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Abstract: It is of vital importance to examine the relationship between pensions and household
consumption/saving because this forms a link between social policy and economic development.
Based on theories of absolute income, permanent income, and the life-cycle hypothesis, this paper
constructs panel data models to investigate the effect of public pension participation and benefit
level on household consumption. Evidence from the China Health and Retirement Longitudinal
Study (CHARLS) 2011 and 2013 survey data shows that, compared with those not covered by any
public pension program, individuals enrolled in the public pension system tend to consume more
within respective income-quantile groups. Moreover, for the retired population, we found lower
income groups have a higher marginal propensity to consume than higher income groups. In other
words, lower income groups are likely to spend a higher proportion of any increase in pension
benefit on consumption than higher income groups. To achieve a virtuous cycle between public
pension, household consumption, and economic growth and, thus, a social-economically sustainable
development, we suggest that China’s pension system should be extended to cover all in the lowest
income group, and the benefit level should be increased gradually to secure a stable expectation for
the future and motivate current consumption.

Keywords: public pension system; pension participation; pension benefits; household consumption;
socio-economic development; China

1. Introduction

The dynamic relationship between social security and macroeconomics has long been the concern
of scholars as well as policy-makers [1], since a desirable and sustainable social policy should not only
serve for the goals of equity and fairness but also have a sound interaction with the socio-economic
ecology in which it is embedded. The public pension system, which takes a large proportion of
social spending and covers the majority of the population, has a profound interaction with household
consumption or saving and, hence, with macroeconomics. The World Bank holds that the primary
goal for pension schemes is to be adequate, affordable, sustainable, and robust; and the secondary
goal of mandated pension provisions is to make a contribution to economic development [2]. As a
consequence, it is of significant importance to identify the vital linkage between public pension and
output growth. During the post-crisis era, governments in many countries hope to increase domestic
consumption and economic growth by expansion of social security, which is also the strategy adopted
in China where domestic demand is insufficient.

However, the relationship between social security and household consumption or saving is still a
matter of debate. Some scholars argue that the pension system has crowded out individual saving.
Feldstein, for example, claims that the net impact of the pension on individual saving relies on the
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comparative strength of the “asset substitution effect” versus the “induced retirement effect”: if the
former exceeds the later effect, individual saving will decrease; otherwise it is the other way around.
Based on the life-cycle model, he then employs US macro data, finding that the stock of capital would
have increased by 30%–50% if there had been no pension system [3]. Evidence over the period from
1937 to 1992 shows that the US social security system has decreased personal saving by nearly 60% [4].
David Blake indicates that a national pension system has a positive impact on individual consumption
and generates a strong substitution effect on individual saving [5]. However, others contend that
no such significant effect exists. Leimer and Lesnoy question Feldstein’s results and re-estimate the
model, finding a much weaker effect of the public pension on household saving [6]. Barro argues that
transfers from the elderly to the young and the bequest motive could offset the negative impact on
saving created by social security, thus making no difference in the end [7]. Modigliani and Sterling
apply a life cycle model to examine the effect of pensions on saving rates of 21 OECD countries from
1960 to 1970, discovering the net effect approximates to zero [8].

Within the Chinese context, researchers have explored the impact of public pension systems
on household consumption or saving from various perspectives. Following Feldstein’s framework,
Feng et al. construct the “pension wealth” variable and find a significant offset effect of pension
wealth on urban household savings based on the China Household Income Project 1995 and 1999
surveys [9]; similarly, others reveal that pension wealth has a positive effect on urban residents’
consumption expenditures [10,11]. From the perspective of the coverage rate, employing a follow-up
study of rural residents, Yue et al. predict that compared with those not involved in rural old-age
social insurance, participants are likely to consume 26% more [12]. Regarding the contribution rate,
household consumption is depressed when the contribution rate grows (Bai et al. [13]; Zou et al. [14]).
Concerning the benefit level, Li and Zhu observe a limited impact of average pension revenue on
household saving [15]. However, Su and Li indicate a positive effect of average pension expenditure
on urban household consumption in Shandong province, i.e., every increase of expenditure by 1 yuan
results in growth of the urban household’s consumption by 0.0197 yuan [16].

