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Abstract

In modern times, the economic development speed of Asian countries is not as fast as the average
speed of European and American countries, and the economies of Asian countries have gradually
normalized. Purpose: Asian countries need to improve the speed of economic growth and economic
benefits, and can only conduct market analysis through government departments and control the
structure and model of financial expenditure, but such economic growth is at the expense of polluting
the environment. To gather evidence for highly polluting Asian economies, it is necessary to analyze
financial expenditure models in Asian countries and the impact of financial expenditure on green
economic growth. Methodology: In this paper, the Cobb Douglas model was used to analyze the
financial expenditure in Asia in detail, and the impact of the relevant policies of financial expenditure
in Asia on the growth of Asia's green economy has been analyzed. Research findings: The
environmental pollution index in Asia is generally high, and the financial expenditure on
environmental protection can increase the growth rate of the green economy by 18.6%. Science and
education expenditure, social security expenditure and employment expenditure can also increase the
growth rate of the green economy to a certain extent and effectively reduce environmental pollution.
Research implications: Financial expenditure in Asia severely constrains green economic growth, and
the development of Asian economies has created highly polluting Asian economies. Practical
implications: The structure of financial expenditure in Asia needs to be adjusted to increase the share
of the green economy and adhere to sustainable environmental development.

Keywords: 1.Highly Polluting Asian Economies, 2.Financial Expenditure, 3.Green Economic Growth,

4.Cobb Douglas Model

1. Introduction

In the past 50 years, the Asian economy has developed rapidly. The Asian countries focus on the
development of heavy industry. While obtaining a lot of economic benefits, they also bring serious
pollution to the natural environment. In order to maintain the economic development of the Asian
region, the relevant governments in Asia implement financial expenditure measures. Through financial
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expenditure, most of the resources are used to develop the economy, and the continuous development
of the Asian economy will lead to an increase in financial expenditure. Increased financial expenditure
and a lack of attention to the natural environment have made the green economy a small part of the
overall economy. Asian countries are generally based on extensive economic development, which is a
development model at the expense of ecological energy. Taking China as an example, extensive
economic development has caused serious damage to China's water resources, land resources and forest
resources. The economy of the Asian region is a model of highly polluting economies, and it is
necessary to explore the specific structure of financial expenditure and the relationship between
financial expenditure and green economies. There is also a need to improve the status quo of highly
polluting Asian economies by restructuring financial expenditure. Therefore, this paper has research
significance.

The development of the Asian economy requires the management of financial expenditure, and
some researchers have analyzed that the financial expenditure in Asia are the reasons for the highly
polluting Asian economies. Among them, Boso N's research showed that financial expenditure in Asia
can speed up economic development, but the pollution to the environment is very serious [1]. Sang-Bin
pointed out that the financial expenditure in Asia is mainly heavy industry, and the process of
vigorously developing heavy industry will produce wastes that pollute the environment [2]. Yang J J
said that financial expenditure can increase the speed of economic development, but it also produces a
lot of pollutants [3]. Magablih A M's research showed that Asian countries tend to develop machinery,
factories, etc. for financial expenditure, which has a greater degree of damage to the local environment
[4]. According to Ranganathan M's investigation on Asian economic development, the financial
expenditure structure of Asian countries is dominated by the chemical industry [5]. Financial
expenditure by Asian countries is the main cause of heavy pollution in Asian economies, but no
mention is made of the relationship between financial expenditure and green economic growth.

