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Optimization Modeling of Retirement Age

For Urban Population in China

Andrew Chixiao Yang
Holderness School, Plymouth, U.S.A

Abstract: This paper is dedicated to finding the optimal retirement age for individuals living in
urban areas of China in the advent of population aging and the scarcity of pension fund in China.
By constructing a model using utility-maximizing rules combined with the three-state model of
health relative to specific genders and cities, this paper is able to find the optimal retirement age
for male and female in different cities of China and in the nation as well. After applying the
Sensitivity analysis for different parameters, this paper is able to suggest cities to enact policies
based on individuals’ life expectancy age and pensions received.

Keywords: Delayed Retirement; Individual Utility Maximization; Three-state Model

1. Introduction

1.1 Background

Retirement, first introduced in Germany in 1889, is a relatively new idea to human societies!!. In
most countries, an individual is expected or required by the government to cease working at a
certain age, which is known as the retirement age. Differed from country to country, retirement
age 1s determined by policymakers based on demography, health, life expectancy, aging costs,
etc. of their particular countries. In China, the prototype of the current retirement age policy was
first enacted by the State Council of China in the “Labour Insurance Regulations of the People’s
Republic of China” in 1951, proposing the required age for males to be 60 and 50 for females!?.
The current retirement policy in 2019 was settled in 1978 in “State Council Provisional
Regulations on Retirement and Resignation of Workers,” which set for a retirement age of 50 for

female workers, 55 for female cadres, and 60 for males!.

However, the retirement policy enacted in the 70s is encountering multiple issues which the

Chinese society has to face with nowadays. One of the crucial issues is Population Aging.



According to data from WHO, the estimated life expectancy of an average Chinese has grown
from 66.84 years in 1980 to almost 76 years in 2019, which means Chinese people are living
longer than ever and this number is probably going to continue to grow!*!. Entering the 21st
century, the elderly population in China has increased exponentially. According to the “Statistical
Communique of The People’s Republic of China On National Economic and Social
Developments” public by the National Bureau of Statistics of China in 2015, China has over 220
millions of elderlies who are over 60 years old, ranking first in the world™. Consisting of 16.1%
of the whole population, the elderly population in China is estimated to swell at an alarming rate,
as anticipated by Zhai et al. to grow over 34% of the Chinese population in the middle of the 21st
century!®. Population aging has become a serious issue concerning the Chinese retirement policy.
As the population grows older in general, the proportion of the populations in the labor force will
be reduced. As a result, less people are paying pensions, while more are receiving pensions after
their retirement. Zhang et al. have anticipated a gap of over 1.8 thousand billion yuan in China’s
pension fund by 20251, Another societal issue concerning retirement age in China is the
inequality in the pension fund. The so-called “Double-Track System” in pension fund has caused
a considerable gap between the employees from public and government institutions and
private-owned enterprise!®. It was generally believed that the gap was about 300% to 500%,
causing those who worked at private-owned companies or those who receive pension fund as
individuals get far less money than what they used to earn at work. With increasing inflation rate
in the economy, the pensions received by those who worked at private-owned companies were
unable to support their daily expenses in China after retirement, especially in metropolitan areas
like Beijing, Shanghai, and other first-tier cities. Considering the ineffectiveness of the
retirement policy in contemporary settings, the Third Plenary Session of the 18th CPC Central
Committee in 2013 proposed an idea of potential laws in the future for delayed retirement age in

China?!,

1.2 Previous Research



As for finding the optimal retirement age, there is a notable difference between the methods
Western and Chinese scholars approach the issue. Because of the policy difference between
China and other countries—while most western countries have a rather lenient retirement policy,
China has enacted a strict retirement policy which stresses uniformity—western scholars tend to
approach optimal retirement age concerning more about individuals differences in their choice of
retirement. For example, B.Tacchino researched and listed over 25 factors which could impact an
individual’s optimal retirement age!'®. On the other hand, Chinese scholars tend to approach the
issue qualitatively and rarely did any researchers quantitatively approached the issue with vast
datal'!l. Lei et al. had constructed a model based on DB to maximize pension fund received!'?.
However, the paper failed to consider the differences each individual received in their respective
pension funds. Zhang et al. constructed a model based on the principle of maximizing social
welfare without considering individual utility and benefits!”). Therefore, on the topic of finding
the optimal retirement age, especially in China, innovations are left to be made in finding the

optimal retirement age.

