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Abstract. With the development of society and economy, social life expectancy widely extended,
the aging of the population trend is increasingly highlighted. Due to differences in physiological
and psychological aspects of the elderly in the characteristic of consumption habits and
consumption tendency is obvious. In the current global economic downturn generally, facing
domestic industrial structure adjustment, under the condition of ageing of consumption is becoming
the important force to boost the economy in a period in the future. Research on aging to improve
social consumption, leading the upgrading of industrial structure has an important significance. In
this paper, Hangzhou as the research object, from 2003 to 2015, on the basis of the time series data
using the grey correlation analysis method, study the influence of Hangzhou the consumption
structure of the aging of population. Through the comparison and analysis, we found that an ageing
population makes the consumption of society to pay more attention to the quality of life, concern on
health care, education, culture and tourism consumption direction.

1 Introduction

As a common problem faced by humans in twenty-first Century, the aging population has
become more and more concerned by the society. As a developed capital city in the southeast coast,
Hangzhou in 1987 has entered the aging society (according to the traditional standard of the United
Nations, the population of over 60 years old in an area reached 10% of the total population, which
means it entered the aging society). Because of the significant difference of elderly consumers’
demand compared with the other groups, with the constantly deepening of the population aging, the
increase of elderly consumers’ demand is bound to have a profound impact on the consumption
structure of Hangzhou. According to the statistics from Hangzhou Municipal Commission of Health
and Family Planning, the average life expectancy of the population in Hangzhou city has been from
the age of 78.39 in 2003, increased to 81.85 years old in 2015 (in 2015, the Hangzhou household
population is expected to live up to 81.85 years old. Http://n.cztv.com/news/12029738.html).
Hangzhou population aging trend is obvious, and the proportion of the elderly population is
increasing. The impact of aging population on consumption is increasingly prominent. With the
increasing aging of the population, it is bound to have a greater impact on social consumption, and
thus affect the economic operation of the whole society.

From the demand point of view, the aging of the population will have a certain restriction effect
on consumption. The aging of the population on the one side changes the social consumption
structure and consumption level, on the other hand, because of the decreased pay ability of the
elderly population and it is bound to have a certain inhibitory effect on the consumption demand. At
the same time, as the major consumer groups of medical services, the aging population will improve
the structure of medical consumption, the adjustment of industrial structure of the whole society as
well as it influences the health care, pension services and social security. And then it lead to the
re-allocation of capital to promote the development of the aging industry and the emerging service
industry.

2 Research Review
The aging of the population will have a far-reaching impact on the economic and social
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development, including the impact on consumption. Modigliani put forward the life cycle
hypothesis in 1954, which think that consumers will optimize the configuration of their expected
income of their life in different ages in order to maximize the effectiveness. The impact of
population aging on economic development began from a book on the aging of the population and
its social and economic significance in 1956, published by the United Nations. The book studies the
effects of population aging on economic participation, social demand, and consumer distribution by
using a stable population approach. Clark and Spengler in1980 took a sample survey and found that
in some parts of the United States, the cost the government used to raise the elderly population is 3
times of that of young people. Hurd in1993 believed that with the increase of the elderly population
in society, the total savings rate of society will decline while the cost of personal transport of the
elderly will decrease and the health care spending will increase. Luhrmann in 2005 studied the
German elderly influence on consumption structure and he found entertainment consumption and
living expenses proportion increased significantly, while the proportion of food and clothing
consumption expenditure decreased significantly.

The research of domestic scholars on the relationship between the aging of the population and
the consumption started late. Wang Dewen in 2004 refered to the statistical model of Loew to fit the
Chinese panel data which found that the elderly dependency ratio has a negative impact on the
savings rate, and the acceleration of the aging population will weaken the contribution rate of
population change to savings. Yuan Zhigang and Song Zheng in the paper of "the age structure of
the population and the endowment insurance system and the optimal savings rate™ in 2008 took the
numerical simulation method to draw the conclusion that an important cause of the significant
decline in the consumption tendency of urban residents is the age structure change. Wang Xia, etc.
in 2011 used the other provincial panel data from 2002 to 2008 to study the effect of consumption
caused by the aging process and found that there was a negative impact on the consumption of the
change of elderly dependency ratio. Study on population aging influence on consumption, Yu Xiao
and Sun Meng in 2012 put forward a new view that the impact of population aging on consumption
will change continuously along with the change of aging process. Based on the survey data of
household income and the input and output in China from 1988 to 2007, Zheng Yanyan and so on in
2013 studied the influence of the aging on urban consumption. They pointed out that aging
promotes urban household consumption, and aging has great influence on education and
entertainment service consumption, transportation and communications, health care and housing.

