (3.369)
Total annual household income 10891.9 11806.2 18984.0 18303.5 1,594.9
 [12554.6] [14974.6] [21800.1] [22329.6] (1,001.5)
Poverty ratea 0.217** 0.250 0.165*** 0.216 –0.018 
 [0.412] [0.433] [0.372] [0.412] (0.022)

Notes:  
(a) Standard deviation in square brackets; robust standard errors in parenthesis.  
(b) t-test was applied for pairwise comparisons of the treated and control groups in each wave. * p<0.10, ** p<0.05, 

*** p<0.01. 
(c) We use the 2009 official rural poverty line of 1,196 Chinese yuan ($176).  
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Table 2 Descriptive Statistics of Individual and Household Characteristics 

Variable Full Sample 
Wave 2008 Wave 2011 

Pensioners Non-pensioners Pensioners Non-pensioners 
Sample size 8306 907 3246 907 3246 
Potential channels from income to health   

Have sufficient financial 
support for daily expenses 

0.736  0.762***  0.718  0.781***  0.735  
[0.441]  [0.426]  [0.450]  [0.414]  [0.442]  

Frequent intake of protein-rich 
food 

0.531  0.535  0.515  0.540  0.543  
[0.499]  [0.499]  [0.500]  [0.499]  [0.498]  

Frequent intake of vitamin-rich 
food 

0.591  0.701***  0.622  0.590***  0.530  
[0.492]  [0.458]  [0.485]  [0.492]  [0.499]  

Smoking 0.190 0.212  0.198  0.195  0.175  
 [0.393]  [0.409]  [0.399]  [0.396]  [0.380]  
Drinking 0.183  0.245***  0.184  0.197**  0.161  
 [0.387]  [0.430]  [0.388]  [0.398]  [0.368]  
Hours of care received from 

children last week 
7.293 2.810 4.015 10.101 11.134 

[26.948] [14.929] [20.641] [29.810] [33.129] 
Have someone to talk with in 

daily life  
0.946 0.953  0.945  0.964*** 0.941  

[0.225]  [0.213]  [0.228]  [0.186]  [0.235]  
Get help when having 

problems/difficulties 
0.976  0.972  0.978  0.984*  0.973  

[0.153]  [0.164]  [0.148]  [0.125]  [0.163]  
Get sufficient medical care 

when sick 
0.913  0.921  0.904  0.939**  0.914  

[0.281]  [0.271]  [0.294]  [0.239]  [0.281]  
Fail to get necessary care due 

to costs 
0.044  0.042*  0.058  0.026  0.035  

[0.205]  [0.201]  [0.234]  [0.158]  [0.185]  
Still work  0.162  0.197**  0.166  0.176**  0.144  
 [0.368]  [0.398]  [0.372]  [0.381]  [0.351]  
Do household chores or 

grandchild care everyday 
0.497  0.547  0.546  0.467  0.442  

[0.500]  [0.498]  [0.498]  [0.499]  [0.497]  
Leisure index 0.661  0.677  0.659  0.740***  0.636  
 [0.771]  [0.736]  [0.749]  [0.807]  [0.790]  
Perceived relative economic 

status is high 
0.122  0.108  0.103  0.162**  0.133  

[0.340]  [0.311]  [0.305]  [0.465]  [0.340]  
Can make decisions on 

household spending 
0.332  0.353  0.333  0.371***  0.314  

[0.471]  [0.478]  [0.471]  [0.483]  [0.464]  
Control variables 

Age 84.54 82.46  83.15  85.56  86.23  
 [11.26]  [10.93]  [11.23]  [10.90]  [11.21]  
Male  0.411  0.430  0.406  0.430  0.406  
 [0.492]  [0.495]  [0.491]  [0.495]  [0.491]  
Had a white-collar career 

before age 60 
0.012  0.015  0.011  0.015  0.011  

[0.107]  [0.123]  [0.102]  [0.123]  [0.102]  
Han  0.920  0.957***  0.909  0.957***  0.909  
 [0.272]  [0.203]  [0.288]  [0.203]  [0.288]  
Married  0.356  0.399  0.374  0.371***  0.322  
 [0.479]  [0.490]  [0.484]  [0.483]  [0.467]  
Years of schooling  1.507  1.615  1.477  1.615  1.477  
 [2.584]  [2.596]  [2.581]  [2.596]  [2.581]  
Household size 3.304  3.159  3.209  3.370  3.424  
 [2.045]  [1.849]  [1.977]  [2.131]  [2.132]  
Owns the home 0.429  0.482  0.471  0.403  0.380  
 [0.495]  [0.500]  [0.499]  [0.491]  [0.485]  
Number of living children 4.003  4.138**  3.980  4.096**  3.961  
 [1.796]  [1.806]  [1.791]  [1.820]  [1.791]  
Have health insurance 0.824  0.808***  0.756  0.933***  0.865  
 [0.381]  [0.394]  [0.430]  [0.250]  [0.342]  

Notes: Standard deviation in square brackets. t-test was applied for pairwise comparisons of the two groups in each 

wave. * p<0.10, ** p<0.05, *** p<0.01.  
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Table 3 Effects of Pension Income on Health Outcomes 
 Coefficient on NRPS take-up Coefficient on ln(NRPS income) 
 OLS FE FE-IV OLS FE FE-IV 

