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Abstract  We investigate consumption inequality in China both theoretically by 
constructing a theoretical model that delineates the transmission channels by 
which income shocks affect consumption and empirically through an Unequally 
Spaced Dynamic Panel Data model estimation. We find that China is 
experiencing consumption inequality with the full partial insurance of 
consumption against both permanent and transitory income shocks, although the 
impact of both types of shock are larger than the case of the United States. The 
results are due to precautionary savings motives of the Chinese. We further 
document how income becomes more dispersed in China and show how the 
family background of a child affects his outcome to a large extent. Policy 
implications based on our findings are proposed. 
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1  Introduction 

The Chinese economy experienced rapid growth in the past three decades. In 
2010, China became the second largest economy in the world. According to 
statistical data from the World Bank, the nominal Gross Domestic Product (GDP) 
of China is $5.87 trillion, $4.04 billion more than that of Japan. However, the 
problem of rising inequality emerges, which has drawn considerable attention in 
relevant literature (Kanbur and Zhang, 1999; Yang, 1999; Modigliani and Cao, 
2004). The inequality of consumption could shed light on some important 
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economic issues in China for example income inequality, the high savings rates 
puzzle, and huge trade surplus. While the research on income inequality has been 
intensive and abundant (Kanbur and Zhang, 1999, 2005; Yang, 1999; Modigliani 
and Cao, 2004; Wu and Perloff, 2005; Ravallion and Chen, 2007; Zhang and 
Eriksson, 2010), little work has been done on consumption inequality despite its 
importance to understanding the aforementioned issues in China. In this paper we 
employ longitudinal data from the China Health and Nutrition Survey (CHNS) to 
provide an insight. Based on consumption theory literature, the commonly used 
parametric model, and the estimation method for Unequally Spaced Dynamic 
Panel Data developed in this paper, we document the consumption inequality in 
China as well as the precautionary savings motives of the Chinese people. We 
provide further evidence of income inequality and the importance of a child’s 
family background in determining their outcome in China. 

Our paper contributes to the relevant research field in a few significant ways. 
First, our paper documents the consumption inequality in China for the first time, 
which bridges the research gap on this topic. Second, we develop a theoretical 
model that demonstrates the transmission channels by which income shocks 
affect consumption in China and test it empirically; no previous literature 
explicitly analyses the consumption issues regarding the transmission channels 
we propose in China. Third, this paper introduces the estimation method for 
unequally spaced dynamic panel data which are often seen in the survey data 
(McKenzie, 2001), this method also proves the consistency of the data and 
provides further evidence by simulations; the method helps to estimate the 
unequally spaced dynamic panel data. This econometric tool helps to estimate the 
unequally spaced dynamic panel data, which is especially important in China 
since abundant literature employs the CHNS data; also a few other data sets are 
unequally spaced (McKenzie, 2001). Fourth, the data employed in our paper, the 
China Health and Nutrition Survey (CHNS) is until now the panel data of best 
quality from the household survey, which helps us tackle the data problem of 
studying economic issues in China (Cai et al., 2010). Fifth, our research could 
also shed light on the problems of income inequality and the high savings rates 
puzzle in China and help us to understand these two topics from a brand new 
perspective. Last but not the least, we find that China is witnessing consumption 
inequality as well as income inequality, precautionary savings motives are 
evident and initial conditions do count for a child’s outcome which is in contrast 
to the findings of Tomes (1981); our findings add further evidence to the state of 
existing inequality in China. 

The rest of the paper proceeds as follows: Section 2 reviews the related 
literature. Section 3 introduces the theoretical model based on previous studies in 
documenting the transmission channels by which income shocks affect 
consumption. Section 4 demonstrates the estimation method for income shock 
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variables by the Minimum Distance Estimator and demonstrates the whole model 
by our newly developed Unequally Spaced Dynamic Panel Data (USDPD) 
estimation method with proof, while the simulation results are displayed in 
Appendix. Section 5 describes the data and basic statistics. Section 6 presents the 
empirical results. Section 7 concludes the paper. 

2  Literature Review 
Earlier studies of consumption inequality focus on the impact of family 
inheritance, Tomes (1981) addresses the issue by studying the intergenerational 
inheritance effect on consumption inequality, he finds that family bequest has an 
equalizing effect since disadvantaged children inherit more than their 
counterparts. Then research focuses shift to documenting the relationships of 
income inequality and consumption inequality; Deaton and Paxson (1994) made 
a major contribution in that they measure the intra-cohort inequality of economic 
welfare not only by income, but also by consumption under the Permanent 
Income Hypothesis. Afterwards, the topic of consumption inequality and income 
inequality is heatedly studied by scholars, as is seen in a strand of literature that 
discusses the two topics in countries like the United States, Canada, Australia, 
Italy and Japan (see Johnson and Shipp, 1997; Othake and Saito, 1998; Pendakur, 
1998; Barret et al., 2000; Jappelli and Pistaferri, 2010), although scholars have 
slightly different explanations for this phenomenon. Pendakur (1998), Barret et al. 
(2000), Primiceri and van Rens (2009), Jappelli and Pistaferri (2010) argue for a 
smaller magnitude of change in consumer inequality from the perspective of 
wealth since households make consumption decisions based on their lifetime 
wealth rather than on pure income, and wealth changes less rapidly than income 
does over the course of a person’s lifetime. Primiceri and van Rens (2009) argue 
that consumers are genius in their consumption decisions when they are unlikely 
to be affected by income fluctuations, and they further find that income 
inequality is driven by permanent shocks and could then be translated into 
consumption inequality. Meanwhile, some scholars try to explain the 
consumption inequality by income inequality (Blundell and Preston, 1998; 
Attanasio et al., 2002) or demographic reasons like birth (Barret et al., 2000) and 
population aging (Othake and Saito, 1998). As household economic and financial 
data have become more complete, a new strand of literature appending the 
common intra-group inequality with intra-household inequality research, which 
is emphasized in Johnson and Shipp (1997) and inter-group inequality. Lise and 
Seitz (2011) criticize the previous literature arguing that it underestimates the 
level of cross sectional consumption inequality by 30% when ignoring 
intra-household inequality while overstating the rise in inequality since the 1970s 
by almost two-thirds since intra-household inequality has declined over time as 
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the share of income provided by wives has increased. 
To the best of our limited knowledge, few research studies have studied 

