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Abstract: This paper estimates the effect of trust in government on rural residents” contributions in
China’s rural pension program using the Propensity Score Matching (PSM) method. We construct
an analytical framework for rural residents’ decision-making in pension program and provide anal-
ysis using data from China Family Panel Studies (CFPS) and 25 provincial Departments of the Hu-
man Resources and Social Security (DOHRSS) in China. Our analysis shows that rural residents’
trust in government will influence their contributions to the pension programs by affecting their
expected return of the investments. The policy implication of our study is that the government
should improve rural residents’ trust in government in order to develop a successful and sustainable

rural pension program.
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1. Introduction

China is experiencing rapid population aging, as a developing country with the el-
derly of 65 and older accounting for 13.5 percent of the total population in 2020 [1]. The
traditional pattern of providing for the elderly has been gradually weakened under the
double impact of industrialization and urbanization, especially for the elderly in rural ar-
eas. Many young laborers are moving from rural to urban areas, leaving the elderly to
remain in their homes busy with heavy agricultural work. In addition, The One Child
Policy implemented in 1980 has significantly reduced the labor force and weakened a fam-
ily’s ability to support the elderly, causing rural residents to live with even less financial
security in their later years. The pension program has become a better income source for
rural elderly [2, 3].

The Chinese government launched the New Rural Pension Scheme (NRPS) in 2009,
which had covered all regions of rural China since 2012 [4]. The NRPS and the Urban
Resident Social Pension (URSP) Program were merged at the policy level of the central
government in 2014. They became the Government and Institution Pension (GIP) Program
to provide greater social equality [5,6]. By the end of 2021, the NRPS participation rate
exceeds 91% nationwide, and rural residents account for more than 90% [7]. The imple-
mentation of NPRS has been effective in alleviating health opportunity inequalities be-
tween urban and rural elderly [7], improving the quality of retirement for rural elderly
[8], and improving the well-being of rural elderly [9,10]. However, most participants se-
lected the lowest all annual contribution level [9,10], which may limit the extent of NPRS
in improving life quality of rural elderly [11-13], which is an important issue in the Chi-
nese economy [14].

2. Literature Review

Many studies have examined factors that affect participation behavior in the pension
programs [15-18]. To increase the contribution level of participants, experts suggest the
government can take measures in institutional design, transaction costs, and policy incen-
tives [19-21] .
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However, few have investigated the impact of resident trust in government on the
contribution levels in pension program. According to Department for Work and Pensions
(DPW) of the United Kingdom, the loss of trust in pensions as a reliable savings vehicle
is an important reason for the low contributions in the pension programs [22]. Webb R et
al. (2014) investigated the impact of trust between pension participants and providers on
participation possibility using data from Scotland, and found that trust can increase the
participation rate [23]. Koh (2021) also found that trust in private and public financial rep-
resents is positively associated with pension investment using Singapore Life Panel data
[24]. Trust is a multifactor concept which should be analyzed on specific conditions [25]
(Uslaner, 2008). Trust in government is an individual’s belief that government actions are
expected to be in line with their requirements [26]. As the government is the makers and
executors of pension program, rural residents’ trust in government may be the important
affecting participation behavior. With a higher level of trust in government, the rural res-
idents will have a reasonable expectation of investment return for pension programs that
provides motivation for them to participate in government programs [27,28].

Several studies have investigated the contribution level of pension program for rural
residents in China. Part of the reason is that compared with the urban old-age insurance,
the rural pension program is a “latecomer”. The rural population remained largely ig-
nored by government-funded pension schemes. By the end of 2014, with the full coverage
of NPRS in rural China, almost all the rural elderly (over age 60) received pensions. As a
universal pension plan covering rural residents, most of the literature focus on the partic-
ipation rate and incentives to encourage rural residents’ participation [29,30] . Our study
attempts to investigate the effect of trust in government on the contribution level of rural
residents in China’s Rural Pension Program using data from NPRS programs in 25 prov-
inces of China and the China Family Panel Studies (CFPS). This study contributes to liter-
ature in three ways. First, the results help understand the function of trust in government
in pension program. Second, we focus on the contribution level in the pension program
in addition to the participation rates. Third, we employ a novel method, Propensity Score
Matching (PSM), to examine the effect of trust in government on rural residents’ pension
contribution to alleviate endogeneity issues. The rest of the paper is organized as follows.
Section 3 describes the research methods. Section 3 introduces the analytical framework.
Section 4 describes the regression Analysis. Section 5 discusses the 1 results. Section 6 con-
cludes the paper and makes the policy recommendations.

