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ABSTRACT 
 

This analysis uses probit regression models to examine the relationship between family 

living arrangements and the demand for private pension products using China Family 

Panel Studies (CFPS) 2018 data. The demand for private pensions is measured by the 

private pension enrollment status, while living arrangements are measured by a series of 

indicators including the number of elderly parents and children living together with the 

“sandwich generation” (Miller and Brody, 1981), their relationships with elderly parents 

and children, interaction forms, family size, and the number of boys, which is added to 

test the existence of gender discrimination.  

 

The analysis starts with a model that only includes controls for family living 

arrangements. With extra data available, the second model expands the analysis into the 

effects of other socioeconomic characteristics, such as gender, education level, and 

marital status, on the demand for the private pension. In the last model, the mediation 

effects of perceived risk perceptions are examined. 

 

The results show that living with elderly parents can significantly increase the probability 

for adult children of enrolling in a private pension plan, while a closer relationship with 
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parents has the potential to offset this effect. However, the results don’t provide enough 

evidence to support the impacts of the family size or living with children on the demand 

for private pensions for the “sandwich generation” (Miller and Brody, 1981). Neither can 

the results find the existence of any gender effect in terms of the impacts of children on 

private pension enrollment status.  

 

Among all socioeconomic factors added into the model, education level, gender, urban 

residency, and family financial conditions show the greatest effects on private pension 

enrollment. Specifically, women with basic schoolings, living in the urban area with high 

family income and additional houses are most likely to enroll in private pension plans. In 

addition, the results show that health status matters as well, even though the overall effect 

is not large in magnitude. 

 

The results provide a valuable reference for developing the private pension industry in 

China. Instead of providing homogeneous products, private pension suppliers should 

customize their products to target different types of clients. Also, the findings have an 

important implication regarding the new Two-Child policy implemented in 2016 -- 

having more children might not be able to decrease the perceived post-retirement risks of 

the public, even if the Two-Child policy eventually works to increase the birth rates in 

China. According to the results of this analysis, to reduce perceived post-retirement risks, 

it’s important to improve the relationship with elderly parents and facilitate the 

development of both physical and social infrastructure for an aging society. 
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CHAPTER I - INTRODUCTION 
 

In recent years, the government in China has been promoting fully funded private pension 

products and regards them as an alternative to public pensions that will alleviate some of the 

financial burden currently placed on the social security system. The pay-as-you-go public 

pension funds, as an important component of the National Social Security System, started to 

experience fiscal deficits in more than 23 provinces in China since 2015 (Wang, 2019). It is 

commonly agreed that the lack of financial sustainability, to a large degree, was caused by the 

rapidly aging population, which is a consequence of the strict family planning policies (the one-

child policy) adopted in the past thirty years.  

In 2016, the new Two-Child policy went into effect. The anticipated demographic shift to 

a larger cohort of young people in the labor market, has the potential to finance the Social 

Security system. Based on different scenarios of the actual effect of the two-child policy, 

numerous studies have been conducted to examine how much labor force this policy can bring in 

the future, thereby decreasing the fiscal deficits of the social security system resulted from the 

increasing dependency ratio (Zeng and Hesketh, 2016; Chen et al., 2020). However, little 

attention has been paid to the potential of this Two-Child policy of affecting the demand for the 

private pension through the linkage of family structure and multigenerational living 

arrangements. This is important, as private pensions can possibly address the financial problem 

of the pension system as well.  

Will having more children or more elderly parents living together in a household affect 

adults’ perceptions of post-retirement risks and then lead them to enroll in a private pension plan 

to avoid risks? As for the direction of the possible impacts, if the risk perceptions increase for 

having more senior people at home, the demand for a private pension may increase with the 
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aging population correspondingly, given that most people know and have access to private 

pension products. However, traditionally in China, parents with more kids will feel more 

financially secure after retirement (Zhang and Sun, 2020), and in this way, the demand for 

private pension will decrease if the new Two-Child policy works. The two effects described 

above are in opposite directions, and the direction of the overall impact is unclear. Therefore, to 

encourage individuals to save for their retirement in a funded private pension plan in the context 

of the Two-Child policy, it’s important to understand the relationship between family planning 

and retirement needs through the linkage of multi-generational living arrangements and post-

retirement risk perceptions. 

This analysis uses a combination of family and individual data in the China Family Panel 

Studies (CFPS) 2018 to find patterns of socioeconomic characteristics of the people who have 

already enrolled in a private pension plan1. Besides multi-generational living arrangements, the 

impact of other structural factors, such as marital status, gender, education level, and family 

income level as well as ownership of real estate, will also be examined in a regression analysis 

using probit models. The study starts with an analysis concentrating on the impacts of family 

living arrangements, which are measured by several indicators. In the second model, I examine 

the effects of other socioeconomic characteristics, while in the last model, the mediation effects 

of perceived risk perceptions are tested. 

This analysis uses empirical evidence to examine the demand for private pension and 

post-retirement risk perceptions measured by more than one indicator. The results will not only 

shed light on one potential impact of the Two-Child policy on relieving fiscal burdens, but will 

                                                
1 Note that this analysis measures the demand for private pensions by the enrollment of private 
pension plans, which is not extremely accurate because some people might demand private 
pensions but are unable to purchase any of them for practical reasons. 
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also provide a valuable reference for the development of the private pension market and relevant 

policy design. Also, the findings will contribute to policy design aiming to address the retirement 

concerns Chinese people currently have. 
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CHAPTER II - PRIOR STUDIES 

Fiscal Burdens and Private Pensions 
 

The severity of the fiscal unsustainability of the public pension funds in China has 

become clear in recent years. Public pension funds are operated and managed directly by 

provincial governments since 2009, and they are significantly affected by the increasingly aging 

population. The growing share of elderly people makes it difficult to keep the current annual 

growth rates of the public pension benefits proportionate with the growth rates of wages, thereby 

driving the pension replacement rate and social welfare down. According to the China Pension 

Report 2015, the aged dependency ratio increased by 3.6 percent point from 2011 to 2017, which 

suggests that the number of elderly people per hundred independent workers increased by three 

in the six-year period. Meanwhile, the pension funds of over 23 provinces in China have already 

had deficits since 2015, based on a calculation that does not include a subsidy.  

