From “selective two-child policy” to universal two-child
policy: Will the payment crisis of China’s
pension system be solved?
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With the rapid population aging, the payment crisis of China’s pension insurance
fund is increasing yearly. The government adjusts fertility policy to alleviate
population aging and improve the solvency of pension insurance fund. On Januaryl,
2016, China’s fertility policy was adjusted from “selective two-child policy” to
universal two-child policy. This paper establishes actuarial models to analyze how
fertility policy adjustment influences the pension insurance fund and concludes as
follows: (1) if the “one-child policy” were still employed, the accumulated deficit
of pension insurance fund would appear in the year of 2076; (2) if all couples that
satisfy the rules of “selective two-child policy” bear the second child, the time of
accumulated deficit of pension insurance fund would be postponed by about 9 years;
(3) after implementing universal two-child policy, the time of accumulated deficit of
pension insurance fund would delay under different situations of fertility intentions,
if more than 54% of the qualified couples bear a second child, the accumulated
deficit of pension insurance fund would not appear before 2090. The above
conclusions have passed the sensitivity tests. Therefore, “two-child policy” can
alleviate the payment pressure of pension insurance fund. If the government wants
to solve the payment crisis of pension insurance fund, fertility intentions should be
improved.

Key words: universal two-child policy, pension insurance fund, payment crisis,

policy simulation

1. Introduction and literature review

At this stage, most countries in the world have become the aging society, and China
is no exception. China became the aging society in 2000,' and population aging is
increasing in the following years. The proportion of population at the age of 60, age of

" Zeng Yi (email: zengyi532@126.com), Ph.D., lecture at School of Public Administration,
Zhongnan University of Economics and Law, China; Zhang Xinjie (email: zhangxinjie1218@126.
com), Doctoral candidate, School of Management, Jiangsu University, China; Liu Lingchen (email:
liucool99999@163.com), Ph.D., lecture at School of Statistics, Shanxi University of Finance and
Economics, China.

' According to the United Nations, if the proportion of population at the age of 60, age of 65 and above
reached 10% and 7%, it means the country is an aging society. In the year of 2000 the proportion of
Chinese population at the age of 60, age of 65 and above reached 10.33% and 7% respectively.
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65 and above reached 15.53% and 10.06%' in 2014, which increased by 5.2 and 3.06
respectively. One of the main reasons for China’s entering into the aging society is the
one-child policy implemented since 1978(Wang, 2010). The implementation of “one-
child policy” has reduced the total fertility rate,” as well as the newly born population
(namely low fertility), which contributes to the increasing population aging. The
population aging has brought a series of problems and negative effects, such as the
decline of economic growth, disappearance of demographic dividend, rising payment
pressure of China’s pension insurance fund’, even the payment crisis* and so on (Peng,
Hu, 2011).

In order to reduce these risks and negative effects, China started to adjust the “one-
child policy” to improve the total fertility rate and to alleviate the degree of population
aging. The “CPC Central Committee on deepening reform of overall number of major
issues” issued on November 15, 2013 put forward the implementation of policy
that either the husband or the wife is from a single-child family can have the second
child, which marks the landing of “selective two-child” policy. However, as of the
end of May 2015, only 1.45 million couples in the 11million couples that satisfy the
above requirement apply for having the second child.” The Recommendations of
the CPC Central Committee for the 13" Five-Year plan for National Economic and
Social Development (hereinafter reffered to as recommendations for the 13" Five-
Year plan) put forward the policy that a couple can have the second child (universal
two-child policy). The National People’s Congress passed the population and family
planning law amendment on December 27, 2015 and the universal two-child policy
was formally implemented on January 1, 2016. Therefore, will the universal two-
child policy alleviate the pressure of pension insurance fund payment, and even crack
the payment crisis of pension insurance fund?® This paper uses the actuarial model to

' Source: http://www.stats.gov.cn/tjsj/zxfb/201502/t20150226_685799.html.

* China’s total fertility rate fell from 5.81 in 1970 to 1.8 in the middle of late 1990s.The sixth census
data showed, the total fertility rate was 1.18 in 2010. Although some scholars are skeptical about the
data, the academy community universally accepted China had entered the era of low fertility.

* In 2014, the growth rate of urban pension insurance fund income and expenditure were 11.6% and
17.8%. The growth rate of fund expenditure is faster than that of fund income, which indicates that the
payment pressure of insurance fund is emerging.

* The pressure of payment refers to that the growth rate of payment fund expenditure is higher than
that of fund income. Three situations would appear: First is that current deficit has not yet appear,
namely the pension fund income is more than expenditure. Second is that the current deficit has
appear, but the accumulative deficit has not yet appear, namely accumulated balance can deal
with the current deficit. Third is that accumulative deficit appears, namely the accumulative balance
is depleted and other methods should be found to deal with the expenditure. The third situation refers
to the payment crisis.

* Source: http://china.business.huangiu.com/articl/2015-07/6968582_html.

® Easing the pressure of payment crisis refers to that the accumulative deficit is gradually reduced, but
it may still appear. Solving the payment crisis refers to that accumulative deficit is gradually reduced
and accumulative balance appear. Government prefers to achieve the purpose of solving the payment
crisis.
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analyze the impact of adjustment of fertility policy on financial operation of pension
fund.