Without sufficient discussion of consumption theories, our understanding of the relationship
between social security and household consumption is limited. The consumption theories have
evolved from Friedman’s permanent income hypothesis (PIH) to Modigliani and Brumberg’s life-cycle
hypothesis (LCH). For the former, consumption is determined by permanent income, typically
defined as average income, whereas, for the latter, consumption is determined by lifetime resources.
Browning and Crossley (2001) point out that the life-cycle framework is the standard way that
economists think about the intertemporal allocation of time, effort, and money, and conclude that
the life-cycle framework is a general concept that includes many possible models with empirical
contents, and, within the framework, agents make sequential decisions to achieve a coherent or
stable goal using currently available information as best they can [17]. More recently, precautionary
saving and liquidity constraints have been at the center of research. The precautionary motive for
saving is entirely consistent with the basic theory of intertemporal allocation, but is ruled out by the
certainty equivalence assumptions that generate the permanent income model; liquidity constraints,
by contrast, are ruled out by the assumption in the life-cycle model, an inability to borrow [18].
With the rapid development of the study of consumption over the past few decades, Angus Deaton
stands out because of his interconnected contributions to the measurement, theory, and empirical
analysis of consumption. He pioneers the analysis of individual dynamic consumption behavior
under idiosyncratic uncertainty and liquidity constraints; he also clarifies why researchers must take
aggregation issues seriously to understand total consumption and saving, and later research has
indeed largely come to address macroeconomic issues through microeconomic data, as such data has
increasingly become available [19]. In recent years, life-cycle models have been frequently applied
to China’s situation to explain household saving or its flip side, household consumption. Curtis and
Lugauer (2015) present a fairly standard model of household life-cycle saving decisions, in which
the economy is populated by 95 generations and people live up to 95 years but only agents aged
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20 to 95 make decisions, to quantify the impact of demographic changes on household savings rates in
Japan, China, and India, finding that decreasing family size increases savings rates for China according
to model simulations [20]. Lugauer and Mark (2013) study the role of demographics and income
uncertainty in driving the savings rate and discover that decreasing family size and increasing old-age
dependency ratio contribute to the growth of savings rates; heightened income uncertainty is also
shown to be important in boosting the savings rate as households build buffer-stocks of assets to
self-insure against spells of low or no income [21]. In contrast, based on CHFS microdata, Lugauer, Ni,
and Yin (2015) examine the impact of family size on household saving by constructing a theoretical
life-cycle model that includes finite lifetimes and saving for retirement. The results suggest that
Chinese families with fewer dependent children have significantly higher savings rates [22]. Moreover,
an overlapping generations model with endogenous labor supply has been used to evaluate the
welfare effects of pension reforms, such as potential gains and losses across different generations
(Song et al., 2015 [23]).

Although the results vary among different empirical studies and methods adopted, the ways of
measuring the public pension effect need to be reexamined: “pension wealth” comes from simulations
based strictly on assumptions rather than real data, which may make the estimation biased. In addition,
aggregate data may reflect general trends but does not easily uncover individual characteristics.
Previous research in macroeconomics to explore consumption and savings, from Keynes onwards,
relied considerably on aggregate data with the assumption of “representative consumer” or “average
consumer”. Deaton shows that the way to better understand macroeconomics more generally is to
study the income and consumption of individuals whose incomes fluctuate in an entirely different
way to the average income [24]. In addition, selecting either coverage rates, contribution rates,
or benefit levels could only reflect one dimension rather than the whole picture of pension systems.
Consequently, this paper aims to investigate the impact of public pensions on household consumption
from two dimensions, coverage and benefit level, by the employment of the latest two-wave China
Health and Retirement Longitudinal Study (CHARLS) survey data.

This paper is constructed as follows: firstly, it briefly introduces the development and status quo
of China’s parallel public pension systems; secondly, by reviewing consumption theories, we construct
panel data models to examine whether participation in different pension types and the amount of
pension benefits could have an impact on household consumption; and lastly, we discuss the main
findings and their implications.

2. Parallel Public Pension Systems in China

With the great transformation of China’s society, China’s pension system has changed from a
traditional retirement system, also known as the “state-enterprise model”, based on the planned
economy, to an “old-age social insurance” system based on the market economy [25]. The public
pension system has gradually expanded its coverage from the employed population to the
non-employed population, and from urban areas to rural areas. Currently, there are two main parallel
public pension systems in China: a public pension system for urban employees and a public pension
system for urban and rural residents.

2.1. Public Pensions for Urban Employees

In 1997, the Chinese government established the Urban Employee’s Basic Old-Age Insurance
and extended it throughout cities and towns nationally. Since 2005, the self-employed and flexible
working individuals have been covered by the public system. The other separate pension system
in urban areas, the public pension for civil servants, has been merged into the Public Pension for
Urban Employees since January 2015. In 2013, there were about 382.4 million urban employed, among
who 241.77 million urban employees were covered by the public pension system, while 80.41 million
retirees were claiming pension benefits. From 1997 to 2013, total pension payments increased rapidly
from 125 billion to 1847 billion yuan, while the replacement rate of public pension benefit to social
average salary of urban employees dropped gradually from 76% in 1997 to less than 44% in 2013 [26].
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2.2. Public Pensions for Urban and Rural Residents

In 1986, the Chinese government established old-age social insurance for rural residents in pilot
counties. In 1992, the Ministry of Civil Affairs issued a basic plan for Rural Old-Age Social Insurance,
which was financed by personal contributions and collective subsidies. However, fewer and fewer
rural residents participate in the pension plan because of their poor financial capacity and the low
level of benefits they received. From July 1997, the policy of “old rural pension” began to fade away.
Against a background of population ageing, economic crisis and the process of urban-rural integration,
New-Rural Old-Age Social Insurance, in which government subsidies were the main source, was set
up nationwide in 2009. For a long period of time, urban residents without work had no access to any
public pensions. In July 2011, the public pension system for urban residents was set up and, from
then on, the pension system gradually expanded nationally. In February 2014, the state put forward a
proposal that the new rural pension system and the urban-residents pension system be merged into
a unified system, in order to realize a universal public pension system for all residents in the future.
The number of participants has increased from 331.82 million with 87.6 million pensioners in 2011,
to 497.5 million with 137.68 million pensioners in 2013. The monthly basic pension benefit provided by
the central government has increased from 55 yuan (2011) to 70 yuan (2014) [26].

