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Abstract Using the micro data of Urban Household Survey made by the 
National Bureau of Statistics of China(NBS) in 2002, this paper studies 
quantitatively the distributional effects of Public Pension Reform in urban China, 
from intragenerational and intergenerational perspectives, by measuring lifetime 
net benefits that urban employees obtain under the public pension system in 1997 
and the newest one announced in December 2005, respectively. The results 
indicate that the regressive income transfer existing before implementation of the 
reform is improved as a consequence of the 1997 reform. However, the Act of 
2005 Reform generates the obvious inclination of the regressive income transfer 
among people who exceed 40 years old in 2002. On the other hand, from the 
viewpoint of intergenerational distribution, the intergenerational inequality 
resulted from 1997 reform is greater than that from 2005 reform. Moreover, all 
generations would receive higher lifetime net benefits under the Act of 2005 
Reform, but it must be based on sustainable pension system and participants’ full 
pension contribution during their duration of employment. 
 
Keywords pension reform, income distribution, inter and intra-generational 
inequality 
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摘要 利用中国国家统计局2002年的城市住户调查数据，分别估计城镇参保职工在
1997年养老保险制度和2005年最新养老保险制度下的终生养老金纯受益，并据此从
代际间和代际内的角度对中国养老保险制度改革的收入分配效应进行定量分析。结
果表明：在1997年的改革方案下，改革前的养老保险制度中存在的逆向收入转移情
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况得到改善；但在2005年改革方案下，2002年时40岁以上的群体中存在较明显的逆
向收入转移倾向。另一方面，从代际分配来看，1997年改革方案的代际不平衡大于
2005年改革方案；在2005年改革方案下，各代人的养老金纯受益都有所提高，但这
是以养老保险制度的缴费率和养老金计发办法不变，养老财政收支能维持平衡以及
参保人在整个工作期间按规定缴费为前提的。 
 
关键词 养老保险改革，收入分配，代内与代际不平衡 

1 Introduction 

In addition to the insurance function of responding to a long life risk and the 
mandatory saving function, the public pension system may also contribute to the 
realization of redistribution of intergenerational income by way of selecting the 
pay-as-you-go(PAYGO) structure of financing, or even contribute to the 
realization of intra-generational redistribution of income through establishing the 
different rate of the premium or the different benefit formula to different groups 
(Aaron, 1966; Diamond, 1977; Atkinson, 1987; Li, 1998). The income 
redistribution of the pension system may be understood like this: The individual 
obtains the right and interests of receiving benefits after the retirement by 
participating public pension system, and forms pension assets; under the PAYGO, 
the payment rate of the premium and the level of the benefits are, however, 
determined by the population growth rate and the growth rate of wage at the time 
of each, the actuarial present discounted value of one’s lifetime benefits is not 
necessarily equal to the actuarial present discounted value of one’s lifetime 
premium; and the difference between the two, which is the net pension benefits 
that reflects the relation between an individual’s lifetime contributions and 
lifetime benefits, is the income transfer through public pension system. If the net 
benefits of the pension is equal to zero, there is then no redistribution of income, 
and if the net benefits of the pension is not zero, the redistribution of income 
would be considered to be existing. Therefore, provided that the net pension 
benefits of various groups in certain pension system has been estimated, the 
income transfer in the system is able to be described and then to be used to make 
sure of the effect of redistribution of income in the inter-generation and in the 
intra-generation in the system. 

According to a full funded pension system, the actuarial present discounted 
value of the pension benefits someone receives throughout his life, is equal to the 
actuarial present discounted value of the premium someone pays throughout his 
life that is to say, the net benefits of the pension equals zero, and then, there is no 
redistribution of income; but according to the system of PAYGO or the partial 
system of funded pension, there is possibly the redistribution of income. 
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Theoretically, the inter-generational and intra-generational redistribution of 
income existing in the pension system is not only likely to change the 
consumption behavior and the behavior of labor supply, thereby influencing the 
future intergenerational level of income by the saving of capital; but also distorts 
the location of resources, thereby influencing the people’s incentive of 
participating, and influencing the financial sustainability of the system itself. The 
concrete quantitative analysis of the redistribution of income in the system, 
therefore, is of practical importance, for such an analysis is not only able to 
provide the necessary basic data for the examination and analysis of the saving 
effect and the labor supply effect of such a system, but is also able to provide the 
scientific basis for the discussions made in the academia on the encouraging 
mechanism or the way of financing and for the determination of the direction of 
reform in terms of the system in the future when some establishment has to be 
set up. 

