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ABSTRACT: 

This thesis assesses the replacement ratio effects of the total amount of money 

people will need after retirement in thirty years. Using previous studies about Chinese 

consumption budget allocation and formula of replacement ratio, combining with 

latest statistics from National Bureau of Statistics of China, we separate sample into 5 

parts, and work out a general formula for retirement pension account calculation. The 

data help us to figure out how can the changes in age- and work-related expenditures 

in different categories effect on required replacement ratio, and how can replacement 

ration effect on pension account. We find that Chinese people have a relatively lower 

required replacement ration than national standard, and drawing pension monthly 

lets people receive most and undertake the basic retirement life. Lastly, we still have 

the conclusion of critical importance of private pension saving and investment. People 

need to transform their percentage of pension account. 
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1. Introduction  

China is a country having a relatively complete pension system, which consists of basic 

pension from government, supplement pension from enterprises, and backup pension 

from personal saving. Since the enaction of China’s pension policy, government 

pension has been the fundamental part but the arguments of its advantages and 

disadvantages is indefinite. In April, 2019, the Chinese government published a report 

– China pension actuarial report 2019-2050 (Zheng, 2019) – making a huge splash 

among all Chinese people. In the report, it predicted that the pension reserve will 

reach top in 2027 but fall to negative in 2035, which raising a panic that people retiring 

after 2035 may face with the challenge of receiving less or even no pension. However, 

it is the domestic data, some province has faced with the shortage of pension already. 

The difference of pension reserve among different provinces may become larger 

without central deployment, because of the different demographic structure. For 

example, some big cities like Shanghai may has more labors and larger proportion of 

young people than less developing cities like Henan (Xiao, 2019). With the increasing 

number of pensioners, and passing of “demographic dividend period”, China now are 

facing with a big challenge of how can she keep pension reserve running for a longer 

time.  

This study is going to focus on the retirement condition in thirty years in China. It will 

seek the impact of changes of demographic structure and retirement age on the 

Chinese pension policy, as well as the possible reasons and main factors in shortage 

of pension reserves which may be negative in following years. It is also going to study 

the major expenditure and upgrade of consumption structure in changing the 



3 

 

consumption level of retirement life. 
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2. Review of Literature 

3.1. China’s Pension Policy 

China’s pension insurance system is also called partial accumulation system, and its 

model is social pooling combined with individual account. Under this model, people 

are forced to separate some part of their taxable income into pension account run by 

government, and save remaining money into their personal account at will. 

Government will use the money from young people’s pension account to pay old 

people. The circulation will not stop as long as offspring continuing appear.  

This pattern both achieves the efficiency and encouraged workers to work harder, and 

releases the pressure of government, enterprises and offspring. However, it also has 

shortcomings. If the demographic structure is not good, or pensioners do not have an 

account or receive money more than they saved in pension account, the circulation 

may be endangered – the drain of pension reserve.  

3.1.1. Changes of demographic structure.  

Demographic structure is a very important independent variable of pension reserve, 

and it is necessity for studying the China’s development of GDP, because it impacts 

the labor ratio and aged tendency. China is a low-migration, low-mortality, low-

fertility society. (Eberstadt, 2018). Large population gave China a chance to develop 

its economy by cheap labor and achieve a growth of “legendary”. During that 

“demographic dividend period” (Cf. David Bloom, 2003), the proportion of group aged 

from 15 to 64 once reached 74%, but now, this period is walking away. As a developing 

country, a common concept is that China faces aged tendency due to the Birth Control 

Policy from 1982 to 2008, when the progress of urbanization during this period also 
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accelerates the decline of fertility (Guo, 2012). Cai Fang, a demographer at the Chinese 

Academy of Social Sciences, stated urbanization that slowed down the increase of 

labor supply and the growth of economy that maintains the strong demand of labor 

accelerated china’s dual economy, and thus resulted the upward pressure on wage 

and helped China attach Lewis turning point (Du, 2011). However, inequality exists in 

China’s pension system and urbanization aggravates it. Amount of pension this system 

gives back is closely related with earning, performance and kinds of job. The more they 

own, the more they get from government pension. People who are well-educated can 

get jobs with high salary easier, and even men are more welcomed and can be paid 

more than women. Also, people can get more in a more developed area. Children may 

be more likely to attain higher human capital if they are born in a high parental human 

capital family. As a result, the inequality will last and be passed to next generation 

(Zhu & Walker, 2018). Retired workers in the cities get about 20 times more those in 

rural areas, and there is even a saying goes “There is no retirement in rural areas.” 

(Pak, 2019) In general, most of people are under the burden of pension for themselves 

and for their parents. At a conference on the Chinese economy in 2012, Cai Fang 

issued a dire warning: “There’s now no doubt China will be old before it is rich.” People 

are afraid of provide for their elderly without the money and resources (Luo, 2015). 

