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Abstract:
It seems that pension insurance, a method that could 
alleviate individual pressure, is extremely import for 
Chinese elders because aging is intensifying these days. 
The aging in China in 2029 will reach 18.19%~23.20%, 
and this proportion would be as 19.05%~25.94% in 2034 
based on mathematic model. The Chinese old-age security 
system consists of three parts: basic old-age insurance, 
enterprise and occupational annuity, and commercial 
old-age insurance. The middle-class households have a 
great impact on the Chinese economic growth and social 
stabilities. Persons from middle-class families have certain 
economic foundation and strong sense of risk and financial 
management, and they also have high degree of recognition 
of commercial pension insurance. The author analyzed 
the current situations of pension insurance consumption 
by Chinese middle-class families, and further predicted 
their investment trend in pension insurance in future. This 
paper’s results would not only provide one of optimization 
strategies for asset arrangement of middle-class families, 
but also supply some suggestions for the insurers how to 
optimize the marketing of commercial pension insurance 
products.

Keywords: Middle-class families; Pension insurance; 
Consume; Aging; Investment trend.

1. Introduction
In the past 20 years, the natural growth rate in China 
has manifested generally a dwindling trend, even 
some national fertility policies were slightly regulat-
ed or completely changed by Chinese government. 
Remarkably, the rate of the natural growth is lower 
than the natural death in 2022. At the same time, the 

number of populations over 65 years has gradually 
increased, especially in 2014[1]. In China, the family 
pension is the most important pension model due to 
filial piety is the core traditional culture. Unfortu-
nately, the pressure from family pension is increasing 
under the situations of family structure reorganiza-
tion, fertility rate decline, etc.
The concept of middle-class is affected by income, 
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occupation, and education etc. The “Hurun Report” nom-
inated that families an annual income between 200,000 
~1,500,000 yuan after tax was thanked to be the mid-
dle-class families in Tier-1 cities in China. This paper here 
cited a family who has an annual income between 200,000 
~720,000 yuan after tax is the middle-class based on the 
views put forward in the “White Paper on Personal Pen-
sion Security in China”. Due to the large range of annual 
incomes, these families are further categorized into low-
middle-class (annual income 200,000 to 360,000 yuan), 
middle-class (annual income 360,000 to 480,000 yuan) 
and high-middle-class (annual income 480,000 to 720,000 
yuan) [2].
The middle-class households have a significant effect on 
Chinese economic growth and social stability, so this pop-
ulation was selected to study. This paper investigated the 
investment trend of pension insurance from middle-class 
families through analyzing authoritative data. This paper 
used literature research method and mathematic modeling. 
This paper’s results would not only provide one of opti-
mization strategies for asset arrangement of middle-class 
families, but also supply some suggestions for the insurers 
how to optimize the marketing of commercial pension in-
surance products.

2. Methods

2.1 Data sources
The authoritative data including the total number of popu-
lations, the natural birth, death, growth rate, the total num-
ber of populations with over 65-year-old, and dependency 
ratio of the elderly population in each year, was collected 
from literatures including the China Statistical Yearbook. 
The author also collected data associated with participa-
tions in pension insurance, their salaries, expenditure and 
pension insurance cost, and the establishment and balance 
of enterprise annuity through the statistical bulletin from 
the Ministry of Human Resources and Social Security 
from 2014 to 2023. Finally, the commercial pension insur-
ance consumption of middle-class families was collected 
from the White Paper on China’s Personal Pension Secu-
rity, which was jointly released by AIA Life Insurance and 
Fudan University, as well as the White Paper on China’s 
Family Risk Protection System, which was jointly released 
by Great Wall Life Insurance and PBC School of Finance, 
Tsinghua University.

2.2 Methodologies

2.2.1 Literature research method

The authoritative data from associated literatures were 

collected, and the current situations on pension insurance 
consumption from middle-class families was analyzed 
thereafter.
2.2.2 Mathematic modeling

The time series regression model was constructed with 
ARIMA, and the auto.arima function was used to auto-
matically confirm the model parameters with the smallest 
AIC value. The forecast function is used to predict the 
data in the 10 times after the given time point, and the 
base plot is used to display the predicted value, confidence 
interval, actual value and test value respectively.
2.2.3 Classification analysis method of pension insur-
ance

