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Abstract. In recent years, the problem of ageing in the country has become increasingly serious. 

In addition, with the number of newborn babies dropping sharply, social pressure increasing and 

the number of young workers seriously insufficient, the problem of old age has become a severe 

test before people and is gradually affecting social and economic development. Between 2005 

and 2021, the proportion of China’s total population aged 60 and over will rise from 11.1% to 

12.5%, and the old-age dependency coefficient from 10.69% to 11.60%. In order to alleviate this 

predicament, the State has introduced a new policy aimed at providing better old-age protection 

for the elderly and improving their living standards. This new policy not only helps to solve the 

problem of old age, but also reduces the “burden” of the only child, and should be based on 

China’s national conditions to establish an old age system with Chinese characteristics, so that 

old age is no longer difficult. China’s future population will be very different from before. 
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1.  Introduction 

At present China is facing a very serious problem of old age in which according to statistics, that as of 

the end of 2019, China’s elderly population aged 60 years and above has reached 249 million people, 

accounting for 17.9% of the total population. It is expected that by 2030 the elderly population will be 

more than 400 million, which will further aggravate the urgency of the old age problem in China [1]. 

This is coupled with the fact that the number of only children in China has reached about 180 million as 

of last year. This is due to the fact that in previous years, China implemented a family planning policy 

that advocated for fewer children and better births, leading many families to have only one child [2]. 

Under these circumstances, the only-child family group is facing heavier pressure than other families in 

their ability to provide for the elderly while also shouldering the responsibility for the care of their 

parents, which leads them to have a greater need of the State’s support and assistance. 

The State has decided to provide a better old-age protection for families with an only child by 

implementing a new policy [3]. This policy would provide numerous benefits to families with a single 

child, though this may adversely affect the population growth and rate of newborns as the benefits of 

having one child may influence the decision of parents in regards to the number of children they choose 

to conceive [4]. This however is far from the only issue plaguing China and its population problem. 

There have been data recorded of the adult population in China regarding their health with a growing 

diabetes epidemic being of particular concern, in both rural and urban populations. The health risks and 
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consequences of diabetes causes a large strain on the Chinese economy and will be costly for many 

adults in China, which may affect their lifestyle including their ability to provide for themselves and 

their family members [5]. There have also been research studies performed on the neonatal mortality 

rate, or the rate of newborn deaths within the population in China. These neonatal deaths make up a 

large proportion of preventable deaths in the country and contribute to the population issue in China, in 

that the gap between the number of elderly and the youth in China will continue to grow wider with each 

passing year [6]. Together, these issues and factors that may seem unrelated to one another contribute to 

the general population predicament that China is tasked with solving. 

2.  Methods 

2.1.  Data source 

The majority data comes from https://fred.com. The data from 1945 to 2021 and use more than thousands 

variables. Also the research labeled “Burden of diabetes in the adult Chinese population: A systemic 

literature review and future projections.” 

2.2.  Method introduction 

This paper uses ACF graph, time series and Arima prediction to analyze the data. In order to determine 

the finer details regarding the factors that may affect the lifestyle of the Chinese population, accurate 

data from several research papers were required and consulted. One of these papers was authored by 

John Bongaarts and Susan Greenhaigh [7]. The one-child campaigns that China held and the lack of an 

alternative policy given for several years after the fact. Though this policy has since been lifted as of the 

writing of this paper, the lasting consequences of this one-child limitation policy has left unintended 

side effects for China’s fertility rate due to the perceived success and its establishment for several 

decades within China. Data from this paper include the drop of fertility within China ever since the 

establishment of the limitation policy and the cost of which this policy has left on one-child families. 

This is notable as in accordance with the needs of these families, the State has currently developed a 

new policy in which the goal is to aid these one-child families with their increased burden in supporting 

the elderly and their own families [8]. 

Another factor to consider was the health of the general population. This source contains details and 

projections of the diabetes epidemic within China and the increasing amount of the population that will 

develop diabetes over several years. Rapid westernization in China had led to a change in the lifestyle 

of many citizens living in China, with long-term health being majorly impacted as a result [9]. The data 

published in the paper was determined through an estimation of the diabetes patients in China at the 

time of the paper being written through researching articles published in both English and Chinese that 

had the keywords “diabetes”, “China”, and “prevalence”. The projections recorded in the paper were 

made by taking into account the population growth of China at the time and comparing the prevalence 

of diabetes in the population to those of similar cities in Hong Kong that were recorded at the time. Risk 

factors including the lifestyle of the average citizen was also taken into account when creating these 

projections of diabetes prevalence over time [10].  