The State Council’s Resolution to Set Up the Unified basic Pension System for 
the employees in the Enterprises made public in 1997 (simplified hereafter as the 
Resolution in 1997), established the objective that the fundamental system 
follows the system of partial accumulation which takes the form of “the socially 
making overall planning combined with the individual accounts” and put 
different rates of the premium and different benefit formula to the different 
groups.1 In the process of turning into the system of partial accumulation, there 
appeared such problems as the operation of the “empty accounts”, the annually 
declining of the ratio of getting to paying of the insurance premium, and the 
overspending of the pension. And it is these problems that have led to the 
attention of the economists to the reform of the system in China, and as a result, 
there appeared a lot of papers on the theory and empirical researches of the 
system,2 there appeared the shared view on the basic reasons of the “empty 
accounts” in the academic circles, that is, there is no special financing taken to 
resolve the transition cost in designing the reform scheme of the system in China, 
but hoping to eliminate it by raising the rate of insurance premium in the new 
system. According to this kind of financing plan, the premium the participant 
pays can not whole form the property of the pension, the actuarial present 
discounted value of the premium is possibly bigger than the actuarial present 
                                                        
1 The paper tries to make sure of our country’s basic pension system for the employees in 
enterprises in urban China. The system mentioned in the paper refers to the “basic pension 
system for employees in enterprises”. 
2 According to the array of time, publications on the topic in recent years are mainly the 
Ministry of Labor Security and the Bush fund(2001), the World Bank(2001), Zhao and 
Xu(2001), Wang(2001), Yuan(2001), Song(2001), Sun(2001), and He(2002), Zhen(2003), 
Li(2003), Zheng and Sun(2003), Cai and Meng(2003), Ren(2004), Feng(2004), He and 
Kaneko (2005), Wang(2005), and Chen(2005). 
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discounted value of the benefits he gets throughout his life, leading to the 
transference of the income in the system, and therefore, realizing the 
redistribution of income. 

Zhao and Xu(2001) point out that the redistribution of income existing in the 
pension system would influence the incentive that the people join the new system 
and pay the premium, and advocate the setting up of a full funded system to form 
the impelling mechanism of the system. There is, however, no concrete 
quantitative analysis of the redistribution of income in the system in the paper. 
Making use of the intergenerational method of business accounting, Ren(2004) 
analyzed according to a macro-approach the intergenerational distribution of the 
system including in which there are the undertaking offices in China and 
discovered that the future generation’s intergenerational account value is higher 
for 66% to 102% than the newly-born generation’s in 2002. But to observe and 
study the effect of the income distribution of the reform of the system so as to 
provide the objective basis for the future decision-making, some micro-approach 
is obviously needed. The paper is just aimed at analyzing and making sure 
whether there is at all any income transference in China’s pension system 
according to such a micro angle of the net benefits of the pension for life which 
reflects someone’s relation between his insurance premium-paid and the net 
benefits for lifetime. If there is the transference of income, then what is the extent 
of the income transference among the different groups? And then make out 
quantitatively the income distribution effect of the reform of the system.3 There 
appeared such documents estimating the income distribution effects existing in 
the system or in the process of the reform of the system abroad early in the 
eighties last century (Hurd and Shoven, 1985; Nelissen, 1987). In recent years, 
there appeared such papers as Feldstein and Liebman(2002) and Borelia(2004) 
which estimated the effect of income distribution of the reform in the system in 
the United States and in Italy.4 And these researches have made up the basis of 
ideology for the analysis of the income distribution effect of the reform 
concerning the system in our country. 

The State Council made public The Resolution about the perfection of the 
basic Pension system for the employees in the enterprises in 2005 (simplified 
hereafter as the Resolution in 2005). The resolution persisted in the objective of 
partial accumulation system set up in the Resolution in 1997, but made some 

                                                        
3 The paper mainly aims at providing the objective criteria for the appraisal of the reform of 
pension system in the academia and the direction of reform in the system in the future set forth 
by the decisional bodies, but will not discuss whether the present redistribution of income is 
just and reasonable.  
4 There is no paper that has been published discussing the income distribution effect of the 
reform of China pension system by this kind of approach. 
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adjustment in the proportion of the individual account and in the benefit formula 
of the pension. The net benefits the insureds could get in the pension according to 
the new scheme is definitely different from what they could get according to the 
1997 scheme. Then, does the adjustment made in the Resolution in 2005 increase 
or decrease the treatment of the pension? The other purpose of the paper is just to 
give an answer to the problem that people are eager to know. We are going in the 
paper to estimate the net benefits according to the reform scheme of the 
Resolution in 1997 and according to the reform scheme of the Resolution in 2005 
and are going to make an analysis of the transference of the income taken place 
under the different reform schemes. Section 2 in the paper is to introduce the 
analysis method and the data used; Section 3 is to describe the results of the 
quantitative analysis and analyze the intergenerational and intragenerational 
effect of the income distribution introduced by the reforms of pension system in 
1997 and in 2005; and Section 4 is a summary to the whole paper. 