Most of the developed countries became aging society in the middle of or the latter
part twentieth Century. The negative effect of aging population on economic and
social security system arouse the attention of scholars abroad (Bakshi, Chen, 1994;
Anderson, 2000). In order to reduce the adverse effects of aging population, abroad
scholars put forward suggestions to encourage fertility. Chesnais (1996) suggested the
low total fertility rate in the developed industrial society could not maintain reasonable
population structure. With increasingly high status of women nowadays, it is necessary
to adopt policies to encourage fertility rate with the replacement level of 2.1. Futagami
and Nakajima (2002) demonstrated the rationality of policies that raise the total fertility
rate from the perspective of morality, economy and society. Then, what is the impact
of encouraging fertility on financial operation of pension insurance fund? With United
Kingdom as example, Blake and Mayhew (2006) used the macro data to demonstrate
that the rising of total fertility rate can alleviate financial burden of pension insurance
fund. Zeng (2007) taking China as example used the population model and found the
two-child policy had significant advantage in narrowing the gap of pension than the
one-child policy. Overall, literature about the impact of raising fertility rate on financial
operation of pension insurance fund are less than that about reasons why fertility rate
is low (Lee and Miller, 1990; Castles, 2003).

Similar to the foreign scholars, many domestic scholars proposed to adjust one-
child policy and analyzed its impact on population system since China became an
aging society (Tian et al., 2005; Cai, 2013); Guo (2004) suggested one-child policy
should be adjusted and corresponding simulation method of population was also put
forward. Zeng (2006) compared the one-child policy with the two-child policy and
found the two-child policy had significant advantage in improving elderly dependency
ratio and in reducing high sex ratio. Since the “selective two-child” policy came out at
the end of 2013 and followed by the “universal two-child policy” at the beginning of
2016, many scholars have studied relative issues about these two policies (Zhang and
Wang, 2014; Qiao, 2015). Shi and Yang (2014) studied fertility intention and fertility
behavior of families that satisfy the requirement of “selective two-child”. Zhang
(2016) put forward complementary measures that promote the implementation of
“universal two-child policy”. Overall, current literatures have optimistic attitude to the
“selective two-child” and “universal two-child policy”, and consider the rising fertility
intention would ease the pressure caused by aging and be conductive to continuation of
demographic dividend.

With more and more scholars suggesting adjusting the “one-child policy” and
restrictions in fertility gradually being liberalized, some scholars (Chen and Song,
2013, Luo et al., 2015) began to study the impact of adjusting policies on financial
operation status of pension fund. Zhang (2010) is one of carliest scholars that study
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this subject and he finds the gap of basic pension fund in high fertility situation is
lower than that in low fertility situation. Sun ef al. (2011) simulated the impact of
different policies on basic pension fund and found that the fund gap peak in the two-
child policy is 1.19 billion yuan less than that in the one-child policy. Zeng ef al. (2015)
set five different contexts of “selective two-child” and used actuarial model to analyze
theses polices’ impact on gap of basic pension fund. Zeng found that with the fertility
intention gradually improved, payment gap of basic pension fund would shrink. Yu
and Zeng (2015) consider delaying retirement age and implementing “selective two-
child policy” are effective measures to realize sustainable development of pension
fund. It is obvious that scholars both home and abroad think adjusting birth policy (or
raising total fertility rate) is one of effective measures to alleviate payment pressure
of pension fund.

However, there is little literature studying the universal two-child policy’s impact
on financial operation of pension fund, nor further studying the fertility intention. This
paper sets the acturial model to analyze the impact of universal two-child policy on
population aging and financial operation of pension fund. This paper not only simulates
the impact of different fertility intention on financial operation of pension fund, but
also compares the effects of universal two-child policy with selective two-child policy.
Comprehensively evaluating the universal two-child provides empirical evidence
for the policy implementation, as well as reference for policy guidance. Hereinafter,
the pension insurance fund refers to the basic pension fund of urban workers if not
specified otherwise.

2. Model and method

The “decision of State Council on establishment of a unified basic pension system
for enterprise employees” ([1997] No. 26 Document) promulgated in 1997 is a
symbol of the establishment of pension system for urban workers. The “decision of
State Council on the improvement of basic old-age insurance system for enterprise
employees”([2005] No. 38 Document) promulgated in 2005 partly amended the
former document. These two documents are applicable for different people. This
paper divides the subjects into four samples: the old, the second old, the second
new and the new. The old refers to those who retired before the implementation of
[1997] No. 26 Document, and they receive the basic pension; the second old refers
to those who work before the implementation of [1997] No. 26 Document, as well
as those who retire in time between the implementation of [1997] No. 26 Document
and [2005] No. 38 Document, and they receive the basic pension, individual account
pension and transitional pension. The second new refers to those who work before
the implementation of [1997] No. 26 Document and retire after the implementation
of [2005] No. 38 Document, and they also receive basic pension, individual account
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pension and transitional pension. The new refers to those who work after the
implementation of [1997] No. 26 Document, they receive basic pension fund and
individual account pension.