Despite a short history, the public pension for urban and rural residents has rapidly expanded the
coverage net to people who have no access to the traditional pension system for employees, which has
greatly improved the equity of the public pension systems.

3. Methodology

3.1. Theoretical Framework

According to Keynes’ consumption function of “absolute income assumption”, the marginal
growth of current consumption is merely decided by the marginal growth of current income,
but displays “diminishing marginal propensity to consume”. Later on, assumptions about relevant
income, permanent income and life-cycle income flourished. Ando and Modigliani note that people
save for the sake of smoothing lifetime consumption and realizing maximum utility through their
lifetime [27]. They build the consumption function as follows:

Ct = α + β1Yt + γ1Wt (1)

Ct stands for consumption expenditure; Yt represents permanent income; and Wt represents
household wealth assets.

Modigliani also points out that, based on life-cycle theory, the factors influencing savings rates
should also include the population structure. In fact, saving behaviors in China could be explained by
life-cycle assumptions, and the dependency ratio has had an impact on residents’ saving behavior [28,29].
Curtis et al. (2015) construct a model of overlapping generations (OLG), in which individuals live
for 85 years; individuals make no decisions and depend on their parents for consumption before age
20; individuals from 20 to 63 years old work, raise children, and also transfer a portion of their labor
income to current retirees by the pay-as-you-go public pension system; retirees above 64 years old live
off their accumulated assets, pensions, and family transfers [30]. They build budget constraints for
households with children and retirees subjected to each preference as follows:

ct,j = (1− τt − τc)wt,j + (1 + rt) at,j − at+1,j+1 − nt,jcc
t,j j ∈ [0, 43] (2)

ut,j = µ
(
nt,j

) c1−σ
t,j

1− σ
+

c1−σ
t,j

1− σ
, j ∈ [0, 43] (3)

ct,j defines the consumption of an agent in decision-making age j ∈ [0, 65] in the year
t, where j = 0 corresponds to real-life age 20. Working age people earn (1 + rt) return on
their assets at,j while contributing τt proportion of their wages into formal pension systems and
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transferring τc as informal family support. The number of dependent children nt,j each consumes
cc

t,j. The individual’s consumption function (Equation (2)) constraints households’ preferences to
maximize their lifetime utility ut,j, as is shown in Equation (3), where parameter σ is the inverse of
the elasticity of inter-temporal substitution while µ ∈ [0, 1] is the weight parents put on utility from
children’s consumption.

ct,j = pt,j + (1 + rt) at,j − at+1,j+1 j ∈ [44, 65] (4)

ut,j =
c1−σ

t,j

1− σ
, j ∈ [44, 65] (5)

In addition, in the consumption function for retirees, displayed in Equation (4), retirees consume
accumulated assets and get financial support pt,j both from pension systems and family transfers.
Their utility function ut,j could be maximized subject to the budget constraints. According to
their findings, demographic variations including reduction in family size, age composition, and
intergenerational transfer could account for over half of the current household savings rate [30].

Feldstein (1974) introduces the variable of “social security wealth”, namely pension wealth,
and constructs the extended life-cycle model. Afterwards, there are a number of indicators adopted to
evaluate pension systems. The World Bank suggests four indicators to evaluate the success of pension
systems: adequacy, affordability, sustainability, and robustness [2]. Merci constructs an evaluation
system comprising three indicators: adequacy, sustainability, and comprehensiveness, among which
“adequacy” includes benefit level, tax support and asset growth, making up 40% of the total weight;
“sustainability” consists of coverage rate, contribution and population and so on, contributing 35%
of the total weight; and “comprehensiveness”, regarding management of the pension fund on the
macro-level, constitutes the remaining 25%. This paper focuses on pensioners’ perspective rather than
macro governance and, thus, we choose the benefit and the coverage as the main measurements.

To sum up, the development of the consumption function has incorporated relevant variables,
such as income, assets, demographics (e.g., family size, age structure, and lifespan), social security,
and so forth. As a result, we then build econometric models to investigate the relationship between
public pensions and household consumption.

3.2. Panel Data Models

Panel data analysis is increasingly used nowadays since it has the advantage of minimizing
endogeneity that is usually present in cross-sectional analysis, especially when appropriate
instrumental variables are hard to find. As panel data contains repeated observations on each
individual, it opens up the opportunity to compare the same individual under different circumstances,
permitting the possibility of using that individual as his or her own control, so that we can come closer
to the ideal experimental situation [31]. In other words, panel data models could be used to diminish
the biased influence of unobservable time-invariant variables and, hence, guarantee the consistency of
estimators and improve the efficiency of the model.