And in some single-child family – both wife and husband are the single-child in their 

original family – they even have to support 4 elders and 1 child at same time, which 

need government pension more aggressive. Now, there is 71.79% of pensioners in old 

people who are 60 years old or more in city, however, it was only 38.4% five years ago 

(Zheng, 2019). Tendency of imbalance of demographic structure makes the number 

of pensioners increase rapidly, and applies pressure on government.  
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3.1.2. Changes of retirement age.  

Currently, the retirement age in China is 55 for men and 50 for women, and there will 

be 65 for men and 60 for women by 2052 (Zheng, 2019). In order to earn more money 

to afford pension and let enterprises take more burden, prolonging working age and 

delaying retirement age seems an acceptable method. There is no doubt that delaying 

retirement age will increase the scale of labor market. The most important thing is to 

increase the worker/ retiree ratio (Qiushi Feng, Wei-Jun, Jean Yeung, Zhenglian Wang, 

& Yi Zeng, 2019). Higher educated ratio and higher education level is the tendency; 

thus, consequent higher quality of workforce is in sight. Meanwhile, with the 

development of health care, people are going to live longer and keep working longer. 

Better education and better health care are the fundamental background of 

supporting longer working age, although people may think question of reality of 

money is a bigger stimulate. For government, it is good way to improve solvency of 

the national pension account. The only thing they need to consider is the acceptance 

level of public and disadvantages of elders in labor market. After all, China advocates 

Confucianism which attaches importance to respect to elders, and they are less 

competitive indeed.  

3.2. Shortage of pension reserves 

According to China Pension Actuarial Report 2019-2050 (Zheng, 2019), in 2019, a 

retiree is raised by nearly two contributors, and by 2050, almost one contributor 

needs to support a retiree. In other words, only from the perspective of institutional 

support rate (without considering the increase in per capita treatment), the pressure 

on the payment of basic endowment insurance for urban enterprise employees is 
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constantly increasing.  

The deficit will get bigger and bigger. Accumulate Balance of the National Endowment 

Insurance Fund for Urban Enterprises from 2019-2050 shows that the curve will reach 

the top in 2027 and then dive rapidly, and exhaust in 2035. 

Although the ratio of personal account bookkeeping to GDP increased from 8.0% in 

2019 to 9.3% in 2028, the growth trend is slowing down, and the growth rate tends to 

converge. 

In the past five years, institutional sustainability is experiencing two trends: First, the 

income level of the system has been improved in terms of coverage and collection. 

Second, the pressure on institutional expenditure has been gradually deteriorated as 

deepening the degree of the age of population. The result of the combination of the 

two trends is that basic pension system across the country is sustainable, but the 

differences between regions are enormous. 

3.2.1. Possible reasons and main factors of shortage.  

China had been left behind on pensions, said Stuart Leckie, chairman of Stirling 

Finance Ltd in Hong Kong (Bloomberg , 2018). There are two main reasons. The first 

one is that the primary pensioner paid almost nothing into their pension account 

which means there is always a gap exist. Secondary, with the passing of “demographic 

dividend period”, the decline of fertility, and the increase of retirement, there is a 

widen gap between less income and more payment in pension account. (Gao, 2019).  

Wang Dehua, a researcher at the National Academy of Economic Strategy in Beijing, 

said that China’s biggest fiscal risk was pension risk, and if the pension system can only 
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keep operating with large fiscal subsidies, there would be big problems sooner or later. 

Premier Li Keqiang pledged to increase the allowances and promised ensure people’s 

well-being and basic pension safe payments, and see they are paid on time and in full. 

Under this condition, just as Zhang Bin said, China should encourage individuals to 

invest more to reduce the burden on the government, but not shoulder the 

responsibility all on its own (Bloomberg , 2018), young people tends to seek a way to 

earn enough retirement money by themselves rather than pin hopes on government 

support. People are taking out private pension plans from as young as starting work, 

such as private pension insurance or immigration. (Zhou, 2019). 

3.3. Retirement Life 

People’s life will change dramatically from the first day of retirement. No work, no 

business, but abundant time. Some people may choose to entertain like travelling or 

other things they like. But some people may choose to buy a house or a car to settle 

their money into real estate. After retirement, we can say that people only spend 

money but never earn, except pension. People had to self-fund their retirement, and 

the enormity of that challenge was underestimated, said by Mark Avallone (Dickler, 

2017). There may be only two ways to get though shortage of pension saving: spend 

less or earn more (Dickler, 2017). Thus, we should not only consider having fun, but 

also manage money into different purpose. In this part, we assume using money only 

on our own. To be honest, elders have different expenditures comparing to young 

people. Mao and Xu found a consistent and strong relationship between age and 

personal consumption expenditures (Mao & Xu, 2014). We can have a hypothesis that 

the expense in health care and treatment will increase due to worse body condition, 
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and the cost in cloth and entertainment will decrease due to less energy and 

enthusiasm. 