As of the end of 2014, there are 13 provinces that have fully funded funding
personal accounts, and the process is slow.' For convenience in research, this paper
assumes that China has not fully funded personal account. Then, the personal
account only has the payment records of employees, which provides numerical
basis for granting individual account pension, as well as the balance of individual
account pension. At the same time, the unified financial accounts include personal
account payment income and fund payment income, which are used to pay for
the basic pension, transitional pension, personal account pension and individual
account return expenses. The return of personal accounts also refers to the balance
of individual account that granted to employees’ heirs in the situation that employees
died. Moreover, if individual account is exhausted and the employees still survive,’
government would continue grant individual account fund. To guarantee the reliability
of conclusion, this paper also show results of the situation with personal accounts
funding in the part of sensitivity analysis.

2.1. The pension fund income model

The pension fund income in the year of t is equal to the value of insured workers in
the year of t multiplied by the base of pension payment in the year of t, and multiplied
by the pension payment rate in the year of t, the function is as follows:

b-1 -1

3 A 3 b o t
3N xw, xR, = (L3 SN xw,  x TT(1+k) xR, (1)

Jj=lx=d] i=lj=lx=a

M=

(AD), = (

i=

(AI), refers to the pension fund income in the year of t, and i is equal to 1, 2, 3.4,
which refers to the old, the second old, the second new, the new. j=1, 2, 3, which refers
to male, female cadres and female workers respectively. Ni’ju refers to the number of
insured workers that are included in i or j, as well as at the age of x in the year of t.
a] and b; refers to the age that employees participate in old-age insurance, and that
employees retire respectively. X, X7 X ")}/ refers to the number of insured
employees, w, refers to the base of pension payment in the year of t, t, refers to the
starting time of actuarial analysis, k, refers to the growth rate of payment base in the
year of t, and R, refers to payment rate of pension fund.

" Source: the statistical bulletin of human resources and social security development in 2014.

* The number of planning granting month of personal account pension of the male workers that retired
at the age of 60 is 139. If when they were at the age of 71, they still alive, government would continue
to grant the pension and till the insured workers died.
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2.2. The expenditure model of pension fund

The expenditure of pension fund in the year of t (AC), includes the basic pension
fund expenditure in the year of t (AC),,, the transitional pension expenditure in the
year of t (AC),,, the individual account pension expenditure in the year of t (AC), Jl, and
the return expenditure of individual account (AC),JZ. The basic pension expenditure
in the year of t is equal to the number of insured employees who retire in the year of
t multiplied by the annual per basic pension in the year of t, and the per basic pension
in the year of t is equal to planned base multiplied by the planed proportion of basic
pension fund, and multiplied by the growth coefficient,' the function is as follows:

(AC),, = 22\2/)[ NJx Bl x sii><\,11‘(1+g>] )

¢, refers to the maximum survival age of insured workers who are j in the year of t,
B is the planned base of basic pension fund of the insured workers who are i and j at
the age of x in the year of t. The annual planned base of old and the second old is the
average wage before his retirement while that of the new and the second new is the
average of the above value and the indexation of expenditure base. s/’ is the planned
proportion of basic pension fund of insured employee who are i and j in the year of t.
g, is the growth rate of basic pension in the year of t. 1+g, is the growth coefficient of
basic pension fund.

The transitional pension expenditure in the year of t is equal to number of second
old and second new who retire in the year of t multiplied by the per transitional
pension fund in the year of t. The per transitional pension fund in the year of t is equal
to the planned base multiplied by payment period, and multiplied by planned granting
proportion of transitional pension fund, and multiplied by the growth coefficient. The
function is as follows:

J

(AC),, = 5,3, 3 IN x G x[1998 = (t—x+a) Dol x T (1+2)] ()

6,'1 is the planned granting base of transitional pension of insured employees who
are i and j at the age of x in the year of t. The planned granting base of the second old
and second new are the average wage before retiring and the indexation of average
expenditure base respectively [1998-(t-x+a])] refers to payment term of insured
employees who are j.” v is the planned granting proportion of transitional pension

' The [2005] 38 file points out that timely adjusting the level of basic pension fund with the adjusting
range of the certain percentage of average wage growth rate.

* The payment term refers to the work period of insured workers before the formally establishment of
insurance system. t-x+a; refers to the first year that insured workers participating work.
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fund of insured employees who are i and j at the age of x in the year of t.' The growth
rate of transitional pension fund in the year of t is equal to the growth rate of basic
pension in the year of t.

The expenditure of individual account pension fund in the year of t is equal to the
number of second old, second new and new who retired in the year of t multiplied
by per individual account pension fund in the year of t. The per individual account
pension fund in the year of t. is equal to the individual account storage divided by the
total number of planned granting months, and multiplied by value of 12, and multiplied
by growth coefficient. The function is as follows:

(AC)}, = ;ji;{ [N x 12 x [[Zl&; xREx (1+r)" "] /mb/} x ‘:/]jw(l +g) !

' o o “4)

r is the deposit band interest rate of 1 year, R is the expenditure rate of individual
account in the year of t, m¥ the number of planed months that grant individual account
pension to insured employees who are i and j in the year of t.

The return expenditure of individual account is equal to the number of dead
employees multiplied by individual account balance. The function is as follows:
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DY is the number of dead insured employees who are i and j at the age of x in
the year of t. Other symbols have the same meaning as above symbols. The first
item at the right of the function is the returned expenditure of individual account
of retired insured employees while the second item is that of working insured
employees.