Study on the impact of population aging on consumption structure is primarily based on
qualitative analysis and the quantitative analysis is as well limited to the relationship with the aging
population and consumption demand. But in fact, the changes in the consumption demand of the
elderly will affect the consumption structure of the whole society. Therefore, it is necessary to
further study the impact of aging of the population on the consumption structure. Li Hongxin and
Gao Wei in 2008 for the first time applied grey correlation theory to the impact of population aging
on consumption structure. By comparing the relevance size of different age groups for different
types of consumption, it determined the impact of aging population on different types of consumer
goods.

3 Trend of population aging in Hangzhou

From the total elderly population, the elderly population in Hangzhou showes a gradual increase
trend. By 2015, the total elderly population is more than 1 million people, up to 1 million 10
thousand and 100 people and by 2030, it is reaching 2 million 145 thousand and 400 and by 2045,
reaching 3 million 188 thousand and 300. From the elderly population growth rate: there is a
turning point in the elderly population, that is, 2030. Before 2030, the elderly population in
Hangzhou increases year by year, and the growth rate is still high and after 2030, although the
elderly population is still increasing year by year, but the growth rate decreased. It also can
indirectly reflect Chinese family planning policy implementation steps. In late 60s last century, the
country began to advocate family planning policy, and to 70-80s, it advocated ‘late-dilute-less’
fertility policy, and later it advocates the policy that a couple can only have one child, which
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causing the gradual convergence trend of new population after 1965. (In 2030, 65 year old
population was born in 1965) (Table 1 and figure 1).
Table 1 2011-2015 Hangzhou population age structure

under 18 years old 18-35 years old 35-60 years old Over 60 years old
Year | Number . number . number . number )
proportion proportion proportion proportion
(10 % (10 % (10 % (10 %
thousand) thousand) thousand) thousand)
2011 104.76 15.2 178.54 25.9 287.8 41.8 118.02 17.1
2012 105.26 15.1 177.55 25.5 289.18 41.6 123.72 17.8
2013 106.46 15.2 175.52 25.1 289.03 41.3 129.51 18.5
2014 107.01 15.1 173.19 24.5 289.77 41 136.64 19.3
2015 110.19 15.4 171.22 23.9 289.44 40.4 14491 20.3

Source: Hangzhou statistical yearbook
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Figure 1 2010-2050 Hangzhou elderly population (10 thousand people) and growth rate (%)
Data selection, model construction, the principle introduction of grey relational degree.

4 Influence of population aging on consumption structure in Hangzhou

4.1 Model construction

The gray correlation degree refers to the different or similar degree of different factors’
development trend. It is a way to measure the degree of correlation between the factors through the
grey correlation degree. The advantage of the analysis is that the sample size is small and the data is
not required to have a typical distribution of the law, and the amount of calculation is small. By
analyzing the grey correlation degree of changes of population age structure and the consumption
structure change of residents, this paper examines the impact of the acceleration of population aging
on the consumption structure of the residents.

First define the parent sequence and sub-sequence, the time series of the population of all ages
accounted for the proportion of the total population in this paper is defined as the parent sequence:
Y1 represents O to 18 year old population, Y2 represents 18 to 35 year old population, Y3
represents 35 to 60 year old population, Y4 represents population over 60 year old. All kinds of
consumption proportion of residents of the overall consumption is defined as sub-sequence: X1
represents food, X2 represents clothing, X3 represents housing, X4 represents household equipment
and services, X5 represents medical care, X6 represents transport and communications, X7
represents entertainment, education and culture, X8 represents other goods and services. Then, the
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grey relational degree model is established, and the grey correlation degree between the parent
sequence and the sub sequence is calculated and studied.
4.2 Data selection
According to the statistical yearbook of Hangzhou City, this paper selects the time series data of
Hangzhou from 2011 to 2015 and calculates the corresponding data, see table 2:

Table2 2011-2015 Consumption structure of urban residents in Hangzhou

f . . household . transport and entertainment,

ood | clothing | housing - medical . . other goods and

X, X, X3 eqmpment and care Xs communications | education and services Xg
services X4 Xe culture X5

33.59 9.7 8.9 4.97 5.9 19.72 13.76 3.47

34.26 | 10.09 7.94 5.13 5.79 19.25 12.25 3.06

3457 | 10.47 7.43 5.43 6.11 18.24 13.78 3.97

35.05 9.79 7.2 5.39 5.7 19.19 13.91 3.77

34.43 9.61 8.62 6.02 5.35 19.64 14.48 4.07

4.3 Empirical analysis
(1) Matrix X= (Y4, X1, X2, X3, X4, X5, X6, X7, X8) T, where Y4, X1,X2 ... X8 are column
vector of five year data as shown below.