2 The analytical methodology and data 

To estimate the net benefits the participant gets all his life from the pension 
system, it is necessary to get to know the participant’s pension for life and his 
insurance premium all his life. If the system has been put into practice for dozens 
of years and the system tends to mature, there should be the data of the whole 
process from the time one began to pay the insurance premium to the day he or 
she started to receive the pension benefits until the date he or she died. The 
present value of the pension and the insurance premium for life can be easily 
calculated, the net benefits of the pension can be available whenever there are 
such data, and the data can be used to compare the inter-generational income 
transference and the intragenerational income transference and make sure of the 
effect of income distribution of the system. But putting the system into the partial 
accumulation system of “the social plan as a whole in combination with the 
individual account” in our country is after all something which appeared 10 or so 
years ago, and therefore there is not yet the data which can reflect the relations 
between the payment and the net benefits to someone in all his life. There are 
such data in the developed countries certainly such as the United State, Japan, 
Italy and so on so forth, but few of them will be made available to the researchers. 
When the foreign documents are used to analyze the income transference in the 
pension system, these are usually in kind all one year’s or several years’ survey 
data of the personal income to be used for estimation under given conditions. The 
paper also makes use of the survey data of the households by NBS, to estimate 
the net benefits of personal pension according to the related regulations of the 
system in China and by which discuss the income distribution effect of the 
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system. 
The concrete process of estimation in the paper works as follows: first of all, 

estimate the wage function to every one on the basis of the micro data of the 
urban household survey the NBS carried out in the year of 2002, then, derive the 
forecast value of the annual revenue of everyone’s wage according to the 
estimate of the function, and estimate the distribution of everybody’s wage 
revenue in all his life under the supposed conditions that there is certain growth 
rate of the wage and certain rate of interest; and finally, according to the 
stipulations of the pension system set up in terms of the payment and the benefit 
formula, calculate the variables such as the premium paid for life and the net 
benefits of the pension for life, and discuss the effect of the intra-generational 
and inter-generational income redistribution. 

2.1 Wage function and the lifetime wage  

The function of the wage is to be estimated by regarding the logarithmic value of 
someone’s wage income as being explained variables and regarding the personal 
ages, the record of formal schooling, and the occupation and so on as the 
explanatory variables. 

2
1 2ln i i i i j j i i

j

W Y A A D Pα β γ γ θ µ= + + + + ⋅ +∑      （1） 

In which, lnWi shows the logarithmic value of the annual income of wage 
belonging to someone i, Yi refers to someone’s occupational time limit in years, 
Ai refers to the age, DPi the suppositional variable of the personal 
characteristics(including the sex, the record of formal schooling, the system of 
ownership of the occupational unit, see Table 1 for further details), ui denotes the 
item of errors. 

According to the above estimative results of the function of wage income, we 
can obtain by equation (2) someone’s forecast value about the annual wage 
income at some moment. But the forecast value obtained in such a way can 
reflect only the age-income effect, but is unable to reflect the age cohort effect of 
wage income,5 therefore in the equation (3) which computes the wage income of 
someone for life we have added to it the growth rate of the social average wage 
at any moment. 

                                                        
5 What is told is that people who have been born in a decade of a century later get higher 
income of wage than those who have been born in an earlier decade because of such factors as 
the technical progress and the capital accumulation despite the same in terms of the personal 
conditions of characteristics. 
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L TWi in the equation represents the discount value of the wage income for life 
at the time of survey (2002), the wage income achieved in the period from the 
time when the individual i began to work at the age of ao years old to the time 
when he retired at the age of R-1 years old; Wi(s) is the forecast value of the 
annual wage income individual i would have achieved at the age of s years old; 
ao is the age at which he became a worker; a is the age when the survey is made; 
R is the age at which he went into retirement;7 Gs denotes the growth rate of the 
social average real wage when the individual i was s years old; rs is the rate of 
discount. When the concrete estimation is made, in terms of g, the real growth 
rate of wage in every province in the period between 1979 and 2002 would be 
used, and in the period before 1978, the national real growth rate of wage would 
been used; and in terms of rs, the real rate of interest of savings of the residents 
for a period of one year would be used by 2002.8 And after 2002, gs would be 

                                                        
6 îε  is one of the components of ˆiµ . And this is attributable to the fact that in ui, the item of 
error in formula(1), there are not only stochastic factors which influence the wage income of 
someone i, but also the variables, such as the capabilities, the effort made and so on which are 
not observational, but influence people’s income, and so the residuals of those people with 
strong factors such as capability is positive, and the residuals of those with weak factors such 
as capabilities, is very much likely negative. If the item of residual is completely overlooked in 
forecasting someone’s wage income distribution for life, those that have positive residuals 
would be underestimated, and those that have negative residuals would be overestimated. 
Therefore, to revise the deviation of the estimation, the paper is to divide the item of error in 
formula ui into two parts—ui =εi +vi, in which εi represents the factor which influences the 
wage income of a person but is the factor that is not observational, vi represents the stochastic 
factors which influence the wage income, εi and vi are not interrelated but comply with the 
normal distribution in which the average value is zero and the variances are 2

εσ  and 2
νσ  

respectively. Then, given the estimation value of ui, that is, the residual of the formula (1), the 
estimation value of the smallest variance 2 2 2ˆ ˆ[ /( )]i v iε εε σ σ σ µ= + .What we use is the data of the 
cross section and there is only the observation value of wage income for once, and, therefore, 
the estimation value of 2

εσ  and 2
νσ  are unable to be directly gotten. The value of 

2 2 2/( )vε εσ σ σ+  in King and Dicks-Mireaux(1982) is stipulated to be 0.5, according to the 
estimated conclusion got according to the indicator board set to be 0.5, and we shall set the 
value of 2 2 2/( )

vε ε
σ σ σ+  to be 0.5. 