2.3. The cumulative balance model of pension fund

The cumulative balance of pension fund in the year of t is equal to the total of
balance in the last year t-1 (including the interest) and the balance in the year of t
(including the interest). The balance in the year of t is equal to revenue of pension fund
minus expenditure of pension fund. The function is as follows:

F =F _,x(1+r)+[(Al), - (AC),] x (1 +r) (6)

=1
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F, is the cumulative balance of pension fund in the year of t. Other symbols are
same as the above symbols.

3. Relative parameter calculation and description
3.1. Parameter of age

According to the “labor law of People’s Republic of China”, the legal minimum
employment age is 16. The employment rate of urban population at the age from
16 to 20 is not high (about 10%). Most urban workers are university graduates,
and their employment age is about 22 years old. Therefore, we assume the age that
employees initially attend insurance is 22. According to the data of the sixth census
in 2010, population over 100 is combined into that at the age of 100, which means
that the default maximum survival age in the census is at 100. Since population
forecasting is based on census, this paper also considers 100 as maximum. “The
Recommendations for the 13" Five-Year Plan” points out the policy of progressive
delaying retirement age, which shows the trend of retirement age delaying. Since the
specific plan has not been announced, this paper assumes to set the scheme according
to developed countries: China begins to delay the retirement age since the year of
2022. First, delaying the retirement age of female workers with 6 months every
year, and the retirement age of female workers will reach 55 in 2031. Secondly, the
retirement age of female cadres and female workers begins to be delayed in 2032
with 6 months every year, and the retirement age of female reaches 60 in 2041.
Finally, the retirement age of both female and male begins to be delayed at 2042
with 6 months every year, and the retirement age of both female and male reaches
65 in 2051. Taking the uncertainty of retirement age program and the occurrence of
early retirement behavior into consideration, sensitivity of the retirement age would
be analyzed.

3.2. Forecasting the number of insured employees

This paper bases on the sixth census data in 2010 and uses the method of queue
elements to predict the future population. First, the natural growing population
(classified by age, gender, urban and rural) is equal to the resident population (classified
by age, gender, urban and rural) in the year of t-1 multiplied by the corresponding
survival probability (1- death probability). Second, the number of newborns in the
year of t is equal to total of the population of women who are at the age from 15 to 49
multiplied by corresponding birth rate in the year of t. Third, taking the migration from
rural to urban into consideration, the resident population (classified by age, gender,
urban and rural) could be acquired.
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The following describes how to get the population data of old, second old,
second new and new. First, it is assumed that the female cadres and female
workers account for 50% in the women of cities and towns. Second, it is
assumed that age distribution of insured employees in 2014 (255 million) is
consistent with that of cities and towns population that at the working age.
For example, male population at the age from 22 to 59, female cadres at the
age from 22 to 54', and female population at the age from 22 to 49 accounts
for 54.82%, 24.04% and 21.14% in the cities and towns population that at the
working age respectively. Therefore, the number of male at the age from 22
to 59, female cadres at the age from 22 to 54, and female at the age from 22
to 49 is 139.95, 61.37 and 53.97 million respectively. The male population
at the age of 22 in cities and towns in 2014 accounts for 2.68% in the total
male population at the age from 22 to 59 in cities and towns, then the male
population at the age of 22 in cities and towns is 3.74 million. Other insured
employees population at different ages can be calculated with the same
methods. Moreover, with the same method, we assume the age distribution of
insured retired workers in 2014 (85.93 million) is consistent with that of retired
workers in cities and towns’, then the insured retired employees classified by
different ages can be calculated. According to the four types of age range showed
in the Table 1, the population of old, second old, second new, new in 2014 can
be obtained. Finally, according to queue elements method, the population of old,
second old, second new, new (classified by age and gender) in the year of t is
equal to the population in the year of t-1 multiplied by corresponding survival
probability. There are employees at the age of 22 in cities and towns being brought
into the population system.

Table 1
Age range and population of insured employees in 2014 (10 thousand)

Classification Old Second old Second new New

Male [77,100] 575.69  [69,76]  809.20  [39,68] 9084.74 [22,38]  6685.05
Female cadres [72,100] 60555  [64,71]  600.67  [39,63] 3995.97 [22,38] 326229

Female workers [67,100]  931.81 [59,66] 886.95 [39,58] 3423.79 [22,38] 3262.29

Note: In the two data reported in each cell, the first data is the age range, the second data is corresponding

employee population.

' The population of urban labors concludes the male at the age from 22 to 59, female cadres at the age
from 22 to 54 and female workers at the age from 22 to 49.

* The population of urban retired workers concludes the male above the age of 60, female cadres
above the age of 55 and female workers above the age of 50.
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3.3. The total fertility rate

The total fertility rate is one of the most important parameters of population
prediction. This paper first calculates the total fertility rate in the situation of
continually implementing “one-child policy.” According to the “Chinese Statistic
Yearbook of Population and Employment”, the average fertility rate from 2000
to 2012 was lower than 1.5. The fertility rate in 2010 was as low as 1.18. Is low
level of fertility the actual situation in China? Based on the age distribution of this
six census data in 2010, this paper studies the population progress in the past 20
years and the main population index. Then, comparing with the population index
published by the “Statistic Yearbook of Chinese Population and Employment”,
this paper finds that the phenomenon of concealment is not serious. After the fine-
tuning, the total fertility in 2010 is 1.44. With this value as the total fertility rate
in the situation of continually implementing “one-child policy”, the total fertility
rate in towns and rural is magnified by 1.22 times. Adjusting fertility policy
would improve the total fertility rate. According to the fifth and sixth census
data and relative data in the sampling survey in 2005, the number of couples that
satisfied different fertility policies (selective two-child policy and universal two-
child policy) are calculated. And in combined with the model of “421 family
micro simulation”, this paper simulates the situation of Chinese total fertility
rate in future. In the process of calculation, this paper takes the different fertility
willingness’s impact on total fertility rate into consideration.