consumption inequality in China, instead topics like income inequality and the 
savings rates puzzle attract the attention of scholars both home and abroad 
(Kanbur and Zhang, 1999, 2005; Yang, 1999; Modigliani and Cao, 2004; Wu and 
Perloff, 2005; Ravallion and Chen, 2007; Horioka and Wan, 2007; Zhang and 
Eriksson, 2010). The only existing literature addressing the problem is Cai et al. 
(2010). Cai et al. (2010) comprehensively supplements the previous empirical 
research in China on the topic of income inequality and consumption inequality 
through a data set compiled from the Urban Household Income and Expenditure 
Survey (UHIES) by the National Bureau of Statistics (NBS, various years) of 
China, but unfortunately their data are still not ideal due to the years covered 
(1992, 1995, 1998, 2001 and 2003, with 2003 as the final year) and the limited 
survey coverage (only in urban areas, thus restricting their topic to urban areas). 
Since income and consumption inequality is still rising as illustrated by Yang 
(1999), Wu and Perloff (2005) and Cai et al. (2010), and the major inequality is 
that of the urban-rural divide (Yang, 1999; Wu and Perloff, 2005; Zhang and 
Eriksson, 2010; all of them argue that the biased policies towards urban areas are 
the main cause of income inequality); and it is necessary to study the overall 
consumption inequality in China in both urban and rural areas. This paper fills 
the research gap by exploiting CHNS data, which covers both urban and rural 
areas and contains more comprehensive and detailed information than ever 
before.  

3  The Theoretical Model 
Following the literature on income processes (Krueger and Perri, 2005; Blundell 
et al., 2008), we adopt a permanent-transitory model and allow for the variation 
of permanent and transitory factors over time, i.e. a model that characterizes 
stochastic labor income processes in the equations below. 

 , , ,log( ) ( ) , [0, ]i a i a i ay F X z a τ= + ∈ ,
 

(1)
 

 
2

,0 ~ (0, )i zz N σ ,
 

(2)
 

 , , , ,    i a i a i az p a= + ∀ ≥1,ε  (3) 

 , , , ,    i a i a i ap p aρ η= + ∀ ≥1. (4) 

In the Eq. (1), yi,a is the observed income of household i at the age of a. 
Henceforth, we denote the initial age a=0 which resembles the “age” when a 
large proportion of the population has begun working a full-time job in our data. 
Then, τ denotes the number of years at work for a typical family member. 

Xi,a is a set of demographic variables that lead to the deterministic component 
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of labor income (we select the demographic variables set that resembles the one 
in Blundell et al. (2008)), which we express as a function of the variables set 
without imposing any known forms F(Xi,a).1 zi,a is the component of income 
unexplained by the explanatory variables. We assume further that the initial 
distribution of z is given in Eq. (2), where the σ2

z is the initial intra-group 
inequality by Krueger and Perri (2005). The income shocks can be divided into 
permanent and transitory parts described in equations (3) and (4): the permanent 
shock ηi,t and the purely transitory shock εi,t. We do not follow empirical research 
that imposes ρ to be 1 (see MaCurdy, 1982; Abowd and Card, 1989; Carroll and 
Samwick, 2009; Meghir and Pistaferri, 2004), rather, we strive to find out the 
value of ρ. 

We assume both η and ε to be normally distributed with zero means, while the 
former is serially uncorrelated and the latter follows a MA(q) process which is 
the same as assumed by Blundell et al. (2008). That is,  
 2~ . . . (0,  ),i i d ηη σN  (5) 

 2
,

0
~ (0,  )    and    ,

q

i,a i a j
j

N vσ −
=

= ∑εε ε   (6) 

where ν is white noise. 
The parameters that summarize the stochastic component of labor income 

are{ ,  ,  }η ερ σ σ  

We take the first difference and get 
 , , , 1 , ,log( ) ( ) ( 1)i a i a i a i a i ay F x pρ η−Δ = Δ + − + + Δε .  (7) 

The AR(1) part ((ρ–1)pi,a-1+ηi,a) that is not first differenced could be 
subsequently translated into MA(∞). 

We then modify the Blundell et al. (2008) model that characterizes the 
transmission channels by which income shocks affect consumption and get the 
equation 
 , , 1 1 , 2 , , .i a i a i a i a i ac cγ λη λ ξ−Δ = + + +ε   (8) 

Eq. (8) displays the transmission channels by which the permanent income 
shock η and transitory income shock ε affect consumption. The disturbance ξi,a 
captures the consumption innovation. The derivation of the model could be found 
in Blundell et al. (2008) and Attanasio et al. (2002). 

We rearrange the terms in Eq. (8) and redefine γ and arrive at the model to be 
estimated: 

                                                        
1 Actually in this paper we employ the linear model; however we test quite a few forms like 
including quadratic terms or exponential form. The results stay virtually unchanged. 
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 , , 1 1 , 2 , , .i a i a i a i a i ac cγ λη λ ξ−= + + +ε  (9) 

The parameters of interest are {γ, λ1, λ2}. γ captures the consumption evolution, 
if γ is larger than 1 statistically then we know that consumption inequality is 
growing over time, while if it is smaller than 1, we say that consumption 
inequality is reducing. No conclusion about whether consumption “converges” or 
“diverges” will be reached as it is rarely seen in growth convergence literature 
(see Barro and Sala-I-Martin, 1992). 

