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Abstract 

This paper analyzes the influence of aging on the overall financial development of China 
by establishing a fixed effect model using the panel data of 30 provinces from 2007 to 
2016. After decomposing population aging into two alternative variables, "aging rate" 
and "old age dependency ratio", we found that population aging has a certain role in 
promoting the overall financial development, but there is heterogeneity in this effect in 
various regions. After the study in the subregion, it was found that the effects of 
population aging in the east, middle and west on financial development were different. 
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1. Introduction 

In recent years, the rate of population aging in China has increased year by year, especially after 
2010. In 1999, the elderly population accounted for 6.90% of the total population, but by 2019 
it had reached 12.57%, which was about twice that of 1999. With lower labor costs, china's 
economy is growing fast in resent years, But at the same time, china have formed a "labor-
dependent model" of economic growth. Nowadays, with the implementation of the early family 
planning policy, economic development and the decline of fertility willingness makes the birth 
population in China almost drop off a cliff, and the working population rapidly decreases. Will 
china lose the demographic dividend and face the situation of "labor shortage" and "old before 
rich "? Will the aging of the population bring inhibition to the growth of china? 

According to existing economic growth theories, labour plays an irreplaceable role in the 
economic growth of a region. Therefore, the reduction of labor population caused by aging 
population is bound to have an important impact on the economic development of a region. 
There are currently two views on the impact of ageing on economic development, One option 
which is mainstream view is that population ageing inhibits the economic development of a 
country or region. E.g., Henripinet(1995), Bryant(2009), Changfu Yang and Li Zhang (2013). 
Another view is that the aging of the population will promote economic development. CIAM etal. 
(2018) found that aging is not necessarily negative to economic development through OLG 
model research; Lu Jin etal. (2018) pointed out aging can promote economic development by 
promoting industrial transformation and upgrading. However,besides above mechanisms, will 
aging also affect regional economic development by affecting regional financial development? 
As a pillar industry of national or regional economic development, finance is closely related to 
economic development. Therefore,it is necessary to analyze the bridge between aging and 
economic development——the relationship between aging and financial development. 

2. Research Design 

In this paper, the annual panel data of 30 provinces, autonomous regions and municipalities 
directly under the Central Government from 2007 to 2016 are selected as the research samples. 
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After comparing the mixed effect model, the fixed effect model and the random effect model, 
the fixed effect model is selected to analyze the influence of aging level on financial 
development in China. The model as follows: 

itiit XagingelopmentFinancedev  ++++=it  
Where, 

itelopmentFinancedev is explanatory variable in this paper , which represent financial 

development level of China and we choose "deposit and loan balance / GDP" to measure the 
state of the overall financial development of a region,. "aging " is the core explanatory variable 
display the population aging of China, we chose “aging rate” and “the elderly dependency ratio” 
as the proxy variables of aging. Their details are shown in Table 1. X  is other control variables, 

 is constant, i  represents individual effect value; 
it represents random error; i represents 

province; t represents year. 

In addition to the core explanatory variables, we also selected some control variables such as 
provincial annual GDP (Gdp), per capita GDP (Per gdp), per capita income ratio (Per income 
rate), urbanization rate (Urbanization rate) to control other factors affecting regional financial 
development. The definition and descriptive statistics of variables are shown in table 1 and 
table 2 below. 

Table 1. Definition of variables 

Variables Variable description 

Finance Development 
Ratio of deposit and loan balances to GDP of annual financial institutions in 

provinces 

Institutions number The number of financial institutions in each region per year(logarithmic) 

Aging rate Number of older persons/total population 

Old-age dependency 
ratio 

Number of elderly population/total labour force 

Gdp total GDP in provinces(logarithmic) 

Per gdp Per capita income(logarithmic) 

Per income rate Proportion of income to local GDP 

Urbanization rate 
Proportion of resident urban population in a region to total resident 

population in that region 

 

Table 2 statistically describes all variables involved in the estimation. As showed in this table, 
the aging rate peaked at 10.6 percent. The maximum Old-age dependency ratio is 0.2 and that 
means that every five people have to raise an old man. Those suggest that some provinces have 
entered the stage of deep aging. In addition ,the max and min of the Finance Development is 
8.13 and 1.29 respectively; The max and min of Institutions number(logarithmic) are 9.76 and 
6.83 respectively. The maximum and minimum “urbanization rates” are 89.6% and 28.24%, 
respectively, suggesting that gap between urbanization in various provinces is large. 