Given the prevailing deficits in public pension funds, the benefit payments retired people 

actually receive are not sufficient to cover all living expenses. According to the Insight Report on 

Chinese Residents’ Pension Preparation conducted in 13 major cities in 2015, the monthly public 

pension was about 2-4 thousand yuan on average, but the mean monthly expenditures after 

retirement were 8,761 yuan. What makes retirement life worse is that more than 60% of 

interviewees heavily rely on public pensions as their major income after retirement, and people 

don’t usually have other income resources. The public pension is the fundamental and strongest 

pillar of the Chinese pension system. In addition to the problem of insufficient benefits, current 

public pension funds also suffer from inequity. To reduce the regional inequality, the 

government prepares to make new policies to manage the public pension funds on the national 

level and redistribute the pension funds across provinces (Xi, 2017). 
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As for the other two pillars, the enterprise annuities failed to be popularized among 

different types of firms for practical reasons, while the private pension market has yet to be fully 

developed (Li et al., 2020). As an alternative that can share the financial burdens of the public 

pension funds, the fully-funded private pensions have several strengths. First of all, a fully-

funded pension plan has financial stability to make future benefit payments, and it will not cause 

any intergenerational inequity. Besides, it is privately-owned and will not add financial pressures 

to the social security system, although it might not do well in wealth redistribution. For the 

reasons above, private pensions have gradually drawn more attention from policymakers since 

2014. In 2018, a pilot program offering deferred income tax for purchasing private pension 

products was implemented in Shanghai, Fujian Province, and Suzhou Industrial Park. However, 

it’s still unclear whether the pilot program will succeed.  

Current studies related to private pensions mainly focus on the modifications for policies 

encouraging participation in private pension plans, such as simplifying the tax administration 

process, increasing the allowances of taxable income eligible for deferred taxation, and 

enhancing product marketing (Fang and Hu, 2017; Zhou and Wu, 2019). When reflecting on the 

obstacles to promoting private pensions, scholars argue that people still lack pension planning 

awareness. But very few studies have used empirical evidence to find the external and internal 

factors that make people unaware of the retirement financing problem and the processes that 

influence planning for the future. Studies are needed that figure out how to increase the demand 

for private pensions by exploring those determining factors.  

An example of this approach was led by Zhang and Sun (2020), who used the data of 

China's pension reserve index survey of 2017 to analyze the purchase intention of the tax-

deferred private pension insurance. This study discusses several family socio-economic 
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characteristics and uses them in the prediction of the willingness of paying the savings into a 

private pension plan. The study also highlighted the potentially positive effects of having 

children and owning real estate. Although this analysis did not go deep into multigenerational 

living arrangements, the authors do shed light on the significance of family composition on 

pension planning awareness. Though being aware of the post-retirement risks and starting 

planning are not equal to the demand for the private pension, they are the first step to examine if 

people want to fully understand the problem. 

Two-Child Policy and Risk Perceptions 
 

In contrast to Europe and North America where elderly people tend to live in relatively 

small households, about 60% of families in China live in multigenerational living arrangements 

(United Nations, 2019). Many researchers believe that living with more generations can help 

reduce stress and loneliness and increase social capital (Cohen and McKay, 1984). It is also 

reasonable to assume that type of living arrangement, especially multigenerational households, is 

one of the most important factors affecting people’s post-retirement risk perceptions in China. 

Perhaps surprisingly, the consequences of multigenerational living arrangements are not 

always positive. According to a study based on the 2014 General Social Survey-National Death 

Index, multigenerational living arrangements can only improve survival rates for healthy adults 

in multigenerational households, but not for unhealthy people. The authors speculated that 

“sickness, stress, or fewer intellectual resources place additional psychological demands on 

families, thereby sapping social support rather than conferring it” (Muennig et al., 2017, p 74). In 

this sense, having more senior people at home is more likely to increase the perceived post-

retirement risks. What’s more, as the population of China is aging rapidly, the overall level of 
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perceived post-retirement risks is expected to increase as families grow and greater numbers live 

in multigenerational households.  

The addition of more children may have the opposite effect, however. Having more 

children might contribute to a feeling of financial security after retirement given the tradition in 

Chinese families for grown children to give back to their parents by taking good care of them in 

old age. This was confirmed in the empirical study of the purchase intention of the new tax-

deferred private pension carried out by Zhang and Sun in 2020. They use the survey data from 

the Report of Pension Reserve Index of China Employee (PRICE) 2017 and logistic regression 

analysis and find that people in China usually have over-reliance on their children, and the 

support from children, both financial and psychological, can significantly reduce people’s 

demand for private pensions. In the Zhang and Sun study (2020) the demand was directly 

measured as a response to the survey question “do you want to enroll in any private pension plan 

in the future?”. 

Given the conflicting effects of living with elderly parents and having children discussed 

above, the relationship between the demand for private pensions and the family composition 

becomes even more worthy of study in the context of the new Two-Child Policy in 2016. 

Allowing couples to have a second child might be able to change current family demography and 

multigenerational living arrangements significantly, and further influence people’s risk 

perceptions.   