3.4. Payment base, payment rate and interest rate

The payment rate of pension fund is 28%, of which the payment rate of employer
and employee is 20% and 8% respectively. The pension fund policy set the payment
base at the average wage of employer in the previous year. However, the actual base
has a gap with this base. For example, the actual payment base in 2014 is 35405 yuan,
and the average wage of employer in 2013 is 51483 yuan.' In order to make closer
to the actual situation, this paper makes the actual payment base as the standard, and
the base in 2015 and in the following years increases by a certain growth rate. It is
assumed that the growth rate of payment base from 2015 to 2020 is 7%, and drops by
0.5% every five years until to 2%. According to the data published by people’s Bank of
China, the fixed deposit rate of 1 year is from 1.5% to 3.5%. This paper takes 2.5% as
the fixed deposit rate of 1 year. We will make the sensitive analysis to the growth rate
of payment base and interest rate.

' In 2014, the pension fund income and the population of insured workers are 2.53 trillion and 255
million. Therefore, the per payment is 9913 yuan, and the base of actual payment is 35405 yuan.
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3.5. Proportion of granting pension fund and the planned granting months

According to [2005] No. 38 Document promulgated by State Council, the assumption is
as follows: (1) the planned granting proportion of basic pension fund to old is 70%. (2) The
planned granting proportion of basic pension fund to second old is 20%, and the number
of planned granting months of individual account is 120. (3) For the second new and
new, the planned granting proportion of basic pension fund is relative with retiring age.
The granting proportion of payment in the first year is 1%, and the proportion would be
40% when the employee is 62 years old. (4) The number of planed granting month of the
individual account pension fund of the second new and new is relative with retiring age,
which is clearly shown in the file of [2005] 38. (5) The planned proportion of transitional
pension fund in second old and second new is 1.2%. (6) The growth rate of per pension
fund is about 90% of the growth rate of payment base.'

4. Empirical results

The actuarial analysis period is from 2015 to 2090, which has the length of 75 years
and belongs to the medium and long-term forecast. There are two factors influencing
the choice of sample. On the one hand is to describe the financial situation of pension
fund in the long-term and to investigate whether the pension fund has the financial
sustainability. On the other hand is that the impact of adjusting policy on pension fund
has time-lag effect. Therefore, the length of 75 years, approximately life cycle of one
generation, is facilitating to analyze the long-term effect.

4.1. The first situation: continually implementing “one-child policy”

With the above 6 functions and the key parameters in the Table 2, this paper
simulates the financial operation of pension fund in the situation of continually
implementing “one-child policy”. Table 3 shows that, deficit of pension fund
appears in 2023, and would expand year by year. Then deficit shrinks from
2032 until to 2038, and then the surplus appears. However, with deepening of
population ageing, deficit again appears in 2059. Due to the accumulated balances,
deficit of pension fund appears in 2076 and would expand in following years. The
cumulative deficit would be 422.36 trillion in 2090. In all, if the “one-child policy”
were continually implemented, pension fund would have no capacity to pay for
the insured residents in 2076, which needs the introduction of other policies to
improve financial situation of pension fund.

' According to China Statistical Yearbook, the average growth rate of per pension fund from 2000 to
2013 is 12.88%, which is equal to 90% of the average growth rate of payment base.
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Table 2
Key parameter list

Parameter

The assumption of base

Total fertility rate

Growth rate of payment base

Growth rate of per pension fund

Planned granting proportion of basic pension
fund of the old

Planned granting proportion of basic pension
fund of the second old

Planned granting proportion of basic pension
fund of the second new and the new

Planned granting proportion of basic pension
fund of the second old and the new

Number of planned granting month of
individual account of the second old

one-child policy: town 1.1956 rural 1.7568

selective two-child policy: town 1.2049~1.3985 rural
1.7373~1.7914

universal two-child policy: town 1.2831~2, rural 1.7633~2

7% from 2015 to 2020, down by 0.5% every 5 years until to
2%

90% of the growth rate of payment base

70%

20%

Proportion is 1% in the first year and cumulating in the
following years

Proportion is 1.2% in the first year and cumulating in the
following years

120

Table 3

Financial operation of pension fund (continually implementing “one-child policy”)

unit (billion)

Year Revenue Expenditure Balance Accumulative balance
2015 2362.94 2164.953 197.987 3462.437
2023 4089.69 4182.629 -92.939 4998.834
2031 6647.943 7291.712 -643.769 2685.111
2032 7082.446 7627.027 -544.581 2194.043
2037 9597.88 9713.71 -115.83 640.044
2038 10240.799 10015.406 225.393 887.073
2058 22724.714 22322.004 402.71 66101.638
2059 23154.92 23517.355 -362.436 67382.683
2076 27531.024 40933.747 -13402.722 -13135.428
2090 26720.629 58726.307 -32005.678 -422365.195

Note: If the balance were less than 0, deficit of pension fund would appear; if accumulative balance were

less than 0, accumulative deficit of pension fund would appear.