2. Innovations

2.1 Significance

On the edge of the process of population aging in China and the inequality and scarce nature of
pension fund in the country, this paper expects to provide a more practical approach which could
address most potential variables in determining the optimal retirement age in China. Instead of
focusing on social welfare on a macro level, this paper is going to focus on individuals in China
and try to find the optimal retirement age, which suits their best interests. However, unlike
previous research, which focused on the financial aspect, such as maximizing the pension fund
received, this paper focused mainly on the utility obtained by each individual on optimal
retirement age. Utility means satisfaction, and for most individuals around the age of retirement,
satisfaction means better health. Therefore, this paper builds up the approach mainly on one’s

health status and healthcare expenses. It is believed that trying to maximize one’s utility based on



their health status means minimizing the risks those elderly have to face when experiencing with
retirement, and for those at an age around retirement, reducing the risks of physical unhealthiness

is their top priority.

2.2 Models

The model this paper employed was based on the three-state optimal retirement model for
utility-maximizing modified by Gao et al..I"¥! The innovation made by this paper will be
discussed first while the specific model will be presented in the next section. This paper had
innovated the former model in the following five aspects. First, instead of setting the chances of
one’s health status that could negatively impact their life at a certain age as a constant, this paper
employs the data from China’s 1% National Sample Census in 2015 and plots an exponential
function using Excel for both male and female population concerning their health status and
agel'¥. Second, concluding from Lei et al. that retirement will impact one’s health status by a
constant parameter f3, which differs from male and female, this paper modifies the model
presented by Gao et al. on health and age!'”). Third, this paper divides the utility-maximizing
model into three parts, adding randomness to the age when one’s having a health issue, which is
more suitable for real-world applications, because no one will ever know when his or her body is
going to get wrong and will force him or her to retire. Fourth, this paper uses a quantitative
approach by applying different data and parameters, such as average income and average health
care spending from the National Bureau of Statistics in China, and the life expectancy in
different cities from local Government and Health Commission. In order to consider the
inequality in pension funds, the paper adopts the average pension fund received in specific cities
from the National Bureau of Statistics. Last but not the least, this paper uses the programming
software R to find the maximum utility and optimal age, instead of using derivatives as previous
papers did, so that this paper is able to conduct a quantitative approach as mentioned above with

more parameters in the model.

2.3 Analysis



This paper has made four innovative approaches in the analysis section. First, when analyzing
the data and results obtained, this paper limits the data to the urban population, since they are
mostly the targets of the retirement policy. Also, the paper considered the optimal retirement age
for both female and male separately, because female and male have a different life expectancy,
health status at a different age, and in the most part, unequal pay, which is a global issue
nowadays; therefore it is essential to analyze the two groups separately. Besides genders, this
paper also recognizes the variables of income, life expectancy, healthcare expenses, and pension
fund received on one’s retirement age, by conducting multiple sensitivity analysis modifying
each parameter while keeping others unchanged, this paper can find which parameter has an
obvious relationship with the optimal retirement age. Lastly, this paper has also applied data
from specific cities which are different from each other, in order to find whether the national

retirement policy could also apply to and be suitable for specific cities as well.

3. Models

3.1 Hypothesis

The model is constructed based on the following hypothesized scenarios:

a. There are three states in one’s life: 1. The Working State in which one’s personal income
is solely based on the salary received, and their personal utility is gained through
consumption determined by their personal income. 2. The Retirement State in which
one’s personal income is solely based on the pension fund received, and their personal
utility is also gained through consumption determined by their income. 3. Early
Retirement State, a state of life where one is forced to retire from work because of his or
her unpromising health condition. In the Early Retirement State, one’s solely income is
the pension fund, and there’s a constant consumption on healthcare expenses, which

might bring negative utility.



b. Under the state of working, one’s annual income is changing with the rate wage changes,
which is a combination of the rate of return on wages, nominal interest rate, and inflation
rate.

c. When someone’s health status begins to show negative impact on one’s life, whether or
not one could still take care of oneself, he or she will enter Early Retirement State. The
healthcare expenses changes as the same rate wage changes.

d. The pension fund received is the same as that of every year after retirement.

e. The utilities from healthcare expenses and personal income are all constant.

f. The decision of entering into retirement would negatively impact one’s health status.