And according to Blundell et al. (2008), if λ1 and λ2 are both 0 (statistically), 
we witness full partial insurance of consumption against income shocks while if 
λ1 and λ2 are both 1 (statistically) we witness no insurance; the degree of 
insurance is higher when λ1 and λ2 approach 0 (still in statistical meanings). 
Since the CHNS data we employed are unequally spaced panel data, we provide 
a derivation of the estimation method and proof in sections 4.2.1 and 4.2.2; our 
simulation results are displayed in Appendix. Our approach is an important 
supplement for the work carried out by Kazarosian (1997). 

4  Estimation 
4.1  Moments for Income Shock Variables 

We employ the Minimum Distance Estimator to estimate {ρ, σz, ση, σε}, similar to 
that in Guvenen (2009).2  Specifically, we use a set of moments, i.e., the 
variances and covariances directly measurable from the data, to capture data 
features. Based on equations (2)–(6), these model moments are functions of the 
parameters set {ρ, σz, ση, σε}. We finally search for parameter values that 
minimize the distance between model moments and data moments. 

From equations (2) –(6), we could easily derive the following expressions: 

 
2

2 2 2 2
2

1( ) ,
1

a
a
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ρ

−
= + +

− ε   (10) 

a∀ ∈ [1, τ] and 

 
2( )

2 2 2
2

1( , )
1

a j
a j j

a a j zcov z z η
ρρ σ ρ σ
ρ

−
−

−
−

= +
−

  (11) 

for a ∈ [1, τ] and j ∈ [1, a]. 
Given a panel data of households, the number of variances and covariances 

available depends on the number of periods in the data. Let the number of 
                                                        
2 Some researchers, e.g., Carroll and Samwick (2009), assume ρ = 1 and estimate the 
variances of shocks accordingly. Our estimates would not be affected either if we expand the 
expression with respect to ρ in equations (10) –(11). 
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periods in the panel data be T, then for each age group, the number of moments is 
( 1)

2
T T + . For instance, if we use CHNS data from 1989–2009, we have 8 waves 

of surveys in total. Therefore, for each age group, 36 variances and covariances 
are available. Among them are 8 variances and 28 covariances respectively. 

The model moments are the averages of the variances and covariances over 
different age groups in the same year. For example, the variances of various age 
groups in survey year t are averaged, resulting in the average variance, denoted 
as vart. Similarly the covariances of various age groups between year t and t+j 
are averaged, forming covt,t+j. 

To obtain the corresponding moments in the data, we first filter out the 
deterministic component of income by regressing log income (log(yi,t)) on Xi,t 
which includes dummies for age, education attainment, family size, number of 
children, occupation, sector of employment of the family head. Dummies for 
urban households, region of residence, minority ethnicity and the year of survey 
are also controlled for. Next, we calculate the initial dispersion of unexplained 
income which in theory is σ2

z= var(zi,t|t = 0). In practice, we find households 
whose heads are 25 or younger, and calculate the variance of the residuals in the 
above regression to proxy σ2

z. Finally, based on the panel of regression residuals, 
we calculate the averages of variances and covariances in exactly the same 
manner as we do with the model moments. 

4.2  The USDPD Model 

We employ an Unequally Spaced Dynamic Panel Data model for estimation. The 
model differs from time series of independent cross-sections (abbreviated to 
TISICS in what follows, and also known as “Pseudo Panel”, we use the two 
terms interchangeably) in that USDPD are genuine panel data but contain 
intervals with different lengths, in this case the dynamic panel data model 
estimation seems infeasible since the core estimator of the dynamic panel is the 
coefficient on the lagged term; the model requires that intervals be equal in order 
to obtain the same estimates on the coefficients. However, in the real world many 
of the survey data are not genuine panel data (see Table 1 (McKenzie, 2001) for 
details, many countries conduct surveys with unequally spaced intervals and 
different cohorts), the exact cohort changes but the subsequent surveyed cohorts 
share the same characteristics as the former ones. Deaton (1985) suggests that 
these pseudo-panels can be used to track cohorts, where a cohort is defined as “a 
group with fixed membership, individuals of which can be identified as they 
show up in the surveys.” Moffitt (1993) and Collado (1997) extend the work of 
Deaton to show that dynamic models may also be consistently estimated using 
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pseudo-panel data, while the following literature flourishes by proposing a GMM 
estimator (Girma, 2000) which stems from the genuine dynamic panel estimator, 
considering heterogeneity (McKenzie, 2004), providing an attractive and 
computationally IV estimator (see Verbeek and Vella, 2005), and investigating 
the asymptotical normality property (Inoue, 2008).  

Nevertheless, genuine unequally spaced dynamic panel data is ignored (except 
Baltagi and Wu (1999) address the issue of AR(1) disturbances static panel data 
with unequal space and McKenzie (2001) mentions a few words about the 
USDPD). In this section, we introduce the method to estimate USDPD motivated 
by McKenzie (2001).  

We only introduce the simple USDPD model by requiring that 
 , , 1 , 1 , ,where u .i t i t i t i t i i ty y u vβ μ− −= + = +  (12) 

Assumption 1. 

 2
,0 0 0~ . . ( ( ),  ) ,  and ( ) 0,i yy i i d y i t yσ ∀ ≠E E  

 2 2
,0 ,~ . . (0, ),  ~ . . .(0, ).i i t vu i i d v i i dμσ σ  

We assume that there are T years containing τ periods with S distinct intervals, i.e. 
tj,j = 1, 2, ··· , τ with tj>0∀ j. We define 1 = t1< t2< ··· < tτ= T. Specifically, we 
have s = tj−tj−1 where s = s1, s2, ···, sS. Then we have 
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Differencing with respect to t*, we get 
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If the periods are equally spaced, the last term in the right hand side of Eq. (14) 
cancels. 