Combining the theories mentioned above, we construct the basic panel data model with the
individual-effect as follows:

Consit = β0 + β1 Incit + β2 Inc_decileit + β3 Assetit + β4Pensionit + β5Demographicsit
+β6 Pensionit × Inc_decileit + αi + εit (i = 1, 2 . . . , N; t = 2011, 2013)

(6)

Let Cons be residents’ consumption expenditure, Inc indicate income, Inc_decile represent income
groups with deciles, and Asset represent asset property. The pension is measured in two ways:
the enrolment in different pension types and the level of pension benefits, which will be analysed
separately in the following sections. Pension enrolment could be regarded as exogenous to some extent,
because in China, public pension schemes are regulated by policies according to the Hukou system of
household registration and employment status, while participation in public pensions for urban and
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rural residents is voluntary. For the latter indicator, pension benefits, we try to include income levels,
as well as its interaction terms with income groups to eliminate potential endogenous choice of public
pension schemes, and to compare the impact of public pensions on household consumption within
distinct income quantiles. Demographics include gender, marriage, education, family size, the number
of children, Hukou type, and so forth. αi indicates time-constant variables including unobserved
heterogeneity, and εit indicates time-variant and unobservable factors that may predict the dependent
variable. N is the sample size and t is the time period.

There are various forms of the panel data model, among which fixed-effect (FE) and random-effect
(RE) model are fundamental. In FE models, independent variables are allowed to be correlated with
the time-invariant factor αi while they are not allowed to be correlated with the error term εit. The most
frequently used methods to estimate the fixed effect are within-group estimation and first-difference
estimation. In RE models, however, it is assumed that αi is purely random, a stronger assumption
implying that αi is uncorrelated with the regressors. Estimation is then by a feasible generalized
least-square (FGLS) estimator. Advantages of the RE model are that it yields estimates of all coefficients
and hence marginal effects; even those of time-invariant regressors can be estimated [32]. Both FE
and RE models are based on the assumption that there exist individual effects, otherwise pooled
OLS regression should be adopted, especially when regressors are exogenous. Moreover, a standard
extension of the individual effects, the two-way-effects model, should be considered when the intercept
is allowed to vary over individuals and over time, as demonstrated by Equation (7) below:

Consit = β0 + β1 Incit + β2 Inc_decileit + β3 Assetit + β4Pensionit + β5Demographicsit
+β6Pensionit × Inc_decileit + αi + γt + εit (i = 1, 2 . . . , N; t = 2011, 2013)

(7)

where γt is supposed to be the time effect.

3.3. Data and Variables

The China Health and Retirement Longitudinal Study (CHARLS) collects a nationally-representative
sample of Chinese residents aged 45 and older. Similar in its questionnaire design to the Health and
Retirement Study (HRS) in the US, the English Longitudinal Study of Ageing (ELSA) and the Survey
of Health and Retirement in Europe (SHARE), CHARLS is not only internationally comparable with
other elderly heath and ageing studies but also reflects the unique Chinese experience. The dataset has
been widely used to evaluate elderly’s health and economic status, as well as to assess relevant social
programs provided to the elderly [33–36]. The baseline survey of CHARLS was conducted between
2011 and 2012, covering 17,708 individuals in 10,257 households from 28 provinces and autonomous
regions in China (Figure 1). The latest survey is the second wave follow-up conducted in 2013.
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CHARLS is comprised of eight modules: (a) demographic background; (b) family; (c) health
status and function; (d) health care and insurance; (e) work, retirement and pension; (f) income,
expenditure and assets; (g) housing characteristics; and (h) interviewer observation. Variables of
interest are summarized and defined in Table 1.

Table 1. Illustration of the variables.

Variables Symbol Definition

Income Household income per
person (yuan/yearly) hhinc

Household income covers household wage income
and individual-based transfers; agricultural net
income; self-employed activities; and household
public transfer income.

Assets Household assets per
person (yuan/yearly) hhasset

Household assets include current residence; other
residences; land; equipment, durables and valuables;
and financial assets.

Consumption
Household
expenditure per
person (yuan/yearly)

hhcons

Household consumption includes food expenditure;
communication and transportation; utilities; fuels;
entertainment; clothing and bedding; beauty; furniture
and durable goods; education and training; medical
and fitness; purchase, maintenance and repair;
automobiles; electronics; etc.

Public pension

Participation in urban
employees’ pension

enroll_employ

government and urban employees’ pension: 1

rural and urban residents’ pension: 0

non-participants: 0

Participation in rural
and urban
residents’ pension

enroll_residents

rural and urban residents’ pension: 1

government and urban employees’ pension: 0

non-participants: 0

Pension benefit
(Yuan/yearly) pensions The sum of all types of public pensions for each retiree

Demographics

Age age agesq: age square

Gender female
Female: 1

Male: 0

Marriage status married
Married: 1

Non-married: 0

Education schooling Years of education

Household scale hhscale
The number of household members, including
respondents and their children, parents or siblings
living together

The number
of children children The number of children in the family

Hukou status Hukou

1. Agricultural Hukou

2. Non-agricultural Hukou

3. Unified residence Hukou

4. Do not have Hukou

4. Results of the Analysis

4.1. Descriptive Statistics

According to the CHARLS questionnaire, descriptive statistics of the variables are summarized in
Table 2. Personal indicators of household consumption, income (with and without public pensions),
and assets are calculated using total indicators divided by the number of household members.
Since income and assets are highly skewed-right distributed, outliers less than 1% and above 99% for
personal household consumption, income, and assets are excluded in the model in order to avoid the
biased estimation introduced by extreme data.
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Table 2. Descriptive statistics of variables.