It’s commonly agreed that the family planning policies in the past few decades are crucial 

to the rapidly aging population in China, which further lead to the fiscal pressures of the public 

pension funds. Therefore, when the Two-Child policy went into effect in 2016, most researchers 

were inevitably curious about the effects of the two-child policy on relieving the financial 
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burdens of public pensions by increasing the future workforce and reducing the dependency ratio 

(Zeng and Hesketh, 2016).  Briefly summarizing the findings, it’s still controversial whether this 

Two-Child policy will eventually do what it is intended to do.  

In fact, many studies are not optimistic about the change this policy will bring, given the 

decreasing fertility intention in China (Zhao and Zhang, 2018; Liu and Liu, 2020). Even if it 

works to increase the birth rate significantly at last, researchers believe that the government will 

still need to combine other policy solutions to relieve the financial burdens of the pension system 

(Zeng et al., 2017), which again confirms the importance of developing the private pension 

market. Concerned about the potential effects of the Two-Child policy on multigenerational 

living arrangements in China, the present analysis will use the available data in 2018, two years 

after the Two-Child policy was implemented. 

Besides multigenerational living arrangements, there are other socioeconomic factors 

possibly affecting people’s post-retirement risk perceptions. First of all, to make sure 

multigenerational living arrangements will work directly on the risk perceptions, it’s necessary to 

examine the closeness between parents and children. What’s more, Zhang and Sun (2020) 

demonstrated that owning real estate will significantly reduce perceived risks, while Clark and 

Strauss (2008) emphasize the impact of marital status, apart from the impacts of other socio-

economic factors such as age, gender, and income. Another factor that should be considered is 

household saving behaviors. Feng et al. (2011) applied an instrumental variable analysis and 

suggest that there’s an offset effect between the pension wealth and family saving and 

consuming behaviors. Bogan (2015) finds that “households with children and elderly 

dependents” have significantly higher risk aversion. Also, Sarkodie and Yusif (2015) also 

provided evidence showing that the types of employment and education level are associated with 
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perceived risks, though what they analyzed was the demand for life insurance, instead of pension 

insurance. Furthermore, the protection and benefits received from currently enrolled public 

pensions and health insurance are relevant to the post-retirement risk perceptions. This is because 

wanting to be prepared for increasing risks for health problems is the top reason that people give 

for planning for retirement according to the Insight Report on Chinese Residents' Pension 

Preparation by Citi Bank and American Insurance Assurance (2015). 

Options to Finance Retirement 
 

Having higher perceived risks doesn’t necessarily lead to higher demand for private 

pensions, considering that there are other financial options.  

First of all, according to the Insight Report on Chinese Residents’ Pension Preparation 

2015 by Citi Bank and American International Assurance, there’s a five-year gap between the 

time people perceived risks and actually started planning and taking actions. Also, for those 

people who have a plan, which is usually vague and not practical, they take bank interests and 

extremely low or “no” risk asset management products as their major source of income after 

retirement in addition to the public pensions. Compared to private pensions, life insurance is the 

most popular private insurance product: about 75% of interviewed families have life insurance, 

while only 21% have private pensions. Even though Wu et al. (2017) used the survey data of 

CHFS 2013 and proved that acquiring more financial knowledge will significantly increase 

pension planning awareness as well as the purchase of private pension, the same dataset showed 

that only 48.1% of interviewees believed that private pensions will fulfill the contract and send 

pension benefits back to beneficiaries as promised.  

There is a long history of distrust of the private insurance industry among Chinese 

people. Many insurance agents used to overstate or even make up the insurance benefits in order 
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to accomplish their sales KPI, while insurance companies used to find excuses to avoid paying 

the compensation within the coverage stated in the contract (Zhu and Meng, 2011). Though 

things are getting better nowadays with more industry regulations coming out, the development 

of the private insurance industry is relatively slow, and private pensions continue to suffer from 

this unfavorable legacy. According to the 2018 Insurance Statistics Report, the total asset of the 

private pension industry was only 2921.75 billion yuan in China, equal to 20% of the life 

insurance industry. Besides, the data also shows that there were only 31 types of private pension 

products in the market with high homogeneity. The currently available private pension products 

are not customizable and flexible to clients with different characteristics. Though the market 

grows rapidly in recent years, the variety and volume of private pension are still quite low (Fang 

and Hu, 2019). 

One of the most significant changes in the private pension industry is the new income-tax 

deferred policies for the savings devoted to private pension products. However, as mentioned in 

the previous sections, researchers believe current tax supports are weak and those benefit policies 

should be modified to make private pension products more attractive. There is still a lot to learn 

and to do to promote the development of private pensions. 

Therefore, this research will approach the private pension problem from the demand side, 

using CFPS 2018 data and the records of enrollment to simulate the demand for private pensions, 

and analyze the impacts of possible socio-economic factors with special attention on family age 

structure and multigenerational living arrangements. 

Conceptual Framework and Hypotheses 
 

In this conceptual framework, I try to demonstrate the mechanism of the impacts of 

family living arrangements on the demand for private pensions. Since the 1970s, family planning 
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policies have changed several times, resulting in changes in the family demographic structure. 

However, the first underlying question regarding this pattern is whether there would be an 

increase in the number of children per household according to the new two-child policy. The 

second underlying question is the pattern of the number of seniors per household in recent years, 

as the population is aging rapidly. As discussed in prior studies, the two impacts of elderly 

parents and children may lead to potential changes in the private pension demand in different 

directions, and it is unclear what the direction of their overall impact will be. 

The target population is the “sandwich generation” (Miller and Brody, 1981), who have 

entered the workforce and have children and elderly parents. The demand for private pension is 

the dependent variable we will examine. Generally, with more children in the family, people 

traditionally tend to feel that they are more financially secure when they get old, while with more 

seniors at home, people will have more financial burdens on their shoulders as seniors are no 

longer productive. This financial insecurity will motivate people to transfer their risks by 

purchasing an extra insurance product. 