3.2 Model Construction

The utility functions for an individual under Working State, Retirement State and Early

Retirement State are u,,u,,u,, satisfying the Inada condition:

144 144

ull >0,u1 <O, u2' >O,I/l2 <0, u3’ >0, MSI’ <0,

The parameters of the utility functions are the following:

C, : The consumption at Working State; C, : The consumption at Retirement State; C; : The
consumption when the health status showed negative impact on one’s life. Then the utility

functions (1) are:
u, (C,) = In(C,)
1, (C,) = In (C,)
us ()= —In(C5)

Suppose 0 is one’s constant consumption utility; o is one’s constant utility on healthcare
expenses; W is one’s total income from salary; V is one’s total pension fund income; 4 is one’s

total expenses on health care, then the consumption functions (2) are:



The Utility function (3) therefore are:
u, = In (OW)

u, = In(OV)
uy; = — In(ah)

Suppose T is age of death; R is the optimal retirement age; T, is the age when one’s health status
showed negative impact on one’s life; {3 is the risks of one becoming sick switching to retirement
state. Suppose £, 1s the annual healthcare expenses; ¢, is the age one started working; r is the
real interest rate; is the inflation rate; g, 1s the rate of return on wages, € is the rate of change

Onwage.

The chances of one experienced the negative health status before retirement (7, < R) is P; The
chances of one experienced the negative health impact after retirement but before death (R < T,
< T)is P,; The chances of one experienced a negative impact after death, in another word,

remained health throughout life (7, >7) is P;.
P,+P,+P,=1

Applying data of the health status and age from Chinas 1% National Sample Census in 2015,
this paper 1s able to find the exponential fit: The chances that one is negatively impacted by his
or her health status at age x is ke, where k and A are constants. The chances that one is

negatively impacted by his or her health status at age (x,x+dx) is khe*dx . Hence,

P,= kekx'f’ 4)



P,= ke’ +f (5)
Py=1-P,-P, (6)

The schematic diagram showing P,, P,, P, are shown below:

P, (Ty<R): | | | | |
Started to Work Health was , Death
wrieate,  Retirement
negatively
impacted
P, (R<Ty<T): | | | | '
Started to Work Health was Death
Retirement negatively
P3 (TO < T) : I | | impacted |
Started to Work Death

Retirement

Image 1: The Three State of Negative Impact on One’s Health!'!

A. When one retires early because of his or her health status (7, < R), the total healthcare

expenses of his or her life is A, at a retirement age R (7):

_ R-T R-T,—1 hy hy
hy=hy(1+8&)" ""+hy(1+€)" " "+ +hy+ =+ ...+ Tre) 7

€

= hy(1 +¢)

Retiring at R age, one has a total income of W, (8):

W, =W,(l+e) e+ w,(1+e) 4+ W1 +e) X0

(1+e) To1*1—q
€

= Wy(1+g) "o

The total pension fund received V| (9):

_ R-T R-T,—1 Yo
Vi=Vyd+e)” "+ V(l+e)” ° "+ +Vo+o+..+ L

T_T0+l _1

— Vo(l + 8) R-T (1+¢)

€
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B. When one shows negative health status after normal retirement (R < T, < 7), the total

healthcare expenses of his or her life is 4, (10) at a retirement age R :

— ho hg + + L
27 (4g)To R T (qag) To R T T (14 TR

T—T0+1 _1

— ho(l + 8) R-T (1+¢)

€
The total income W (11) one received since working at ¢, :

W =W,1+e) " +W,(1+e) """+ ... +W,

R—11+1 -1

_ Wo (1+¢)

€

The total pension fund received V (12) from retiring at age R to death at age T is:

— VO VO VO
V= e T (1+e)* = "7 + (14e) TR

_ 1-(1+e) BT

= VO—8

C. When one remains healthy throughout life and retired accordingly (T, >7), no healthcare
expenses and its utility will be generated. Only income from work and income from the pension

will remain, which is the same as when R < T, <T.

According to the analysis on the three-state model above, the utility function E(u) at one’s

optimal retirement age R (13) is:
Ew) =P (u," +u, +u;)+P,(u, +u, +uy) + P;(u, +u,)
Given the random nature of T, plugging in models (4)-(12) into (13) and getting (14),

Ew= Y ke™[In(OW,))+InOV ) —In(ah)]+ Y khe™[In(OW )+ IOV ) — in(ah,)] + {(0.03 + k')
1 <x<R R<x<T

[[n(OW ) + In(OV ) — In(ahy)] + [[n(OW ) + In(OV )](1 — ke’ — 0.03)}

The analysis section is based on the model above using programming software R.
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3.3 Parameters Selections

Model (14) was built on the premise that some of the parameters are city-specific, while others

could be applied throughout the country. The idea of g, the rate of return on wages was inspired

from Li, who proposed the integration of the change of wages into model constructions!'®. This

paper set g, = 1% as proposed by Heckman et al.l'”l, Inflation rate 7 = 2% in CPI, and real

interest rate 7 is usually 1 %.!"*) As mentioned in previous sections, the construction of

P,P,,Pis based on the data obtained from China s 1% National Sample Census in 20135.