3.3.1. Major expenditure after retirement.  

In China, there are five fundamental elements – a healthy body (as the most 

important), sufficient money reserve, a suitable place, company with family, and 

tendance – consisting of Chinese-style pension. To achieve these, we need to prepare 

money for health care, house settlement, nursing money, and additional money for 

daily use and other staffs.  

As implementing partial accumulation system as China, American older households 

tend to expense $3800 per month which is only about $1000 less than average. In a 

sample category, elders expense $1322 in housing, $567 in transportation, $499 in 

health care, $483 in food, $237 in personal insurance, $202 in cash contributes, and 

$197 in entertainment (Yochim, 2018). Housing is the biggest cost in elder family 

budget, and its proportion will decrease as the age increase but the proportion of 

family without debt will increase. There is also a positive association between age and 

health care cost, which raises from $3,135 for the 65–74 age group to $3,568 for the 

75-and-over group. Spending on clothing, transportation, and entertainment 

decreased with the age, and these three spending is considered work-related, no 

wonder they are less after retirement (Foster, 2016). Meanwhile, old people will 

increase the expenditure in medical health too. A study in Singapore traced 19 

monthly waves of the Singapore Life Panel and found that major health shock such as 

heart problems, cancer, diabetes, and hypertension, which always happen on old 

people, driven largely by reductions in leisure spending, will cause a financial impact 
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to their family, especially to those without private health insurance (C. Cheng, 2017).  

Fortunately, China’s public medical insurance has almost reached full cover, which will 

cover most basic medical service and help people save a lot of money (C.E. van 

Dullemen, 2016). Unfortunately, for some big health shock, remained financial burden 

is still an unbearable burden for lots of Chinese families after government afford parts 

of its huge medical expenses. According to a 2013 study by Peking University, only 3% 

of respondents had a commercial pension and 0.2% had a supplement pension from 

enterprises. Which means elders in China are confident about government pension 

system and their children, but also push more burden on government and family. And 

according to the feature of the system, the burden shift to the next generation of 

workers. And the gap between rich and poor will continuously widen. (Campbell, 

2019). In the foreseeable future, increasing conflicts between limited care-giving 

service resources and accumulated demand of care giving, high health risks and heavy 

medical burden, high pressure on young people and high risk of the “empty nest” 

(labor forces go to work and leaving only elders or children at home), will still be 

problems and challenges for China’s elderly people (Jiang, Yang, & Sánchez-Barricarte, 

2016).  

3.3.2. Impacts of upgrade of consumption structure on consumption level.  

With the development of society and changes of social climate, customers’ attitude is 

also changing. Different from today’s elders who experienced the most difficult period 

after reform and opening up and used to save money, people who will retire thirty 

years later are enjoying learning new knowledge and using emerging products even 

though those may cost a lot. After all, young generation also face less pressure to save 
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thanks to financial support from their parents (Nie & Palmer, 2016). With transferring 

of the main Chinese industry from manufactory to digital innovation, customers have 

more choices and tend to have price-sensitive mindset. Thus, companies and 

consumers are focusing increasingly on making and buying better quality products 

(Management, 2018). It may be foreseeable that after this group retire, their attitude 

and behavior toward consumption may dramatically change. The phenomenon is 

called upgrade of consumption structure on consumption level. Meanwhile, another 

phenomenon called consumption premiumization also shows up. As raising disposal 

income in Chinese household, people may more like to spend money on traveling and 

to travel to more-distances destinations. The amount of money spending on travel 

among retirement grows 22% from 2012 to 2015 (Walters, et al., 2017). Elders’ 

activities may gradually unlimited and open interests to sports activities once reversed 

for young people.  

According to another report, although the Chinese household saving rate will decline 

in the next few years, but at the same time, the relative stable income growth help 

maintain a potential strong consumption growth which is driven by improved 

technology and investment (Nie & Palmer, 2016). As for total consumption condition 

of China, new consumption may reach to nearly $2 trillion, about 27% of total 

consumption growth which will occur in major economics by 2021 (Walters, et al., 

2017).  

We find consistent and robust age profiles of the composition of personal 

consumption expenditures. Incorporating the estimated results with the population 

forecast data, we predict that the shares of food, household facilities, articles and 
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services, health care and medical services, and residence in domestic consumption 

tend to rise, whereas the shares of clothing, transportation and communication, 

education, culture and recreation services, and miscellaneous goods and services tend 

to fall in the near future. 
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3. Data and Methodology 

This study makes a use of a set of data collected from National Bureau of Statistics of 

China in 2018 and 2012. Since 2013, the National Bureau of Statistics of China (NBSC) 

has conducted surveys on the balance of income and living conditions of urban and 

rural households. Those data are collected quarterly. The data in this survey are 

derived from those before 2013 which differed the urban and rural households of 

survey scope, survey method, and index caliber. The data of urban and rural residents’ 

income and expenditure before 2013 were obtained from Urban and Rural Household 

Sample Survey (NBSC, n.d.). Those data were collected annually.  