However, this stated relationship between family living arrangements and demand for 

insurance is also affected by other socioeconomic characteristics, which include internal factors 

such as gender, age, marital status, education level, and their family economic and health 

conditions, and external factors including the development of private pension industry and the 

current social security system in China. All in all, the factors above can play an important role in 

affecting people’s perception of risks that they will have after retirement, and further increase or 

decrease their needs for the private pension.  

Before eventually landing on an increase in the demand for private pensions, the impacts 

of family living arrangements should be first reflected in growing perceived post-retirement 
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risks. Therefore, the perceived post-retirement risks work as the mediators in this relationship, 

and they should be examined with a mediation analysis. 
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CHAPTER III - DATA AND METHODS 

Data and Analysis Sample 
 

This analysis uses the individual and household datasets from China Family Panel 

Studies (CFPS) 2018 to explore the impacts of family living arrangements on the demand 

for a private pension. The CFPS surveys track over 13,000 families and 50,000 

individuals within these families since 2010 and provide both individual- and family-

level longitude data regarding the economic and well-being of the Chinese people all 

over the country. This study focuses on the cross-sectional data of 2018, extracting 

information covering family and individual socioeconomic characteristics, social security 

protection, investment behaviors, and individual cognitive ability.  

The analysis sample targets adult respondents in families who are the “sandwich 

generation” (Miller and Brody, 1981), as they are the main target clients of private 

pension products and the breadwinner for children and elderly dependents. In this sense, 

the sample will only consist of individual respondents older than 18 years old and 

younger than 65 years old in the CFPS 2018 individual-level dataset.  

Variables 
 
Dependent Variable 
 

The dependent variable for this study is a binary variable indicator of whether the 

respondent is enrolled in any private pension plan as of the 2018 CFPS survey, as a proxy 

for demand for a private pension. Several previous studies evaluated the willingness of 

people to save their money into private pension products (Zhang and Sun, 2020). 

Although the proxy may undercount people who do not have access to private pensions, 

it is the only measure available in the data set. Another weakness in the measure is that it 
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is self-reported. Administrative records would be a more accurate measure. Roughly two 

percent of the sample (see Table 1), who need private pensions, have access to private 

pension products, and actually take an action to enroll in the plan.  

Key Explanatory Variable 
 

Family living arrangements are measured in several ways: the number of children 

and parents financially related to the respondent, family size, and the number of boys 

financially related to the respondent (to account for potential gender discrimination). I 

tried to use the number of parents and children living together with the respondent as 

separate measures of living arrangements, but they were too highly correlated with the 

number of children and parents financially related to the respondent (r > 0.9) to make this 

feasible. In addition, considering that the effect of living arrangements may interact with 

the closeness of children and parents, I add two interaction terms into the model, and the 

closeness with children and parents themselves can serve independently as a set of 

indicators describing the family relationship. All of them try to measure living 

arrangements of the “sandwich generation”, which is also the target clients of private 

pension products. Means and standard deviations of all variables are included in Table 1.  

Other Explanatory/Control Variables  
 

With the potential to affect both the dependent and independent variables, a set of 

variables measuring family socioeconomic characteristics will also be controlled in the 

model. The factors controlled in this analysis include gender, age, education, economic 

conditions, and health status. Special attention is paid to the ownership of real estate and 

health, as house ownership is strongly associated with financially secure and health 

problems are one of the main concerns in retirement life (Zhang and Sun, 2020). Notably, 
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both health status and change of health status are ratings based on self-judgment. 

Therefore, to have a more comprehensive measure of overall health status, I include self-

reported hours of exercise and medical expenses into the model for cross-checking 

purposes, and they are not highly correlated with each other. 

Mediators 

I assume that before ultimately affecting the demand for private pensions, living 

arrangements will first impact people’s post-retirement risk perceptions. The first 

measure of mediation I use is the risk preference scores, which were calculated based on 

five continuous gambling decisions individuals made in the “Coin-Flipping experiment” 

embedded in the CFPS survey. Generally, the higher score the respondent gets, the 

greater risk he or she can tolerate. However, the risk preference scores can only reflect 

current attitudes towards risks, not the specific risks that are associated with retirement 

and will eventually convert into demand for private pensions. Therefore, I include the 

records showing how many different pension products and health insurance products the 

respondent has as complementary simulations, assuming that the more insurance products 

the individual has, the more eagerly he or she wants to avoid the post-retirement risks. 
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Table 1. Descriptive Statistics 
Variable Mean Std Dev 
Dependent Variable   
number of different pension products the respondent has 0.02 0.14 
Key Variables   
number of dependent children 1.20 0.81 
number of elderly dependents 0.25 0.61 
number of dependent children * closeness with children 4.19 13.83 
number of elderly dependents * closeness with parents 23.17 72.65 
family size 4.49 1.99 
number of boy dependents 0.93 0.64 
closeness with children1 4.88 10.87 
closeness with parents2 59.10 71.00 
Individual and Family Socioeconomic Characteristics   
marriage3 1.17 0.71 
gender4 0.48 0.50 
age 48.91 13.81 
education5 1.12 0.89 
urban6 0.49 0.50 
if the respondent's family don't live in the house they own 0.09 0.28 
number of houses the respondent's family owns 1.20 0.69 
family income in the past 12 months 73325.44 84270.93 
family expense in the past 12 months 48886.43 63297.12 
if the respondent's household invests in any financial 
products 0.06 0.23 

the value of the total deposit of the respondent's household 62106.77 198733.87 
if the respondent's household has any debts 0.11 0.31 
health status7 3.08 1.22 
health status change8 3.50 1.25 
hours of exercise per week 26.94 68.83 
individual medical expense in the past 12 months 3347.44 13738.67 
Insurance   
medical expenses not covered by insurance 2140.35 8240.60 
number of different health insurance products the 
respondent has 0.96 0.32 

number of different pension products the respondent has 0.60 0.60 
risk preference 114.87 32.56 