7 The regular retiring age in terms of the general male sex in the paper is selected to be 60 for 
the sake of the simplification of computation. 
8 The source of the data: China Statictical Yearbook, 1990, 1993, 2002, and 2003; and Almanac 
of China’s finance and banking, 1997, 2000, and 2003. 
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supposed to equal rs. 

2.2 Lifetime benefits and lifetime premium 

In the Resolution in 1997, the benefit formula of the pension was different to the 
different age cohorts in our country. Those that retired before the reform, that is 
to say, the “old persons” as usually referred to, the pension is computered 
according to the stipulations made before the reform; those that began to work 
before the reform and retired after the reform, that is to say the “mediated 
persons”, who have been paying the insurance premium and are regarded as 
having paid the insurance premium for full 15 years continually, retire on the 
basic pension, the pension on an personal account, and the transitional pension; 
and those that began to work after the reform, that is to say the “new persons”, 
would get the basic pension and the individual account pension. In reality, 
because the age at which the people began to work and retire at last differ to 
some extent, there is no, therefore, the fixed corresponding relations between the 
division of the “old persons”, the“mediated persons” and the “new persons”. But 
if taken as a standard model, that suppose the people begin to work at the age of 
20 and retire at 60, then, those who are 65 years old at 2002 belong to the“old 
persons”, those at the age between 26 and 64 belong to the “mediated persons”, 
and those whose age is under 25 years old belong to the “new persons”. The 
sample that the paper has chosen is the employment whose age is that between 
20 and 59 in 2002, therefore, the “mediated persons” number the most, and the 
“new persons” number few. According to the above stipulations of policy and 
hypothesis, the paper has thus computed the individual beneficial sum 
attributable to the pension for life, that is the beneficial sum attributable to the 
pension of the “mediated persons” for life equals the present value of the sum of 
the basic pension and the individual account pension and the transitional pension 
received during the period from the retirement to the time of death; the beneficial 
sum attributable to the pension of the “new persons” for life equals the present 
value of the sum of the basic pension and the individual account pension and the 
transitional pension received during the period from the retirement to the time of 
death. So, according to the related stipulations of the Resolution in the year of 
1997, we can derive from the equations(4), (5)and(6) the basic pension, the 
pension of individual account, and the transitional pension. In the Resolution in 
2005, the individual basic pension and the individual account pension are 
computed according to the equations (7) and (8). 

(1) The basic pension(according to the scheme of the Resolution in 1997) 

( ) ( )
( , 1){ 0.2(1 ) /(1 ) }

D
s R s a

m i si
s R

LTBB w g r− −
−

=
= × + +∑       （4） 
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LTBBi in the equation represents the discount value, in 2000, of the sum of 
basic person i derived in the period from the time when he was R years old to the 
time when he died at the age of D years old; D denotes the age when he 
died;9 …denotes the forecast value of the social average wage in the region 
where person i was when he was s-1 years old. 

(2) The individual account pension(according to the scheme of the Resolution 
in 1997) 

1 0 1
( )

( )
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ˆ{ (1 ) 0 .1 1
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s a
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−
−

= −=
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 （5） 

LTPBi in the equation stands for the discount value, in 2002, of the sum of the 
individual account pension person i derived for life; Ir, the real investment rate of 
the individual account funds.10 

(3) The transitional pension 

( )

( )
1

1

s aD

i i s
s R

LTTB TB
r

−

=

⎛ ⎞
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⎝ ⎠

=
+∑                  (6) 

L TTBi in the equation represents the discount value, in 2002, of the sum of the 
transitional pension, person i derived in the period from the time when he was at 
the age of R to the time when he was at the age of D when he died; TBi represents 
the transitional pension someone derives at the time when the person retired 
computed according to the policy stipulations, and the concrete computation is as 
follows: 

1 .3iT B = % ( , 1)i m i R iL w Q−× × ×  

1.3% is the national average value of the benefit formula coefficient of the 
transitional pension; Li is the continuous length of service of someone i from the 
time when he began to work to the year of 1997; Wm(I, R-1) the forecast value of 
the social average wage of the last year when person i retires; Qi is the index 
                                                        