After using Excel, k is found to be 0.0005 and 0.0004 for male and female respectively; Ais

found as 0.0737 and 0.0776 for male and female as well. As the curve of age and health status is

plotted below:

y = 0.00050-0737x
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Image 2: male
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[}, the chances one’s health could be negatively impacted from retirement is drawn from Lei et
al. ‘s research on the impact of retirement on one’s health status as -0.003 for male and -0.001 for

[12]

female.'” ¢ | , the age one begins to work for most situations, is 20 years old.['*!

The rest is obtained in a specific setting, typically in the context of specific cities or genders.
While the specific number of the following parameters will be discussed in the next section in
analysing results, this section will explain the origins of the following parameters. Income W,
pension V ,, Healthcare expenses h,, and as well as 0, one’s constant consumption utility, and
o, one’s constant utility on healthcare expenses, were found in Chinese Statistical Yearbook in
2018 for data concerning urban population on a national level, while data for specific cities could
be found from their respective local government website.['8! T, the life expectancy obtained its

data from the WHO and local Health Commissions.

4. Analysis

4.1 Optimal Retirement Age for Urban Population in China

a. Males
According to data from the Bureau of Statistics of China, Male population living in urban areas
of China had an average life expectancy of 75 years old in year 2018. The average income of an
individual earned in urban areas according to the same source was 27906.37931 yuan.
Regardless of the pension fund “Two-Track System” in China, the average pension fund an
individual received, calculated from Chinese Statistical Yearbook in 2018, was around 7 % of
their original wages, not counting other insurance and funds they purchased related to their
retirement plan. Healthcare expenses was about 8 percent of one’s total consumption. After
applying all the parameters with specific data values, this paper found 58.51514 or 59 years old

taking the integer as the optimal retirement age for men in urban areas of China. 59 years old is

13



around 60 years old, which is the current required age for male workers in China. The result had

shown there’s no change needed for male to delay their retirement on a national level in China.

b. Females
Females in China, according to the same statistics has a life expectancy of 77.9 years old.
According to Research on Gender Differences in China’s Job Market in 2019, there’s an existing
Gender Pay Gap in China between female and male workers!'®!. Female typically earned 78.3%
of the wages male earns in the same workplace. After considering this feature for females and
applying all the parameters for female into the model with R, this paper has found 62.5588 or
63(integer form) years old as the optimal retirement age for female in urban China. 63 years old
showed a distinctive difference with 50 years old, the former retirement age for females in China.
As was shown from the life expectancy data, females typically have a longer life expectancy, and
according to China s 1% National Sample Census in 2015, females’ health status have a

relatively slower rate of “decaying” compared to that of males before their 65 years old.

4.2 Optimal Retirement Age for specific cities in China

China’s economy has boomed at an accelerating rate after entering the 21st century. People’s
lives have changed rapidly, especially in metropolitan areas. Their income, and life expectancy,
the two pillars of their constructed model, are way above the average in the country. Therefore, it
is necessary to consider the specific situations of different cities in China in terms of retirement

policy.

a. Beijing, Shanghai, Guangzhou
Beijing, Shanghai, and Guangzhou are the three most developed cities in China in terms of their
economy and healthcare system. According to the Shanghai Health Commission’s data in 2019,
the average health expectancy in Shanghai has reached 83.63 years old for male and 86 for
females, which is far longer than the national average. Also, being the largest city in China,

Shanghai’s average income has risen to about 65 thousands yuan. Similar situations have

14



happened in other cities as well, with longer life expectancy and more average income. It is

logical to suppose that the optimal retirement age would be different in cities like Shanghai, so

this paper applies the data of each city into the model, and the results are shown below:

Optimal R for  |Optimal R for  |Average Life Expectancy |Life Expectancy
Cities Males Females Income Males Females
Beijing 69.09838 74.11156 62,361 82.2 84.63
Shanghai 69.00536 77.50163 64,183 83.63 86
Guangzhou 66.6946 75.00896 55,400 81.34 84.93

Table 1: Beijing, Shanghai, and Guangzhou
(Income: National Bureau of Statistics; Life Expectancy.: Local Health Commissions, Healthcare:
National Bureau of Statistics, Pension Fund. Pension fund calculator *Note: Women's income are