Number of
Observations Mean Standard

Deviation Minimum Maximum

Dependent variable
hhconsum 11,212 6064.26 6051.13 0 49,000

Independent variables
hhinc 11,212 6669.97 7954.98 −110 50,000

hhinc_np (pensions excluded) 11,212 5005.91 6742.80 −5020 50,000

hhasset 11,212 34,539.21 62,383.88 −102,375 510,600
age 11,207 61.97 10.67 29 102

education 11,201 5.01 4.19 0 19
hhscale 11,212 3.42 1.84 1 15
children 11,212 2.84 1.55 0 10

pension_benefit 3710 8298.09 15,233.68 2 600,000

As is shown in Table 2, means of personal household consumption, income, and assets are
6064.26 yuan, 6669.97 yuan, and 34,539.21 yuan, respectively. The average pension benefit for retirees
in 2011 and 2013 is 8298.09 yuan. In terms of participation, the paper divides China’s current public
pension systems into three categories: (1) the public pension for urban employees, including civil
servants’ pension and urban employees’ basic pension which was established in 1997 and adjusted
in 2005; (2) the public pension for urban and rural employees, which is a combination of new rural
old-age social insurance (introduced in 2009), urban residents’ basic pension (established in 2011)
and urban and rural residents’ basic pension; and (3) non-participants in any kind of public pension
scheme. It can be seen from Figure 2 that the number of people reported to have employees’ public
pensions in the survey increased from 477 in 2011 to 1849 in 2013, while the number of people enrolled
in the residents’ public pension increased from 3138 to 7781. Meanwhile, non-participants decreased
rapidly from 9850 in 2011 to 3835 in 2013.
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4.2. The Effect of Enrolment in Different Public Pensions on Household Consumption

Based on the theoretical framework discussed above, we construct the two-period panel data
model with various forms to analyze the relationship between participation in public pensions and



Sustainability 2016, 8, 890 9 of 15

household consumption. Table 3 shows panel models employing methods of pooled OLS, fixed effect,
two-way fixed effect, and random effect with robust estimation. The F test in the fixed-effect model
suggests that individual effects αi do exist, which means each individual has their own intercept,
thus, the FE model is superior to the pooled OLS. When taking the time effect into consideration and
constructing a two-way fixed-effect model, we do not find a statistically significant difference between
personal household consumption in 2011 and 2013, as is shown in model (3), Table 3. To further explore
whether the individual effect is fixed or random, we turn to the Hausman test, which indicates that
we can reject the null hypothesis that the error term is uncorrelated with dependent variables at the
significant level of 5%. That is to say, the FE model could be more appropriate than the RE model.

Table 3. Estimation of the effect of enrolment in different public pensions on household consumption.

hhcons

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

Pooled OLS Fixed-Effect Two-Way-FE Random-Effect

(Cluster-Robust) (Robust) (Robust) (Robust)

hhinc 0.05 0.06 0.06 0.04
(0.03) (0.04) (0.04) (0.03)

hhasset 0.02 *** 0.01 *** 0.01 *** 0.02 ***
(0.00) (0.00) (0.00) (0.00)

inc_decile2 861.06 ** 1239.98 ** 1242.42 ** 886.21 **
(306.74) (400.79) (401.84) (303.02)

inc_decile3 290.15 559.90 562.49 298.78
(293.93) (428.60) (429.34) (291.05)

inc_decile4 511.00 806.97 * 811.99 * 513.33
(291.43) (400.88) (403.71) (286.19)

inc_decile5 502.20 775.59 782.17 505.18
(280.27) (437.52) (440.10) (279.30)

inc_decile6 813.02 * 1077.46 * 1083.19 * 823.27 **
(317.12) (461.43) (463.55) (314.44)

inc_decile7 619.39 1535.65 ** 1541.74 ** 705.95
(365.04) (501.44) (503.33) (361.27)

inc_decile8 1410.48 ** 2020.37 *** 2027.72 *** 1462.97 ***
(436.86) (593.53) (595.20) (431.26)

inc_decile9 1558.41 ** 2563.88 *** 2570.40 *** 1677.86 **
(560.94) (754.90) (755.77) (554.36)

inc_decile10 3032.42 *** 3846.45 *** 3856.78 *** 3196.46 ***
(856.03) (1125.72) (1126.76) (849.58)

enroll_employee −1476.38 −3598.84 −3613.31 −1697.45
(768.66) (1218.69) (1221.44) (773.67)

enroll_emply × inc_decile2 −189.86 −1999.56 −1981.50 −398.52
(1202.04) (3727.97) (3723.67) (1261.35)

enroll_emply × inc_decile3 889.29 3370.90 3378.51 1127.28
(1908.04) (2904.98) (2905.85) (1962.37)

enroll_emply × inc_decile4 2075.23 4409.16 * 4414.55 * 2293.16
(1568.91) (1993.37) (1994.33) (1563.50)

enroll_emply × inc_decile5 2747.70 5248.92 * 5258.53 * 3003.58
(1651.98) (2303.90) (2302.55) (1667.01)

enroll_emply × inc_decile6 1390.95 3575.84 * 3581.87 * 1615.30
(952.58) (1481.87) (1482.15) (961.15)

enroll_emply × inc_decile7 1401.97 1766.50 1769.61 1404.93
(956.48) (1499.14) (1499.25) (959.97)

enroll_emply × inc_decile8 9.79 1734.75 1735.72 140.95
(893.57) (1414.26) (1414.94) (900.81)

enroll_emply × inc_decile9 1277.37 2278.54 2281.61 1329.73
(924.78) (1386.84) (1387.31) (927.80)

enroll_emply × inc_decile10 −592.12 588.07 587.13 −567.12
(936.39) (1401.20) (1401.83) (941.05)

enroll_resident −386.74 −285.74 −297.70 −388.85
(336.93) (435.33) (436.87) (333.20)

enroll_resident × inc_decile2 528.16 900.76 901.72 592.10
(459.69) (585.24) (584.77) (456.36)
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Table 3. Cont.