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

Self-reported health is 
good 

–0.007 –0.047* –0.034 –0.001 –0.009 –0.009 
(0.019) (0.025) (0.057) (0.005) (0.006) (0.013) 

Observations 8,007 7,926 7,926 7,859 7,630 7,630 
       
No IADL limitation 0.040*** 0.045** 0.113** 0.011*** 0.012** 0.024** 
 (0.015) (0.019) (0.046) (0.004) (0.005) (0.011) 
Observations 8,014 7,940 7,940 7,866 7,644 7,644 
       
Measured 
hypertension at 
interview 

–0.067*** –0.091*** –0.211*** –0.016*** –0.021*** –0.054*** 

(0.020) (0.027) (0.062) (0.005) (0.007) (0.015) 
Observations 7,799 7,530 7,530 7,653 7,252 7,252 
       
Measured height  1.043*** 1.628*** 3.491*** 0.192** 0.331*** 0.798*** 
 (0.351) (0.381) (0.846) (0.088) (0.094) (0.198) 
Observations 7,698 7,346 7,346 7,565 7,082 7,082 
       
MMSE score 0.682** 0.518 2.251*** 0.164** 0.159* 0.572*** 
 (0.305) (0.338) (0.779) (0.075) (0.082) (0.182) 
Observations 8,009 7,930 7,930 7,861 7,634 7,634 
       
Cognitive function is 
good 

0.023 0.011 0.178*** 0.006 0.005 0.042*** 
(0.017) (0.020) (0.047) (0.004) (0.005) (0.011) 

Observations 8,009 7,930 7,930 7,861 7,634 7,634 
       
Self-reported 
depression index 

0.031 0.484*** –1.461*** 0.006 0.116*** –0.301*** 
(0.124) (0.164) (0.419) (0.031) (0.040) (0.099) 

Observations 7,468 6,992 6,992 7,333 6,740 6,740 
       

First-stage coefficients on IV      
Program duration in the 
county (months) 

- - 0.021*** - - 0.089*** 
- - (0.001) - - (0.003) 

Observations   7,940   7,644 

Notes:  
(a) Robust standard errors are reported in parenthesis; * p<0.10, ** p<0.05, *** p<0.01.  
(b) All regressions include age, age squared/100, married, number of living children, household size, health 

insurance coverage, homeownership, and wave dummies. OLS estimations also include controls for gender, 
married status, ethnicity, years of schooling, a dummy variable for having a white-collar career before age 60, 
and province dummies.   
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Table 4 Tests of the Validity of the Identification Assumption 
 Study sample Non-target sample with 

retirement pension 

Study sample before the 
introduction of NRPS 

 FE using panel 
2008/09–2011/12 

OLS using wave 
2011/12 

FE using panel 
2008/09–2011/12

OLS using wave 
2008/09 

FE using panel 
2005–2008/09 

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

Self-reported health 
is good 

–0.001 –0.004 –0.004 0.020 0.003 
(0.001) (0.004) (0.005) (0.014) (0.002) 

Observations 6,670 269 547 9,055 3,014 
      
No IADL limitation 0.002* –0.005 –0.004 –0.001 0.001 
 (0.001) (0.003) (0.004) (0.010) (0.002) 
Observations 6,682 269 547 9,055 3,074 
      
Measured 
hypertension at 
interview  

–0.006*** 0.004 –0.003 0.025* –0.003 

(0.001) 
(0.004) 

(0.005) (0.013) (0.002) 

Observations 6,376 268 536 8,543 3,022 
      
Measured height  0.072*** 0.057 0.105 –0.163 0.001 
 (0.019) (0.083) (0.075) (0.206) (0.026) 
Observations 6,216 253 524 8,788 3,044 
      
MMSE score 0.048*** 0.015 –0.006 0.229 0.032 
 (0.017) (0.052) (0.056) (0.228) (0.023) 
Observations 6,674 269 547 9,055 3,074 
      
Cognitive function is 

good 
0.004*** –0.002 0.002 0.003 0.001 
(0.001) (0.003) (0.004) (0.012) (0.002) 

Observations 6,674 269 547 9,055 3,074 
      
Self-reported 
depression index 

–0.031*** –0.013 –0.026 –0.014 –0.012 
(0.009) (0.022) (0.028) (0.094) (0.014) 

Observations 5,892 257 519 7,832 2,876 

Notes:  
(a) Robust standard errors are reported in parenthesis; * p<0.10, ** p<0.05, *** p<0.01.  
(b) In each cell of columns (1)–(3) and (5), we report the estimates for program duration of the NRPS in the county 

(months). In each cell of column (4), we report the estimates for the indicator variable for 2009–2010 pilot 
counties.  