Green economy is the effective protection of the ecological environment. Many people have
analyzed the financial expenditure and green economic growth in Asia. Among them, Hamid N A
stated that there is an inverse relationship between financial expenditure and green economic growth in
Asia. The development of the Asian region focuses on economic development, but does not do well in
environmental protection [6]. Wu W's research showed that clean energy in the green economy
industry can effectively reduce environmental pollution and achieve green economic growth [7]. Lin B
pointed out that green economic growth is the manifestation of sustainable environmental development,
and changing the structure of financial expenditure can lead to the trend of green economic growth [8].
Sheng W A analyzed the green economy in Asia and concluded that the focus of financial expenditure
in Asia is not the development of the green economy [9]. Bezin E's research showed that financial
expenditure should balance the relationship between Asian economic development and green economic
growth, and adhere to the path of sustainable environmental development [10]. Although analyzing the
relationship between financial expenditure and green economic growth can effectively improve the
ecological environment, the analysis of the structure of financial expenditure is not thorough enough.

Financial expenditure is the government's control over the structure of the economic system, but
Asian countries do not pay enough attention to the ecological environment. This paper uses the Cobb
Douglas model to analyze the structure and model of financial expenditure in Asia, analyzes the
reasons that affect the growth of green economy, and determines the current situation of pollution in
Asian economies. The innovation of this paper is that it uses the Cobb Douglas model to analyze
financial expenditure in Asia, and sets up a comparative analysis of the factors that affect green
economic growth.

2. Methods of Discussing Financial Expenditure

Economic growth is a key indicator for assessing a country's level of economic progress, and
Asian governments attach great importance to it. When the state needs to intervene and influence
economic development, financial policy is one of the tools often used by the government in state
management [11]. The overall scope of financial expenditure can be increased or decreased depending
on the level of market intervention the government wishes to increase or decrease. If the government
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intends to change the direction of the market, the proportional relationship between the many factors in
financial expenditure can be changed. Financial expenditure plays a key role in Asian economic
development. Asian countries pay too much attention to economic development, and they also need to
attach great importance to the green economy. There is a feedback mechanism between financial
expenditure and green economy. The structural model of financial expenditure is shown in Figure 1.
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expenditure | developmenti
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Figure 1. Structural model diagram of financial expenditure
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In Figure 1, financial expenditure improves local economic development by changing its own
structure and model to adjust the trend of economic development in Asia, and the development of green
economy is the main economy in recent years. Green economy is the result of sustainable
environmental development. If the green economy suffers a serious downturn, it will inevitably affect
economic development. Therefore, financial expenditure must ensure the development of a green
economy, and the structure of financial expenditure is usually analyzed by the Cobb-Douglas model
[12].

2.1 Sustainable Environmental Development

Sustainable environmental development is a measure for the joint development of economic
development and environmental protection. In the last century, due to the relatively backward economy
in Asia, the vigorous development of the economy caused serious damage to the environment. With the
continuous destruction of the environment, the economic growth rate of Asia was seriously stagnant.
The situation of economic development and environmental pollution is an inverted U-shaped curve
pattern, which can be represented by the environmental Nezkutz curve. Figure 2 is a graph of changes
in economic development and environmental pollution.
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Figure 2. Changes in economic development and environmental pollution

In Figure 2, it can be clearly seen that when the level of economic development in Asia is
relatively low, and people's damage to the environment is also low, which are in a state of harmonious
coexistence with nature. However, when the economic development reaches the middle stage, all kinds
of industrial equipment are developing in the form of maximization, and the environment has also
suffered the greatest degree of damage at this time. When the Asian economy develops to a certain
extent, the government reduces people's pollution to the environment by implementing environmental
protection policies.

The growth of Asian economy requires not only the speed of economic growth but also the
quality of economic growth, and green economy is the standard to measure the quality of economic
growth [13]. However, in the analysis of the green economy, the measurement of carbon dioxide
emissions in the environment is mainly used, but the representative data analysis is not comprehensive
enough. Therefore, the entropy weight method is used to analyze the quality of economic growth.

2.2 Cobb Douglas Model

The growth of green economy and the development of Asian industries are in a negative
correlation mode. The growth of green economy is affected by the government's financial expenditure.
The Cobb-Douglas model is an economic growth analysis model. On the basis of the Cobb-Douglas
model, green economic factors are added to conduct a detailed analysis of green economic growth [14].
The Cobb Douglas model is shown in Figure 3.
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Figure 3. Diagram of the Cobb Douglas model

In Figure 3, *1 and X2 represent economic development and environmental protection
respectively. Through the analysis of indifference curve and budget line to find the intersection point,
this is the best choice for green economic development.