 

Table 2 Descriptive statistics of samples 

Variables Obs Mean Standard error Max Min 

Finance Development 300 2.82 1.11 8.13 1.29 
Institutions number 300 8.62 0.69 9.76 6.83 

Aging rate 300 0.10 0.06 1.07 0.06 
Old-age dependency ratio 300 0.13 0.03 0.2 0.07 

Gdp 300 9.43 0.91 11.3 6.68 
Per gdp 300 10.46 0.54 11.68 8.97 

Per income rate 300 2.85 0.54 4.50 1.85 
Urbanization rate 300 53.51 13.54 89.6 28.24 
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3. Empirical Analysis 

3.1. Regression results 

Table 3 shows the regression results of the impact of aging on financial development. From 
column (1) and column (2) we can see that the regression coefficient of the two core 
explanatory variables are positive and significant at 1% and 5% level respectively. Which 
means that the aging rate and the old-age dependency ratio has positive effect on the finance 
development. Specifically, one unit increase of aging rate and the old-age dependency ratio will 
lead to an increase of the “Deposit and loan balance / GDP” 0.79%,and 4.159% which is the 
Indicators of financial development , respectively. According to the above results, so we can 
conclude that, to a certain extent, aging has a positive role in promoting the financial 
development of a region. 

Regarding the control variables, as is report from table 3 that the GDP and the rate of 
urbanization both have positive effect on financial development, while the per capita GDP and 
the ratio of per capita income has no obvious effect on the development of finance. A reason for 
this may be that areas with high GDP and high urbanization rates can bring sufficient savings 
and infrastructure investment, thus promoting the increase in the balance of deposits and loans 
of regional financial institutions and regional financial development. 

 

Table 3. The mechanism of aging on business finance development 
 (1) (2) 

Variables Finance Development Finance Development 

Ageing rate 0.788***  
 (0.232)  

Old-age dependency ratio  4.159** 
  (1.732) 

Gdp 3.187 3.543* 
 (1.892) (2.046) 

Per gdp -2.978 -3.281 
 (1.890) (2.061) 

Per income rate 0.177 0.224 
 (0.158) (0.165) 

Urbanization rate 0.0509* 0.0441* 
 (0.0276) (0.0242) 

Province control control 
Year control control 

Constant 2.307 2.230 
 (4.338) (4.694) 

Observations 300 300 
R-squared 0.949 0.949 

Note: *** p <0.01, ** p <0.05, * p <0.1. Robust standard deviations in parentheses. The same as 
the following table 

3.2. Robustness checks 

According to the previous analysis, we can draw the conclusion that population aging has a 
positive effect on financial development. In order to ensure the robustness of the results, we 
use the total number of financial institutions(Institutions number) instead of deposit and loan 
balance/GDP as explained variables to measure the level of financial development. As display 
in table 4, the regression coefficients of old-age dependency ratio and aging rate are positive 
and significant at the significant level of 1%. Indicating that population aging has a significant 
positive effect on the number of financial institutions. We know that the size of financial 
institutions is also one of the indicators to measure the overall level of financial development 
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in a region, so we can get the conclusion that aging is beneficial to the development of finance. 
This result is consistent with the previous analysis, indicating that the above results are robust. 

 

Table 4 Robustness Checklist 
 (1) (2) 

Variables Institutions number Institutions number 

Ageing rate 0.135***  
 (0.0320)  

Old-age dependency ratio  0.746*** 
  (0.268) 

Gdp 0.768*** 0.831*** 
 (0.181) (0.206) 

Per gdp -0.773*** -0.827*** 
 (0.189) (0.213) 

Per income rate -0.0436 -0.0355 
 (0.0317) (0.0327) 

Urbanization rate 0.00972** 0.00850** 
 (0.00417) (0.00400) 

Province control control 
year control control 

Constant 8.577*** 8.563*** 
 (0.480) (0.511) 

Observations 300 300 
R-squared 0.994 0.994 

 

3.3. Further analysis 

It is necessary to make a detailed analysis of each region because of the different degree of 
population aging, the different development status of each province, and the different policies 
and development plans of the government to each region. So we analyze whether the impact of 
the population aging on financial development in eastern, central and western regions is 
heterogeneous. Due to the panel data after dividing into three plates is long panel data, we use 
the LSDV estimation method which has obvious advantage to the long panel data to regress it. 
The results are shown in the following table. 