3. Analytical Framework

Rural residents' participation in pension program is a unique investment activity in
the long term. Hence the expected return rate and investment risk are the core factors
affecting investment behavior [31]. It has a low investment risk as the government imple-
ments China's rural pension program. In the analytical framework, we focus on the ex-
pected return rate on pension program to analyze its impact mechanism. Assuming that
pension contributions and benefits are made at the beginning of the year. Annual pension
payments are derived from the arithmetic sum of monthly payments, regardless of the
time value of money during the year. The final value of the total investment is denoted by
F. Then, the total investment of premiums paid by a rural resident at age X can be ex-
pressed as:

60-X
F=P +P,(14+7r)+P;(1+1)2+ - +P1+1r)"¥= Z P(1+7)>% (1)
i=1
Where P; is the contribution level for NPRS in year i, ris the annual deposit interest

rate. Correspondingly, the final value of the total benefit of participants’ contributions W
can be expressed, where R is the discount rate and the life expectancy is N:
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The investing return of an individual pension account depends on three factors: individ-
ual income, a basic pension, and an annual pension. The monthly individual income is the
total savings in a personal account divided by 139.4; is the investing return obtained in
year i, which can be expressed as below:

O X P+ PO (1+71)>97%
139

Ai = 12[ +Ti+§'i] (3)
Where PO; is the government subsidy corresponding to the contribution level, tiis the
monthly basic pension in year i. i is the monthly annual pension in year i. With the as-
sumption that the participation policy and the rural residents’ choice of contribution level
are unchanged, the expected rate of return S for pension program is:

(P +Py) 380 ¥(1 + )50 N-60___ 1
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Government trust determines the extend of confidence of rural residents that they will
receive the corresponding benefits in the future, so we introduce the trust factor § based
on equation, 0 <d < 1.

12 P+P, o 1 Y=t aA+RY f R
A -
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We can find that the expected rate of return (S) depends on the life expectancy (N), the age
of participation (X), and the level of government trust (). Except for the explanatory var-
iable, government trust, the rest should be considered controlled variables in the regres-
sion. Residents with a larger trust coefficient (close to 1) have more trust in the govern-
ment, believing that the real expected rate of return of pension program is higher. They
are more inclined to pay more contributions in pension program. In other words, govern-
ment trust will influence the level of participants’ contributions by affecting the expected
rate of return on investors' investments.

4. Research Method

The data used in this study were from two main sources, China Family Panel Studies
(CFPS) and Departments of the Human Resources and Social Security (DOHRSS) in 25
provinces of China. China Family Panel Studies (CFPS) is a survey carried out by Peking
University, with a permanent sample of 14960 households and 42590 individuals inter-
viewed every two years since 2010. CFPS covers 25 provinces in China, excluding Hong
Kong, Macao, Taiwan, Xinjiang, Tibet, Qinghai, Inner Mongolia, Ningxia, and Hainan.
The data of trust in government used in this study came from the 2012 CFPS when the
survey investigated the residents’ trust in the government. For all post-2012 data, CFPS
no longer included this trust variable therefore in this study we only used the 2012 data.
Data of rural residents’” pension contribution, family characteristics are also from CFPS.
According to the General Office of the State Council of China, the government's subsidies
for pension participants in NPRS are determined by each provincial government and thus
vary across provinces [32]. The data of subsidies for pension participants sponsored by
the government in 2012 were collected from the Departments of the Human Resources
and Social Security (DOHRSS) in 25 provinces of China. The sample size is 14356, after
eliminating missing values of key variables such as rural residents’ trust in local govern-
ment, the income of the family, the age of the interviewee.