The specific expression formula of the Cobb Douglas model is as Formula 1:

U = A(t)B*C"x g

In Formula 1, A represents the technical level of economic development in Asian countries. B
represents the scale of the development of the labor force. C represents the amount of capital for
economic development. U represents the gross output value of economic development.

According to the analysis of Formula 1, the main factors affecting the total output value of
economic development are the technological level of A, the scale of development of B, and the amount
of capital input of C. The values of the coefficients a and b of the development scale and capital
investment can be combined in various ways. Specifically, they can be divided into three types:

Firstly, when a+ b >1, it indicates that the current level of technology has the ability to convert
the invested funds into more total output value.

Secondly, when a+b <1, it indicates that under the current technological level, the total output
value of economic development and the capital invested are an inverse relationship.

Thirdly, when a+b =1, it means that no matter how much capital is invested, it will not cause
changes in the total output value of economic development, and only the level of science and
technology can increase the total output value [15].

However, in actual production and life, the Cobb Douglas model needs to consider many factors S

(51,5574, Sp)

Formula 2:

when analyzing the economic development of Asia. Then the formula is expressed as
aca a,
Ut:ASllszz"' n (2)

In Formula 2, a, represents the coefficient of the n-th factor.
Taking the logarithmic simplification of both sides of Formula 2, Formula 3 can be obtained:

In(U) =In(A)+a,In(S,)+a, In(S,)+---+a,In(S,) 3)

In Formula 3, U represents the total output value.
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Adding the Asian economic capital stock to the original Cobb-Douglas model, the new economic
growth function is expressed as Formula 4:

k

In Formula 4, D represents the stock of co-payment capital.

Introducing the financial expenditure to the Cobb Douglas model to make the scale of financial
expenditure be H, then the impact model of the scale of financial expenditure on economic growth is as
Formula 5:

U, = F(B(t),C(t), H(t)) = AB*C*H"

The logarithm of Formula 5 can be simplified to get Formula 6:

IN(U) =In(A)+a, In(B) +a, In(C) +rin(H) )
Formula 7 can be obtained through calculating:
[ = du =H _ M *H
dH *U u o
In Formula 7, r represents the elasticity factor of financial expenditure.
Assuming that the scale of financial expenditure is denoted by g, then Formula 8 can be obtained:

g -H
U (8)

Combining Formula 7 and Formula 8, Formula 9 can be obtained:
r=g=* M )
When the value of M is 1, ' =9 . At this time, the economic growth of Asia under this fiscal

scale is optimal.

Regression analysis is carried out on the scale of financial expenditure, and Formula 10 is
obtained:

Q)

I(U) =b+In( A)+b, In( B)+b, IN(H) + 4 10
In the same way, the structure of financial expenditure is analyzed. Supposing that the scale of
financial expenditure is E (ST En), then the impact model of the scale of financial
expenditure on economic growth is as Formula 11.:
U, = F(A(t), B(t),E,, E,,--+ E,) (11)

In Formula 11, E, represents the n-th financial expenditure structure.
Deformation of Formula 11 yields Formula 12:

IN(U) =b+In( A) +b; IN(B) +b, In( E,) ++-+b,, IN( E,) + 2 1)

In Formula 12, A means the constant.

2.3 Entropy Weight Method

The entropy weight method is a common index evaluation and analysis method, which can
objectively analyze the information contained in multiple indicators, and can effectively analyze the
impact of financial expenditure on the green economy [16]. The structure of the entropy weight method
is shown in Figure 4.
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Figure 4. Structure diagram of entropy weight method
For the analysis of A regions in Asia, there are B evaluation indicators. Then the indicator
evaluation of each region can be expressed as Formula 13:
S= (Sij)axb (13)

In Formula 13, the value range of i is 12,--,a) , and the value range of j is 1.2,---,b)
To standardize different data, the processing process is as Formula 14

S;; —min( sij)
max(s;;) —min( s;)

(14)
In Formula 14, P is the normalized processing parameter, and Q is a scaling factor.