We take the sample mean, and get 
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0
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j j
j j

j j j
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t t h
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y y uβ β
−

−

−

− −
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where ,
1

1 .
j j

n

t i t
i

y y
n =

= ∑  The model could be estimated with the method developed 

by Moffitt (1993) and Collado (1997); however we proceed to derive a more 
efficient consistent estimator. 
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Intuitively, we let 1 2,   = , , ,s
s Ss s s sα = β ∀ "  and stack the data by period to get 

2 3
( , ,L, ) ,t t ty y y

τ
′=y where y is a ( 1) Sτ − × vector. Let �X be the ( 1) Sτ − ×  

matrix with non-zero elements in Column m ∀ m =1, 2, 3, ···, S, and 
the �X contains

jt iy − that are spaced at sm time periods before the corresponding 

element in y. We denote 
2 3

( ) ( , ,L, )
ss s sβ α α α ′=α  as an S×1 parameter vector 

smoothing the scalar parameter β. Then we get 

 
i ( ) .β η= +y Xα  (16) 

∀ S≥2, the α( β ) is non-linear in β. We apply the least squares to Eq. (16) and 

obtain consistent estimates of αs, noting as ˆsα , while
1

ˆ ˆ .s
s sβ α= . 

When Assumption 1 holds, we have 
Theorem 1.  When n→∞ and T is fixed: 

(1) i
0ˆ ˆ( ),  ( ) (0, ),  ,p d pnα β αβ0→ → →X XNα α − Ω where non-zero elements 

1
0( )it yβ − E correspond to 1jty − and 1( ) .V−′ ′= X X X XΩ  

(2) Each of the initial estimates of β are
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ˆ ˆ s
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ˆ( ) d
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0
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j jt tvar n n iη η
−

= ∀ ≥  

Since V is diagonal, any least square estimator β̂ is consistent with the estimator 
of ,β we could replace the population variance V and true value of β  

withV̂ and β̂ . 
Proof . 

(1) We prove 0pη → and iX converges toX . As n →∞ and T is fixed, we have 
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Applying the Ergodic theorem under Assumption 1, we have 
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Therefore, ˆsα is a consistent estimator of s
sα β=  and 0ˆ ( ).p α β→α  

To show asymptotic normality, we have 

 i i i1
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By definition, the elements in matrix V are: 

 2( ) , ( , ) 0 | | 1.
j j j it j t tvar n cov n n iη σ η η

−
= = ∀ ≥  (24) 

Hence, (0, ),pn Vη → N  and by i ,p→X X we have 0ˆ( ( )) dn α β− →α  

(0, ),N Ω  where 1 1( ) ( ) .V− −′ ′ ′= X X X X X XΩ  (c) has already been proved by 
the asymptotical normality property. 

(2) We could obtain (b) directly from Slutsky’s Theorem knowing that  
1

ˆ ˆ s
s sβ α= is consistent. By further applying the delta method, we acquire the 

asymptotic normality property. 
Our Assumption 1 ensures that the sample cross-sectional variances converge to 
their population quantities; the consistency of ˆ

sβ as well as V̂ are proved.3□ 

                                                        
3 McKenzie (2001) argues that the weak dependence of error terms could also yield a 
consistent estimate. Moreover, he comments on S and warns that since Ω is S×S matrix 

with ( 1)
2

S S× + parameters to be estimated, the matrix is in the danger of being singular. 

Therefore, we should be cautious about the unrestricted estimation of this covariance matrix, 
and consider suitable cross-restrictions on the elements of V̂ . 
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4.3  The General Model 

The general model is achieved by adding the control variables (in this paper the 
“control variables” refer to income shock variables): 

 , , 1 , , , ,where .i t i t i t i t i t i i ty y x u u vα β δ μ−
′= + + + = +  (25) 

δ is k×1 vector of coefficients for controls. For simplicity we assume that x’i,t is 
strictly exogenous. We again take the sample mean and derive 
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=

′= + + +∑  (26) 

Similar to the simple model, we again assume there are T years including τ 
observation periods, S distinct intervals and tj, j = 1, 2, ··· , τ with tj > 0∀ j. We 
again define 1 = t1< t2< ··· < tτ = T and denote s = tj− tj−1, and s = s1, s2,··· , sS. 

In the same way we stack the data over the period and obtain 

2 3
( , ,L, ) ,t t ty y y

τ
′=y  where y is a (τ−1)×1 vector. Let X be the (τ−1)×(2S+1) 

matrix with non-zero elements in Column m∀m = 1, 2, 3, ···, (2S+1). The matrix 
contains 

jt iy −  that are spaced at sm time periods before the corresponding 

element in y as before as well as the constant 1 and controls 
jt ix −  that are 

spaced sm+1 periods and prior to
jt iy − . If we denote 1 2( , , ) ( , ,L, ,sss sβ α δ β β β=θ  

1 2, ( , ), ( , ),L, ( , ))Sss sα π β δ π β δ π β δ ′  as a (2S+1)×1 parameter vector smoothing 
the scalar parameter β, α and δ we get: 

 i ( , , ) .β α δ= +y X εθ  (27) 

If S ≥ 2, the θ(β, α, δ) should again be non-linear in β, α, and δ. Still we could 
apply the least square estimation to the equation in order to obtain consistent 

estimates of αs and
1

ˆ ˆ s
s sβ α= is still consistent. 

When Assumption 1 holds, we have 
Theorem 2.  When n →∞  and T are fixed we get: 

(1) 1
0 0 0 0 0 0

ˆ ˆ( ,  ,  ),  ( ( ,  ,  )) (0, ),  ,  jtp d pnθ β α δ θ β α δ β −θ→ → →�X XNθ − Ω  

0(y )E which corresponds to
jt iy − and 1( ) .V−′ ′= X X X XΩ  

(2) For each of the initial estimates of β, we denote γs as βs for simplicity. 
1

ˆ ˆ s
s sβ γ= is consistent with 0

ˆ( ) ,d
sn β β− → 1

0
1 (0, ),
s

s
sβ − N Ω where sΩ is a 

submatrix of Ω . And 0ˆ( ) ( ).s
s svar n γ β= −Ω  
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(3) The variance matrixV̂ has elements: 

1) m ( )
1 1

2 2 2 2

0
( )) ,

j j

j

t t
h

t v j
h

var n μβ σ σ σ
−− −

=

= + ≡∑ε
 

2) m ( )1
, 0, | | 1.

j jt tvar n n i
−

= ∀ ≥ε ε  

Since V is diagonal, any least square estimator of β̂ is a consistent estimator of 
β, we could replace the population variance V and the true value of β withV̂  
and β̂ . 