17.1 17.8 18. 3 19. 32 20, 3

33. 99 3d. Z6 34. 87 35. 05 3d. 43

9.7 10,09 10,47 9.7 9. 61

2.9 7. 94 T. 432 7.2 2. 62

= 4. 27 5.132 S.43 5. 32 G. 02 -

5.9 5,79 6.11 5.7 5. 35

19. 72 19. 25 18, 24 19.19 19. 64

13. 76 14. 48 13.78 13.91 12,25

- 3. 47 3. 06 3.97 37T 4. 07

(2) Taking the urban elderly population data as an_example, this paper uses the initial value
operator to find the initial value of the sub-sequence, and gets the initial image X’.

1 1. 0409357 1.08187 1.1286353 1.18713
1 1.0199454 1.02918 1.043463 1.02301
1 1. 0402062 1.07938 1.009278 0,99072
1 0.B8921348 0.83483 0.80828% 0. 96854
¥ = 1 1. 0321932 1.09%2586 1.0845807 1.21127 -
1 0.9813559 1.035509 0.96810Z2 0. 90678
1 0.9761663 0.92495 0. 973124 (0. 99594
1 1. 0523256 1.00145 1.010301 0. 89026
- 1 0.85015444 1.14409 1.086455 1.17291

(3) Getting the absolute value sequence matrix Z of the difference between the initial value of

X1, X2...X8 and Y4 and the components.
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ng M as the largest element in the matrix Z, that is, M=0.319666, takes m=0, A=0.5, the
correlation coefficient rij=(m+A*M)/(Zij+A*M), and get the correlation coefficient matrix r.
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(5) Takes the average value and it can obtain the grey correlation degree between X1, X2,..., X8
and Y4 namely:
(rl,r2,r3,r4,r5r6,r7,r8,)=(0.76,0.8,0.53,0.91,0.67,0.64,0.7,0.79)
It can be seen that the magnitude of the degree of relevance of the elderly population to the
consumption structure of the urban residents: r4> r2> > r8> r1> r7> r5> r6> r3. The results show
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that the demand degree of the elderly population on different consumer in turn is as follows: the
household equipment and services, clothing and other goods and services, food, entertainment,
education and culture, health care, transportation and communication and housing.

5 Conclusions and related policy recommendations

"Consumer demand determines production™, and the evolution of industrial structure is driven by
the change of demand structure. Changes in consumer demand is the most direct and fundamental
reason for the evolution of industrial structure. Overall, the aging of the population has affected the
number and structure of the supply of labor in Hangzhou, which restricts the social and economic
development, and has an inhibitory effect on social consumption. But through the study we also
found that, because Hangzhou is located in the economically developed areas, where has strong
attraction for talents. Talent flow can better make up for the problem of labor shortage caused by the
aging of the population. By the analysis of Hangzhou's aging population and consumption structure,
we also found that: with the aging of the population, the future consumption market of the elderly
population in Hangzhou has great potential to develop. To increase the development of aging
consumer market investment, and constantly open up the aging consumer related industries have a
brilliant future. Based on this, the author puts forward the relevant countermeasures and
suggestions.

(1)In the current situation of prominent excess capacity problem and the lack of effective
demand, the positive development of the aging industry is conducive to the formation of a new
growth point of consumption. This is not only a new export for the transfer of excess capacity and
social investment opportunities, but also helps to improve the existing industrial structure to transfer
the population pressure into economic opportunities. The "silver industry” from the birth of the
aging population not only help solve the livelihood problems of reality, and may become a new
bright spot to promote structural adjustment and growth, which is beneficial to the optimization and
transformation in economy and the promotion of social employment. Therefore, we should actively
explore the silver market, and accelerate the development of the aging industry according to the
present situation of the expanding demand of elderly consumers.