Assuming that P =1, Q :1, then the indicator weight corresponding to Sij is expressed as
Formula 15:

ij
i<t (15)
The entropy value of the j-th column index is calculated as Formula 16:

a
T,=—d> R;InP
i=1 (16)
Among them, d is expressed as Formula 17:

1
d=—o
Ina(17)
The difference value of the index in the j-th column can be found through Formula 18.

f,=1-T, (18)
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In Formula 18, the larger the value of fi, the higher the weight of the index and the more
disordered the result of the index.
The comprehensive weight of each factor can be obtained by Formula 19:

= (19)
The analysis of the indicators affecting the growth of green economy is mainly carried out by
analyzing the concentration of industrial waste, carbon dioxide and dust in the air [17].

3. Financial Expenditure and Experiment Design for Green Economy
3.1 Experimental Data

The economic development of Asian countries needs financial expenditure to adjust, but the
proportion of green economy in Asian countries is not very high, and the governance of the ecological
environment is not enough in the process of economic development [18]. Therefore, it is necessary to
analyze the structure and scale of financial expenditure, to study the main financial expenditure in
Asian Asian economies, and the impact of financial expenditure structure on the green economy.
Among Asian countries, this paper selected China as an example to investigate China's major financial
expenditure from 1990 to 2020. The main financial expenditure items in China are shown in Table 1.

Table 1. List of major financial expenditure items in China

Financial Expenditure Category Specm(I:E:(ts;r;sd?tfullnanmal Financial Expenditure Ratio
Environmental protection 14%
. . Geological prospecting 5%
Economic development spending Urban and rural affairs 506
External trade affairs 6%
New deal management 4%
Administrative expenses External affairs 8%
Judicial affairs 6%
Science education spending 15%
Social education spending Social security - 16%
Employment spending 15%
Defense spending Defense spending 6%

In Table 1, the highest proportion of China's financial expenditure during 1990-2020 was social
security expenditure. The proportion of financial expenditure that exceeded the average value included
expenditure on environmental protection, expenditure on science and education, expenditure on social
security, and expenditure on employment [19].

Due to the differences between Asian countries and regions, different regions have different
degrees of environmental pollution. Taking China as an example, the regions were divided into eastern,
central and western regions to investigate the pollution of different cities to the local environment [20].
The pollution index mainly measured carbon dioxide emissions. The pollution index of some cities in
China from 2010 to 2018 is shown in Table 2.

Table 2. The pollution index of some cities in China

Years 2010 2011 2012 2013 2014 2015 2016 2017 2018

Beijing 1.42 1.41 1.45 1.46 1.48 1.47 1.44 1.43 1.43

Tianjin 1.43 1.42 1.36 1.37 1.36 1.34 1.34 1.33 1.35

Jiangsu 1.55 1.56 1.64 1.58 1.62 1.59 1.58 1.59 1.60

Zhejiang 1.48 1.49 1.44 1.48 1.49 1.44 1.45 1.46 1.46

Xinjiang 1.10 1.11 1.12 1.16 1.14 1.15 1.16 1.11 1.10

Yunnan 1.16 1.18 1.17 1.16 1.18 1.13 1.16 1.15 1.13
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In Table 2, the pollution index of eastern, western and central regions of China was counted. The
larger the value of the pollution index, the higher the local pollution level. Data fitting was performed
on the environmental pollution in the eastern, western and central regions, and the average
comprehensive pollution index of each region was calculated. The environmental pollution in each
region is shown in Figure 5.