4.2. The second situation: the introduction of “selective two-child policy”

The “selective two-child policy” has been introduced since the end of 2013.
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However, there are only 13% of qualified couples applying for the second child,
which indicates the policy is not effective. After the calculation, in compared with
continually implementing one-child policy, when the 13% of qualifed couples would
have the second child, the proportion of retired employee in the on-the-job employee
would decline,' which indicates supporting pressure could be relieved. For example,
the proportion of retirement of the pension fund system in 2090 would be 0.7538
when the “one-child policy” would be continually implemented. This means that 1.32
employees would support 1 retired employee. If the 13% of qualified couples would
have the second child, the proportion of retirement of the pension fund system in 2090
would be 0.7163. This means that 1.39 employees would raise 1 retired employee.
The declining proportion improves the financial operation of pension fund. Compared
with continually implementing “one-child policy”, 13% couples having the second
child would make the revenue and expenditure of pension fund increase by
0.06%-6.25% and 0.01%-1.04% respectively from 2037 to 2090. The point that
deficit of pension fund appears would not been delayed, but the cumulative deficit
point® would be delayed by 1 year with cumulative deficit decreasing by 9.26% in
2090.

If the 13% of qualified couples would have the second child, the financial operation
of pension fund would be improved. However, the capacity of payment before 2090
would not be enough. Table 4 shows that in compared with continually implementing
“one-child policy”, if 50%"’ of qualified couples would have the second child, the
retirement proportion of pension fund system would be 0.6273 in 2090. The points that
deficit and cumulative deficit appear would be delayed 2 and 5 years respectively, and
with cumulative deficit decreasing by 36.02% in 2090. If all the couples that satisfied
the requirement of “selective one-child policy” have second child, the retirement
proportion of pension fund system would be 0.543 in 2090, and the point that deficit
and cumulative deficit appear would be delayed by 7 and 9 years respectively, and with
cumulative deficit decreasing by 71.85% in 2090. It can be seen that with the fertility
intention improves, the point that cumulative deficit of pension fund appear would be
delayed, and the cumulative deficit would decrease.

' The proportion of retirement is mainly used to judge whether the pressure of employee raising
retirement is alleviated. The decreasing retirement proportion refers to that employee population is
relatively increased and the retirement population is relatively decreased. Then the pension fund is
relatively increased while the fund expenditure is relatively decreased, then financial operation is
being improved. Through reporting the changing trend of pension fund balance, the financial operation
of pension fund is judged to whether improved or not.

* It refers that the point that current deficit secondly appears. In various situations, the time point that
pension fund deficit appears is in the year of 2023, but the second time point that deficit appears is
different.

* Reporting 50% is to analyze when the fertility willingness is at a moderate level, how the financial
operation of pension fund changes.

@ Springer



Zeng Yi, Zhang Xinjie, Liu Lingchen 69

Table 4
Financial operation of pension fund (“selective two-child policy” is introduced)

Point that . Change of
. . . Cumulative .
Point that deficit cumulative .. cumulative
Case . deficit in 2090 .
appears deficit (Billion yuan) deficit in 2090
appears yu (%)
“one child-policy” 2023-2037,2059-2090 2076-2090 422365.195 —
N .
13% of qualified couples have the 3 5137 5059.2000 2077-2000  383238.042 9.26

second child

. .
50% of qualified couples have the )5 537 20612000 20812000 270235.549  -36.02
second child

All qualified couples that satisfied the

“selective two-child” have second child 2023-2037, 2066-2090  2085-2090  118879.393 -71.85

Note: the change of cumulative deficit of pension fund in 2090 in the different situations is compares with
the situation of continually implementing “one-child policy”. The 13% of qualified couples refer to
couples that satisfy the requirement of “selective one-child policy”.

4.3. Third situation: implementing the “universal two-child policy”

From the above analysis, the effect of “selective two-child policy” is limited,
which cannot relieve the payment crisis of pension fund. Then what is the effect of
“universal two-child policy”? From Table 1, if the “one-child policy” is continually
implemented, the total population would reach a peak in 2023 with the value of 1.4
billion. The total population would also show a downward trend with 0.6458 billion
in 2090. If 13%' of couples would have the second child, the total population would
reach a peak in 2024 with the population of 1.407 billion. Then it would also show a
downward trend. If all the couples that satisfied the requirement of “universal two-
child policy” would have the second child, the total population would reach a peak
in 2031 with the population of 1.466 billion. Then it would still show a downward
trend. It can be seen that the implementation of “universal two-child policy” cannot
contribute to the rapid growth of population. The problem of population expansion
needs no government attention.