hhcons

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

Pooled OLS Fixed-Effect Two-Way-FE Random-Effect

(Cluster-Robust) (Robust) (Robust) (Robust)

enroll_resident × inc_decile3 1280.13 ** 1386.21 * 1385.68 * 1303.44 **
(463.04) (625.62) (625.80) (461.97)

enroll_resident × inc_decile4 1440.55 ** 1696.20 ** 1695.44 ** 1487.19 **
(468.58) (598.87) (599.24) (464.93)

enroll_resident × inc_decile5 1702.72 *** 1599.12 ** 1599.59 ** 1710.35 ***
(483.15) (609.56) (609.46) (477.43)

enroll_resident × inc_decile6 611.14 1074.51 1074.82 671.41
(446.75) (575.22) (575.16) (441.45)

enroll_resident × inc_decile7 880.27 1588.07 ** 1588.86 ** 958.49 *
(455.67) (578.47) (578.28) (451.68)

enroll_resident × inc_decile8 906.34 1090.25 * 1090.96 * 1004.47 *
(502.59) (651.22) (651.16) (499.53)

enroll_resident × inc_decile9 93.95 286.56 286.50 102.24
(554.97) (696.07) (696.11) (548.22)

enroll_resident × inc_decile10 −710.36 429.54 429.77 −671.31
(633.85) (827.18) (827.25) (629.38)

female −209.00 - - −206.24
(128.04) - - (128.20)

married 239.58 −1076.05 −1074.38 231.56
(140.16) (603.73) (604.08) (141.03)

urban −29.28 −410.00 −422.52 −42.61
(164.62) (251.40) (261.05) (162.70)

age 14.70 882.74 *** 872.08 ** 18.51
(54.44) (265.79) (272.79) (54.30)

agesq −0.58 −7.76 *** −7.76 *** −0.61
(0.42) (2.08) (2.07) (0.42)

education 109.27 *** −0.08 −0.00 112.98 ***
(17.04) (190.18) (190.19) (17.10)

hhscale −472.45 *** −736.52 *** −736.18 *** −483.46 ***
(30.29) (73.53) (73.55) (30.33)

children 106.94 * 21.60 20.50 101.73 *
(43.30) (131.45) (131.39) (43.26)

Hukou2 805.89 *** 295.35 290.29 898.53 ***
(208.61) (807.97) (808.08) (208.29)

Hukou3 227.32 477.70 466.59 323.83
(757.88) (1185.26) (1187.55) (746.50)

Hukou4 7961.94 9461.62 9462.37 8192.30
(5550.89) (6747.64) (6749.74) (5630.46)

Year 2013 38.62
(205.78)

_cons 6073.09 *** −16,284.03 −15,630.59 6001.82 ***
(1773.46) (8675.13) (9373.69) (1765.24)

N 11,175 11,175 11,175 11,175
R2 0.14 0.07 0.07

R2_overall 0.06 0.06 0.14
R2_between 0.07 0.07 0.21
R2_within 0.07 0.07 0.05
sigma_u 4628.75 4633.67 1877.55
sigma_e 5237.13 5237.58 5237.13

rho 0.44 0.44 0.11

Standard errors in parentheses. * p < 0.05, ** p < 0.01, *** p < 0.001.

In all of the four models in Table 3, the estimated coefficients of interaction terms between
enrolment in pensions and income deciles indicate the difference in consumption between people
participating in particular types of pension and non-participants, for particular income groups.
With regard to the urban employees’ pension system, participants tend to consume 4409 yuan more
than non-participants in the fourth-quantile income group, 5249 yuan more in the fifth-quantile
income group, and 3576 yuan more in the sixth-quantile income group, as demonstrated in the FE
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model. With regard to the urban and rural residents’ pension, participants are inclined to consume
about 900 yuan, 1386 yuan, 1696 yuan, 1599 yuan, 1074 yuan, 1588 yuan, 1090 yuan, 286 yuan,
and 429 yuan more than those without any public pensions within the respective higher income
quantiles. This is statistically significant for the third, fourth, fifth, and seventh-quantile income groups.
In general, consumption is augmented most for lower income groups, like the third, fourth, and fifth
quantile-income individuals.

In addition, household assets play critical roles in explaining the difference in household
consumption. A one yuan increase in household assets led to a 0.01–0.02 yuan increase in household
expenditure. This finding demonstrates the applicability of the absolute income and permanent
income hypothesis. The results indicate an inverted-U-shape relationship between age and household
consumption: consumption increases with age when individuals are young but decreases with age
when individuals get older. Family size was negatively correlated with marginal consumption level,
whereas the number of children was positively correlated with household consumption. These results
are consistent with the life cycle hypothesis that demographics indeed have a significant role in
explaining variations in household consumption.