Note: 1 marriage is a categorical variable: 0 single, 1 married and cohabiting, 2 divorced, 3 
widowed.  2 3 closeness with children or parents was calculated on the frequency the respondent 
visits and contacts his or her children or parents. 4 gender: 1 male, 0 female. 5 education is a 
categorical variable: 0 illiterate, 1 primary school, 2 high school, 3 college, 4 graduate school and 
above. 6 Urban is a binary variable indicating the urban residency. 7 8 Both health status and 
change of health status are ratings based on self-judgment. 
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Methodology 
 

Given that the dependent variable is a binary variable, probit regression models 

are used in this analysis to estimate the relationship between living arrangements and the 

demand for private pensions. The set of socio-economic characteristics will be added to 

the second model to test their effects. In the last model, risk perception variables will be 

added to test their mediation effects that connect the relationship between the dependent 

and independent variables. 
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CHAPTER IV - RESULTS 

Bivariate Results  
 

The bivariate analysis (Table 2) presents the living arrangements and 

socioeconomic characteristics for the two groups distinguished by their private pension 

enrollment status. Notably, only the factors that are significantly different at p < 0.05 by 

private pension enrollment status have been presented in this table. Please find the full 

table including test p-values in Table A1. The table shows that most key variables, socio-

economic variables and mediators are significantly different by private pension 

enrollment status.  

Echoing the findings of previous studies, people who have enrolled in a private 

pension plan are more likely to have closer relationships with their parents and fewer 

connections (the closeness) with their children in this sample. As the range of the 

closeness score with parents is 0 to 300, the difference between the two groups is more 

than 20 points. However, while the number of parents financially related to and living 

together with the respondent is significantly different between the group who has a 

private pension plan and people who haven’t, 0.25 and 0.39 respectively, the number of 

children seems not to vary too much between the two groups. We also need to notice that 

the gender of children may make things different.  

As for socioeconomic characteristics, while confirming the findings from 

previous studies, marriage, age, education, income, and health are related to private 

pension enrollment in some ways, the direction can be slightly different from what I 

would expect. For example, the average age of people who enroll in private pension plans 

is about 6-year smaller than people who don’t. Besides, the widowed people are 4 percent 

points less likely to have a private pension in the sample, while married people, who are 
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expected to feel fewer risks, are 4 percent points more likely. Moreover, the families of 

people with a private pension plan own 0.332 more houses on average than people 

without a private pension plan. This is counterintuitive because we usually assume that 

having more houses will make people feel more financially secure. 

In terms of financial conditions, families whose member has enrolled in private 

pension plans have significantly higher average income and deposits. Considering that 

the average family income is 73,325.44 yuan and the average family size is 4.5 people in 

this sample (16,294.54 per capita), people living in families that have private pensions 

usually earn 12,088.27 yuan more than people live in families without private pensions 

(at 2018 price level). 
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Table 2. Mean and Standard Deviation of Selective Independent Variables by 
Private Pension Enrollment 

if the respondent has enrolled in any private pension plan  
0 
(n=19170) 

1  
(n = 404) 

Key Variables   
number of elderly dependents 0.25 0.39 
 (0.00) (0.04) 
number of dependent children * closeness with children 4.28 0.12 
 (0.10) (0.07) 
number of elderly dependents * closeness with parents 22.97 33.25 
 (0.52) (3.93) 
number of boy dependents 0.93 0.81 
 (0.01) (0.03) 
closeness with children 4.98 0.18 
 (0.08) (0.08) 
closeness with parents 58.64 81.35 
 (0.51) (3.45) 
Individual and Family Socioeconomic Characteristics   
marriage==married 0.91 0.95 
 (0.00) (0.01) 
marriage==widowed 0.05 0.01 
 (0.00) (0.01) 
age 49.05 42.10 
 (0.10) (0.46) 
education==illiterate 0.53 0.47 
 (0.00) (0.03) 
education==primary school 0.14 0.24 
 (0.00) (0.02) 
education==high school 0.10 0.24 
 (0.00) (0.02) 
education== college 0.00 0.01 
 (0.00) (0.01) 
urban 0.48 0.72 
 (0.00) (0.02) 
if the respondent's family don't live in the house they own 0.09 0.11 
 (0.00) (0.02) 
number of houses the respondent's family owns 1.19 1.53 
 (0.01) (0.05) 
family income in the past 12 months 72174.99 126572.23 
 (599.80) (5687.39) 
family expense in the past 12 months 48355.27 77183.39 
 (454.02) (3971.48) 
if the respondent's household invests in any financial 
products 0.06 0.17 
 (0.00) (0.02) 
the value of the total deposit of the respondent's household 60190.86 148843.09 
 (1383.36) (19901.49) 
if the respondent's household has any debts 0.11 0.15 
 (0.00) (0.02) 
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Table 2 (Cont.) 

health status 3.09 2.84 
 (0.01) (0.05) 
health status change 3.50 3.35 
 (0.01) (0.06) 
Insurance   
number of different health insurance products the respondent 
has 0.96 1.12 
 (0.00) (0.03) 
number of different pension products the respondent has 0.57 1.80 
 (0.00) (0.04) 

Note: Only the independent variables that are significantly different by private pension 
enrollment status are included in this table. For the bivariate associations of all independent 
variables, please see Table A1. 
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Impact of Living Arrangements 
 

The results of estimating probit models are presented in Table 3. The first goal of 

my analysis is to explore the impacts of living arrangements on the demand for private 

pensions of the “sandwich generation” and distinguish the effects of parents and children.  

