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The State Council issued “The decision on the reform of civil servant pension”,
which determined to set a uniform pension under the background of “two sets of
pension systems” and “population ageing”. It stipulates that the new civil servants
pension system will establish the same pension system as that of enterprise, which
combines social pooling and individual account, and supplemented by the Civil
Service Occupational Pension. The pension will on the basis of joint contributions by
units and individuals. The new policy also led the reform of the principle of pension
calculation and providing. Therefore the pension reform has realized the system
merge of civil servant pension and enterprise employee pension.

After the reform, it has solved the pension system unfairness problem. However,
in the process of implementation of enterprise employee pension system, the empty
account problem is getting seriously and the dependence on financial subsidy is
deepening. Although we have adjusted the policies in the process of implement, these
adjustments did not fundamentally solve these problems. In order to avoid the
recurrence of these problems in the process of civil servant pension system reform,
we should examine the sustainability of civil servants pension at the beginning of the
reform to make sure the smooth improvement of the new policy.

Meanwhile, the population ageing induced by low fertility rate and mortality
rate improvement will have impacts on all aspects of economy and society, especially
on the pension system. After the reform, although the new policy has changed the
principle of pension calculation and providing and the units and individuals make
contribution for pension, which will alleviate the pressure on fiscal expenditure to
some extent, the population ageing challenge the financial sustainability of the new
civil servant pension system. On one hand, the system old dependence ratio is
increasing, which make the social pooling difficult to continue; on the other hand, the
prolonging of life expectancy challenges the balance of individual account. At the

same time, the population ageing lead the decline of labor force, which will restrict
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the economy development. Therefore, doing the research of pension system
sustainability must combine the condition of population ageing.

We examine the population-ageing problem by forecast future population.
There are two methods for forecast: Scenario-based Forecasts and Stochastic
Forecasts. We employ stochastic method to forecast future fertility rate and
mortality by employing Lee-Carter model. On the basis of that, we forecast future
population. It can be seen that, the total fertility rate will decrease to 1.1 in 2020.
Because the Lee-Cater model uses the past data to forecast, the fertility will
definitely keep declining. So we correct the fertility rate, make it maintain the level
in 2020 after 2020. When we forecast the future mortality, we use the Coale-Kisker
method to forecast the oldest mortality. It can be seen that the male and female life
expectancy will increase to 81 and 86 by 2033, which is as same as Japanese life
expectancy now. Given that Japan is the longest-lived country in the world and the
economy gap between our country and Japan, we assume the morality will maintain
the 2033’s level after 2033.

On the basis of fertility and mortality forecast, we forecast future population. It
can be seen that, the old dependence ratio will increase rapidly and will reach to 84.01%
in 2070. The percentage of oldest people will increase too because of the prolonging
life expectancy. Meanwhile, the percentage of teenager will decrease and reach to
7.29% in 2070 from 16.42% in 2013. Then we forecast the workers of organizations
and institutions.

On the basis of population forecast, we will examine the pension system
financial sustainability. Usually, scholars examine pension system financial
sustainability by calculating the financing gap and pension debt. We have proved that
the pension debt is not a good indicator to examine the pension sustainably, so we
use the financial gap as the indicator. Taking into account the occupation pension has
not been established, the implementation details have yet to be further established, so
we do not consider its financial gap. Therefore we establish the actuarial model to
calculate the financing gap of social pooling and individual account. It can be seen
that the financing gap will generate on 2032 and the gap will expand continuously.
The financing gap of individual account is huge too.

By examining the effect of fertility rate, mortality, retirement age and pension
adjustment rate on financial gap of social pool, we can conclude that the low fertility

rate and mortality improvement will deteriorate the financial gap. Although raise the
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fertility rate can improve the population structure, the influence on pension system is
long-term, and has no effect in short term. In comparison, the positive impact of delay
retirement age on financing gap is the most significant and immediate, and it can
significantly improve the balance of social pooling account. Raise the contribution
rate can increase pension revenue, and reduce the growth rate of pension will decrease
pension expenditure, and then improve the social pooling balance.

By examining the effect of mortality, retirement age, amortization month and
individual contribution rate on financial gap of individual account, we can conclude
that the mortality improvement, raise the retirement age and increase the contribution
rate of individual account will deteriorate the financing gap of individual account.
Raise the amortization month and decrease the individual contribution rate can
improve the financing gap.

According to the trend of population development and future changes of aging
structure, the core of future pension system design is to achieve the balance between
financial sustainability and adequacy. Therefore, in order to give a more reasonable
policy suggestion, we need examine the adequacy of new pension system. We will
use the pension replacement rate as a measure of pension adequacy index, and
establish the replacement rate model of basic pension, individual account pension,
transitional pension and occupation pension respectively to calculate the pension
replacement rate on the basis of actuarial assumptions. The study finds that the new
pension system could ensure the adequacy of pension for retired workers after the
reform. Then, we examine the effects of the entry age, retirement age, salary and
occupation pension contribution rate on replacement rate. It can be seen that the total
replacement rate and wage level show the reverse changes, and has same change
direction with the retirement age and occupation pension contribution rate. The entry
age has no effect on total replacement rate.

Through the study of the financing gap and pension replacement rate we can
draw the following conclusions:

First, the financing gap of civil servant pension system is worsening and the
finance is unsustainable. Although the financing gap will appear in 2032, in fact the
pension payment capacity of social pooling account is less than 1 from the beginning
of 2026 and deteriorates continuously, and in 2070 the pension payment capacity is
only 0.18.

Second, the population aging is the external factor of the financing gap.
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Reduction of fertility rate and the mortality improvement will worsen the financing
gap. But even if the fertility rate and the mortality rate maintain the current level,
pension payments situation will not been improved very much. Therefore the new
policy itself is deficient.

Third, the system defects are the external factors of the financing gap. They
include: that the retirement age is low and system dependence ratio is high; the
amortization month is low; and pension system lack adjustment mechanism.

Fourth, the pension replacement rate will increase instead of decrease if the
occupation pension is considered, which will aggravate social unfairness. Meanwhile,
the basic pension system takes too much responsibility of endowment. The basic
pension replacement rate is 79.53% and 70.22% respectively for the male and female
“new people”. While the basic pension replacement rate of United States and Japan
is 43.3% and 36.2% respectively.

Through the above research, in order to ensure the sustainable development of
the pension system, we suggest:

First, establish the amortization month adjustment mechanism, which related
with the dynamic mortality rate. Revise the calculation formula of amortization
month, considering the future mortality improvement.

Second, establish the retirement age adjustment mechanism, which related with
the system replacement rate. Establish the delay retirement scheme by maintaining
stability of the future system dependency ratio and average pension replacement rate.

Third, establish the pension adjustment mechanism, which related with the
financing gap. Firstly, determine the annual payment gap evaluation period. If there
is financing gap at the end of the period, we will adjust the pension level.

Fourth, develop occupational pension, establish multi-pillar pension system;

Fifth, encourage fertility, optimizing population structure. Although China has
full implemented the “two child” policy, the policy did not reach the expected. We
need to implement policies to encourage fertility.

Sixth, do actuarial calculation periodically. Population projections regularly,
keep abreast of changes in population structure and life expectancy; Measure the
financing gap and the replacement rate regularly.

Seventh, in order to improve the stability and sustainability of pension system
we should also notice the linkage adjustment between the policies and the coordinated
development between the targets.
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