(c) All regressions include age, age squared/100, married, number of living children, household size, health 
insurance coverage, homeownership, and wave dummies. OLS estimations also include controls for gender, 
married status, ethnicity, years of schooling, a dummy variable for having a white-collar career before age 60, 
and province dummies.   
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Table 5 Effects of Pension Income on Mortality 

 
Dependent variable is whether individual died between 2011/12 and 2014 

surveys 

 Probit IV Probit Probit IV Probit 

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

NRPS enrollment 0.021 –0.061*   

 (0.016) (0.037)   
ln(pension income)   0.005 –0.014* 
   (0.004) (0.008) 
Age 0.037*** 0.038*** 0.038*** 0.039*** 
 (0.010) (0.010) (0.010) (0.010) 

Age squared/100 –0.015*** –0.016*** –0.015*** –0.016*** 

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

Married  –0.056*** –0.054*** –0.060*** –0.058*** 

 (0.017) (0.016) (0.017) (0.017) 

Number of adult children –0.003 –0.003 –0.002 –0.002 

 (0.003) (0.003) (0.003) (0.003) 

Household size 0.006* 0.006** 0.006** 0.007** 

 (0.003) (0.003) (0.003) (0.003) 

Owns the home  0.000 0.000 0.005 0.006 

 (0.015) (0.015) (0.015) (0.015) 

Have health insurance –0.047** –0.041** –0.049** –0.042** 

 (0.020) (0.019) (0.020) (0.019) 

No IADL impairment –0.142*** –0.139*** –0.143*** –0.139*** 

 (0.017) (0.017) (0.018) (0.017) 
MMSE score –0.009*** –0.009*** –0.009*** –0.009*** 
 (0.001) (0.001) (0.001) (0.001) 
Male  0.121*** 0.120*** 0.121*** 0.119*** 
 (0.015) (0.015) (0.015) (0.015) 
Han  –0.032 –0.025 –0.033 –0.026 
 (0.026) (0.026) (0.026) (0.026) 
Had a white-collar job 
before age 60 

0.048 0.050 0.031 0.033 

(0.063) (0.060) (0.065) (0.062) 
Years of schooling 0.006** 0.007** 0.007** 0.007** 
 (0.003) (0.003) (0.003) (0.003) 
Province dummy Yes Yes Yes Yes 

Observations 4,322 4,573 4,180 4,424 

Notes:  
(a) Marginal effects are reported with robust standard errors in parenthesis; * p<0.10, ** p<0.05, *** p<0.01. 
(b) We use data from wave 2011/12 and restrict the sample to the rural elderly without any non-NRPS pension.  
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Table 6 Intent-to-treat effect of the NRPS on Mortality 
 Treated：target sample  Control: retired pensioners 

A.  3-year mortality rate   
Respondents in wave 2005 0.426 0.189 
 [N= 6,209] [N=254] 
Respondents in wave 2008/09 0.443 0.253 

 [N=7,742] [N=372] 
Respondents in wave 2011/12 0.339 0.198 

 [N=4,870] [N=353] 

B. DID estimation results   
Wave 2008/09*treatment status –0.047 –0.028 

 (0.034) (0.032) 
Wave 2011/12*treatment status –0.096*** –0.055* 

 (0.034) (0.032) 
Wave 2008/09 0.064* 0.019 
 (0.033) (0.031) 
Wave 2011/12 0.009 –0.015 
 (0.033) (0.031) 
Treatment status 0.237*** 0.111*** 
 (0.025) (0.025) 
Age  0.000 
  (0.004) 
Age squared/100  0.008*** 
  (0.002) 
Married   –0.030*** 
  (0.008) 
Number of adult children  –0.003* 
  (0.002) 
Household size  0.004** 
  (0.002) 
Owns the home  –0.011 
  (0.007) 
Have health insurance  –0.002 
  (0.009) 
No IADL impairment  –0.108*** 
  (0.008) 
MMSE score  –0.009*** 
  (0.000) 
Male   0.097*** 
  (0.007) 
Han   –0.010 
  (0.013) 
Had a white-collar job before 
age 60 

 0.003 
 (0.020) 

Years of schooling  0.004*** 
  0.000 
Constant  –0.034 
  (0.178) 
Province dummy No Yes 
Observations 19,800 18,459 

Notes: Clustered-robust standard errors are reported in parenthesis; * p<0.10, ** p<0.05, *** p<0.01. 
 

  



48 
 

Table 7 Pension income and Food Consumption, Tobacco and Alcohol Use, Informal 
Care Receipt, and Health Care Access   

 Coefficient on NRPS take-up Coefficient on ln(NRPS income) 

 OLS FE FE-IV OLS FE FE-IV 

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

Food Consumption       
Have sufficient financial 

support for daily expenses 
0.011 0.008 0.255*** 0.001 0.002 0.060*** 

(0.016) (0.022) (0.055) (0.004) (0.005) (0.013) 
Observations 8,003 7,408 7,918 7,855 7,622 7,622 
       
Frequent intake of protein-

rich food 
–0.028 –0.033 0.117** –0.011** –0.016** 0.024* 
(0.019) (0.026) (0.058) (0.005) (0.006) (0.014) 

Observations 8,005 7,922 7,922 7,857 7,626 7,626 
       
Frequent intake of vitamin-

rich food 
0.021 –0.013 0.007 0.006 0.000 0.001 

(0.019) (0.025) (0.059) (0.005) (0.006) (0.014) 
Observations 8,006 7,924 7,924 7,858 7,628 7,628 
       