In the baseline model that only includes key variables, about 4.8% variation of 

private pension enrollment has been explained by living arrangements, and both the 

number and relationship with elderly parents, number of dependent boys, and the 

interactive form of parents are statistically significant, which echoes the results of 

bivariate analysis and provide preliminary evidence for my hypothesis. Particularly, 

holding other variables constant, the number of parents financially related with the 

respondent is expected to increase the probability of private pension enrollment by 17 

percentage points on average. This confirms that adult children living with parents can 

feel more about the risks in retirement life and be more likely to start planning for the 

future by investing in private pension products. Adding socioeconomic characteristics 

and mediators in Models 2, the effects of parents remain significant at 95% confidence 

level. 

However, while both the number and the closeness with parents are positively 

correlated with private pension enrollment, the effect of elderly dependents will decrease 

as the closeness with parents increase (and vice versa). One possible explanation is that a 

good relationship between parents and adult children in multigenerational living 

arrangements allow better resource redistribution, thus “upgrading” their lives and 

increasing well-being (Adler & Kwon, 2002). In this sense, the closer adult children are 
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with their parents, the more it will offset the negative effect of living with elderly people 

on post-retirement risk perceptions.  

Another important finding is that having more children financially related to the 

respondent doesn’t seem to have a clear impact on the demand for private pensions. Even 

though the number of dependent children in this sample is negatively associated with 

household saving ratios (correlation coefficient: -0.022), the direction of which is 

consistent with the life-cycle model and “children investment” theories (Lugauer et al., 

2019), which is saying that parents regard their children as an investment which will pay 

them back when they grow up and parents do not invest equally in all the stages of their 

life-cycle, but invest intensively for their children until children turn 18. Besides, 

confirming what I have above, neither family deposits nor the number of financially 

related children proved to be significant in the estimations, and the closeness with 

children turns to be insignificant as well, after adding other socioeconomic characteristics 

into the model. Therefore, the sample cannot provide enough evidence to support that 

many people regard children as insurance against health shock after retirement as 

children will bring substantial transfers in the future. However, using the data of family 

deposits in this sample as the measure of family savings, further analysis also shows that 

no significant relationship can be detected between the number of children dependents 

and family saving behaviors using probit models (Table A2). 

Impact of Socioeconomic Characteristics 
 

In Model 2, among all socioeconomic characteristics added into the model, 

education, gender, urban residency, and family financial conditions are strongly 

associated with the demand for private pension and have the largest effects. Being female 
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is expected to increase the likelihood of private pension enrollment by 10 percentage 

points on average, the size of effect would increase to 26 percentage points after adding 

mediators. This is possibly because of the fact that women tend to be less confident about 

their financial security after retirement than men as they earn less and work for a shorter 

period of time (World Economic Forum, 2018).  
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Table 3. Marginal Effects of Living Arrangements, Socioeconomic Characteristics, 
and Other Mediators on Private Pension Enrollment Status 

Variables (1) 
Key 
Variables 

(2) 
Add 
Socioeconomic 
Characteristics 

(3) 
Add mediators 

number of children financially related to the 
respondent -0.015 -0.0019 0.0079 
number of parents financially related to the 
respondent 0.17*** 0.11** 0.16** 
number of children financially related to the 
respondent * closeness with children -0.0037 -0.014 -0.010 
number of parents financially related to the 
respondent * closeness with parents -0.0010** -0.00059 -0.0011* 
family size -0.010 -0.017 -0.0091 
number of boys financially related to the 
respondent -0.086** -0.015 -0.0092 
closeness with children -0.064*** -0.059*** -0.017 
closeness with parents 0.00075** 0.00036 0.000084 
marriage==married  0.26 0.12 
marriage==divorced  0.29 0.15 
marriage==widowed  0.15 0.16 
gender==male  -0.11** -0.26*** 
age  -0.0019 -0.00078 
education==primary school  0.30*** 0.32*** 
education==high school  0.45*** 0.38*** 
education== college  0.45*** 0.070 
education==graduate school and above  0.40 -0.016 
urban  0.22*** 0.18*** 
if the respondent's family don't live in the 
house they own  0.026 0.16* 
number of houses the respondent's family 
owns  0.14*** 0.15*** 
family income in the past 12 months  0.00000079*** 0.00000089*** 
if the respondent's household invests in any 
financial products  0.15** 0.011 
the value of the total deposit of the 
respondent's household  0.00000016** 0.00000011 
if the respondent's household has any debts  0.15** 0.019 
health status  -0.040* -0.057** 
health status change  0.0034 0.0015 
hours of exercise per week  0.00038 -0.00013 
individual medical expense  0.0000026** 0.0000048*** 
medical expenses not covered by insurance   -0.0000047 
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Table 3 (Cont.) 
number of different health insurance 
products the respondent has   -0.33*** 
number of different pension products the 
respondent has   1.27*** 
risk preference   0.00043 
Constant -1.89*** -2.70*** -3.54*** 
Observations 19574 19574 19574 
Pseudo R-squared 0.048 0.107 0.362 

Note: * p<0.10, ** p<0.05, *** p<0.01 
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Also, it’s interesting to see that having an elementary and high school education 

can greatly increase the demand for private pension (0.30 and 0.45, respectively), while 

we don’t have enough evidence to show that higher education will do the same—after 

adding mediators into the model, the effect of college education no longer stays 

significant, and the effect of graduate school and above stays insignificant. The result of a 

mediation analysis shows that the number of different pension products the respondent 

has may work as a full mediator (Table A3) for the effect of a college education. With an 

extra test on the overall significance of all schoolings, we can see that education clearly 

increases the demand for private pensions (chi2 = 22.28). Given that education level is 

positively correlated with the probability of investing in financial products (r= 0.24), we 

may speculate that even though people with advanced education are more likely to 

engage in financial activities, they don’t prefer private pension as an investment option. 