The proof is almost identical to Proof 1 and is thus omitted (Each item is 
simply a replication of Proof 1 by considering the controls). The model 
simulation is presented in Appendix for further verification of our method. We 
apply Eq. (27) to estimate Eq. (9). 

5  The Data 
5.1  The CHNS 

Ravallion and Chen (1999) argue that previous research rarely probes into the 
raw micro data which underlies the distributional comparisons being made, since 
the researchers lack either the access to the data or the resources of doing so, 
while the CHNS data collected at the micro level could help us solve the 
problem.4 

The China Health and Nutrition Survey (CHNS) data has been widely 
employed in some studies (see Dong, 2009; Zhang and Eriksson, 2010), which is 
an ongoing international collaborative project between the Carolina Population 
Center at the University of North Carolina at Chapel Hill and the Chinese Center 

                                                        
4 People might worry that CHNS data might also incur some problems in that household 
expenses in the CHNS include much more limited information and part categories of 
consumption than those in the China Statistic Yearbook; however the household level data 
enables us to capture more information at the micro level despite its limited information 
capacity (Zhang and Eriksson, 2010). Moreover, an unavoidable problem is the proportion of 
household consumption to income since the micro level accounts for only 20% compared to 
70% in the macro level. We argue that both are correct and the reason lies in the aggregation 
effect since there might be consumption externalities, consumptioni=α+β1incomei+ 
β2consumption-i+εi, where consumption-i stands for the others’ consumption. Thus the 
“aggregate β” equals to β1/(1–β2) while β1 denotes the individual level consumption propensity, 
thus making the consumption of the aggregate level higher. The argument is in alignment with 
the labor supply elasticity debate which is diverged at the micro and macro levels: magnitude 
at the micro level is much lower. As we argued, the micro detail should be more suitable 
(Ravallion and Chen, 1999). The author is grateful for the anonymous referee’s comment on 
this. 
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for Disease Control and Prevention.5 The CHNS conducts surveys in eight 
provinces and the Guangxi Zhuang Autonomous Region6 that vary substantially 
in terms of geography, economic development, public resources, and health 
indicators over a 3-day period using a multistage, random cluster process to draw 
a sample of about 4400 households with a total of 26,000 individuals for each 
wave. The first wave of survey was conducted in 1989, which was followed by 
waves in 1991, 1993, 1997, 2000, 2004, 2006, 2009 and 2011 during which the 
surveyed households were revisited. We set aside the 2011 data since they are 
still being proofread. 

Within each province, counties are stratified by income levels (low, middle, 
and high) and a weighted sampling scheme is used to randomly select four 
counties (one low, two middle, and one high-income counties) from each 
province. In addition, the provincial capital and a lower income city are chosen. 
Villages and townships within the counties and urban and suburban 
neighborhoods within the cities are randomly selected. These surveys collect data 
on consumer goods as well as detailed information on indicators of health 
outcomes, such as height, weight, blood pressure, activities of daily living, 
self-reported health status, morbidity, physical function limitations, and disease 
history. 

One of the advantages of the CHNS data is that it has multiple individual 
demographic, marital status, job and geographic indicators which allow us to 
control as many deterministic factors which impact income as possible. 
Meanwhile, the CHNS data provides extremely detailed information about 
income so that we are able to make sure the correctness of the income data: the 
CHNS offers original questionnaires and there are about nine potential sources of 
income including business, farming, fishing, gardening, livestock, non-retirement 
wages, retirement income, subsidies, and other income. Moreover, the CHNS 
project has created Longitudinal Master files to facilitate longitudinal analyses 
and track the data collected. Furthermore, household survey data like CHNS act 
as natural experiments in identifying the consumption inequality due to the 
presence of intertemporal consumption smoothing. This point is argued by 
Othake and Saito (1998) and Pendakur (1998). 

5.2  Data and Basic Statistics 

We select households that have valid information on consumption, income, 

                                                        
5 The detail could be obtained on http://www.cpc.unc.edu/projects/china/. 
6 Till 1997, CHNS questionnaires were distributed in the provinces of Heilongjiang, Jiangsu, 
Shandong, Guizhou, Guangxi, Hubei, Henan, and Hunan (16 cities with 128 neighborhoods, 
and 32 counties with 256 villages in total); thereafter, nine provinces were included with 
Liaoning superadded (18 cities with 216 neighborhoods, and 36 counties with 432 villages in 
total). 
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rural-urban status, region, 7  as well as the following information for the 
household’s head: age, gender, education attainment, occupation status, sector of 
employment, minority ethnicity. We extract 3 balanced panels from the data. The 
first called the 1989–2009 panel, which includes households who satisfy the 
above selection criteria for all of the 8 waves of survey; 452 households are 
included. The second one is called the 1989–1997 panel that includes households 
who satisfy the selection criteria in the first 4 waves of surveys; there are 1692 
households in total. The third panel is defined likewise and is named the 
2000–2009 panel; and this panel contains 749 households. We estimate and 
report the income processes for each of the three panels; income is adjusted to 
the 2006 price level. 