Tobacco and Alcohol Use       
Smoking  0.015 0.012 0.030 0.003 0.003 0.005 
 (0.014) (0.013) (0.030) (0.003) (0.003) (0.007) 
Observations 7,998 7,908 7,908 7,850 7,612 7,612 
       
Drinking  0.022 –0.022 –0.044 0.005 –0.007* –0.014 
 (0.015) (0.016) (0.037) (0.004) (0.004) (0.009) 
Observations 7,977 7,866 7,866 7,830 7,572 7,572 
       

Informal Care Receipt       
Hours of care received from 

children last week 
–1.288 0.607 3.585 –0.343 0.148 0.902 
(1.159) (1.189) (2.954) (0.275) (0.286) (0.708) 

Observations 7,909 7,730 7,730 7,763 7,440 7,440 
       
Have someone to talk with 

in daily life 
0.018** 0.014 0.063** 0.005*** 0.005* 0.017*** 
(0.008) (0.010) (0.026) (0.002) (0.003) (0.006) 

Observations 7,919 7,748 7,748 7,774 7,458 7,458 
       
Get help when having 

problems/difficulties 
0.005 0.017** 0.034* 0.001 0.004** 0.008* 

(0.005) (0.008) (0.019) (0.001) (0.002) (0.004) 
Observations 7,883 7,676 7,676 7,738 7,386 7,386 
       

Perceived Access to Health Care      
Get sufficient medical care 

when sick 
0.015 0.011 0.118*** 0.005** 0.003 0.028*** 

(0.010) (0.014) (0.034) (0.002) (0.003) (0.008) 
Observations 7,993 7,898 7,898 7,846 7,604 7,604 
       
Fail to get necessary care due 

to costs 
–0.002 0.004 –0.055** –0.001 –0.000 –0.013** 
(0.006) (0.010) (0.025) (0.001) (0.002) (0.006) 

Observations 7,995 7,902 7,902 7,847 7,606 7,606 
       

Notes:  
(a) Robust standard errors are reported in parenthesis; * p<0.10, ** p<0.05, *** p<0.01.  
(b) All regressions include age, age squared/100, married, number of living children, household size, health 

insurance coverage, homeownership, and wave dummies. OLS estimations also include controls for gender, 
married status, ethnicity, years of schooling, a dummy variable for having a white-collar career before age 60, 
and province dummies.   
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Table 8 Pension income and Labor Supply, Leisure Activities, and Self-Perceived 
Relative Economic Status 

 Coefficient on NRPS enrollment Coefficient on ln(NRPS income) 
 OLS FE FE-IV OLS FE FE-IV 
 (1) (2) (3) (4) (5) (6) 

Labor Supply and Leisure Activities     

Still work 
0.011 0.003 

–
0.079*** 

0.002 0.001 
–

0.018*** 
 (0.014) (0.008) (0.021) (0.003) (0.002) (0.005) 
Observations 7,430 7,236 7,236 7,289 6,958 6,958 
       
Do household chores or 
grandchild care everyday 

0.036** 0.030 0.061 0.009** 0.008 0.014 
(0.017) (0.021) (0.050) (0.004) (0.005) (0.012) 

Observations 8,010 7,932 7,932 7,863 7,638 7,638 
      

Plant flowers or raise pets 0.008 0.014 0.031 0.002 0.003 0.006 
 (0.012) (0.015) (0.035) (0.003) (0.004) (0.008) 
Observations 8,011 7,934 7,934 7,863 7,638 7,638 
       

Read newspapers or books 
–0.001 0.004 0.008 0.000 0.002 0.001 
(0.008) (0.009) (0.022) (0.002) (0.002) (0.005) 

Observations 8,008 7,928 7,928 7,861 7,634 7,634 
       

Watch TV or listen to radio 
0.044** 0.052** 0.095* 0.012*** 0.015*** 0.021* 
(0.018) (0.023) (0.052) (0.005) (0.006) (0.012) 

Observations 8,011 7,934 7,934 7,863 7,638 7,638 
       
Play cards or mah-jong 0.007 0.006 0.021 0.002 0.001 0.003 
 (0.009) (0.010) (0.026) (0.002) (0.003) (0.006) 
Observations 8,010 7,932 7,932 7,862 7,636 7,636 
       

Participate social activities 
0.001 0.007 0.056*** –0.000 0.001 0.011*** 

(0.006) (0.007) (0.019) (0.001) (0.002) (0.004) 
Observations 8,008 7,928 7,928 7,860 7,632 7,632 
       
Leisure index 0.060** 0.084** 0.213** 0.016** 0.022*** 0.043** 
 (0.029) (0.035) (0.086) (0.007) (0.009) (0.020) 
Observations 8,012 7,936 7,936 7,864 7,640 7,640 

       
Relative Economic Status       

Perceived relative economic 
status is high 

0.012 0.024 0.074* –0.000 0.003 0.013 
(0.017) (0.020) (0.039) (0.004) (0.005) (0.009) 

Observations 7,978 7,868 7,868 7,832 7,576 7,576 
       

Can make decisions on 
household spending 

0.022 0.029 0.001 0.008** 0.006 –0.001 
(0.015) (0.020) (0.046) (0.004) (0.005) (0.011) 