 

It’s understandable that the urban indicator plays an important role in increasing 

the likelihood of private pension enrollment, as living in the urban area provides more 

access to various financial activities (including private pensions) and higher income level 

(correlation between urban and income: r=0.24). Private pension products, growing 

slowly in the past few decades, certainly cannot be a “must-have” investment for most 

people, and only people living in families with extra income would consider private 

pensions. This also works well with the number of houses the family owns – every 

additional house the family owns is associated with 0.14 percentage points increase in the 

probability of private pension enrollment, holding other variables constant.  
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However, the impact of financial conditions is not perfectly consistent with the 

effect of education. According to the regression analysis on family income with 

education indicators, graduate school and above has a significantly larger impact on the 

overall income of the respondent’s family (see Table 4). In this sense, people living in 

families with extra income usually are associated with higher education, but only those 

richer people without a Master’s or above degree would consider private pensions. One 

possible explanation is that we have limited data for the group with the highest education 

level, and the extremely high family income may distort the relationship. 

Additionally, we can see the impacts of self-reported health status and individual 

medical expenses in both Models 2 and 3, which are significant, but relatively small. 

Test of Mediation Effects 
 

Model 3 showed that adding mediators, the measure of the perceived post-

retirement risks, would substantially increase the overall explanatory power of the model. 

Among all mediators, both the numbers of health insurance and pensions are significant. 

With additional tests of mediation (see Table 5, 6), both the number of the pension types 

and the number of health insurance types work as partial mediators for the effect of living 

arrangements on private pension enrollment. 
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Table 4. OLS Results of Family Income on Individual Education Levels 
Variable Coefficient standard error t-statistics p-value 
Elementary school 18469.64 1429.353 12.92 0.000 
High school 39535.22 1935.091 20.43 0.000 
College 85667.66 2185.246 39.20 0.000 
Graduate school and 
above 

178969.00 10108.25 17.71 0.000 
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Table 5. Analysis of Mediation on Number of Different Pension Products the 
Respondent Has 

Test Dependent 
variable 

Independent variable df/dx z-statistics p-value 

1 private pension number of parents 
financially related to the 
respondent 

.0049 3.43 0.001 

  parent_relation* -.000030 -2.46 0.014 
2 different pension 

products 
number of parents 
financially related to the 
respondent 

.082 7.13 0.000 

  parent_relation* -.00044 -4.51 0.000 
3 private pension different pension 

products 
.017 22.99 0.000 

4 private pension number of parents 
financially related to the 
respondent 

.0011 2.31    0.021 

  parent_relation* -8.24e-06 -1.88    0.059 
  different pension 

products 
.0093 21.34    0.000 

Note: * interaction form: number of parents financially related to the respondent * closeness with 
parents 
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Table 6. Analysis of Mediation on Number of Different Health Insurance 
Products the Respondent Has 

Test Dependent 
variable 

Independent variable df/dx z-statistics p-value 

1 private pension number of parents 
financially related to the 
respondent 

.0049 3.43 0.001 

  parent_relation* -.000030 -2.46 0.014 
2 number of health 

insurance 
number of parents 
financially related to the 
respondent 

.016 2.69 0.007 

  parent_relation* -.00015 -3.06 0.002 
3 private pension number of health 

insurance 
.024 7.66 0.000 

4 private pension number of parents 
financially related to the 
respondent 

.0011 2.31    0.021 

  parent_relation* -8.24e-06 -1.88    0.059 
  number of health 

insurance 
-.0024 -3.67    0.000 

Note: * interaction form: number of parents financially related to the respondent * closeness with 
parents 
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CHAPTER V – CONCLUSIONS 
 

This analysis starts with the question: do family living arrangements (i.e., 

multigenerational families) affect people’s demand for private pension products? The 

analysis finds evidence to support that living with elderly parents increases the 

probability of enrolling in a private pension plan by increasing their perceived post-

retirement risks, while a better relationship with parents would partially offset this effect. 

This finding is consistent with the assumptions made in previous studies of Muennig et 

al. (2018) and Adler & Kwon (2002). The main idea behind this is that living with 

parents make adult children aware of the risks in their retirement life and more likely to 

start planning for the future by investing in private pension products, while a good 

relationship between parents and adult children allow better resource redistribution, thus 

“upgrading” lives and increasing well-being of the whole family. 

However, there’s not enough evidence to support that the impact of children is 

significant, and we cannot confidently say that parents with more children are more likely 

to feel financially secured after retirement. Meanwhile, the impacts of family size and the 

potential “son preference” in China are tested, and neither of them can be supported with 

currently available sample data. 

With extra microdata of socioeconomic characteristics available in the dataset, I 

tested the effects of gender, age, marriage status, education level, urban residency, 

economic conditions, and health conditions. The results show that education, gender, 

urban residency, and family financial conditions have the largest effects on private 

pension enrollment. And females with some schoolings, living in the urban area with 
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high family income and additional houses are most likely to enroll in private pension 

plans.  

The findings have policy implications in two aspects. First, it provides evidence 

for making private pension marketing strategies. Given that the private pension industry 

developed slowly in the past few decades and currently available products are highly 

homogeneous (Fang and Hu, 2019), it’s helpful to target the subset of people who have 

higher perceived post-retirement risks and really need private pension products with solid 

evidence. Moreover, the findings also point out the possible directions future private 

pension products can follow to customize according to the needs of clients with different 

socioeconomic characteristics. 

Also, this paper confirms the idea that the aging population would boost the 

demand for private pensions, while the new two-child policy may not, even if it works to 

raise birth rates in China. This should remind people to pay more attention to the complex 

challenges in the aging society. After all, our ultimate goal is not simply promoting the 

development of the private pension industry, but reducing or helping to avoid people’s 

post-retirement risks, both actual risks and perceived risks. Therefore, when we found 

evidence showing that closer relationships with parents can significantly offset the 

increasing perceived post-retirement risks associated with living arrangements with 

elderly parents, we should consider enhancing the interactions between young people and 

elderly parents as a valuable approach to relieve the aging challenges.  