 

Table 1  Basic Statistics 

Panel A No. of 
Households 

Age of 
Household 
Head 

Education 
in Years

Family 
Size

No. of 
Children

Job 
Status

Urban Minority 

1989–2009 452 36.7 6.1 4.2 1.3 0.83 0.08 0.05 

  (8.1) (5.7) (1.4) (0.3) (0.12) (0.28) (0.02) 

1989–1997 1,692 39.3 5.2 4.4 1.5 0.79 0.12 0.04 

  (10.0) (6.3) (1.7) (0.4) (0.15) (0.30) (0.01) 

2000–2009 749 44.9 7.2 4.1 1.2 0.86 0.10 0.05 

  (8.8) (5.2) (1.3) (0.3) (0.09) (0.25) (0.02) 

Panel B 1989 1991 1993 1997 2000 2004 2006 2009 

Consumption 923 1,005 1,350 2,137 2,310 2,471 3,030 4,742 

 (16) (17) (26) (38) (40) (45) (59) (100) 

Total income 4,012 3,877 5,688 11,862 13,609 17,403 23,215 37,213 

 (143) (70) (124) (236) (463) (595) (1,289) (1,517) 

Note: (1) The table reports the basic statistics of the CHNS sample used in this paper. (2) Standard 
deviations are in parenthesis. (3) Incomes are in 2006 values of RMB. (4) *Mean and standard 
deviation of “Age of Household Head” refer to the age of the household head in the first year 
of the panel. 

 

Table 1 reports the basic statistics of our sample. Panel A suggests that the 
three panels of data we exploit resemble each other in magnitude of age of 
household head, education attainment, family size, number of children, whether 
the house head is employed, urban household ratio as well as proportion of 
minority ethnicities. According to the information on household age, family size, 
                                                        
7 We eliminate the household consumption data to be purely 0 for those households that 
witness too rapid an annual income growth (>20%) or too slow (<0.05%) an annual income 
growth. 
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number of children and the minority ratio, we could see in China that the 
population structure is stable, families tend to include a grandparent and the 
one-child policy is implemented well. Education attainments in the three panels 
illustrate the rising education accessibility mainly to rural areas since in our data 
the urban household ratio is low (around 10%). Moreover, the employment status 
might imply the problem of hidden unemployment. 

Panel B clearly demonstrates that consumption and income both grow steadily 
except for a little drop in income in 1991, which might reflect the detrimental 
effect of hyperinflation in the late 1980s to the early 1990s. Moreover, a careful 
look at the details would reveal that given the similar or commensurate 
magnitude, the standard deviation of consumption is less than that of income, as 
is seen by comparing 2009 consumption with 1989 income; the figures 
preliminarily indicate that consumption inequality might be less severe than that 
of income. 

6  Results 
6.1  Basic Results 

Table 2 presents the estimations of the parameters in model (9). We could see 
that the coefficient of interest γ exceeds 1, implying that consumption inequality 
increases. The results hold for all the three periods; the whole period from 1989 
to 2009 as well as the subperiods of 1989–1997 and 2000–2009.  
 

Table 2  Basic Results 

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

Period 1989–2009 1989–2009 1989–1997 1989–1997 2000–2009 2000–2009 

γ (lag term of  1.203*** 1.186*** 1.224*** 1.224*** 1.113*** 1.114*** 
consumption) (0.0181) (0.0207) (0.0230) (0.0230) (0.0385) (0.0386) 
η (permanent   0.55  0.23  0.54 
shock)  (0.47)  (0.97)  (1.7) 
ε (transitory   0.11  0.19  0.26 
shock)  (0.17)  (0.13)  (0.55) 
Constant 1,965*** 2,491*** 2,419*** 2,418*** 5,523*** 5,521*** 
 (107.2) (109.3) (74.57) (74.60) (45.21) (45.21) 
Observations 3,616 3,616 6,768 6,768 2,996 2,996 
No. of households 452 452 1,692 1,692 749 749 
R-squared 0.014 0.014 0.027 0.027 0.003 0.003 

  (To be continued) 
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(Continued) 

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

Period 1989–2009 1989–2009 1989–1997 1989–1997 2000–2009 2000–2009 

var(z) 0.460 0.460 0.460 0.460 1.268 1.268 
 (0.054) (0.054) (0.053) (0.053) (0.640) (0.640) 
var(η) 0.051 0.051 0.047 0.047 0.043 0.043 
 (0.011) (0.011) (0.012) (0.012) (0.039) (0.039) 
var(ε) 0.367 0.367 0.355 0.355 0.424 0.424 
 (0.030) (0.030) (0.025) (0.025) (0.084) (0.084) 

Note: (1) The table reports the parameters estimated from equation , , 1 1 , 2 , , .i a i a i a i a i ac cγ γ η λ ξ−= + + +ε
 

(2) The t statistic of ci,a-1 is calculated by
, 1

ˆ 1
ˆi act
γ

γ
σ−

−
= . (3) Standard errors are in parenthesis, 

*** p<0.01, ** p<0.05, * p<0.1. 

 The rising of consumption inequality might result from income inequality (as 
is seen in var(z) intra-group inequality has almost tripled; for other empirical 
evidence of the consumption inequality that is driven by income inequality, see 
also Blundell and Preston, 1998; Attanasio et al. 2002; Cai et al., 2010), as 
suggested by a strand of literature which argues and proves that China is 
experiencing an ever more serious situation of income inequality demonstrated 
by various data sets (Kanbur and Zhang, 1999, 2005; Yang, 1999; Modigliani and 
Cao, 2004; Wu and Perloff, 2005; Ravallion and Chen, 2007; Horioka and Wan, 
2007; Zhang and Eriksson, 2010). As our results and the relevant literature 
suggest, if the situation of enlarging consumption inequality is to be improved, a 
solution to the problem (even if not a radical one) might be to deal with the 
income inequality first; the fairness of the economy should be given sufficient 
attention. 