According to China’s Pension Policy, the government will take 8% of salary as 

individual contribution, and 20% of enterprise pension to make up retirement account 

(CRN, 2012). Thus, people who has the earning which does not belong to salary will 

not be calculated. In this way, this study only includes the per capita disposal income 

of urban residents (yuan), and its year-on-year growth (%).  

We assume the Equ.1:  

𝑌 = 𝑇𝑀 − 𝑧     (1) 

Let 𝑇𝑀 be the total amount of money that people need when they retire in 30 years, 

𝑧 be the personal account run by Chinese government, and 𝑌 be the personal account 

which includes private pension insurance income, saving account, and investment 

income. When 𝑇𝑀 − 𝑧, the remaining figure 𝑌 is the amount of money people need 

to retire without government pension and social security.  

There are two general rules in national: 4% rule and 80% rule (Probasco, 2019). 4% 
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rule is an easy-to-use formula which is to divide people’s desired annual retirement 

income by 4% which is actually the ratio of return on investment (after taxes and 

inflation, and no additional income). 4% rule hypothesizes that people can have a 

similar life lifestyle just before retirement without spending principle. However, in 

China, people’s consciousness of investment is raising but still lower than saving. The 

amount of pension assets of China is $0.22 million which is extremely lower than US’s 

$27.55 million (OECD Pensions Statistics: Pensions at a Glance, 2000-2018)(Fig.7, 

Fig.8). In other words, Chinese people still rely on government pension account heavily. 

Thus, we choose to skip 4% rule in the following equation, but 80% rule. 

80% rule states that people will need 80% of pre-retirement income after they retire 

to be satisfied. In fact, the figure “80%” is replacement ratio, which refers to the ratio 

between the level of pension received at retirement and level of wage income before 

retirement. In the way of calculation Replacement ratio (RR), we also need the statistic 

of salary which presents only in urban residents. RR is one of the basic indicators to 

measure the difference in life quality before and after retirement. In national standard, 

a nation’s RR should be at least 70%. According to OECD DATA, China gross pension 

RR of men falls from 74% in 2014 to 71.6% in 2018, and of women falls from 69% to 

60.8% whose situation is even worse (OECD Pensions Statistics: Pensions at a Glance, 

2014-2018)(Fig.9, Fig.10). 

A simple formula to calculate China gross pension RR is as following (Equ.2): 

𝑅𝑅 =
𝑎𝑛𝑛𝑢𝑎𝑙 𝑎𝑣𝑒𝑟𝑎𝑔𝑒 𝑝𝑒𝑛𝑠𝑖𝑜𝑛

𝑎𝑛𝑛𝑢𝑎𝑙 𝑎𝑣𝑒𝑟𝑎𝑔𝑒 𝑠𝑎𝑙𝑎𝑟𝑦
     (2)  

All the annual average data are in current year. This formula can help to roughly 
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calculate the average RR in China in current year (Fig.3). In a similar way, we can also 

calculate the RR in different sectors such as individual, enterprise, industry, and 

regions. But this kind of RR is not accurate enough. There is a more accurate equation 

in Aon Consulting’s 2008 Replacement Ratio Study (Equ.3): 

𝑅𝑅 =
𝑃𝑟𝑅𝑃𝐺 − 𝑃𝑟𝑅𝑇 − 𝑃𝑟𝑅𝑆 ± 𝑁𝐶𝐶𝑅 + 𝑃𝑜𝑅𝑇

𝑃𝑟𝑅𝑃𝐺
     (3) 

where 𝑃𝑟𝑅𝑃𝐺 is gross pre-retirement income, 𝑃𝑟𝑅𝑇 is pre-retirement taxes, 𝑃𝑟𝑅𝑆 is 

pre-retirement savings, 𝑁𝐶𝐶𝑅 is changes in age- and work-related expenditures, and 

𝑃𝑜𝑅𝑇 is post-retirement taxes. Aon’s study is based in United States, and it had a 

conclusion of 77% to 89% of RR (Aon Consulting, 2008). In this study, we will have a 

further study based in 2018 China with this formula.  

𝑌 = 𝑃 × 𝑅𝑅 × (𝐷𝐴 − 𝑅𝐴) − 𝑧    (4) 

𝑃 = 𝑥(1 + 𝑎)𝑡     (5) 

To expand the 𝑇𝑀 to a more detailed calculation method, there is a formula (Equ.4). 