The explanatory variable, trust in government, was measured by residents” answers
to the question “how much do you trust local government officials?” in the CFPS survey.
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The responses to the question are reflected in scores on a scale from 0 to 10, with 0 being
very mistrustful and 10 being very trusting. We defined residents with scores of 0-4 as the
group with low trust in government, residents with scores of 5 as the group with average
trust in government, and residents with scores from 6-10 as the group with high trust in
government, with 5040, 4254, and 5062 residents in each group respectively.

We also examined other exogenous variables that may affect the trust in government
and the contribution level of the pension program. According to the life cycle hypothesis
and other related literature, we consider the impact of income, age, education, job, and
other variables which affect the trust in government [33-36]. The descriptions of the vari-
ables used in the study and the summary statistics are presented in Table 1.

Table 1. Definition of Variables and Descriptive Statistic

variable Definition Mean SD
Contribution The amount of each participant’s contribution 143.44 180.58

Level of trust in local government officials (a scale of 4.93 2.48

Government trust
0 to10)

Gender 0 if female, 1 if male 0.48 0.5
Age Age of the participants 38.29 12.59

Health The condition of health (1= Excellent; 2 = Good; 3 = 2.98 1.22

Fair; 4 = Poor; 5 = Very poor)
Political identity 0 if not a Chinese Communist, 1 if yes 0.03 0.18
Education literacy=1, primary school=2, junior middle 2.62 1.14

school=3, senior high=4, training school=5,

bachelor=6, master=7, doctor=8

Sons Number of sons 0.8 0.75

Job 0 if non-agriculture, 1 if agriculture 0.84 0.37
Income Net per capita household income in a year 9197.84  11286.69

Basic pension Monthly basic pension payable in a year 63.72 425

Annual pension The amount corresponding to the increase in the 0.28 1.38

base pension for each additional year of contribution

after 15 years of payment

Lowest contribu- Lowest contribution level available in the partic- ~ 107.51 53.08
tion level ipant's province
The highest con- The highest contribution level available in the 1087.51  299.52
tribution level participant's province
The lowest contri- The amount of government subsidy correspond- 32.43 20.58
bution subsidy ing to the lowest contribution level

5. Regression Analysis

In this research, we employ Propensity Score Matching (PSM) to examine the effect
of trust in government on rural residents’ contribution level of pension program to allevi-
ate endogeneity issues. Rural residents’ trust in government is self-selection behavior,
which is determined by lots of factors such as family characteristics, and personal charac-
teristics. Traditionally, archival studies use multiple regression (MR) model to mitigate
endogeneity concerns in observational data. However, if the relation between outcome
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(Y) and explanatory variables (X) were improperly specified, then the MR would suffer
from “functional from misspecification” (FFM) and could produce biased estimates [37].
For example, in this study, compared to those who worked outside the area, some rural
residents who had been working locally had more contact with local government officials
and higher levels of trust in government. While working locally also means that they are
paid relatively low wages and thus, they cannot afford to pay higher levels of contribu-
tions. Within this case, the relation between residents’ trust in the government and the
contribution level of pension program is affected by another factor, whether residents
work locally and produce FFM issues.

The counterfactual nature of PSM allows for straightforward and intuitive estimation
of treatment effects with relaxed assumption regarding the functional relation between
variables [38-40]. In this research, we match individuals with high government trust to
individuals in similar backgrounds, but with low government trust, to eliminate the dif-
ference in other factors between the treatment and control samples. Therefore, we can
adjust for the effect of other factors, such as whether residents work locally, without mak-
ing assumptions about the functional form of the relation between variables.

The PSM matches observations from treatment and control group on several dimen-
sions by using the estimated likelihood of receiving treatment [41]. The likelihood of re-
ceiving treatment is measured by propensity score, which estimated from Logit model as
follows:

Dy =B+ BXi+ ¢ (6)

Treated (D; = 1) observations are matched to untreated (D; = 0) observations with
the closest propensity score estimated from above equation, where X; is a vector of vari-
ables affecting rural residents’ government trust (D;) and the contribution level for pen-
sion program. After that, we can estimate the average treatment effect (ATT) of govern-
ment trust on rural residents’ contribution levels as follows:

ATT = Elyy; — yoil Di = 1L,p(X)] = Elyy|D; = L,p(X)] — E[yeilD; = Lp(X)],  (7)

where the p(X) is the likelihood of receiving treatment. As we divided the sample
into high, average, and low three groups according to the different levels of rural resi-
dents' trust in the government, we performed PSM operation three times in this study to
estimate ATT effect two by two groups.