9 The paper makes use of the forecast result of the life-span change provided in the World 
Bank(2001) in terms of the death age. 
10 According to the stipulations of the policy set at present, the rate of return of the capital 
funds of the individual account will be consulted the interest rate of deposit in the 
corresponding period in banks. The regular interest rate of deposit so long as 1 year was 1.98% 
in 2003. The interest rate in the paper is decided with reference to the parameters of the World 
Bank(2001), Zhao and Xu(2001) and He(2002) and Ir is to be set as 4% while computing. 
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number of the average wage of the insurance premium paid every year by person 
i.11 

(4) The basic pension (the scheme of the Resolution in 2005) 

( , 1) ( ){ ( (1 )) / 2
D

m i Ri i insu i
s R

LTBB w Q Y−
=

= × + ×∑  

1× % ( ) ( )(1 ) /(1 ) }s a s ag r− −× + +         （7） 

The factor in the equation expresses the fixed number of years to pay the 
insurance premium to the individual i; the implications of the other symbols are 
the same with the above equations. 

(5) The individual account pension (the scheme of the Resolution in 2005) 
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   （8） 

Yrem in the equation shows the average life of the population in the city where 
the individual lives; and the implications of the other symbols are the same with 
the above equations. 

Next, we are going to introduce the computations about the amount of 
insurance premium paid individually for life. The Resolution in 1997 stipulated 
that the proportion according to which the enterprises pay the insurance premium 
is 20% of the total of wage of the workers and staffs, and in terms of the 
individual it is 3% of the wage used for the paying which will be gradually 
annually raised to 8%. Because the part used to pay the insurance premium is 
also part of the cost of manpower in terms of the enterprises, and the part of the 
cost is finally also born by the employed by the implication of the economics. 
That is why it is stipulated in the paper that when the premium for life is to be 
computed, the part that is born by the enterprises is to be divided among the 
individuals according to the shares that their wage level attained, and the rate of 
the insurance premium is computed according to the 28% of the wage used to 
                                                        
11 The transitional pension derived by the “mediated men” is computed according to the 
directions shown at page 29 and page 46 in (2001) by Jiao Kaiping according to the 
planning by the Labor and Social Security Ministry, that is to say, the transitional pension 
equals the indexed monthly average wage × the coefficient × the years when there is no 
individual account; the indexed monthly average wage = the social monthly average wage in 
the year before retirement × the index number of the average wage that has to pay insurance 
premium every year; the index of wage that pays individually the insurance premium is the 
ratio of the insured’s wage that should be used to pay the insurance premium to the social 
average wage. 
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pay the insurance premium. And besides, the ratio of the insurance premium of 
the workers and staffs in the privately run enterprises and the free professional 
staffs equals 18% of the local social average wage according to the white paper 
of the Social Security conditions and Policy in China promulgated by the State 
Council in September, 2004. This ratio has been adjusted to become 20% of the 
social average wage. At the same time, there have been established the upper and 
lower limits in terms of the paying of the insurance premium in both the 
Resolution in 1997 and the Resolution in 2005, that is to say that if the wage of 
somebody which is necessary to pay the insurance premium that overpasses 
300% of the social average wage in the last year, then, the upper limits in terms 
of the paying of the insurance premium would be 300% of the social average 
wage; and if the wage of somebody which is necessary to pay the insurance 
premium is lower than 60% of the social average wage in the last year, then, the 
upper limits in terms of the paying of the insurance premium would be 60%. And 
these stipulations have both been reflected in the computation of the premium 
paid by the participants with different wages and being in different occupations 
made in the paper. 

2.3 Data 

The data used in the paper is derived from the urban household survey carried 
out in the year of 2002 by the Urban General Forces of Social and Economic 
survey subordinated to the National Statistical Bureau, China. The survey 
contains the household members’ individual characteristics and income and the 
household assets and so on; We can obtain from the data the information about 
the household members, such as every member’s annual wage income in 2002, 
the age at which the investigated member began to work, the circumstances of 
the employment, the nature of the system of ownership of the unit where he or 
she works, and the industry he or she engaged on. The paper chooses the sampled 
data of Liaoning representing the Northeast, the sampled data of Guangdong 
representing the Coast, and that of Sichuan representing the Interior to be given 
the quantitative analysis, and the combined number of the sample sums into the 
26 072 men and women, and the sample totals up to 8 576 men and women 
aged at 20 to 59 which is practically used to the estimation of the wage income 
function and the estimation of the pension net benefits. 

3 Estimate results 

We have achieved the results of estimation about the function of wage income by 
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the analytical methods(see Table 1),12 and according to this we have got the 
discount value of the forecast value of wage income of the sample personnel of 
8576 at the time of each for life and the discount value of the premium for life, 
and again the discount value of the pension benefits for life, and then we can 
computed the benefits received to describe the intergenerational and 
intra-generational transference of income. We shall first make use of the indicator 
of the net transference rate for life(the net lifetime benefits divided by the lifetime 
wage) to measure the extent of the intergenerational transference of income. 