𝑃 is the pre-retirement income, which always refers to the last annual salary that 

people will get before retirement. 𝑅𝑅 is the replacement ratio. 𝐷𝐴 is expected dead 

ages which is usually chose the national expected dead age instead of China’s, and 𝑅𝐴 

is the retirement age which will be 65 in thirty years in China according to 

government’s policy tendency. Thus, (𝐷𝐴 − 𝑅𝐴) is the number of years of people’s 

life cycle after retirement.  

For people who are still working, there is the Equ.5. In this equation, 𝑥 represents 

current salary, 𝑎 represents increase percentage of salary, and 𝑡 represents the years 

to work before retirement. For people who have not go to work, but want to calculate 
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the 𝑇𝑀, there are some suggestions. 𝑥 can be their expected salary which may varies 

largely according to different cities, education level, industry, age, work experience, 

gender and so on.  𝑎 can also be the average increase rate in that year, for example, 

the average increase rate urban unit employees are 7.4% in 2018 (NBSC, 2018). In this 

way, 𝑧  can be calculated by using the pension calculation provides by China 

Contribution Bank (CCB), people can find it in their website. This pension calculation 

also needs previous information. There are three kinds of drawing ways in China’s 

pension system, and each way can contribute to different replacement ratio, which 

this study will discuss in the Analysis part.  
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4. Analysis and Findings 

First, let us look at the Fig.1. According to the different caliber and survey method 

since 2013, we can only get the latest data, which is divided into 5 parts, each part 

presets 20% of disposal income level, in 2012. Thus, we use the quarterly accumulate 

ratio in statistics from 2013A (the first quarter in 2013) to 2018D (the last quarter in 

2018) to calculate the simulate the data in different level (Fig.4, (NBSC, n.d.)). Those 

are data in row 1. 

Then, we use the data from another study in China Economic Review (Fig.5, (Rui Mao, 

2014)) to get the percentage in household total spending varies from 30 years old to 

above 60 years old. Thus, we can use the percentage and disposal income to calculate 

the changes in age- and work-related expenditure.  

In different expenditure category, the Increase/ Decrease variable is calculated by the 

working expenditure minus the retired expenditure. The Total Increase/ Decrease in 

Age- and Work-Related Expenses is the sum of all Increase/ Decrease variables.  

In Fig.1, we can find that retired expenditure has a less expense in Education, Culture 

& Recreation Services of 5%, Miscellaneous Goods & Services of 0.5%, Clothing of 4%, 

and Transportation & Communication of 5.5%; and it has a more expense in Health 

Care & Medical Services of 9.5%, Household Facilities, Articles & Services of 1%, 

Residence of 1%, and Food of 5.5%. the total average has a more expenditure of 2%. 

But for different level of disposal income, the situations are not correlated with the 

annual average percentage expenditure. For people who are in the lowest 20% of 

disposal Income, they may face a less expenditure of 336.8 yuan. People in the lower 
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20% of disposal Income may face a more expenditure of 2113.3 yuan. People in the 

medium 20% of disposal Income may face a more expenditure of 2826.6 yuan. People 

in the higher 20% of disposal Income may face a more expenditure of 3759.0 yuan. 

And people in the highest 20% of disposal Income may face a more expenditure of 

6520.3 yuan.    
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Fig.1 Expected Expenditure for a 2018 Pre-Retirement Income Level of Different 

Disposal Income 

Now, we put the data in row 10 – Total Increase/ Decrease in Age- and Work-Related 