Figure 2 shows the impact of “universal two-child policy” on the population
aging. It can be seen that if the “one-child policy” were continually implemented, the
proportion of population of 65 years and older would increase from 20.82% in 2015
to 36.35% in 2090. If 13% of couples that satisfy the “universal two-child policy” would
have the second child, the proportion of population of 65 years and older would decrease

' Reporting 13% is to compare with the prediction results of “one-child” policy, which is facilitate to
compare the effects of these two policies.
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to 34.39%. If all the couples that satisfy the “universal two-child policy” would have the

second child

, the proportion would decrease to 23.9% in 2090. It can be seen that the

“universal two-child policy” could relieve pressure of population aging. The higher the
fertility intention of “universal two-child policy”, the stronger the relieving effect is.
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Note: Univers.

al two-child(13%) . universal two-child (50%) and universal two-child(100%) refers to

that there are 13% ., 50% and 100% of couples that satisfy the “universal two-child policy”. “One-

child po

licy” refers to that there are13% of couples satisfying the “selective one-child policy”. The

proportion of “65+” refers to that of population of 65 years and older.
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The implementing of “universal two-child policy” can relieve the pressure of
population aging, and further contributes to the decline of retirement proportion of
pension fund. Actuarially, if 13% of couples that satisfy the requirement of “universal
two-child policy” would have the second child, the retirement proportion of pension
fund system in 2090 would be 0.6926, which decreases by 0.0612 compared with
continually implementing “one-child policy” while decreases by 0.0237 in compared
with the situation that 13% of couples that satisfy the requirement of “selective
one-child policy”. If all the couples that satisfy the requirement of “universal two-
child policy” would have the second child, the retirement proportion of pension
fund system in 2090 would be 0.4408, which decreases by 0.3413 compared with
continually implementing “one-child policy” while decreases by 0.1022 compared
with the situation that all couples that satisfy the “selective two-child policy”. It can
be seen that “universal two-child policy” relieves the pressure of arising of employee
with different degrees.

After calculation, if 13% of couples that satisfy the universal two-child would have
the second child, the revenue and expenditure would increase by 0.06% to 12.47% and
0.000002%-3.6% since 2037 respectively in compared with continually implementing
“one-child ” policy. Since the growth rate of revenue is higher than that of expenditure,
the point that deficit of pension fund appears would delay to 2060. The balance would
increase by 7.38%-190% from 2038 to 2058 while the deficit would decrease by 3.8%-
227.32% from 2059 to 2090. Further, the point that cumulative deficit appears would
delay to 2079. The cumulative balance would increase by 0.85%-15.98% from 2037
to 2058 while the cumulative deficit would decrease by 0.85%-15.98% from 2059 to
2090. The cumulative deficit decreases by 23.56% in 2090, which has more effect than
the “selective two-child” policy in the same condition.

According to Table 5, if the fertility willingness would be raised further, the point
that deficit and cumulative deficit appear would be delayed and even the cumulative
deficit would not appear before 2090. If all couples that satisfy the “universal two-
child” policy would have the second child, the cumulative deficit of pension fund
would not appear before 2090, with cumulative balance of 0.407 trillion yuan. If 50%
of couples that satisfy the “universal two-child” policy would have the second child,
the point that cumulative deficit that pension fund appear would be postponed to 2089.
If 60% of couples that satisfy the “universal two-child” policy would have the second
child, cumulative deficit of pension fund would not appear before 2090. Therefore, the
critical point of fertility intention could be calculated to ensure the cumulative deficit
not appear before 2090. Through the interpolation calculation, if 54% of couples that
satisfy the “universal two-child” policy would have second child, the cumulative
deficit of pension fund would not appear before 2090. In all, the “universal two-child”
policy could relieve pressure of pension fund. Alleviating pressure of pension fund, to
a certain extent, depends on the fertility willingness.

@ Springer



72 China Finance and Economic Review

Table 5
Financial operation of pension fund (“20% to 100% couples that satisfy the selective two-policy” have
the second child)

Point that Point that Cumulative Changing of
Case deficit appears cumulative deficit in 2090  cumulative deficit
PP deficit appears (billion yuan) in 2090 (%)
. . 2023-2037,
One-child policy 2059-2090 2076-2090 422365.195 —
13% of qualified couples 2023-2037,
have second child 2060-2090 2079-2090 322864.423 -23.36
20% of qualified couples 2023-2037,
have second child 2062-2090 2081-2090 268588.514 64l
40% of qualified couples 2023-2037,
have second child 2068-2090 2087-2090 109237.064 7414
50% of qualified couples 2023-2037,
have second child 2070-2090 2089-2090 27177871 93.57
60% of qualified couples 2023-2037,
have second child 2073-2090 o -36475.435 -113.37
80% of qualified couples 2023-2037,
have second child 2078-2090 o ~228579.784 15412
All qualified couples have 2023-2037,
second child 2082-2090 o -407106.786 19639
Note: “—” refers to that cumulative deficit of pension fund would not appear before 2090. That the

cumulative deficit is -228579.784 billion means the cumulative balance is 228579.784 billion. 13%
of qualified couples have second child refers to 13% of couples that satisfy the “universal two-child
policy would have the second child.

4.4. Sensitivity analysis

In order to test whether the conclusion has fluctuation when subjecting to the
changes of some parameters, this paper makes a sensitivity analysis. From Table 6, if
the growth rate of payment base were 0.5% higher than the benchmark assumption,
the conclusion would not change: the “universal two-child” policy can play the role of
postponing the cumulative deficit of pension fund. If the fertility intention of “universal
two-child” policy would reach 50% and higher, the cumulative deficit of pension fund
would not appear before 2090. If the bank deposit interest rate were 0.5% higher than
benchmark assumption, the conclusion would still not change. If there were 53% and
more of couples that satisfy the “universal two-child” policy would have second child,
the cumulative deficit of pension fund would not appear before 2090. If the retirement
age were delayed 4 months every year, the conclusion would also not change. If the
individual account would be funded in 2016, the increasing fertility intention would
improve the ability of payment. If the retirement is taken into consideration, the
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“universal two-child policy” can improve the financial operation of pension fund. It
can be seen that the conclusion is quite robust.