Besides, the estimated coefficients on income shocks, both permanent and 
transitory shocks deserve our attention. According to Blundell et al. (2008), the 
estimates on η and ε measure the partial insurance against permanent income 
shocks and transitory income shocks respectively. It is obvious that there is 
statistical evidence for Chinese households’ insurance against income uncertainty, 
i.e., permanent income shocks and transitory income shocks, since the 
parameters estimated on these two types of income shock do not significantly 
deviate from 0 in all of the three panels and the estimates on γ stay almost 
unchanged with or without the inclusion of permanent shocks (η) and transitory 
shocks (ε), which suggests that income shocks do not affect consumption much 
(Blundell et al., 2008); a household’s partial insurance against both permanent 
and transitory income shocks is full. The phenomenon reflects the precautionary 
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savings motives of Chinese households, which enjoy a historical reputation of 
high savings rates; Chinese households tend to save a large proportion of their 
income in expectation of dealing with possible and unpredictable income shocks. 
Therefore, the consumption stimulus plan which is aimed at converting the 
economic development mode from an investment-driven stage to a 
consumption-pulled stage carried out by the Chinese government might be 
confined in its effect as the precautionary savings motives in China prevail; this 
has long challenged the government. One advised solution might be down to the 
origin of precautionary savings motives; the incomplete medical insurance 
system in China, households have to insure themselves without placing their 
hope in the medical insurance system (see Dong (2009) for the evolution of the 
medical insurance system in China). 

In addition, we find evidence of the intensifying inequality of income; it is 
clear that the initial intra-group income inequality has increased tremendously 
and the inequality has more than doubled, almost tripled (from 0.46 to 1.268). 
The variance of transitory shocks has also exhibited a large increase, although the 
variance of permanent shocks has decreased. Conspicuously, the initial condition 
has become more crucial for the Chinese, which differs from the findings of 
Tomes (1981). The findings bring us to the heated debate of how a child’s 
outcome is so dependent on who his father is. The issue closely ties to the topic 
of social mobility by Piketty (1995), while Zhang and Eriksson (2010) translate 
the phenomenon as inequality of opportunities. 

6.2  Robustness 

People might be concerned that our model is misspecified and our results are 
subject to omitted variable bias: previous work does not clarify control variables 
in the regression, like Blundell et al. (2008) and Cai et al. (2010). We further 
control the demographic variables in the previous regressions by aiming to obtain 
the residuals of the income. Panel A of Table 3 reports the estimates by including 
the other controls potentially affecting consumption, i.e. age of household head, 
education attainment, family size, number of children, occupation status, and 
indicators of urban or rural residence and minority ethnicity. We see that the 
results still indicate that consumption inequality is growing while income shocks 
do not affect consumption much; the coefficient of lag term of consumption is 
still significantly larger than 1 while that of income shocks is still insignificant.  

Since the biased policies towards urban areas might be the main cause of the 
(income) inequality (see Yang, 1999; Wu and Perloff, 2005; Zhang and Eriksson, 
2010), it is necessary to divide the sample into urban and rural. Panel B of Table 3 
illustrates these results. We see that in our sample there is an even spread of 
families across urban and rural area and so the sample is not disproportionate 
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which will not harm the representativeness of our data. The most striking 
phenomenon is that both urban and rural areas are experiencing an increase of 
consumption inequality, while its magnitude in urban areas is larger. Moreover, 
in terms of significance and magnitude, we find that consumption inequality in 
rural areas is much less severe; the parameters are significant at the 5% 
significance level while the estimates don’t exceed 1.1 compared to those of 
urban areas. Meanwhile, income shocks are still insignificant. The results from 
the subsample further verify our argument, and show that our results are not 
driven by an urban household bias. 

 

Table 3  Robustness 

Panel A Regressions that include potential variables that affect the consumption 
Period 1989–2009 1989–2009 1989–1997 1989–1997 2000–2009 2000–2009 
γ (lag term of  1.182*** 1.179*** 1.193*** 1.200*** 1.110*** 1.111*** 
consumption) (0.0172) (0.0200) (0.0238) (0.0236) (0.0312) (0.0377) 
η (permanent   0.53  0.24  0.59 
shock)  (0.63)  (0.88)  (1.28) 
ε (transitory   0.14  0.17  0.25 
shock)  (0.18)  (0.14)  (0.58) 
Constant 926*** 1,226*** 1,588*** 1,549*** 3,763*** 3,763*** 
 (116.3) (120.8) (76.24) (76.25) (53.31) (53.31) 
Observations 3,616 3,616 6,768 6,768 2,996 2,996 
No. of households 452 452 1,692 1,692 749 749 
R-squared 0.013 0.012 0.025 0.025 0.002 0.002 
Panel B Subsample regressions 
Area Urban Rural Urban Rural Urban Rural 
Period 1989–2009 1989–2009 1989–1997 1989–1997 2000–2009 2000–2009 
γ (lag term of  1.300*** 1.061** 1.469*** 1.088*** 1.277*** 1.059** 
consumption) (0.0171) (0.0251) (0.0299) (0.044) (0.0359) (0.0286) 
η (permanent  0.68 0.35 0.72 0.39 0.69 0.40 
shock) (0.55) (0.34) (0.71) (0.63) (0.99) (0.72) 
ε (transitory  0.14 0.05 0.27 0.09 0.17 0.15 
shock) (0.22) (0.56) (0.30) (0.54) (0.33) (0.45) 
Constant 2,001*** 1,962*** 2,580*** 2,350*** 5,613*** 5,007*** 
 (89.11) (90.42) (36.18) (62.97) (35.62) (37.19) 
Observations 2,008 1,608 3,880 2,888 1,708 1,288 
No. of households 251 201 970 722 427 322 
R-squared 0.010 0.015 0.025 0.029 0.002 0.003 

Note: (1) Panel A reports the parameters estimated from equation. , , 1 1 , 2 ,i a i a i a i ac cγ γ η λ−= + + +ε  

, ,( ) .i a i aF X ξ+  (2) Panel B reports the parameters estimated from equation , , 1i a i ac cγ −= +  

1 , 2 , , .i i a i aλη λ ξ+ +ε  (3) The t statistic of ci,a-1 is calculated by
, 1

ˆ 1
ˆi act
γ

γ
σ−

−
= . (4) Standard errors 

are in parenthesis, *** p<0.01, ** p<0.05, * p<0.1. 
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6.3  Additional Implications from Income Processes 

Table 4 illustrates the income processes of both the Chinese and the United States 
cases. The comparison of var(z) in the two countries shows that the initial 
intra-group income inequality is also much higher in China than in the United 
States. This gives further strength to our guess of growing income inequality, and 
also to the concern that income inequality is the origin of consumption 
inequality. 