For example, in the first operation, the dummy variable D; = 0,1 indicates the de-
gree of trust of rural residents in the government. 1 is the treatment group showing rural
residents with high government trust, 0 is the control group showing rural residents with
low government trust, and Yidenotes the contribution level of rural residents, and the
treatment effect of D;on Y; is:

v={" ®)

Yoi D;=0

In addition, we reset the value of the dummy variable twice more, with the treatment
group consisting of rural residents with high government trust and the control group con-
sisting of residents with average government trust; and the treatment group consisting of
residents with average government trust and the control group consisting of residents
with low government trust.

Three methods of K-nearest neighbor matching, caliper matching, and Mahalanobis
matching are applied to ensure the robustness of the matching results. We perform all
three matching methods simultaneously and compare the matching results [42] . K-near-
est neighbor matching is a method for determining K individuals from the control group
whose propensity score is most close to individual i in the treatment group. Caliper
matching is a variation of K-nearest neighbor matching that attempts to avoid bad
matches by imposing a tolerance on maximum distance. Mahalanobis matching takes into
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account the propensity score distance between the control and treatment groups by defin-
ing the Mahalanobis distance [43,44]. Those equation listed as follows:

| P = P = min, | pi—p; ] ©
0> Pi — P; [=min,g | pi_pj| (10)

-1
dGif) = @i-p) ) 0= p)) an

Where p; is the propensity score of individual ifrom treatment group, p; is the pro-
pensity score of individual j from control group. § is maximum distance, usually suggest
8§ < 0.250, and o is sample standard error. Y5 (p; — p ;j)is a weighting matrix.

For comparison, we also use MR model to examine the effect of trust in government
on rural residents’ contribution level of pension program. In this model, we treat the rural
residents with average government trust as baseline group. The model describes as fol-
lows:

Contributionlevel = C + B trustlow + B,trusthigh + ay + ¢, (12)

where the y is exogenous variable which affects the rural residents’ contribution, ¢
is random error term.

6. Results and Discussion

Table 2 presents the result for average treatment effects of contribution levels of ru-
ral residents with different government trusts. As shown in column 1, Compared with
the rural residents with low government trust, the rural residents with high government
trust paid an average increase of ¥ 10.14. It suggests that trust in the government can
significantly increase the contribution level of pension program for rural residents and
all three matching methods prove it at the level of 1%. In column 2, we treat rural resi-
dents with high government trust as the treatment group and rural residents with aver-
age government trust as the control group, which still illustrates that government trust
can improve the contribution level of pension program at the level of 5% under the cali-
per matching, and Mahalanobis matching. In column 3, we treat rural residents with
average government trust as the treatment group and rural residents with low govern-
ment trust as the control group. It still shows that rural residents’ trust in the govern-
ment can increase the contribution of pension program statistically significantly at the
5% level.

Table 2. Average treatment effects of contribution levels of rural residents under dif-
ferent government trusts

(V)] (2) (3)
rural residents with high rural residents with high rural residents with average
government trust government trust government trust
matching method VS VS VS
rural residents with low rural residents with average rural residents with low gov-
government trust government trust ernment trust
nearest neighbor
9.66*** 5.2 8.74**

matching
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caliper matching 10.13*** 4.64* 6.18**
Mahalanobis
) 10.62%** 6.40** 7.49%*
matching
Average ATT 10.14 5.41 7.47

Note: *p<0.1, *p<0.05, *p<0.01
We find rural residents with high government trust pay more contributions to

NPRS than those with average government trust. Local governments act as the main
body of the implementation of NPRS and the administrator of the pension fund. If rural
residents have more trust in the government, which implies a higher trust factor, and a
higher expected rate of return, they will invest more in NPRS. As shown in Table 3, trust
in the government can increase the contribution level of pension program for rural resi-
dents at the 10% significance level. The rural residents with high government trust paid
an average Y 5.16 more than those with average government trust, and rural residents
with average government trust paid an average ¥ 4.78 more than those with low gov-
ernment trust. Compared to Table 2, the results shown in Table 3 are less statistically
significant, and the coefficients is smaller, which means that to some extent PSM is a bet-
ter choice to analysis in this research.