Observations 8,001 7,914 7,914 7,856 7,624 7,624 
Notes:  
(a) Robust standard errors are reported in parenthesis; * p<0.10, ** p<0.05, *** p<0.01.  
(b) All regressions include age, age squared/100, married, number of living children, household size, health 

insurance coverage, homeownership, and wave dummies. OLS estimations also include controls for gender, 
married status, ethnicity, years of schooling, a dummy variable for having a white-collar career before age 60, 
and province dummies.   
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Table 9 Transmission Channels (FE-IV Estimation) 
 (1) (2) (3) (4) (5) (6) (7) 

 Dependent variable: No IADL limitation 

NRPS enrollment 0.113** 0.109** 0.116** 0.100** 0.105** 0.109** 0.087* 
 (0.046) (0.046) (0.047) (0.046) (0.046) (0.047) (0.047) 
Frequent intake of protein-
rich food 

 0.030     0.016 
 (0.021)     (0.021) 

Have someone to talk with 
in daily life 

  –0.025    –0.023 
  (0.021)    (0.021) 

Get sufficient medical care 
when sick 

   0.051**   0.055*** 
   (0.021)   (0.021) 

Leisure index     0.040***  0.040*** 
     (0.010)  (0.010) 
Perceived relative 
economic status is high 

     0.036** 0.033** 
     (0.016) (0.016) 

Observations 7,940 7,928 7,748 7,898 7,936 7,868 7,628 

 Dependent variable: MMSE score 

NRPS enrollment 2.251*** 2.114*** 1.926** 2.191*** 2.040*** 2.212*** 1.615** 
 (0.779) (0.779) (0.757) (0.781) (0.778) (0.774) (0.752) 
Frequent intake of protein-
rich food 

 0.921**     0.614 
 (0.403)     (0.390) 

Have someone to talk with 
in daily life 

  –4.948***    –4.652***
  (0.609)    (0.607) 

Get sufficient medical care 
when sick 

   1.072**   0.896** 
   (0.422)   (0.403) 

Leisure index     1.081***  0.865*** 
     (0.158)  (0.152) 
Perceived relative 
economic status is high 

     0.102 –0.133 
     (0.304) (0.288) 

Observations 7,930 7,918 7,744 7,888 7,926 7,858 7,624 

 Dependent variable: Self-reported depression index 

NRPS enrollment –1.461*** –1.296*** –1.389*** –1.271*** –1.366*** –1.356*** –0.902** 
 (0.419) (0.412) (0.419) (0.413) (0.420) (0.419) (0.408) 
Frequent intake of protein-
rich food 

 –1.262***     –1.120***
 (0.191)     (0.187) 

Have someone to talk with 
in daily life  

  0.444    0.289 
  (0.289)    (0.283) 

Get sufficient medical care 
when sick 

   –1.689***   –1.534***
   (0.211)   (0.209) 

Leisure index     –0.336***  –0.273***
     (0.077)  (0.075) 
Perceived relative 
economic status is high 

     –0.599** –0.516** 
     (0.236) (0.225) 

Observations 6,992 6,984 6,960 6,956 6,990 6,950 6,876 

Notes:  
(a) Robust standard errors are reported in parenthesis; * p<0.10, ** p<0.05, *** p<0.01.  
(b) All regressions include age, age squared/100, married, number of living children, household size, health insurance 
coverage, homeownership, and wave dummies. 
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Table 10 Heterogeneous Effects by Gender and Age (FE-IV Estimation) 
 Male Female 85 and above 60–85 

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

Self-reported health is 
good 

0.067 –0.119 –0.180** 0.088 
(0.083) (0.078) (0.083) (0.079) 

Observations 3,212 4,714 3,546 4,380 
     
No IADL limitation 0.022 0.167*** –0.029 0.219*** 
 (0.071) (0.061) (0.059) (0.069) 
Observations 3,218 4,722 3,556 4,384 
     
Measured hypertension at 
interview 

–0.256*** –0.169* –0.040 –0.331*** 
(0.090) (0.087) (0.095) (0.083) 

Observations 3,086 4,444 3,296 4,234 
     
Measured height  3.192*** 3.680*** 5.005*** 2.383** 
 (1.193) (1.197) (1.496) (0.976) 
Observations 3,070 4,276 3,098 4,248 
     
MMSE score 2.544** 2.057* 1.726 2.549*** 
 (1.036) (1.138) (1.482) (0.755) 
Observations 3,212 4,718 3,548 4,382 
     
Cognitive function is 
good 

0.167** 0.191*** 0.236*** 0.131** 
(0.066) (0.068) (0.081) (0.055) 

Observations 3,212 4,718 3,548 4,382 
     
Self-reported depression 
index 

–1.461** –1.550*** –0.432 –2.159*** 
(0.598) (0.583) (0.665) (0.544) 

Observations 2,986 4,006 2,748 4,244 

Notes:  
(a) Robust standard errors are reported in parenthesis; * p<0.10, ** p<0.05, *** p<0.01.  
(b) In each cell, we report the estimates for individual NRPS enrollment.  
(c) All regressions include age, age squared/100, married, number of living children, household size, health 

insurance coverage, homeownership, and wave dummies. 
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Table 11 Heterogeneous Effects by Living Arrangement and Income (FE-IV 
Estimation) 