Table 1  The estimated results about the function of wage income 

Dependent variables Logarithmic values of the annual wage 
Variables Estimated value of the coefficients 

Liaoning Sichuan Guangdong Three provinces 
Age 0.026 6*** 

0.015 0 
0.063 9*** 
0.016 9 

0.099 2*** 
0.009 2 

0.051 9*** 
0.007 2 

Square of age –0.000 4*** 
0.000 1 

–0.000 7*** 
0.000 2 

–0.001 4*** 
0.000 2 

–0.000 7*** 
0.000 1 

Working years 0.017 2*** 
0.003 2 

0.006 
0.003 8 

0.030 4*** 
0.003 9 

0.018 2*** 
0.002 

Male 0.273 6*** 
0.020 5 

0.435 9*** 
0.151 2 

0.119 9*** 
0.028 1 

0.0207 9*** 
0.014 3 

Above university 0.419 9*** 
0.035 7 

0.435 9*** 
0.151 2 

0.537 3*** 
0.054 6 

0.431 5*** 
0.026 1 

Vocational school 0.216 0*** 
0.025 4 

0.258 2*** 
0.039 6 

0.224 5*** 
0.036 2 

0.220 4*** 
0.018 7 

Junior middle school –0.102 9*** 
0.027 2 

–0.191 7*** 
0.045 6 

–0.177 0*** 
0.043 1 

–0.142 3*** 
0.020 4 

Primary school –0.204 8* 
0.104 7 

–0.646 9*** 
0.1117  

–0.032 02***

0.091 8 
–0.400 9*** 

0.060 1 
State-owned 

enterprises 
0.570 3*** 
0.044 1 

0.686 1*** 
0.084 6 

0.474 5*** 
0.064 8 

0.559 3*** 
0.033 3 

Collective ownership 0.310 6*** 
0.050 0 

0.441 8*** 
0.094 5 

0.353 9*** 
0.071 8 

0.345 7*** 
0.037 7 

Joint venture, foreign 
capital, share 
corporation 

0.756 7*** 
0.056 3 

0.651 2*** 
0.093 3 

0.587 2*** 
0.068 8 

0.638 3*** 
0.039  

Other ownerships –0.045 1 
0.054 5 

0.318 6*** 
0.122 0 

–0.134 9 
0.122 0 

–0.044 2 
0.044 9 

Managers and  
professionals 

0.133 9*** 
0.023 1 

0.099 3*** 
0.037 5 

0.077 2*** 
0.033 7 

0.120 2*** 
0.017 2 

(To be Continued) 
                                                        
12 Table 1 shows the results of regressive estimations of the 4 conditions, that is the estimated 
result of the independent sample in the 3 provinces and the estimated result of the combined 
sample in the 3 provinces. 
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(Continued) 
Dependent variables Logarithmic values of the annual wage 
Variables Estimated value of the coefficients 
 Liaoning Sichuan Guangdong Three provinces 
Farming, forestry, 

animal husbandry  
and fishery 

0.012 8 
0.068 5 

0.031 1 
0.098 4 

–0.039 8 
0.116 1 

–0.01 
0.052 8 

Mining industry 0.377 2***

0.075 1 
–0.015 9 
0.099 9 

–0.032 
0.117 0 

0.260 9*** 
0.058 7 

Manufacturing 
industry 

0.049 5 
0.043 9 

0.101 5* 
0.058 7 

–0.031 7 
0.048 6 

0.029 4 
0.027 8 

Construction industry –0.038 9 
0.069 1 

0.130 9 
0.097 5 

0.180 5**

0.079 5 
0.026 5 
0.046 3 

Real estate 0.318 0***

0.069 7 
0.488 9**

0.231 2 
0.328 5***

0.097 5 
0.298 7*** 
0.054 9 

Other secondary 
industries 

0.280 6***

0.047 8 
0.219 2***

0.078 6 
0.199 1***

0.053 2 
0.243 2*** 
0.031 8 

Organs, social,  
cultural, 
educational, 
hygienic and 
physical cultural 
organizations and 
social welfare 

0.157 2***

0.044 2 
0.187 2***

0.058 4 
0.176 2***

0.043 6 
0.151 1*** 
0.027 6 

Finance and 
insurance 

 0.224 2*** 0.348 4*** 0.179 6***  0.222 9*** 

Liaoning     –0.541 6*** 
 0.017 4 

Sichuan     –0.480 3*** 
 0.020 2 

Constants 7.394 8*** 

0.182 4 
 6.612 2***

 0.353 
  6.659 1*** 
 0.306 9 

 7.48*** 
 0.145 6 

Samples  4 455 1 746 2 430 8 576 
R2   0.3385  0.370 6  0.287 6  0.382 

Notes: (1)*, **, *** shows respectively that it is obvious when it is at the level of 1%, 5%, 10%. 