4.3. The Effect of Pension Benefit on Household Consumption

Apart from participation, another key dimension evaluating public pension systems is the pension
benefit. Table 4 shows panel data models with various estimations that explain the relationship between
the amount of pension benefit and household spending for those who are eligible to claim pension
benefits (sub-dataset). Likewise, the F test in the fixed-effect model suggests that individual effects
do exist and the two-way fixed-effect model confirms that the time effect also exists, meaning there
is a statistically significant difference between personal household consumption in 2011 and 2013.
The Hausman test suggests that we cannot reject the null hypothesis that a random-effect model
is reasonable.

Table 4. Estimation of the effect of pension benefits on household consumption.

hhcons

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

Pooled OLS Fixed-Effect Two-Way-FE Random-Effect

(Cluster-Robust) (Robust) (Robust) (Robust)

hhinc_np 0.15 0.05 0.09 0.15
(0.08) (0.13) (0.13) (0.08)

hhasset 0.01 *** 0.01 0.01 0.01 ***
(0.00) (0.00) (0.00) (0.00)

pensions 0.09 *** −0.06 ** −0.03 ** 0.08 ***
(0.02) (0.05) (0.05) (0.02)

inc_np_decile2 583.07 −297.43 22.67 566.92
(910.02) (1671.03) (1696.37) (914.05)

inc_np_decile3 1058.02 ** −280.72 −63.89 1038.38 **
(380.10) (1012.37) (1011.10) (387.90)

inc_np_decile4 1465.85 *** −1211.08 −1181.07 1419.64 ***
(408.27) (993.99) (994.95) (412.42)

inc_np_decile5 1521.62 ** 224.29 175.57 1518.00 **
(489.42) (887.14) (899.47) (495.98)

inc_np_decile6 967.78 * −1418.07 −1480.13 938.25 *
(456.47) (830.52) (834.44) (455.94)

inc_np_decile7 649.48 −1719.86 −2047.83 612.82
(548.91) (1103.21) (1131.80) (553.95)

inc_np_decile8 452.95 591.24 241.49 467.17
(746.10) (1256.61) (1267.83) (750.48)

inc_np_decile9 1243.21 −131.04 −708.49 1236.82
(1015.89) (1601.47) (1628.27) (1016.75)

inc_np_decile10 −829.68 −540.89 −1288.30 −802.87
(1566.88) (2674.86) (2700.94) (1577.87)

inc_np_decile2 × pensions 0.03 0.05 0.07 0.03
(0.08) (0.15) (0.15) (0.08)



Sustainability 2016, 8, 890 12 of 15

Table 4. Cont.

hhcons

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

Pooled OLS Fixed-Effect Two-Way-FE Random-Effect

(Cluster-Robust) (Robust) (Robust) (Robust)

inc_np_decile3 × pensions −0.04 −0.03 −0.04 −0.05
(0.04) (0.09) (0.09) (0.04)

inc_np_decile4 × pensions −0.03 0.07 0.06 −0.02
(0.05) (0.07) (0.07) (0.05)

inc_np_decile5 × pensions −0.03 0.00 −0.01 −0.03
(0.07) (0.08) (0.08) (0.08)

inc_np_decile6 × pensions −0.08 *** 0.15 0.13 −0.07 ***
(0.02) (0.05) (0.04) (0.02)

inc_np_decile7 × pensions −0.12 *** 0.08 0.09 −0.11 **
(0.03) (0.06) (0.06) (0.03)

inc_np_decile8 × pensions −0.08 * −0.01 −0.00 −0.08 *
(0.04) (0.06) (0.06) (0.04)

inc_np_decile9 × pensions −0.10 * −0.01 −0.00 −0.10 *
(0.04) (0.08) (0.08) (0.04)

inc_np_decile10 × pensions −0.08 * −0.04 −0.04 −0.08 *
(0.04) (0.06) (0.06) (0.04)

female −80.91 - - −90.93
(242.93) - - (247.68)

married 9.46 −1292.70 −1537.06 10.87
(251.49) (924.58) (927.73) (253.42)

urban 138.64 1477.59 * 1889.57 ** 129.95
(284.01) (589.55) (598.91) (278.01)

age 41.38 844.90 −598.60 35.67
(164.99) (657.85) (726.24) (169.52)

agesq −0.99 −9.87 5.54 −0.95
(1.15) (5.26) (6.66) (1.18)

education 139.56 *** 525.17 493.39 140.55 ***
(33.66) (494.24) (485.73) (34.06)

hhscale −549.70 *** −921.05 *** −925.96 *** −549.51 ***
(51.84) (190.25) (188.87) (53.30)

children 134.38 −108.88 −91.72 135.63
(71.81) (310.59) (295.89) (74.19)

Hukou2 867.38 * 476.88 753.53 904.34 **
(344.42) (1151.20) (1182.17) (348.74)

Hukou3 −179.59 699.80 1405.23 −104.06
(1221.44) (1700.02) (1716.21) (1260.82)

Hukou4 −1334.67 *** 2755.47 *** 2880.24 *** −1033.96 **
(390.90) (550.31) (543.23) (365.38)

Year 2013 −1855.75 ***
(504.10)

_cons 6360.34 −2666.07 23,784.79 6610.27
(5920.73) (21,338.51) (19,235.06) (6074.95)

N 3699 3699 3699 3699
R2 0.15 0.08 0.09

R2_overall 0.06 0.04 0.15
R2_between 0.06 0.02 0.18
R2_within 0.08 0.09 0.01
sigma_u 7088.83 6273.57 1507.94
sigma_e 5680.23 5651.93 5680.23

rho 0.61 0.55 0.07

Standard errors in parentheses. * p < 0.05, ** p < 0.01, *** p < 0.001.