 
Coresidence 

Living 
independently 

Above mean 
HH income 

Below the mean 
HH income 

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

Self-reported health is good –0.115 0.178 0.011 –0.049 
(0.078) (0.110) (0.116) (0.069) 

Observations 4,322 2,210 2,242 5,072 
     
No IADL limitation 0.075 0.177* 0.007 0.139** 
 (0.058) (0.095) (0.089) (0.058) 
Observations 4,332 2,210 2,244 5,082 
     
Measured hypertension at 
interview 

–0.249*** –0.387*** –0.187 –0.239*** 
(0.072) (0.127) (0.119) (0.077) 

Observations 4,124 2,108 2,146 4,836 
     
Measured height  4.031*** 1.528 3.394** 3.527*** 
 (1.208) (1.369) (1.637) (1.038) 
Observations 3,912 2,140 2,056 4,744 
     
MMSE score 0.939 3.568*** 1.234 2.973*** 
 (1.172) (1.057) (1.563) (0.950) 
Observations 4,324 2,210 2,242 5,076 
     
Cognitive function is good 0.141** 0.220*** 0.113 0.207*** 

(0.066) (0.081) (0.094) (0.058) 
Observations 4,324 2,210 2,242 5,076 
     
Self-reported depression 
index 

–1.261** –2.267*** –1.512* –1.454*** 
(0.549) (0.822) (0.813) (0.521) 

Observations 3,630 2,124 2,024 4,432 

Notes:  
(a) Robust standard errors are reported in parenthesis; * p<0.10, ** p<0.05, *** p<0.01.  
(b) In each cell, we report the estimates for individual NRPS enrollment.  
(c) All regressions include age, age squared/100, married, number of living children, household size, health 

insurance coverage, homeownership, and wave dummies.  
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Table A1 Number of Respondents 
Main analysis Number excluded Number remaining 

CLHLS 2008/09   16950 

Rural elderly aged 60 and above 6755 10195 

Exclude respondents with missing values for social pension 225 9970 

Exclude respondents with any other types of pension, including 1287 8683 

   

Respondents lost to follow-up in 2011/12 survey  1168 

Respondents deceased before 2011/12 survey  3362 

Participated in NRPS  270 (8.03%) 

Did not participate in NRPS  3092 (91.97%) 

Respondents re-interviewed in 2011/12 survey  4153 

Participated in NRPS  907 (21.84%) 

Did not participate in NRPS  3246 (77.45%) 
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Table A2 FE-IV Estimations for Health Outcomes of the Elderly  

 First stage estimates 

Self-reported health is good No IADL limitation 
Measured hypertension at 

interview 
Measured height MMSE score Cognitive function is good

Self-reported depression 

index 
NRPS take-up

ln(NRPS  

income) 

 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) 

NRPS take-up   –0.034  0.113**  –0.211***  3.491***  2.251***  0.178***  –1.461***  

   (0.057)  (0.046)  (0.062)  (0.846)  (0.779)  (0.047)  (0.419)  

ln(NRPS income) 
   –0.009  0.024**  –0.054***  0.798***  0.572***  0.042***  –0.301*** 

   (0.013)  (0.011)  (0.015)  (0.198)  (0.182)  (0.011)  (0.099) 

Program duration in 

the county (months) 

0.021*** 0.089***               

(0.001) (0.003)               

Age  –0.066*** –0.292*** 0.042 0.048 –0.130*** –0.132*** 0.028 0.040 0.709 0.714 1.095** 1.040** 0.063** 0.054* 0.359 0.293 

 (0.023) (0.093) (0.037) (0.038) (0.025) (0.025) (0.040) (0.042) (0.636) (0.657) (0.497) (0.511) (0.027) (0.028) (0.241) (0.246) 

Age squared/100 –0.004 –0.033 0.002 –0.005 0.068*** 0.069*** –0.038** –0.041** –0.796*** –0.783*** –0.623*** –0.629*** –0.026** –0.025** –0.426*** –0.427*** 

 (0.009) (0.036) (0.015) (0.015) (0.010) (0.010) (0.016) (0.017) (0.264) (0.271) (0.220) (0.226) (0.011) (0.012) (0.107) (0.110) 

Married  0.021 0.067 0.054 0.058* 0.027 0.022 0.005 0.009 –0.330 –0.150 0.251 0.151 0.003 –0.003 –0.383* –0.444* 

 (0.017) (0.069) (0.033) (0.034) (0.027) (0.027) (0.038) (0.039) (0.457) (0.453) (0.457) (0.465) (0.031) (0.031) (0.225) (0.227) 

Number of living 

children 

–0.007 –0.015 0.063** 0.068** 0.008 0.009 –0.054** –0.052* 0.470 0.480 0.054 0.068 0.024 0.023 –0.126 –0.113 

(0.018) (0.073) (0.028) (0.028) (0.024) (0.025) (0.026) (0.027) (0.375) (0.380) (0.383) (0.395) (0.020) (0.021) (0.186) (0.188) 