(2) The omitted variables are the female, the senior middle school, the individual/privately-run 
enterprises, common staffs, the wholesale and retail catering trades, and Guangdong. 
(3) The lines below belong refer to HCSE(heteroscedasticity consistent standard error). 
(4) Source of the data: The survey data of household in 2002 attributable to the Urban Social 
and Economic Survey Work Team, the National Statistic Bureau, China. 
 

Fig. 1 shows the distribution of the net transference rate according to the age 
in the 3 provinces of Liaoning, Guangdong, and Sichuan, with the vertical axis 
expressing the average value of the net transference rate for life at all the age 
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groups, and the horizontal axis tells the age in 2002. We can see from the figures 
that the 3 provinces all cross in the lateral axis at about 35 years old, that is to say 
that in terms of the people at about 35 years old, the pension benefits received for 
life on the whole equals the insurance premium paid, but in terms of those that 
are younger than 35 years, the contribution of paying expenses is bigger than the 
remuneration of pension. And this means that the internal rate of gains of the 
pension of these generations is lower than the rate of capital gains, about 1% to 
10% of their wage income for life has been transferred to other people because of 
the pension system. Judging by the actuarially fair insurance, the system design 
to the people less than 35 is unreasonable, so that they escape from new pension 
system is to be a reasonable choice of their economic behavior. 

 
Fig. 1 Net transfer rate for lifetime by age and province 
Notes: (1) Net transfer rate for lifetime =(lifetime pension benefits- lifetime premium )/lifetime 
wage *100. 

 (2) The lifetime pension benefits and so on refers to the discount value at sometime in 
2002; The age is the years at sometime in 2002. 
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Fig. 2 Comparison of the net transfer rate for lifetime by age and province 
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Fig. 2 is a comparison between the scheme in 1997 and the scheme in 2005. 
Because we have known the tendency of distribution in the 3 provinces is the 
same, we have decided to compare the 2 provinces of Liaoning and Guangdong 
only. The result in Fig. 2 shows that first, compared with the scheme in 1997, the 
net transference rate of the people in every generation has all somewhat risen, 
that is to say, according to the scheme in 2005, the people in every generation 
have been able to get more pensions; the marginal growth rate of the pensions 
has been increasing with the increasing of the age. Secondly, according to the 
scheme of 2005, the generation in which lifetime pension benefits equals the 
lifetime premium have become the personnel at about 30 years old, and the 
generation in which contribution is bigger than benefits , their income transfer 
has been somewhat decreased, corresponding to 1% to 3.5% of the lifetime 
wage . To summarize, compared with the scheme in 1997, the scheme in 2005 
raised the pension benefits of the younger generation, but expanded at the same 
time the income gap of the middle and old age groups. 

Table 2 has shown up the distribution in the different age groups of the net 
transfer rate for lifetime and the net lifetime benefits by each decile for annual 
wage (the scheme in 1997). In terms of the age groups of 20 to 29 years old and 
those age groups of 50 to 59 years old, the result is the same either classifying 
the age groups at 5 years old or classifying the age groups at 10 years old, and so 
there are only the result showing the classification at 10 years old in Table 2. 
Table 2 shows that the tendency of the change of the net transfer rate for life in 
the 3 provinces tends to reduce with the increase of the wage; but there are 
different results in terms of the net lifetime benefits in different age groups; that 
is the net lifetime benefits in terms of the people at the age younger than 30 and 
70% of those that at the age of 30 to 34 years old, is the negative, and it is the 
positive in terms of those at the age older than 40; the tendency of the change of 
the net lifetime benefits is also different to the different age groups, the tendency 
of the change is the same to the people younger than 45 in terms of the net 
lifetime benefits and the net transfer rate for life, that is to say, both decrease 
with the increase of the wage income, but to the people older than 45 years old, 
the net benefit quantity for life to them increases on the whole with the increase 
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of the wage income. That is to say, according to the reform scheme in 1997, there 
is the regressive income transfer tendency from the low income age groups older 
than 45 to the high income age groups, but there is no such regressive 
transference in the people younger than 45 years old, and it shows that the 
system plays the role in the redistribution of the income from the high income 
age groups to the low income age groups, It follows that, the regressive transfer 
tendency existing in the traditional PAYGO system(Song, 2001) has been 
improved by way of the system reform. 
We have also made the same analysis according to the stipulations in the 
Resolution in 2005 discovering that compared with the scheme in 1997, the 
section of age when the regressive income transfer took place through the system 
has declined, from the originally older than 45 years old declining to be older 
than 40, and the degree of the regressive transference has risen. Fig. 3 shows the 
difference of the degree of regressive transference according to the 2 schemes. 
Additionally, we have in the paper analyzed the distribution of the rate of net 
lifetime transfer in the different age cohorts according to the ownership of the 
unit where one works, discovering that estimating according to the scheme in 
1997, the conclusion drawn would be that the employees not full of 35 years old 
working in the state-owned enterprises and the foreign-owned enterprises, the 
employees not full of 30 years old working in the collective-owned enterprises, 
their net transference rate for life would be some negative value; on the other 
hand, the employees in the privately owned enterprises and those that work 
flexibly would be given some net lifetime transfer rate in every age cohort. Such 
results of estimation, however, would only be available under such preconditions 
that they have kept paying the insurance premium according to the stipulations 
from the year of 1997 until to the retirement, and can, therefore, receive each 
kind of pension benefits stipulated according to the system. If the aggregate of 
years for paying the premium comes short of 15 years they would be unable to 
get the basic pension, and the relation between the lifetime contribution for 
lifetime benefits would change. We have also computed the rate of lifetime 
premium (the paid lifetime premium divided by the lifetime wage) according to 
the ownership of the working post and discovered that to the employees in the 
age cohort under 35 in the privately run and individually-run enterprises, the rate 
of lifetime premium is 30% to 40%, it means that it is necessary to pay 30% to 
40% of their life labor incomes as premium so that they may receive the pension 
benefits in full amount. It is obviously far from realistic. Conditions like this 
exist also according to the scheme in 2005. One of the objectives of reform in 
china is just that pension system should cover all employees of all urban 
enterprises. But the analysis just made shows that without the aid of the other 
redistribution systems, the privately owned enterprises and other flexible 
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job-hunters taking part in the pension system will meet with hardships in daily 
life, and possibly unable to take part in even if wanting to take part in. 