In order to consider the variable of newborn deaths, the article titled “Neonatal mortality and leading 

causes of deaths: a descriptive study in China, 2014-2018” was also taken into account. This paper 

addresses the neonatal deaths in China and its causes, which a large proportion of which are preventable 

if the issues were targeted, and potential measures the government can take to intervene. The study 

performed in the paper was based on data procured from the National Maternal and Child Health 

Surveillance System, and considered all the neonates that were observed to have died after their delivery. 

Their results also included the mortality rate and the leading causes of death for the neonates in the 

number that was analyzed at the time. 
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3.  Results and discussion 

The results and analysis of these research studies were used in our observations and considered for the 

role they play on China’s population. The graph below shows the time series of birth rate (Figure 1). 

 

Figure 1. Time series plot of birth rate. 

The diagram above shows a downward trend, at the same time, it does not show any cyclical or 

seasonal patterns. In the fourth year, the birth rate peaked at 8.00, and since then, the chart has fluctuated 

in an irregular pattern. In the 8th to 16th years, the birth rate declined rapidly, falling from about 7.00 to 

about 3.00. By the 16th year, the change of the chart had stabilized, with the birth rate hovering around 

2.00. The graph below shows the fertility rate change (Figure 2). 

 

Figure 2. Time series plot of fertility rate. 

The diagram above shows a downward trend, at the same time, it does not show any cyclical or 

seasonal patterns. In the fourth year, the birth rate peaked at 8.00, and since then, the chart has fluctuated 

in an irregular pattern. In the 8th to 16th years, the birth rate declined rapidly, falling from about 7.00 to 

about 3.00. By the 16th year, the change of the chart had stabilized, with the birth rate hovering around 

2.00 (Table 1 and 2). 
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Table 1. ADF test results. 

difference in order t p 
threshold value 

1% 5% 10% 

0 -2.556 0.102 -3.558 -2.917 -2.596 

1 -7.343 0.000 -3.548 -2.913 -2.594 

Table 2. AIC and BIC results. 

difference in order sample size Built on lags AIC value BIC value 

0 54 7 -28.438 -10.537 

1 58 2 5.031 13.273 

The graph below shows the Arima prediction for the future of the population change in China. The 

graph shows stable increasing tendency, from -250G to 1500G, and the forecasting value is still a straight 

line. However, the real value may be under the forecasting value according to the orange line. This 

means that the increasing rate of China might decrease in the future (Figure 3). 

 

Figure 3. ARIMA model prediction results of fertility rate. 

The chart illustrates a decreasing tendency and does not show any periodicity or seasonality. In the 

sixth year, the population fertility rate reached its highest point of about 8, after which the diagram 

fluctuated in an irregular state until the fifteenth year, when the change of the diagram leveled out, 

fluctuating around the fertility rate of 2. In the forecast of the future, the fertility rate will continue to 

decline, constantly approaching 0. 

Through a series of research and studies, the State has decided to provide better old-age protection 

for families with an only child by implementing a new policy. According to this new policy, families 

with an only child can receive certain pension subsidies as well as enjoy certain tax benefits once the 

parents reach an age range. For example, any parent who has applied for a honorary certificate for an 

only child can receive a subsidy of at least 60 yuan a year until the child reaches the age of 18. If the 

parents are state enterprise workers, there will also be a retirement subsidy, i.e., a five percent increase 

in the pension for workers who are an only-child once their parents have retired according to the 

prerequisite wording. There is also an only-child subsidy policy for rural areas, i.e., a pension insurance 

subsidy for one-child households in villages. Parents of one-child families are given a certain amount of 
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subsidy or in some cases a full exemption, when they purchase the new rural insurance policy. Parents 

of one-child families are also entitled to a one-time bonus of at least 1,000 yuan each when the wife 

reaches the age of 55 and the husband reaches the age of 60. Lastly, the State also plans to fund the 

construction of a number of nursing homes which will provide free accommodation for elderly persons 

aged 70 and over while a modest fee will be charged for the parent of single-parent families and the 

physically challenged elderly. 

4.  Conclusion 

The current study chose different sources and focused on the social pressures that come with a large 

population, such as an increase in diabetes and an aging population, most of which go unnoticed. It is 

undeniable that due to the limited amount of data, in addition to influencing factors, there may be errors 

in the model, and the sample does not cover all ages and ethnicities, resulting in possible differences, 

which may also affect the accuracy of the results. However, this research still has a lot of value and 

merit. First, the graphical method is used to visually analyze the specific population growth and aging 

ratio. Visualize experiments for clearer, more intuitive results. Second, it provides a specific analysis of 

the singleton policy. In addition to analysing the pros and cons of the one-child policy, there are 

government subsidies to improve the policy, which means that the findings will point the way to further 

relevant research in the future. Understanding the shortcomings of the one-child policy and constantly 

improving it leads to success in controlling the population. 
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