Table 3. the effect of trust in government on rural residents’ contributions (MR

model)
trustlow  trusthigh age gender education health  party  work sons income
coefficient ~ -4.78* 5.16* 2.75%** -3.04 4.91%%* -0.69 -6.19 -5.10 -10.35%*  0.00**
p-value 0.08 0.06 0.00 0.18 0.00 0.48 0.34 0.10 0.00 0.03

Note: *p<0.1, **p<0.05, ***p<0.01

The balance test results in Table 4 show that the percentage of bias in all the charac-
teristic variables is reduced to within 2% after matching. The percentage of the absolute
value of reduced bias is higher than 50% in all cases. In addition, the T-test statistical
values indicate that the original hypothesis of zero variability of the matched variables
between the two sample groups cannot be rejected, thus showing that PSM significantly
reduce the differences between the two sample groups.

Table 4. The result of the balance test

Difference
I Matching  High govern-  Low govern- ingroup  Bias percent- Reducing the per-
ariable
type ment trust ment trust age (%) centage of bias (%)
T value
matching
0.486 0.472 1.52 2.7
before
Gender 74.3
matching
0.485 0.482 0.47 0.7
after
matching
38.728 37.479 5.68*** 10
before
Age _ 92.2
matching
38.715 38.618 0.53 0.8

after
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matchin
& 2.623 2.632 -0.47 -0.8
before
Education e -89.5
matchin
& 2.622 2.64 -1.06 -1.6
after
matchin
& 2.94 3.066 -5.92%** -10.3
before
Health tchi 95.6
matchin
& 2.941 2.936 0.31 0.5
after
matchin
& 0.037 0.023 4.47*** 8.1
Political before 845
identity matching 0.035 0.038 077 13 '
after ' ' ' ’
matchin
& 0.82 0.818 3.27%** 5.7
before
Sons tchi 95.7
matchin
& 0.819 0.82 0.17 0.2
after
matchin
& 0.849 0.823 4.16*** 7.2
before
Job toh 81.5
matchin
& 0.849 0.854 -0.94 -1.3
after
matchin
& 9126.3 9331.6 -1.04 -1.8
before
Income tchi 49.9
matchin
& 9124.9 92279 -0.63 -0.9
after
FE YES

7. Concluding Remarks

This study provides useful policy implications in China’s rural pension system by
examining whether trust in government can increase rural residents” contribution level in
the pension program. Consistent with previous literature, we found that psychological
factors such as government trust would affect residents’ participation behavior in pension
program. Using the date from CFPS and DOHRSS, we provide new evidence that rural
residents’ trust in government is significantly positively associated with rural residents'
contribution levels to pension program. Furthermore, compared with the rural residents
with low trust in government, those with high trust in government, and our results are
robust both in PSM and MR model.

We further investigate the mechanism of the impact of trust on rural residents' deci-
sion-making on pension program participation. We found that life expectancy, the age of
participation in pension program, and the level of government trust will influence rural
residents' investment behavior by affecting the expected return rate, while the expected
return rate is a critical factor influencing rural residents' contribution level. If rural resi-
dents have more trust in the government, which means a higher expected rate of return,
they will invest more in pension program.

In summary, our results suggest that, to improve the current situation of high partic-
ipation rate but low contribution level in the rural pension program, the government
should increase residents’ trust in the government. Our study has some limitations. Alt-
hough we use the PSM model to control individual heterogeneity, the rural residents’
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trust in government may not be stable over time. The PSM model provides straightfor-
ward and intuitive estimation of treatment effects with relaxed assumption regarding the
functional relation between variables. However, the propensity score is decided by the
covariates we chose subjectively. Future research should take into account these chal-
lenges.
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