The lowest 

disposal 

Income: 20%

The lower 

disposal 

Income: 20%

The medium 

disposal 

Income: 20%

The higher 

disposal 

Income: 20%

The highest 

disposal 

Income: 20%

Average 

Annual 

1 Disposable income per capita 16841.0 27268.5 36472.8 48502.8 84132.7 42643.56

2
Education, Culture & 

Recreation Services

a. Working 2105.1 3408.6 4559.1 6062.9 10516.6 12.5%

b. Retired 1263.1 2045.1 2735.5 3637.7 6310.0 7.5%

c. Increase/ Decrease (2a-2b) 842.1 1363.4 1823.6 2425.1 4206.6 5.0%

3
Health Care & Medical 

Services

a. Working 1263.1 170.4 228.0 303.1 525.8 7.5%

b. Retired 2863.0 102.3 136.8 181.9 315.5 17.0%

c. Increase/ Decrease (3a-3b) -1599.9 68.2 91.2 121.3 210.3 -9.5%

4
Miscellaneous Goods & 

Services

a. Working 673.6 1090.7 1458.9 1940.1 3365.3 4.0%

b. Retired 589.4 954.4 1276.5 1697.6 2944.6 3.5%

c. Increase/ Decrease (4a-4b) 84.2 136.3 182.4 242.5 420.7 0.5%

5
Household Facilities, Articles 

& Services

a. Working 1010.5 1636.1 2188.4 2910.2 5048.0 6.0%

b. Retired 1178.9 1908.8 2553.1 3395.2 5889.3 7.0%

c. Increase/ Decrease (5a-5b) -168.4 -272.7 -364.7 -485.0 -841.3 -1.0%

6 Residence

a. Working 1684.1 2726.9 3647.3 4850.3 8413.3 10.0%

b. Retired 1852.5 2999.5 4012.0 5335.3 9254.6 11.0%

c. Increase/ Decrease (6a-6b) -168.4 -272.7 -364.7 -485.0 -841.3 -1.0%

7 Food

a. Working 6315.4 10225.7 13677.3 18188.6 31549.8 37.5%

b. Retired 7241.6 11725.5 15683.3 20856.2 36177.1 43.0%

c. Increase/ Decrease (7a-7b) -926.3 -1499.8 -2006.0 -2667.7 -4627.3 -5.5%

8 Clothing

a. Working 1684.1 2726.9 3647.3 4850.3 8413.3 10.0%

b. Retired 1010.5 1636.1 2188.4 2910.2 5048.0 6.0%

c. Increase/ Decrease (8a-8b) 673.6 1090.7 1458.9 1940.1 3365.3 4.0%

9
Transportation & 

Communication

a. Working 2105.1 3408.6 4559.1 6062.9 10516.6 12.5%

b. Retired 1178.9 1908.8 2553.1 3395.2 5889.3 7.0%

c. Increase/ Decrease (9a-9b) 926.3 1499.8 2006.0 2667.7 4627.3 5.5%

10

Total Increase/ Decrease in 

Age- and Work-Related 

Expenses

-336.8 2113.3 2826.6 3759.0 6520.3 -2.0%

Expenditure Category

Expected Expenditure for a 2018 Pre-Retirement Income Level of (yuan):
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Expenses – into row 4 – Expenditure Changes at Retirement –in Fig.2. The percentage 

of savings of disposal income comes from the study in China Economic Review (Fig.6). 

There are three kinds of drawing method to draw their pension account. If people 

choose to draw at once, they may receive the least amount of money which is the 

exact amount in their personal account run by Chinese government. If people choose 

to draw monthly, they can set the times or certain amount of money of drawing. 

However, the amount of money in the first month of monthly drawing would be low, 

which makes the RR of first month looks relatively lower but same as once drawing. 

People do not need to worry about that, because the monthly pension will be going 

on continually. The total pension people receive can be most in this monthly drawing 

way suppose they take all times of pension. The last type of drawing has medium 

amount, but is not included in this study, because different people may have different 

preference and demand of the monthly amount. There is no meaning to discuss it.  

In Fig.2, we suppose that people’s expected dead age will be 77.1 in 2050 (Pinguo, 

2019), thus, we can set the estimated collection times to be 12 years due to the 

estimated retirement age of 65 for both men and women. According to China’s 

pension policy, retirees also need to pay postretirement taxes of their retirement 

income. In row 6, there are Total Postretirement Taxes need to pay. Due to the annual 

pre-retirement disposal income in row 1, we divide row 6 into annually to have row 

6a. Due to the different draw method, there will be different taxes each year for 

monthly drawing, and here we have row 6b for first year taxes. In row 8, there are 

Required Replacement Ratio. In once drawing, People in the lower 20% of disposal 

Income has the highest required RR which is 66%, and people in the highest 20% of 
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disposal Income has the lowest required RR which is 52%. In first year of monthly 

drawing, people in the lower 20% of disposal Income has the highest required RR 

which is 69%, and people in the highest 20% of disposal Income has the lowest 

required RR which is 57%. 

As we can see in the Fig.2, whether in which level of disposal income, the social 

security replacement ratio will be constant, under the condition of controlling 

constant projected average annual salary growth rate.  

Due to the different required RR, the Required Replacement Ratio from Other Sources 

are also different. People in the lower 20% of disposal Income has the highest 

Required Replacement Ratio from Other Sources of 19% if drawing at once, of 3% if 

drawing monthly, and of 22% in first month.  
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Fig.2  2018 Pre-Retirement Income Level of Different Disposal Income 

We can calculate the personal account and get the answers of total and initial period 

of amount received, total and initial period of taxes in China Contribution Bank (CCB)’s 

website by using Pension Calculator. 