The Chinese pension insurance is divided into two cate-
gories: social basic and commercial pension insurance, re-
spectively. The social pension insurance is further divided 
into the basic pension insurance for urban employees and 
the social pension insurance for urban and rural residents 
(combined the New Rural Pension Insurance and the Ur-
ban Residence Insurance to establish a unified basic en-
dowment insurance system for urban and rural residents) 
[3]. Most of the middle-class family members in China 
have purchase and pay social security (including basic 
Old-Age Insurance) accordance with law. Individual who 
participates in the basic pension insurance and pays aid 
continuously for 15 years when they will receive the basic 
pension monthly [4]. Enterprise and occupational annuity 
are supplementary pension systems in China, and there are 
differences in the participants, and insurance conditions et 
al.
At present, there is no unified definition of commercial 
pension insurance in China. However, no matter which 
form of traditional pension insurance, including participat-
ing, or universal pension insurance, exclusive commercial 
pension insurance, etc., the core is that according to the 
insurance contract, the policyholder pays the premium, 
and the insurer pays it in installments (annual or monthly, 
etc.) in the case of the insured in a state of survival.

3. Results

3.1 The aging trend in China
Based on the Statistical Year-book of China released by 
the National Bureau of Statistics, the populations’ aging 
of Chinese from 2003 to 2022 was showed in Table 1.
Based on the above data, a mathematic model was estab-
lished, and this model is used to predict aging in China in 
future (blue line). It seems that the aging in China in 2029 
will reach 18.19%~23.20%, and this proportion would be 
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as 19.05%~25.94% in 2034 (see Fig. 1), suggesting that 
China would be an aging country in the coming future. At 
the same time, China is also against a problem of getting 

old before rich, resulting in an increase in the burden of 
middle-class families.

Table 1. Statistics on the aging of Chinese from 2003 to 2022

Year
Total number
(ten thousand)

Birth rate
(‰)

Death 
rate
(‰)

Natural growth 
rate
(‰)

Total number of over 
65-year-old

(ten thousand)

Over 65-year-old /
total numbers (%)

Dependency 
ratio of the 
elderly (%)

2003 129227 12.41 6.40 6.01 9692 7.5 10.7
2004 129988 12.29 6.42 5.87 9857 7.6 10.7
2005 130756 12.40 6.51 5.89 10055 7.7 10.7
2006 131448 12.09 6.81 5.28 10419 7.9 11.0
2007 132129 12.10 6.93 5.17 10636 8.1 11.1
2008 132802 12.14 7.06 5.08 10956 8.3 11.3
2009 133450 11.95 7.08 4.87 11307 8.5 11.6
2010 134091 11.90 7.11 4.79 11894 8.9 11.9
2011 134916 13.27 7.14 6.13 12277 9.1 12.3
2012 135922 14.57 7.13 7.43 12777 9.4 12.7
2013 136726 13.03 7.13 5.90 13262 9.7 13.1
2014 137646 13.83 7.12 6.71 13902 10.1 13.7
2015 138326 11.99 7.07 4.93 14524 10.5 14.3
2016 139232 13.57 7.04 6.53 15037 10.8 15.0
2017 140011 12.64 7.06 5.58 15961 11.4 15.9
2018 140541 10.86 7.08 3.78 16724 11.9 16.8
2019 141008 10.41 7.09 3.32 17767 12.6 17.8
2020 141212 8.52 7.07 1.45 19064 13.5 19.7
2021 141260 7.52 7.18 0.37 20056 14.2 20.8
2022 141175 6.77 7.37 -0.60 20978 14.9 21.8

Data source: China Statistical Yearbook-2023 (National Bureau of Statistics).

Fig. 1 The Forecast chart of the aging trend of Chinese populations
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3.2 The participations and the cost of pension 
insurance
The Social Insurance Law of People’s Republic of China 
(amended in 2018) was passed in 2010. All employees 
must enroll in the basic old-age insurance system, at the 
same time, the employers and the employees must jointly 
make basic old-age insurance contributions according to 
the requirements of this low. The owner of a private or 
individually owned enterprise that does not employ any 

labors, Persons who are not covered by the basic old-age 
insurance system and who are employed in any other flex-
ible form, might be choose to participate in the basic old-
age insurance system, and the insured shall pay the basic 
old-age insurance premium [4]. According to the statisti-
cal bulletin released by the Ministry of Human Resources 
and Social Security of P.R. China from 2014 to 2023, this 
paper showed the participants in social pension as shown 
in Table 2.