4 Conclusions 

We have in the paper empirically and quantitatively analyzed the income 
distribution effect of the pension system reform in 1997 and in 2005 based on the 
survey data of urban households, in 2002, collected by the urban survey general 

 

 
Fig.3(a) A comparison of the net lifetime benefits by decile measure for annual wage 

 
Fig. 3(b) A comparison of the net lifetime benefits by decile measure for annual wage 
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forces under the National Statistical Bureau, China. Some significant results have 
been gained from the analysis. First, according to the scheme in 1997, The 
generation to whom lifetime pension benefits and lifetime premium are almost 
equal is generations of about 35 years old in 2002. The younger generation than 
35 years old is paying premium more than the pension benefits throughout his 
life, whose 1% to 10% of the lifetime wage has been transferred to other 
generations. According to the scheme in 2005, The generation to whom lifetime 
pension benefits and lifetime premium are almost equal is generations of about 
30 years old in 2002, and to whom the transferred income has been somewhat 
decreased corresponding to 1% to 3.5% of their lifetime wage. Therefore, the 
scheme in 2005 may be said to have raised the benefits of the pension of every 
generation and contracted the inter-generational disequilibrium of the system. 
Second, according to the Resolution in 1997, the effect of the regressive 
transference of income in the pension system has been improved, but according 
to the Resolution in 2005, there is comparatively obvious tendency of regressive 
income transfer in the groups older than 40 years old, and the level of regressive 
transfer is higher than the Resolution in 1997. Third, the difference of net 
lifetime benefits in different age groups, is on the whole the reflection of the 
disparity between the age and the wage level. That is to say, the younger the 
people and the higher the income of wage, the smaller the net benefits that he 
could receive from the pension system. The benefits of the privately owned 
enterprises with low income received from pension system is the largest if it 
thinks from the aspect of net lifetime benefits, but their burden will be, however, 
the heaviest if it thinks from the aspect of lifetime premium rate, and so their 
effective participation throughout their lifetime is not realistic. To extend the 
coverage to employees of all kinds of enterprises in urban China, other measures 
of redistribution should be taken. 

In sum, the reform in December, 2005, has made the net pension benefits to all 
generations larger, contracted the intergenerational disequilibrium between the 
younger age groups and the older age groups, but made the intragenerational 
disequilibrium within the advanced age groups bigger. So, what is good in terms 
of contracting the intergenerational disequilibrium, but may be not good in terms 
of bettering the intra-generational effect of income distribution. That try to find 
the way to form such a pension system remains an important issue in the future, 
under such a system, there would be both intergenerational and intra-generational 
good redistribution effect. 

The said conclusion in the paper is derived according to such a hypothesis, that 
the payment of the premium and the benefits formula for the pension system 
remains unchanged, and that the financial revenue and expenditure of pension 
system can maintain equilibrium. If these prerequisites are somewhat changed, 
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then, the result would have also been correspondingly changed. In addition, as 
some continuous research, we are going to make such an analysis in the 
following research: Firstly, on the basis of the analysis of the intergenerational 
and intragenerational transference of income within the pension system, further 
analyzing the change of inequality degrees of lifetime income under whether a 
pension system is or does not exist, so as to get more conclusions about the 
impact of inequality in income distribution. Secondly, estimate by different 
numerical values the parameters such as future real growth rate of the wage, the 
real rate of interest, and the rate of insurance premium to examine the changes 
and the adjustment of the payment of the premium and the net benefits of the 
pension system. Thirdly, further examine the effect of saving and the effect of 
labor supply according to the schemes said above. 
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