Table 6
Results of sensitivity analysis

50% of couples  All couples

0,
13% of couples that satisfy the  that satisfy the

“One-child ‘EhaF satisfy the “universal two- “universal two-
Case olicy” universal two- 4 olicy”  child policy”
poliey child policy” pouey poliey

having second child having second  having second

child child
Point thgt cumulative 2078-2090 2081-2090 - o
Growth rate of  deficit appears
ayment base i e
pay Cumulative deficitin -\ 3,0 313 374588 334 52137.553  -602675.559
2090 (billion yuan)
Bank interest © 0t thateumulative 000 500 50772090 2087-2090 —
deficit appears
Cumulative deficit in
2090 (billion yuany 52413865 419247827 96735.135  -372121.438
Retirement age Ot thateumulative 3, g 2034-2002.2074- 034 h048  2034-2044
deficit appears 2090
Cumulative deficit in
2090 (billion yuan) 101468111 361492.877 6449.978 -37155.057
Point tha.t cumulative 2081-2090 2088-2090 - .
Individual deficit appears
account 1 i1
Cumulative deficit in 5056 o7¢ 20963.156 2201039.003  -525888.456
2090 (billion yuan)
, Point that cumulative )05 5090 2068-2090 2078-2090 _
Earlier deficit appears
retirement H E
Cumulative deficitin ) 7570 37 667897 651 319984375  -148872.198

2090 (billion yuan)

Note: The benchmark assumption is clearly described in the third part of this paper. The payment base
here is 0.5% higher than the assumption, namely 7.5% in the year from 2015 to 2020. The growth
rate decreased by 0.5% every 5 years until to 2%. The bank interest rate is 0.5% higher than the
assumption, namely 3%. The new retirement age scheme regulates that the retirement age is delayed
by 4 months every year until the retirement age reaches 65. The individual account simulates the
financial operation of pension fund in the situation of funding the individual account. “Earlier retirement”
stimulates the employee retiring 3 years ahead of than the expected (statutory) retirement age.

5. Conclusion and policy recommendations

Since January 1, 2016, China’s fertility policy has been transformed from “selective
two-child policy” to “universal two-child policy”. This paper sets the actuarial model
to simulate the impact of adjusting policies on financial operation of pension fund.
This paper finds that: (1) if China would continually implement “one-child policy”,
cumulative deficit would appear in 2076. (2) After the introduction of “selective two-
child policy”, if all the couples that satisfy the requirement of “selective two-child
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policy” have second child, the point that cumulative deficit of pension fund appears
would be delayed by 9 years. Although the “selective two-child policy” can relieve
the pressure of pension fund, the payment crisis of pension fund would not be broken.
(3) After the introduction of “universal two-child policy”, there is no rapid growth
in population with different fertility willingness. The pressure of population aging
is relieved and the point cumulative deficit appears is delayed. (4) 54% and more
of couples that satisfy the “universal two-child policy” would have second child,
cumulative deficit would not appear before 2090. All the above conclusions have
passed the sensitivity test, which indicates that the “universal two-child policy” can
relieve the pressure of pension fund, and alleviating pressure of pension fund, to a
certain extent, depends on the increase in fertility willingness.

Through the above empirical analysis and sensitivity analysis, following commendations
are made in order to promote the sustainable development of pension fund.

First, introducing series of relevant polices about raising the fertility intention
of “universal two-child”. The empirical analysis shows that the higher the fertility
willingness of the “universal tow-child policy”, the better the financial operation of
pension fund. The following policies could be introduced: (1) maternity allowance for
the families that have the second child. (2) income tax relief for the families that have
the second child. (3) in implementing policies such as “low rent housing”, “affordable
housing” give priority to the families that have the second child. (4) Providing
additional medical insurance benefits for the families that have the second child. (5)
Education fee, especially the cost at the university, is waivered for these families.
(6) Some preferential tax policies in domestic service industry are introduced, which
reduces some pressure of rearing child.

Second, the retirement aging program would be introduced as soon as possible and
delay the retirement age as soon as possible. From the results of sensitivity analysis,
if the retirement age would delay by 6 months each year, the financial operation
of pension fund would be better compared with the situation that retirement age is
delayed by 4 months each year. Moreover, in order to ensure the deficit of pension
fund not appear before 2090, if the retirement age would be delayed by 6 months each
year, the fertility intention could be 54%. However, if the retirement age would be
delayed by 4 months each year, the fertility intention has to reach 58%. Therefore, the
government should delay the retirement age at a faster speed to promote the sustainable
development, announce the scheme and the implementing time as soon as possible so
that current employees can have time for relevant preparations.

Third, raising the appreciation rate of pension fund. The results of sensitivity
analysis show that if the bank deposit interest rate were 0.5% higher than the
benchmark assumption, the results would not significantly change in addition to the
absolute value of accumulated balance of pension fund. Currently, the added rate of
pension fund is equal to the deposit interest of one year. But the interest rate is lower
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and the replacement rate of majority of insured employees’ pension fund is lower than
the assumption (58.5%), and even lower than the international warning line (40%).
As a result, government can raise the appreciation rate of pension fund to increase the
pension benefits of insured workers without much burden on government.
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