The calculation of the gray correlation degree shows that the increase of the number of the aging
population has a great influence on the development of educational culture and entertainment
industry. Due to the more abundant and diversified demand of elderly in the field of spirit, it
provides more opportunities for the elderly tourism industry and the elderly entertainment industry.
Government should give more preferential policies in the development of the aging industry. On the
one hand, it can promote production and consumption through the development of the aging
industry and form related industrial chain. On the other hand, enterprises can also seize the
opportunity of aging and approach to the aging industry, and actively develop relevant industries to
obtain competitive advantage.

(2) Gradually improve the social security system, accelerate the combination of medical care,
reduce the medical burden of the elderly and improve the elderly consumption capacity is another
way. The acceleration of the aging put forward severe challenges on the existing social security
system. Xi Jinping pointed out in the general secretary of the central financial and economic leading
group meeting that it should crack the problem of medical support from the supply side. At the same
time of expanding demand, we should focus on strengthening the structural reform from the supply
side and focus on improving the quality and efficiency of the supply. Optimization of endowment
service supply is to promote the integration of pension, medical and nursing resources. Through the
integration of medical service mode, it can explore the innovation path of combining medical and
pension and a new mode of cooperative medical institutions and pension, nursing institutions.
Taking the insured population as the main objectives, and guiding its voluntary participation in the
integration of medical care service system, and establishing a contractual service relationship with
the basic medical and health service institutions can better meet the needs of diversified services for
the elderly.

With the continuous expansion of the size of the aging population in Hangzhou, as well as the
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increasing consumption of health care in the elderly, it is bound to increase the demand for health
care in the elderly population. From the medical expenses, the prevalence rate of elderly population
is high, and therefore they bear the higher cost than other age groups. The impact of population
aging on health care and pension security system is obvious. From the perspective of health care
needs, the decline in the health of the elderly will increase the demand for health services. At the
same time, it also has a greater impact on the social pooling fund to pay the medical costs. In order
to make use of limited medical resources and promote the integration of medical care into the
community, we should increase the construction of community medical and health service center.

Because Hangzhou's pension model is still dominated by home care, so the demand for the
elderly population of the family doctor will gradually increase. With the development of economy
and the improvement of the consciousness of social health, the average life expectancy of
Hangzhou has been prolonged. More and more old people have begun to pay attention to the health
care. Older people are more concerned about the physical health and quality of life and the need for
health care products and related services is also increasing.

(3) With the development of economy and the progress of society, the demand for the
consumption of cultural education and entertainment services in the elderly is also changing from
the original material demand, and gradually shift to a higher level of spiritual needs. The old
people's leisure consumption can be divided into many types. Such as learning consumption, many
elderly people participate in elderly university learning and develop their own interests in it. In
addition the free charge of museums and library in Hangzhou for the elderly has also attracted a
considerable portion of the elderly. As for spirit consumption, like pets, music instruments, and
there are also a lot of elderly people interested in tourism. Travel agencies in order to compete for
the old customers, compete to launch a different destination elderly tour. As for recreational
consumption, information age not only influence and change the young people's life; similarly, the
elderly life is changing. Popularity of computer and intelligent mobile phone provides convenience
for more elderly to know the world without getting out. In addition, the elderly in Hangzhou may
have more opportunities to watch various types of entertainment and sports events, which also
greatly enrich their lives from one aspect.

(4) It can adjust the economic structure through the aging population. Scientific use of aging
forced mechanism, transforming from passive to active, can further improve the efficiency of social
resources allocation. Due to the reduction of current total population of working age, coupled with
prominent excess capacity problem, it indirectly pushes up the cost of labor. Increase of cost, and in
turn forced the transformation of economic development mode and structural adjustment. This will
promote the transfer of rural surplus labor force to the third industry, and promote the new
development of the third industry. Although generally speaking, the new period of aging caused a
slowdown and the inhibition effect on economic growth in Hangzhou, but it provides a forced
mechanism to optimize and adjust the economic structure, realize the transformation of economic
development pattern especially providing some favorable conditions in the adjustment and
transformation of the structure of demand structure, the industrial structure, and the production
factors structure.

Due to the change of the consumption demand and the adjustment of industrial structure caused
by aging, it will have a greater impact on the market and social economic structure, forcing the
original structure to adjust so as to adapt to the development of society and market demand. With
the deepening of the aging process, it should seize the opportunity to promote the service industry
development of the aging to create new employment opportunities for the society at the same time,
the layout of the three major industrial will be more reasonable.
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