Table 2. The number of participants in social pension insurance from 2014 to 2023

Year
The total numbers of participa-

tion
(ten thousand)

The total numbers of participation from 
towns

(ten thousand)

The total numbers of participation from 
urban and rural residents(ten thousand)

2014 84232 34124 50107
2015 85833 35361 50472
2016 88777 37930 50847
2017 91548 40293 51255
2018 94293 41902 52392
2019 96754 43488 53266
2020 99865 45621 54244
2021 102871 48074 54797
2022 105307 50355 54952
2023 106643 52121 54522

Data source: statistical bulletin released by the Ministry of 
Human Resources and Social Security of PRC.
In 2018, Circular of the State Council on the establish-
ment of a central adjustment system for basic pension 
insurance funds for enterprise employees, proposing the 
implementation of a central adjustment system for the 
pension insurance fund [5]. From the statistical bulletin, 

we here sorted out the basic situation of the income and 
social pension insurance costs, as shown in Table 3. It 
seems that the income and the basic pension insurance 
costs are not optimistic. Based on data from China Pen-
sion Actuarial Report (2019~2050), the current balance is 
deficit and would expand in 2028 [6].

Table 3 The social pension insurance costs and persons’ income from 2014 to 2023

Year
Annual pension benefits

(100 million yuan)
Annual pension benefits from 

towns(100 million yuan)
Annual pension benefits from urban and rural 

residents (100 million yuan)
Income Expenditure Balance Income Expenditure Balance Income Expenditure Balance

2014 27620 21100 35645 25310 21755 31800 2310 1571 3845
2015 32195 27929 39937 29341 25813 35345 2855 2117 4592
2016 37991 34004 43965 35058 31854 38580 2933 2150 5385
2017 46614 40424 50202 43310 38052 43885 3304 2372 6318
2018 55005 47550 58152 51168 44645 50901 3838 2906 7250
2019 57026 52342 62873 52919 49228 54623 4107 3114 8249
2020 49229 54656 58075 44376 51301 48317 4853 3355 9759
2021 65793 60197 63970 60455 56481 52574 5339 3715 11396
2022 68933 63079 69851 63324 59035 56890 5609 4044 12962
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2023 76691 68369 78173 70506 63757 63639 6185 4613 14534

The source of data: statistical bulletin (Ministry of Human 
Resources and Social Security of P.R. China)
The Chinese office from State Council General notice on 
printing issue the measures on occupational annuities in 
state organs and institutions, requires state organs and 
institutions and their staff to establish a supplementary 
old-age insurance system [7]. In 2017, the government 
promulgated the Measures for Enterprise Annuities in 
Order No. 36, which supports those enterprises and their 
employees establish additional supplementary pension 
insurance [8]. Table 4 showed the operation of enterprise 
annuity accounts and funds in China from 2014 to 2023. It 
seems that the number of enterprise annuity households is 
gradually increasing, but the participation rate is generally 

low.

3.3 The current pension insurance consumption 
by middle-class family

3.3.1 The retirement anxiety from middle-class fami-
lies

With demographic changes and social transformation, 
elderly care, child support and education, car and housing 
loans, and changes in retirement age have deteriorated 
the anxiety of middle-class families. According to the 
research of the White Paper on China’s Personal Pension 
Security (2023), we confirmed that factors such as age 
composition, work unit, and income will finally affect the 
anxiety level of middle-class families.

Table 4. The situation of enterprise annuity from 2014 to 2023

Year
The numbers of enterprise annu-

ities(ten thousand)

enterprise annuities(100 million yuan)
Scale of investment opera-

tions
balance(100 million yuan)

2014 7.33 7689
2015 7.55 9526
2016 7.63 11075
2017 8.04 12880
2018 8.74 14770
2019 9.6 17985
2020 10.5 1.29
2021 11.75 2.61
2022 12.80 2.87
2023 14.17 3.19

Source of data: statistical bulletin issued by the Ministry 
of Human Resources and Social Security of PRC.
(1) The age of middle-class family members affects pen-
sion anxiety
According to survey, the anxiety index of 30-year-olds in 
the middle class is 2.32, that of 40-year-olds is 2.74, and 
that of 50-year-olds is 2.71 [2]. In the 30-year-old group, 
the maintenance expenditure of the elderly is smaller, 
the pressure of raising children is relatively small, and 
the anxiety index is lower. The 40-year-old group has 
the highest anxiety about pension, because many elders 
need support and diversified education of their children. 
However, thee retirement anxiety from 50-year-olds is 
decreased slightly because they have more stable and suf-
ficient savings and other financial products to implement 
retirement planning.