Household size 0.003 0.017 0.003 0.003 –0.004 –0.004 –0.003 –0.005 –0.062 –0.045 –0.078 –0.080 –0.009** –0.010** –0.114*** –0.112*** 

 (0.003) (0.011) (0.005) (0.005) (0.004) (0.004) (0.005) (0.005) (0.079) (0.080) (0.070) (0.071) (0.004) (0.004) (0.035) (0.035) 

Owns the home 0.009 0.053 –0.017 –0.020 0.029* 0.031** –0.042* –0.039* 0.559* 0.512* 0.793*** 0.796*** 0.047*** 0.048*** 0.136 0.203 

 (0.010) (0.042) (0.019) (0.019) (0.015) (0.016) (0.022) (0.023) (0.304) (0.309) (0.263) (0.269) (0.016) (0.016) (0.132) (0.134) 

Have health 

insurance  

–0.033*** –0.129*** –0.002 0.003 –0.025 –0.024 0.021 0.021 0.371 0.332 1.668*** 1.700*** 0.077*** 0.079*** 0.020 0.032 

(0.011) (0.044) (0.020) (0.021) (0.015) (0.016) (0.020) (0.021) (0.346) (0.350) (0.300) (0.307) (0.018) (0.018) (0.145) (0.148) 

Wave 2011/12 0.274*** 1.150*** –0.206** –0.185** –0.077 –0.067 0.187* 0.167* –1.416 –1.447 –2.263* –2.035 –0.176** –0.148** 0.987* 1.103* 

 (0.055) (0.223) (0.085) (0.087) (0.059) (0.061) (0.096) (0.100) (1.387) (1.425) (1.218) (1.247) (0.068) (0.070) (0.574) (0.583) 

Weak instrument test 779.78*** 757.16***               

Observations 7,940 7,644 7,926 7,630 7,940 7,644 7,530 7,252 7,346 7,082 7,930 7,634 7,930 7,634 6,992 6,740 

Notes: Robust standard errors are reported in parentheses; * p<0.10, ** p<0.05, *** p<0.01. 
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Table A3 2008/09 Characteristics by Attrition Status in 2011/12  

The elderly sample in wave 2008/09
Full sample 

N=8,683 

Attritors 

N=1,168 

Non-Attritors 

Diff. (3)−(2)All  

N=7,515 

Alive 

N=4,153 

Deceased  

N=3,362 

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

Self-reported health is good 0.406  0.364  0.413  0.474  0.337  0.049***  

 0.491  0.481  0.492  0.499  0.473   

No IADL limitation 0.282  0.283  0.282  0.420  0.112  0.000  

 0.450  0.450  0.450  0.494  0.316   

Measured hypertension at interview 0.410  0.388  0.414  0.429  0.395  0.026  

 0.492  0.488  0.493  0.495  0.489   

Measured height 155.132  156.469  154.923  155.892  153.675  –1.546*** 

 10.148  10.046  10.148  9.684  10.588   

MMSE score 19.581  19.960  19.522  23.025  15.194  –0.438  

 10.474  10.291  10.502  8.553  11.059   

Cognitive function is good 0.508  0.524  0.506  0.658  0.317  –0.018  

 0.500  0.500  0.500  0.474  0.466   

Self-reported depression index 6.076  6.550  6.001  5.755  6.371  –0.549*** 

 3.356  3.485  3.329  3.249  3.414   

Age 87.742  87.303  87.810  82.997  93.756  0.507  

 11.733  13.279  11.474  11.163  8.740   

Male 0.384  0.386  0.384  0.411  0.351  –0.002  

 0.487  0.487  0.486  0.492  0.477   

Had a white-collar career before age 

60 

0.013  0.021  0.012  0.012  0.012  –0.009**  

0.112  0.142  0.107  0.107  0.107   

Han 0.922  0.953  0.917  0.920  0.914  –0.036  

 0.268  0.212  0.276  0.272  0.280   

Married 0.273  0.251  0.276  0.380  0.148  0.025*  

 0.445  0.434  0.447  0.485  0.356   

Years of schooling 1.252  1.327  1.241  1.507  0.912  –0.086  

 2.453  2.544  2.439  2.584  2.202   

Household size 3.335  3.185  3.358  3.198  3.556  0.173***  

 1.962  1.818  1.983  1.950  2.005   

Owns the home 

 

0.388  0.442  0.380  0.473  0.264  –0.062*** 

0.487  0.497  0.485  0.499  0.441   

Number of living children 3.806  3.585  3.840  4.015  3.626  0.255***  

 1.826  1.741  1.837  1.795  1.866   

Have health insurance 0.730  0.624  0.746  0.767  0.720  0.122***  

 0.444  0.485  0.435  0.423  0.449   
Notes: t-test was applied to test the significance of the difference between columns (3) and (2) . *** p<0.01, ** p<0.05, * p<0.1.
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Table A4 Difference between the Attrited and Non-Attrited Samples 
  Dependent variable: Self-reported health is 

good 
No IADL limitation Measured Hypertension at 

interview 
Measured height MMSE score Self-reported 

depression index 

 Coeff. S.E. Coeff. S.E. Coeff. S.E. Coeff. S.E. Coeff. S.E. Coeff. S.E. 