160 4
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0.00 >
2010 2011 2012 2013 2014 2015 2016 2017 2018
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East e Central West

Figure 5. Map of environmental pollution by region

In Figure 5, the environmental index in the eastern region was low. The environmental index in
the central region was stable, and the environmental index in the western region was high. Therefore,
the environmental index is affected by regions, and there are different environmental index changes in
different regions.

3.2 Experimental Design

Taking the Douglas production function as the basis for the analysis of financial expenditure, the
structural model of financial expenditure was analyzed, and the impact on the green economy and the
environmental pollution were analyzed through the main items of financial expenditure [21]. Since
different regions have different effects on the local environment, this paper selected two Asian regions,
Beijing and Tianjin, as the comparison sites for the experiment.

Validity analysis of green economy impact on environmental protection expenditures, science and
education expenditures, social security expenditures, and employment expenditures was required
before the indicators were compared, the purpose of which was to test whether these four indicators can
be used to compare the green economy analysis between Beijing and Tianjin. The results of the validity
analysis are shown in Table 3.

Table 3. Results of indicator validity analysis

Serial Number Index Beijing Tianjin

Envi tal
1 nvironmental 86% 78%
prOteCtlon expendlture

Science education

2 . 78% 84%
spending

3 Social se_curity 92% 88%
spending

4 Employment spending 88% 89%

5 Average 86% 85%

In Table 3, the financial expenditure that most affected the green economy in Beijing was social
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security expenditure, while the financial expenditure that most affected the green economy in Tianjin
was employment expenditure. The four financial expenditure indicators in the two regions averaged
86% and 85%. Therefore, these four financial indicators can be used to compare the differences in
green economy and environmental pollution between Beijing and Tianjin.

Since Beijing's financial expenditure is larger than Tianjin's, and Beijing and Tianjin are located
in similar regions, regarding the impact of financial expenditure in Beijing and Tianjin, the impact of
financial expenditure on green economic growth and the local environment can be analyzed [22].

4. Results and Discussion of Green Economic Growth
4.1 Financial Expenditure for Environmental Protection

Economic construction is the primary goal of the development of Asian countries, but the passage
of economic development will also cause a certain degree of damage to the environment. Financial
expenditure on environmental protection is an appropriate intervention by the government on
environmental issues. In order to compare the impact of financial expenditures on environmental
protection in Beijing and Tianjin on the green economy and the local environment, the experiment
calculated the changes in the green economy and local environment of the two places from 2015 to
2020. Figure 6 shows the impact of environmental protection financial expenditure on Beijing and
Tianjin.

40% 4 70% 4
= 35% S 60%
E 2
3 30% S 50%
o 25% g 40%
£ 20% =
s <7 £ 30%
S 15% =
0,
© 0% [ —— SN g 20%
§ 50 'L%lo%
© o > 0%
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
Years YearS
Beijing e Tianjin Beijing ® Tianjin
(a) Green economic growth (b) Environmental pollution

Figure 6. Comparison of financial expenditures for environmental protection

Figure 6(a) shows the growth of the green economy in Beijing and Tianjin from 2016 to 2020.
Under the influence of environmental protection financial expenditure in Beijing, the growth rate of the
green economy has continued to rise. Due to the relatively small proportion of financial expenditure on
environmental protection in Tianjin, the impact on the growth rate of Tianjin's green economy was very
slow, which even showed a downward trend in 2019. The average green economy growth rates in
Beijing and Tianjin were 28% and 9.4% respectively. In Figure 6(b), it can be clearly seen that the
average pollution level of Tianjin was more serious than that of Beijing, and the pollution level of
Beijing was gradually decreasing. The average pollution level of the two places was 37.2% and 54.6%
respectively. Therefore, increasing investment in environmental protection by increasing financial
expenditure can effectively increase the growth rate of green economy and reduce environmental
pollution.