(2) Work types of middle-class family members affects 
pension anxiety
In China, the state-owned enterprises (SOEs) had the 
lowest level of anxiety (index,2.52), the foreign-funded 
enterprises have the highest level of concern (index, 3.01), 
and other persons (private enterprises, self-employed, 
joint ventures, and freelancers, etc.) had an anxiety index 
between 1.96 and 2.60 [2]. The anxiety index from state-
owned enterprises is very low just because they might 
have stable income and better welfare. On the other hand, 
the middle-class people who work in foreign-funded en-
terprises have the highest degree of pension anxiety just 
because there is great competition among foreign compa-
nies, strong job mobility, and reducing salary after retire-
ment.
(3) Income relates to pension insurance consumption
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To families with an annual income between 20-360,000 
yuan, the value of existing pension financial products is 
2.1, while the values of pension financial for families’ 
products with an annual income of 36-480,000 yuan and 
48-720,000 yuan are 2.29 and 2.34, respectively [2] Mid-
dle-class families will spend more time and energy to plan 
for old-age care in future and to guarantee their life quali-
ty in future.
3.3.2 Demand diversified for commercial pension in-
surance products

The basic pension insurance is limitation to people’s de-
mands these days. The enterprise annuity is unsatisfied, 
so middle-class families would purchase commercial 
pension insurance. Some studies have found that mid-
dle-class families have varying degrees of concern about 
insufficient social security, increased medical expenditure, 
and asset depreciation [2]. Pension insurance, pension 
savings insurance, pension dividend insurance, pension 
term life insurance, pension universal insurance and oth-
er insurance contents are quite different. For the pension 
financial, 72.4% of the middle class prefer to purchase it 
due to “capital preservation, low risk, and can provide a 
certain amount of cash flow for the pension on a regular 
basis”; Nearly half (48.6%) of the respondents chose to 
purchase the products with “additional health manage-
ment, medical and other services”; When choosing per-
sonal pension products, the pension insurance has become 
the first choice for this group of people, and its purchase 
preference (62.7%) for middle class, and higher than other 
types of personal pension products. According to the sur-
vey, persons chose the minimum annualized guaranteed 
return of 2-3% [2]. According to the White Paper on Chi-
na’s Family Risk Protection System (2023), the number 
one demand of middle- and high-net-worth individuals for 
high-quality pension is wealth and resources [9].

4. Conclusion
The Chinese old-age security system is established on the 
insurance of old-age, and also supplemented by enterprise 
and occupational annuity, and connected with commer-
cial old-age insurance. There are a wide range of persons 
involved in basic pension insurance. As of March 2024, 
1.07 billion populations are have participated in the basic 
pension, an increase of 14.34 million annually. However, 
there are hidden concerns about the financial sustainabil-
ity. Government should take measures to improve the 
pension gap as soon as possible. Collectively, the “wide 
coverage, low security” social basic pension can provide 
relatively stable expectations, and middle-class families 
are willing and able to continue to invest. There is a big 

difference between enterprise and occupational annuity. 
The administrative department should increase publicity, 
improve tax policies, and optimize the transfer and contin-
uation of enterprise annuities, to enhance the continuous 
expand of the enterprise annuity system, so that more 
enterprises can build households so that middle-class fam-
ilies have better pension supplements. The Middle-class 
families have certain economic foundation and strong 
sense of risk and financial management, they have high 
degree of recognition of commercial pension insurance. 
Insurers should customize personalized pension insurance 
products according to the demographic structure, occupa-
tional composition, income and other conditions of mid-
dle-class families. Combined with advanced technologies 
such as artificial intelligence (AI), we will open new busi-
ness areas in combination selection, scheme design, sales 
and service models, so that commercial pension insurance 
can achieve diversified and high-quality development. 
Due to the long investment cycle of pension assets, the 
demand for the safety and value preservation and appreci-
ation of assets is extremely high, so the insurers must con-
tinue to improve their strength and create a good corporate 
image. Due to the limited data collection, the generality of 
the analysis conclusions in this paper has certain limita-
tions. Hopefully the data collection method will be further 
improved, and the data sources will be expanded to enable 
in-depth analysis.
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