However, this study has the restriction that it can’t single out the proportion of 

people who has the demand to reduce their post-retirement risks but cannot get access to 

private pension products or have already reduced their risks in the way other than 
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enrolling in a private pension plan. What’s more, the risk preference scores in the sample 

are statistically insignificant and fail to match the real post-retirement risks. Future 

studies may need to find more reliable data to fill the gap.  
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APPENDIX 
 

Table A1. Bivariate Test by Private Pension Enrollment 
if the respondent has enrolled in any private pension 
plan 0 1 (1) vs. (2) 
Key Variables    
number of children financially related to the 
respondent 1.200 1.250 -0.050  
 (0.006) (0.034) (0.041) 
number of parents financially related to the 
respondent 0.249 0.389 -0.140*** 
 (0.004) (0.037) (0.031) 
number of children financially related to the 
respondent * closeness with children 4.280 0.121 4.159*** 
 (0.101) (0.065) (0.696) 
number of parents financially related to the 
respondent * closeness with parents 22.970 33.250 -10.280*** 
 (0.524) (3.932) (3.653) 
family size 4.491 4.413 0.078  
 (0.014) (0.097) (0.100) 
number of boys financially related to the respondent 0.934 0.807 0.127*** 
 (0.005) (0.030) (0.032) 
closeness with children 4.983 0.176 4.807*** 
 (0.079) (0.075) (0.546) 
closeness with parents 58.643 81.349 -22.706*** 
 (0.513) (3.445) (3.567) 
Individual and Family Socioeconomic Characteristics    
marriage==single 0.913 0.946 -0.033** 
 (0.002) (0.011) (0.014) 
marriage==married 0.019 0.027 -0.008  
 (0.001) (0.008) (0.007) 
marriage==divorced 0.051 0.012 0.039*** 
 (0.002) (0.006) (0.011) 
marriage==widowed 1.000 1.000 0.000  
 (0.000) (0.000) (0.000) 
gender 0.478 0.443 0.035  
 (0.004) (0.025) (0.025) 
age 49.047 42.099 6.948*** 
 (0.100) (0.460) (0.693) 
education==illiterate 0.526 0.465 0.060** 
 (0.004) (0.025) (0.025) 
education==primary school 0.139 0.235 -0.096*** 
 (0.003) (0.021) (0.018) 
education==high school 0.095 0.240 -0.145*** 
 (0.002) (0.021) (0.015) 
education== college 0.003 0.010 -0.007** 
 (0.000) (0.005) (0.003) 
education==graduate school and above 1.000 1.000 0.000  
 (0.000) (0.000) (0.000) 
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Table A1 (Cont.) 
urban 0.482 0.715 -0.233*** 
 (0.004) (0.022) (0.025) 
number of houses the respondent's family owns 0.086 0.109 -0.023  
 (0.002) (0.016) (0.014) 
family income in the past 12 months 1.193 1.525 -0.332*** 
 (0.005) (0.050) (0.035) 

family expense in the past 12 months 
72174.9
92 126572.227 

-
54397.230
*** 

 
(599.797
) (5687.368) (4213.255) 

if the respondent's household invests in any financial 
products 

48355.2
70 77183.391 

-
28828.121
*** 

 
(454.017
) (3971.480) (3180.115) 

the value of the total deposit of the respondent's 
household 0.056 0.166 -0.110*** 
 (0.002) (0.019) (0.012) 

if the respondent's household has any debts 
60190.8
63 148843.094 

-
88652.234
*** 

 
(1383.36
4) (19901.494) (9956.783) 

if the respondent's family don't live in the house they 
own 0.106 0.151 -0.045*** 
 (0.002) (0.018) (0.016) 
health status 3.089 2.842 0.247*** 
 (0.009) (0.053) (0.061) 
health status change 3.504 3.347 0.157** 
 (0.009) (0.059) (0.063) 
hours of exercise per week 26.982 25.575 1.407  
 (0.498) (3.387) (3.464) 

individual medical expense 
3333.81
6 4011.257 -677.442  

 (95.838) (1395.587) (690.507) 
Insurance    

medical expenses not covered by insurance 
2146.20
7 1716.775 429.432  

 (59.606) (342.789) (413.602) 
number of different health insurance products the 
respondent has 0.958 1.124 -0.166*** 
 (0.002) (0.025) (0.016) 
number of different pension products the respondent 
has 0.573 1.800 -1.226*** 
 (0.004) (0.040) (0.029) 
risk preference 114.813 117.054 -2.242  
 (0.235) (1.684) (1.636) 
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Table A2. Further Analysis on Family Savings and the Number of Children 

Test Dependent 
variable 

Independent variable df/dx z-statistics p-value 

1 private pension family deposits .00 6.67 0.000 
2 family deposits number of children 

financially related to the 
respondent 

.00 0.12 0.907 

3 private pension 
(Model 1) 

number of children 
financially related to the 

respondent 

-.00 -0.46 0.648 

4 private pension family deposits .00 1.47 0.140 
 (Model 3) number of children 

financially related to the 
respondent 

.00 0.17 0.862 

 
 
 
  



 39 

Table A3. Mediation Analysis on the Number of Different Pension Products and 
Education 

Test Dependent 
variable 

Independent variable df/dx z-statistics p-value 

1 private pension education== college . 033 8.85 0.000 
2 number of 

different pension 
products 

education== college .25 20.86 0.000 

3 private pension number of different 
pension products 

.017 22.99 0.000 

4 private pension education== college  .00056 0.52    0.602 
  number of different 

pension products 
.0093 21.34    0.000 
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