78.3% of men's when calculating)

The optimal age found for the three largest cities in China is far beyond the national average the
same model has found in the previous section and the government policy as well. The high life
expectancy in each city and the high income received have contributed to the result of delayed
retirement age. However, one of the reasons that the delayed retirement age is so “absurdly”
older than the national level and what the previous relevant national policies has stipulated is
because of the unequal nature of the pension fund. As mentioned in the introduction section, the
pension fund received by employees in private-owned companies is so little that it could barely
support their lives in substantial metropolitan areas like Beijing, Shanghai, and Guangzhou. As
one retires with far less income than when he or she 1s at work, his or her utility would be
reduced substantially since they are unable to sustain the same consumption and utility as they
were before retirement in cities like Beijing. However, recent news has shown signs of policies
being made to narrow the inequality gap, so the results have justified the idea of delayed
retirement in China, especially in Metropolitans, where the government might need specific

policies for their residents.

b. [1st-tier Cities & Less developed cities
In order to find the cities that could apply the national retirement age found in previous sections,
this paper applies data to “relatively less developed™ cities as well. Nanjing, reported to have the

fastest GDP growth in 2019, is a typical Ist-tier city in China. According to the data from
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Nanjing government and Nanjing Health Commission, the city is believed to obtain the similar
level of average income and life expectancy with Guangzhou (which is shown above). Nanjing is
having an average income of 55,440 and life expectancy of 81.16 and 86.53 for male and female.
With no surprise, the optimal retirement age produced by the model was 66.3322 years and 77.90
years for male and female. It is implied that not only the top metropolitans in China but also the
Ist-tier cities with similar personal income and life expectancy are better off to change to late
retirement according to the model. Chengdu, the capital of Sichuan province, is quite unique as
the average income is about 55,200, but the average life expectancy is only 74.92 and 79.64
years old for male and female respectively. After plugging in Chengdu’s data into the model, the
optimal retirement age was 58.53 and 65.1636 years old, which is close to the national data. This
paper also picked two other cities whose average income and life expectancy are close to the

national average, 1.e., Jiuquan, and Yinchuan, in the western part of China. The results are shown

below:

Optimal R for Optimal R for Average Life Expectancy |Life Expectancy
Cities Males Females Income Males Females
Chengdu 58.53411 65.16366 55,200 74.92 79.64
Jiuquan 58.3479 59.24285 35,239 74.8 74.8
Yinchuan 58.34788 59.24281 35,586 74.86 74.86
China Urban 58.51514 62.5588| 27,906.37931 75 77.9
areas

Table 2: Chengdu, Jiuquan, Yinchuan, and national average

(Income: National Bureau of Statistics; Life Expectancy: Local Health Commissions, Healthcare:

National Bureau of Statistics, Pension Fund: Pension fund calculator *Note: Women's income are

78.3% of men's when calculating)

Cities with distinctive average income but similar life expectancy ages are sharing the similar
optimal retirement age. This observation has raised the need for further sensitivity analysis in a
bid to find the parameters which might have decisive impact the optimal retirement age in the

model constructed.

4.3 Sensitivity analysis on different parameters

16



The sensitivity analysis is based on the existing data from the city of Beijing. By changing the

following selected parameters and comparing the results, the following chart tries to identify key

factors that might have the most significant impact on calculating the optimal retirement age.

a. Income
Income Retirement Retirement
Age M Age W
5000 69.0983 741112
10000 69.0903 74.1121
20000 69.0938 7411178
62361 69.0938 74.1156 [Controlled
100000 69.0983 74.11152
500000 69.0983 74.57408
1000000 69.0983 741114
Table 3: Income Sensitivity analysis
Retirement Age M
100 100
-.‘a—:J 10 % 10
‘I «
& S

1000

Income

Image 4: Income Sensitivity analysis for male

1000000

Retirement Age W

1 1000
Income

Image 5: Income Sensitivity analysis for female

(Note: Women’s income was calculated as 78.3% as men’s)

As observed above, there 1s no significant change in the optimal retirement age as one’s income

has changed exponentially. The main reason for the results is because the model took the average
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Optimal Retirement Age

pension received after retirement, which according to the pension fee calculator and data derived

from Chinese Statistical Yearbook in 2018, was about ten percent of the original income

received. As a result, as employees have retired from work, they will receive far fewer pension

fees and will primarily reduce their utility after retirement, which would make the option of keep

working feasible.