Although the estimated coefficients of pension benefits vary among different panel models,
a trend could be identified after taking the coefficients of interaction terms into account. The coefficient
of the interaction terms becomes negative as the income quantile increases, which implies that the
impact of pension benefits on household consumption becomes smaller as income increases. This
is especially obvious in the random-effect model. Results from model (4) in Table 4, indicate that,
compared with individuals in the first income quantile, one yuan increase in pension benefit for those
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in the third income quantile group was associated with 0.05 yuan less consumption, though it is not
statistically significant. Meanwhile, the marginal propensity to consume decreases slightly by 0.02,
and 0.03 for the fourth and the fifth income-quantile groups while it drops significantly by 0.07, 0.11,
0.08, 0.10, and 0.08 for the subsequent higher income groups, respectively, compared with the lowest
income group. That is to say, as pension benefit increases, retirees in lower income groups tend to
spend a higher proportion of the increase in pension benefit on consumption than retirees in higher
income groups.

Moreover, a one-yuan increase in assets brings 0.01 yuan growth in consumption, which is
consistent with the permanent income hypothesis. Similar to the result in model 2, Table 3, household
scale still has a negative impact on household consumption in models 1–4 in Table 4, which could
be attributed to the saving motivation for the future, and thus crowd out current consumption.
Years of schooling has a statistically significant positive impact on household consumption (models
1 and 4, Table 4). According to the random-effect model, a one-year increase in education will
lead to approximately 140 yuan increase in consumption, which might be explained as due to the
more educated consuming beyond the basic level; for example, entertainment, training, and fitness.
Additionally, Hukou status allows us to explain the variance of household consumption: people with
non-agricultural Hukou tend to spend 904 yuan more on living expenditures than agricultural Hukou
holders, as demonstrated in model 4, Table 4.

5. Conclusions, Implications, and Limitations

In order to better answer the question of “how does the public pension system influence individual
consumption in China”, this paper constructs panel data models based on the latest and nationally
representative CHARLS survey data conducted in 2011 and 2013. Public pensions in China are
measured by two dimensional perspectives: one is the participation in various public pension systems,
reflecting the coverage of public pension schemes; the other is the amount of pensions, reflecting the
benefit level for retirees. The estimation of the effect of enrolment in different public pensions on
household consumption shows that individuals participating in the urban employees’ public pension
system as well as the urban and rural residents’ public pension system tend to consume more than
their non-participating counterparts in respective income-quantile groups (see Table 3). Furthermore,
the estimation of the effect of pension benefits on household consumption indicates that lower income
groups have a larger marginal propensity to consume than higher income groups with every unit
increase of retirees’ pension benefits (see Table 4). Additionally, the results also suggest that the
absolute income hypothesis, permanent income hypothesis and life-cycle hypothesis are applicable to
explain the relationship between pension and consumption in China because the variables of income
and assets, family size, and number of children are statistically significant in some of the models.

What implications we could obtain from the analysis are as follows. As is well known, domestic
consumption, together with investment and net export, is one of the three main motives for economic
growth. Economic development, in return, would increase the scope and the depth of public pension
program, leading to a higher level of welfare and social equity. Such interactions among the public
pension, domestic consumption and economic development guarantee the sustainability of a social
program in the long run, eventually promoting the individual’s welfare. The implication for future
policy-making is that in order to achieve a virtuous cycle of a public pension system and economic
development, it is necessary for China to enhance its pension system to cover the most economically
vulnerable population (those in the lowest income group). This is because our analyses suggest that
lower income groups tend to spend a higher proportion of pension benefit on consumption than higher
income groups. Therefore, an increase in pension benefit is likely to have a larger effect on consumption
for poor people. Specifically speaking, public pension systems should first cover the lowest-income
group, not to leave out anyone in need. Additionally, guaranteeing government subsidies and raising
pension benefits step by step, especially for the most vulnerable group, will ensure their confidence in
the future and thus may boost consumption for socio-economically sustainable development.
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Several limitations of this research deserve mention. Firstly, this research is only to predict
the relationship rather than investigate the causal effect between public pensions and household
consumption. As a consequence, reversed causality generated by endogeneity might be a potential
threat to the validity of the conclusions in predicting results in such a survey data model [38], although
efforts have been made to minimize endogeneity by using panel data to eliminate unobservable
heterogeneities and by controlling income groups to avoid self-selection of public pension schemes.
Secondly, the dynamic relationship between public pensions and household consumption could not be
fully captured due to the unavailability of data. It might be helpful to construct dynamic panel data
models based on several waves of data to better fit the life-cycle theoretical framework in the future.
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