We also document the differences with respect to the income processes in 
China and the United States on both the transitory shocks and permanent shocks. 
It is obvious that both types of income shock in China are much larger; the 
variance of transitory shocks in China is about 4 times that of the United States 
while the variance of permanent shocks is about 3 times larger. By any standard, 
the household income in China is extremely uncertain compared with that of the 
United States, which further reflects how precautionary savings motives emerge. 

The persistence parameter ρ reveals that permanent income shocks in China 
are much less persistent, which partially illustrates the fact that China is a 
transition economy. 
 

Table 4  Implications Further Results of Income Processes 

 var(z) var(z) var(ε) var(ε) var(η) var(η) ρ ρ 
Income 0.460 0.305 0.367 0.083 0.051 0.019 0.886 0.961 
 (0.054) (0.051) (0.030) (0.005) (0.011) (0.002) (0.014) (0.004) 
 China US China US China US China US 

Note: (1) The table reports the parameters of stochastic income processes. (2) Standard errors are in 
parenthesis. (3) The data of the United States are from PSID and the results are computed by 
Prof. Guozhong Zhu from Guanghua School of Management, Peking University. The author 
is indebted to his provision of the results. 

7  Conclusion and Policy Implications 

In this paper, we develop a theoretical model in analyzing consumption 
inequality in China based on Blundell et al. (2008) and delineate the transmission 
channels by which income shocks affect consumption. We provide an estimation 
method for income shock variables using the Minimum Distance Estimator and 
the whole model by an Unequally Spaced Dynamic Panel Data model approach, 
which is described in detail in the corresponding section of this paper. We 
implement our estimation method into the theoretical model and find that China 
is experiencing consumption inequality, and argue that the partial insurance is 
full against both permanent and transitory income shocks, although both of the 
shocks are found to be larger than that of the United States. We think that the 
inequality of consumption might result in rising income inequality, and full 
insurance against income shocks might reflect the precautionary savings motives 
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in of the Chinese. We also document that income becomes more dispersed in 
China and initial conditions affect a child’s outcome to large extent, which is in 
contrast with the findings of Tomes (1981). 

Further research should be conducted. On the theoretical front, we should 
extend further on works like Blundell and Preston (1998), Attanasio et al. (2002), 
Blundell et al. (2008) to mathematically derive the transmission channels by 
which income shocks affect consumption. On the econometric front, we have 
imposed strong assumptions in this paper that disturbances vi,t and individual 
effect µi are both i.i.d., and we should consider other cases like the existence of 
serial correlation of vi,t or µi as well as the heteroskedasticity of vi,t. Moreover, the 
exogeneity assumption of explanatory variables might not hold either, so we 
should further take into account and derive an instrumental variable solution. 
While on the empirical front, we need to further identify whether consumption 
inequality is a consequence of income inequality as well as the precautionary 
savings motives, which need to be measured with more precision. 

Although our research is not perfect, some policy implications can still be 
drawn.  

On dealing with income inequality, which might be the main cause of 
consumption inequality (Cai et al., 2010) as well as its presence in an abundance 
of literature (Kanbur and Zhang, 1999, 2005; Yang, 1999; Modigliani and Cao, 
2004; Wu and Perloff, 2005; Ravallion and Chen, 2007; Horioka and Wan, 2007; 
Zhang and Eriksson, 2010), one of the solutions might lie in the policy to redeem 
the urban and rural equality as is argued by Kanbur and Zhang (1999, 2005), 
Yang (1999), as urban-biased policy exacerbates the inequality. 

In order to encourage households to consume more so as to convert the 
economic development mode from an investment-driven stage to a 
consumption-pulled stage, the government should continue to reform the medical 
insurance system (Dong, 2009) so that households could place their hope in the 
medical insurance system. 

In addition, the equality of opportunities is also important (Zhang and Eriksson, 
2010), the government might consider some schemes for those in poorly 
resourced areas to promote equal opportunities for food, education and medical 
consumption. 
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Appendix 

Table A1  Simulation Results 

Sample Size 10 20 30 50 100 250 500 
β = 0.95 0.899 0.922 0.929 0.937 0.944 0.949 0.950 
 (0.344) (0.145) (0.111) (0.055) (0.024) (0.019) (0.013) 
β = 1.00 0.966 0.976 0.985 0.990 0.995 0.999 1.000 
 (0.252) (0.112) (0.090) (0.040) (0.017) (0.015) (0.009) 
β = 1.05 1.026 1.040 1.045 1.047 1.049 1.050 1.050 
 (0.194) (0.095) (0.081) (0.023) (0.013) (0.011) (0.005) 
β = 1.10 1.089 1.094 1.097 1.099 1.100 1.100 1.100 
 (0.144) (0.075) (0.061) (0.019) (0.009) (0.007) (0.003) 

Note: (1) Results shown here are from 10,000 replications drawn from the AR(1) dynamic panel 
model yi,t = βyi,t−1 + ui,t, where ui,t = μi + vi,t. (2) The parameters imposed are: yi,t~N(2,0.52), 
μi~N(0,0.32) and vi,t~N(0,0.52) where N stands for the normal distribution. (3) Observations 
are made in time periods 1, 6, 9, 11 and 13. (4) The standard errors are in parentheses. 
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