The lowest 

disposal 

Income: 20%

The lower 

disposal 

Income: 20%

The medium 

disposal 

Income: 20%

The higher 

disposal 

Income: 20%

The highest 

disposal 

Income: 20%

1
Annual per Capital 

Disposal Income 
16841.0 27268.5 36472.8 48502.8 84132.7

2 Pre-Retirement Savings

a. As a % of Disposable 

Income 
32.00% 34.38% 36.75% 39.13% 41.50%

b. Amount Saved 5389.12 9373.55 13403.75 18976.72 34915.07

3
Pre-Retirement 

Spendable Income (1-2b)
11451.88 17894.95 23069.05 29526.08 49217.63

4
Expenditure Changes at 

Retirement 
-336.82 2113.31 2826.64 3758.97 6520.28

5

Required Post-

Retirement Spendable 

Income (3+4)

11115.06 20008.26 25895.69 33285.05 55737.91

6
Total Postretirement 

Taxes
10560.05 24118.65 38565.25 60007.78 138924.98

a. Annual Postretirement 

Taxes (6/12 )
880.00 2009.89 3213.77 5000.65 11577.08

b. First Year - only for 

monthly
582.95 1157.88 2024.52 3157.44 7474.44

7
Required Gross Post-Tax 

Retirement Income (5-6)
10235.06 17998.37 22681.92 28284.40 44160.83

8
Required Replacement 

Ratio (7/1)
0.61 0.66 0.62 0.58 0.52

a. First Year - only for 

monthly
0.63 0.69 0.65 0.62 0.57

9
Estimated Social Security 

Benefit

a. Draw at Once 95154.00 154,072.91 206070.86 274047.17 475376.81

b. Draw Monthly 126725.46 205193.28 274443.79 364974.20 633103.66

c. First Month 660.79 1069.95 1431.05 1903.11 3301.23

10
Social Security 

Replacement Ratio 

a. Draw at Once 

(9a/12 /1)
0.47 0.47 0.47 0.47 0.47

b. Draw Monthly 

(9b/12 /1)
0.63 0.63 0.63 0.63 0.63

c. First Month (9c*12 /1) 0.47 0.47 0.47 0.47 0.47

11
Required Replacement 

Ratio from Other Sources 

a. Draw at Once (10a-8) 0.14 0.19 0.15 0.11 0.05

b. Draw monthly (10b-8) -0.02 0.03 -0.01 -0.04 -0.10

c. First Month (10c-8) 0.15 0.22 0.18 0.15 0.10

Expenditure Category

 2018 Pre-Retirement Income Level of:
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5. Conclusion 

With the National Standard of 70% of replacement ratio, we do not have such high 

required replacement ratio. In Fig.2, the highest required RR appears in the lower 20% 

of disposal Income both in once drawing of 66% and in monthly drawing of 69%. These 

two required RR are lower than 70%, to say nothing of approaching the result of 77% 

to 89% of United States in the 2008 RR study by Aon Consulting. People can receive 

most and receive the highest social security RR if they choose to have a monthly 

drawing. Expect the lower 20% of disposal Income level, even most of them do not 

need to have other sources of income. However, the replacement is just enough for 

normal life. People may also out of elbows if they have other additional expenditures, 

such us buying bulk commodities, and suffering critical illness. For other kinds of 

drawing method, people still need to prepare a 5% to 22% of private income to satisfy 

their normal retirement life and required needs.  

As a result, most of people need to contribute an awareness of saving and investment. 

Especially, the Government of China (GOC) published a report of worrying about the 

negative budget statement in pension reserve in 2035 (Zheng, 2019). People should 

also be responsible for themselves’ retirement plan. There are only two ways for 

people to go through this narrow bridge, saving more or spending less. The earlier 

people begin to awake to invest or save, the better life they may have after retirement.  
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7. Tables and Figures 

 