b. Pension
Pension Optimal Optimal
Percentage in [Retirement M [Retirement W
Income
7% 69.0938 74.1156 [Controlled
50% 69.0987 741115
100% 69.0983 741115
120% 68.4653 74.0094
200% 65.652 71.4026
500% 62.3568 68.2057
1000% 59.54923 65.78
Table 4: Pension Sensitivity analysis
Optimal Retirement M Optimal Retirement W
70 75
67.25 o 725
<
:
64.5 Z 70
«
61.75 8 67.5
59

0% 250%

500%

750% 1000%

Pension Percentage in Income

Image 6: Pension Sensitivity analysis for male

65

0% 250% 500% 750%

Pension Percentage in Income

Image 7: Pension Sensitivity analysis for female

(Note: Women’s income was calculated as 78.3% as men’s)
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The graphs above showed a tendency that, as pension’s percentage relative to income increases,
the optimal retirement age suggests to be younger. It is true with what happened in the
Sensitivity analysis for income. The reason why the showed tendency happens is because the
more pension fees one received after retirement, the more anticipated utility one will possess
after retirement as they are receiving far more money than what they used to earn at work. This
scenario usually happens for cadres working in state institutions, and has resulted in the
legitimacy of the latest policy regarding female cadres who would be required to delay their
retirement to 60 years old. The result also suggests the delay could continue to extend to around

65 years old, which could save a large proportion of the pension fund of the country.

c. Life Expectancy

Life Optimal Optimal
expectancy Retirement Retirement
Age M Age W

73 55.35 56.74
76 59.1 59.4
79 63.23 64.43
82 69.09 69.48
84 73.07 73.03
90 74.13 85.56

Table 5: Life Expectancy Sensitivity analysis

Optimal Retirement Age M
Optimal Retirement Age W

80
90

o]
o

67.5

Optimal Retirement Age
N
o
Optimal Retirement Age
&

N
o

22.5

0 22.5 45 67.5 90 0 22.5 45 67.5

Life expectancy Life expectancy
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Image 8: Life Expectancy Sensitivity analysis for male Image 9: Life Expectancy Sensitivity analysis for female

(Note: Women’s income was calculated as 78.3% as men’s)

The Sensitivity analysis for life expectancy age showed a significant relationship between life
expectancy and optimal retirement age calculated. As one’s life expectancy gets longer, the
optimal retirement age increases as well. Since one is expected to live longer, their anticipated
utility for working outweighs the utility for retirement. Retirement usually leads to lower income
and a higher chance of having health issues, thus keeping on working may provide higher
consumption utility from the higher income received, and longer life expectancy could offer
more healthy working years for a higher anticipated utility. According to the table above, women
tend to have an older optimal retirement age. This trend explains that women receive fewer
wages in general, so they need more working time to obtain the maximized utility before the

optimal retirement age.

5. Conclusion

5.1 Results and suggestions for policy makers

The results obtained from the model have showed a pattern of the delayed retirement for males
and females in general, especially for females as they have a longer life expectancy and
relatively lower wages. After analyzing data from specific cities in China, this paper found that
the national retirement policy might be ineffective in metropolitan areas like Shanghai and other
first-tier cities in China. As the original mission of this paper is to find the optimal retirement
age, which satisfies individual interests, and each individual lives different lives in different
cities, it is hard to find un uniformed retirement policy and optimal retirement age. Considering
that the original aim of this paper is to find the retirement age that could best satisfy individual
utility, this paper suggests the government enact policy specified to each individual, based on
their pension received and life expectancy age. Also, this paper found that for metropolitan areas
like Beijing and Shanghai, the inequality incurred by the “Double-track system” should be

appropriately addressed. Since the gap between wage and pension fund is so significant for
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employees at non-state run institutions and companies, normal retirement may not be the best

way to maximize their anticipated utility as compared with the option of keeping on working.

5.2 Inadequacies and potential improvements

The Sensitivity analysis has showed no significant correlation between optimal retirement age
and income, seemingly implying that the model constructed may still have rooms for
modifications or improvements. For example, one’s bank deposits may have some effects. If they
have made enough money from work, they would not need to worry about how much pension
they would get, because they would still be able to maintain a high anticipated utility after
retirement. Also, there are other parameters such as one’s happiness level, one’s social life, and
one’s hobbies, which are hard to quantify but are important factors in determining the optimal
retirement age for individuals in China. Therefore, future papers are expected to address the
potential inadequacies and try to construct more solutions for people who are considering an

optimal retirement age in China.
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