 

Table 5. Further analysis of ageing on financial development in different regions 
 Eastern region Central region West region 

Variables 
Finance 

Development 
Finance 

Development 
Finance 

Development 
Finance 

Development 
Finance 

Development 
Finance 

Development 

Ageing rate 2.636***  -4.317  28.61***  
 (0.994)  (4.212)  (4.179)  

Old-age 
dependency 

ratio 
 -9.869**  -1.233  9.966*** 

  (4.239)  (2.781)  (2.006) 
Gdp -0.338** -0.316** -0.0787 -0.127 -0.842*** -0.417*** 

 (0.150) (0.153) (0.193) (0.198) (0.110) (0.0797) 
Per gdp 0.347 0.500 0.721** 0.778** 2.537*** 1.745*** 

 (0.587) (0.585) (0.329) (0.329) (0.370) (0.349) 
perincomerate 0.328 0.127 1.221*** 1.209*** 0.00584 0.102 

 (0.516) (0.543) (0.197) (0.198) (0.167) (0.189) 
Urbanization 

rate 
0.0747*** 0.0731*** 0.0517*** 0.0472*** -0.133*** -0.0812*** 

 (0.0139) (0.0140) (0.0172) (0.0167) (0.0189) (0.0171) 
Constant -3.082 -2.778 -9.807*** -9.929*** -12.22*** -9.234*** 

 (5.636) (5.728) (1.978) (1.985) (3.064) (3.257) 
Observations 110 110 80 80 110 110 

R-squared 0.629 0.623 0.478 0.472 0.401 0.297 
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From the results of the above table,we know that the two alternative variables of aging have 
opposite effects on the financial development in eastern region. The aging rate has a significant 
positive effect on the financial development, but the old-age dependency ratio have significant 
negative on the financial development . The impact of aging on the financial development of the 
central region is not significant, but has a significant role in promoting the financial 
development in the western region. This may be due to the eastern region with a better level of 
economic development. With good economic base, higher education level of the eastern elderly 
in the planning of pension funds will be more inclined to low-risk robust financial products, 
therefore aging will promote the innovation of banking financial products and the development 
of finance in the eastern region. However, the high average price level in the eastern region 
leads to a higher occupation of funds for raising the elderly, so when the old age is relatively 
large, the main labor force of the family has a greater burden of support and increases the 
economic pressure. This has the inhibitory effect to the local financial development. The impact 
of aging on financial development in the central region is not significant, which may be related 
to the level of economic development and its geographical location. As for the western region 
because of its geographical location, the western region is not easy to attract capital investment, 
and when older people with certain savings deposit their pensions into savings banks with 
steady return on investment, Banks can absorb funds for investment and promote the 
development of local finance, so the results show that the aging of the west has a positive role 
in promoting local financial development. 

4. Conclusions and recommendations 

From the above analysis, it can be seen that the aging of population may be not  inhibit the 
development of our finance as the view of mainstream scholars. To a certain extent, population 
aging can promote the development of China's financial market. In view of the above research 
results, we know that aging may promote financial development, but the imbalance of age 
structure caused by excessive aging of population will inevitably have a certain negative impact 
on financial and economic development. Therefore, we should seize the opportunity of aging 
and avoid the challenge of labor shortage. Some suggestions as following. First, adjusting the 
fertility policy and population structure to avoid the deep aging of the whole country. Secondly, 
the development of pension finance,especially, commercial banks should enrich their business 
content, research and develop products and featured services in line with the characteristics of 
the elderly in accordance with their sound investment preferences.In addition, in view of the 
heterogeneity of the impact of aging on financial development in various regions, all localities 
should take measures in line with their own regional conditions to deal with the aging problem. 
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