Fig.1 Expected Expenditure for a 2018 Pre-Retirement Income Level of 

Different Disposal Income 

The lowest 

disposal 

Income: 20%

The lower 

disposal 

Income: 20%

The medium 

disposal 

Income: 20%

The higher 

disposal 

Income: 20%

The highest 

disposal 

Income: 20%

Average 

Annual 

1 Disposable income per capita 16841.0 27268.5 36472.8 48502.8 84132.7 42643.56

2
Education, Culture & 

Recreation Services

a. Working 2105.1 3408.6 4559.1 6062.9 10516.6 12.5%

b. Retired 1263.1 2045.1 2735.5 3637.7 6310.0 7.5%

c. Increase/ Decrease (2a-2b) 842.1 1363.4 1823.6 2425.1 4206.6 5.0%

3
Health Care & Medical 

Services

a. Working 1263.1 170.4 228.0 303.1 525.8 7.5%

b. Retired 2863.0 102.3 136.8 181.9 315.5 17.0%

c. Increase/ Decrease (3a-3b) -1599.9 68.2 91.2 121.3 210.3 -9.5%

4
Miscellaneous Goods & 

Services

a. Working 673.6 1090.7 1458.9 1940.1 3365.3 4.0%

b. Retired 589.4 954.4 1276.5 1697.6 2944.6 3.5%

c. Increase/ Decrease (4a-4b) 84.2 136.3 182.4 242.5 420.7 0.5%

5
Household Facilities, Articles 

& Services

a. Working 1010.5 1636.1 2188.4 2910.2 5048.0 6.0%

b. Retired 1178.9 1908.8 2553.1 3395.2 5889.3 7.0%

c. Increase/ Decrease (5a-5b) -168.4 -272.7 -364.7 -485.0 -841.3 -1.0%

6 Residence

a. Working 1684.1 2726.9 3647.3 4850.3 8413.3 10.0%

b. Retired 1852.5 2999.5 4012.0 5335.3 9254.6 11.0%

c. Increase/ Decrease (6a-6b) -168.4 -272.7 -364.7 -485.0 -841.3 -1.0%

7 Food

a. Working 6315.4 10225.7 13677.3 18188.6 31549.8 37.5%

b. Retired 7241.6 11725.5 15683.3 20856.2 36177.1 43.0%

c. Increase/ Decrease (7a-7b) -926.3 -1499.8 -2006.0 -2667.7 -4627.3 -5.5%

8 Clothing

a. Working 1684.1 2726.9 3647.3 4850.3 8413.3 10.0%

b. Retired 1010.5 1636.1 2188.4 2910.2 5048.0 6.0%

c. Increase/ Decrease (8a-8b) 673.6 1090.7 1458.9 1940.1 3365.3 4.0%

9
Transportation & 

Communication

a. Working 2105.1 3408.6 4559.1 6062.9 10516.6 12.5%

b. Retired 1178.9 1908.8 2553.1 3395.2 5889.3 7.0%

c. Increase/ Decrease (9a-9b) 926.3 1499.8 2006.0 2667.7 4627.3 5.5%

10

Total Increase/ Decrease in 

Age- and Work-Related 

Expenses

-336.8 2113.3 2826.6 3759.0 6520.3 -2.0%

Expenditure Category

Expected Expenditure for a 2018 Pre-Retirement Income Level of (yuan):



 

 

 

Fig.2  2018 Pre-Retirement Income Level of Different Disposal Income 

 

 

 

 

The lowest 

disposal 

Income: 20%

The lower 

disposal 

Income: 20%

The medium 

disposal 

Income: 20%

The higher 

disposal 

Income: 20%

The highest 

disposal 

Income: 20%

1
Annual per Capital 

Disposal Income 
16841.0 27268.5 36472.8 48502.8 84132.7

2 Pre-Retirement Savings

a. As a % of Disposable 

Income 
32.00% 34.38% 36.75% 39.13% 41.50%

b. Amount Saved 5389.12 9373.55 13403.75 18976.72 34915.07

3
Pre-Retirement 

Spendable Income (1-2b)
11451.88 17894.95 23069.05 29526.08 49217.63

4
Expenditure Changes at 

Retirement 
-336.82 2113.31 2826.64 3758.97 6520.28

5

Required Post-

Retirement Spendable 

Income (3+4)

11115.06 20008.26 25895.69 33285.05 55737.91

6
Total Postretirement 

Taxes
10560.05 24118.65 38565.25 60007.78 138924.98

a. Annual Postretirement 

Taxes (6/12 )
880.00 2009.89 3213.77 5000.65 11577.08

b. First Year - only for 

monthly
582.95 1157.88 2024.52 3157.44 7474.44

7
Required Gross Post-Tax 

Retirement Income (5-6)
10235.06 17998.37 22681.92 28284.40 44160.83

8
Required Replacement 

Ratio (7/1)
0.61 0.66 0.62 0.58 0.52

a. First Year - only for 

monthly
0.63 0.69 0.65 0.62 0.57

9
Estimated Social Security 

Benefit

a. Draw at Once 95154.00 154,072.91 206070.86 274047.17 475376.81

b. Draw Monthly 126725.46 205193.28 274443.79 364974.20 633103.66

c. First Month 660.79 1069.95 1431.05 1903.11 3301.23

10
Social Security 

Replacement Ratio 

a. Draw at Once 

(9a/12 /1)
0.47 0.47 0.47 0.47 0.47

b. Draw Monthly 

(9b/12 /1)
0.63 0.63 0.63 0.63 0.63

c. First Month (9c*12 /1) 0.47 0.47 0.47 0.47 0.47

11
Required Replacement 

Ratio from Other Sources 

a. Draw at Once (10a-8) 0.14 0.19 0.15 0.11 0.05

b. Draw monthly (10b-8) -0.02 0.03 -0.01 -0.04 -0.10

c. First Month (10c-8) 0.15 0.22 0.18 0.15 0.10

Expenditure Category

 2018 Pre-Retirement Income Level of:



 

 

8. Appendix  

 

 

Fig.3 Average RR in China in Current Year 

 



 

 

Fig.4 Per Capita Disposable Income of Urban Residents and Increase Rate 

 

 

Fig.5 The Percentage in Household Total Spending Varies from Age Cluster  

 

Fig.6 The percentage of savings of disposal income 



 

 

 

Fig.7&8 Private Pension Assets (Total, Million USD, 2000-2018) 



 

 

 

 

Fig.9&10 Gross Pension Replacement Rates (men/women, 2014-2018) 