Age  –0.025 (0.020) –0.233*** (0.033) 0.050** (0.022) –0.319*** (0.116) 0.774*** (0.123) 0.453*** (0.052) 
Age squared/100 0.009 (0.012) 0.089*** (0.020) -0.031** (0.012) 0.117* (0.068) -0.696*** (0.073) -0.260*** (0.030) 
Married –0.052 (0.042) 0.059 (0.047) –0.071 (0.044) 0.464** (0.236) 0.241 (0.241) -0.461*** (0.103) 
Number of living children 0.020** (0.008) 0.015 (0.011) 0.014 (0.009) 0.043 (0.051) 0.111* (0.056) -0.076*** (0.023) 
Family size 0.023*** (0.008) –0.015 (0.011) –0.010 (0.009) 0.017 (0.049) –0.101* (0.054) -0.197*** (0.021) 
Owns an apartment 0.017 (0.037) 0.224*** (0.045) –0.041 (0.040) 0.426* (0.219) 1.210*** (0.233) 0.205** (0.096) 
Having some health insurance 0.133*** (0.038) 0.112** (0.049) 0.066* (0.040) –0.445* (0.233) 1.718*** (0.257) -0.415*** (0.103) 
Male 0.074** (0.036) 0.418*** (0.044) –0.107*** (0.038) 11.315*** (0.211) 1.517*** (0.225) -0.292*** (0.091) 
Han –0.147** (0.062) –0.072 (0.079) –0.037 (0.066) –0.240 (0.339) –1.097*** (0.378) -0.183 (0.148) 
Had a white-collar job before age 60 –0.170 (0.143) –0.092 (0.163) 0.048 (0.143) 1.853** (0.736) 0.054 (0.800) 0.606* (0.347) 
Years of schooling 0.016** (0.007) 0.013 (0.008) 0.006 (0.008) 0.117*** (0.040) 0.264*** (0.042) -0.052*** (0.018) 
Constant 1.587* (0.904) 11.885*** (1.424) –1.559 (0.949) 174.007*** (5.025) 5.216 (5.284) -13.730*** (2.262) 
Attrition (loss to follow-up) 2.493 (2.159) –6.221** (3.100) –0.466 (2.259) –17.013 (11.643) 0.556 (12.264) 1.838 (4.982) 
Attrition ×Age  –0.045 (0.048) 0.161** (0.074) 0.002 (0.051) 0.275 (0.263) –0.127 (0.286) -0.121 (0.115) 
Attrition ×Age squared/100 0.023 (0.028) -0.098** (0.044) -0.003 (0.030) -0.172 (0.155) 0.063 (0.172) 0.080 (0.068) 
Attrition ×Married –0.067 (0.130) 0.060 (0.149) –0.060 (0.139) 0.049 (0.782) 0.517 (0.670) -0.424 (0.290) 
Attrition ×Number of living children 0.047* (0.026) –0.040 (0.035) –0.007 (0.027) –0.096 (0.142) 0.046 (0.160) -0.018 (0.065) 
Attrition ×Family size –0.031 (0.025) –0.056 (0.035) –0.075*** (0.027) 0.234* (0.136) –0.187 (0.153) 0.040 (0.061) 
Attrition ×Owns an apartment –0.141 (0.110) –0.079 (0.136) –0.235** (0.114) 0.962 (0.619) –1.477** (0.682) 0.595** (0.274) 
Attrition ×Having health insurance 0.062 (0.108) –0.081 (0.141) 0.047 (0.111) 0.212 (0.604) –0.148 (0.666) -0.102 (0.276) 
Attrition ×Male –0.043 (0.098) –0.219* (0.124) 0.166 (0.102) –0.825 (0.517) –0.329 (0.571) 0.023 (0.229) 
Attrition ×Han 0.080 (0.219) 0.175 (0.300) –0.131 (0.248) 1.398 (1.066) 3.017** (1.180) 1.055** (0.486) 
Attrition ×Had a white-collar job before age 60 –0.352 (0.329) –0.017 (0.336) –0.316 (0.337) –1.186 (2.007) –1.866 (2.069) 0.573 (0.669) 
Attrition ×Years of schooling 0.018 (0.021) 0.054** (0.026) 0.014 (0.022) 0.028 (0.110) –0.029 (0.121) -0.026 (0.048) 
Attrition × province dummies Yes  Yes  Yes  Yes  Yes  Yes  
Province dummies Yes  Yes  Yes  Yes  Yes  Yes  
Observations 8,447   8,427   7,948   8,191  8,453  7,259  

F-statistic for test on the joint effect of attrition on:             
constant and coefficient estimates  F=8.66 P=0.372 F=8.93 P=0.349 F=11.35 P=0.183 F=1.17 P=0.312 F=1.09 P=0.370 F=11.35 P=0.1825 
all coefficient estimates but no constant F=8.37 P=0.301 F=8.87 P=0.262 F=10.46 P=0.164 F=0.98 P=0.440 F=0.82 P=0.571 F=10.46 P=0.164 

Notes: Robust standard errors are reported in parentheses; * p<0.10, ** p<0.05, *** p<0.01. 