4.2 Financial Expenditure on Science Education

Science education is also the main direction of financial expenditure. In order to compare the
impact of science education financial expenditure on the green economy and environmental pollution,
the experiment compared the data of Beijing and Tianjin between 2015 and 2020 [23]. The data was
collected every one year, and the green economic growth rate and environmental pollution of the two
places were counted. Figure 7 shows the impact of science education financial expenditure on Beijing
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and Tianjin.
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Figure 7. Comparison of financial expenditures for science education

In Figure 7(a), both Beijing and Tianjin had increasing green economic growth rates, but Beijing
had a larger green economic growth rate. The average green economy growth rates for Beijing and
Tianjin from 2016 to 2020 were 23.2% and 11.2% respectively. In Figure 7(b), the environmental
pollution degree in Beijing was decreasing under the influence of the financial expenditure on science
and education, while the environmental pollution degree in Tianjin area was increasing. The financial
expenditure of science education can reduce the pollution to the environment to a certain extent.

4.3 Social Security Financial Expenditure

Social security financial expenditure is a kind of social security provided by the government to
people. The control variable method was used for Beijing and Tianjin, and only the social security
financial expenditures of the two places were controlled to be different. The environmental pollution in
Beijing and Tianjin, as well as the green economic growth in the two places, was compared [24].
Figure 8 shows the impact of social security financial expenditure on Beijing and Tianjin.

30% 4 40%
S 25% g%
E 5 30%
S 20% S 25%
E 15% T 20%
2 S 1o
S 10% £ 15%
o S 10%
g 5% S 5w
O (% > 0%
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
Years Years
Beijing e Tianjin Beijing ® Tianjin
(a) Green economic growth (b) Environmental pollution

Figure 8. Comparison of social security financial expenditure results

In Figure 8(a), the growth rates of green economy in Beijing and Tianjin were generally in a slow
upward trend, but the average growth rate of green economy in Beijing was higher than that in Tianjin.
In 2020, the green economy growth rates of the two were 10% and 24% respectively. In Figure 8(b),
the changes in environmental pollution in Beijing and Tianjin were relatively stable, and the average
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environmental pollution of the two was 24% and 33.6%. Beijing can increase the growth rate of the
green economy by increasing its social security financial expenditure, and by improving the
environmental pollution situation.

4.4 Employment Financial Expenditure

The destruction of the environment is in large part due to illegal operations and uncontrolled
claims to natural resources. Employment financial expenditure can solve people's employment problem
to a certain extent, thus reducing the damage to the environment from the root. Figure 9 shows the
impact of employment financial expenditure in Beijing and Tianjin on local green economic growth
and environmental pollution.

30% o 40% o
. = 35%
25%
% 5 30%
> 20% S 25%
E 15% g 20%
§ 10% & 15%
e S 10%
§ 5% g 5%
O 0% > w 0%
2016 2017 2018 2019 2020 2016 2017 2018 2019 2020
Years YeaI’S
= Beijing = Tianjin ® Beijing ® Tianjin
(a) Green economic growth (b) Environmental pollution

Figure 9. Comparison of employment financial expenditure

In Figure 9(a), the growth rate of green economy in Beijing and Tianjin had been increasing under
the influence of employment and financial expenditure, but the growth of green economy in Beijing
was more obvious. The average growth rates of the two green economies were 22.2% and 13.2%
respectively. In Figure 9(b), the environmental problems in Beijing and Tianjin had both improved to a
certain extent, but the environmental pollution in Tianjin was more serious. The environmental
pollution levels of the two were 24.4% and 32% respectively. Therefore, the implementation of
employment financial expenditure can also improve environmental governance and enhance the growth
rate of the green economy.

5. Conclusions

Through the analysis of China's main financial expenditure, this paper found that expenditures on
environmental protection, science and education, social security and employment account for a
relatively high proportion of financial expenditure. By investigating the environmental pollution in
cities all over China, it is found that the damage to the environment is relatively serious in the process
of economic development, and the severity is different in different regions. A comparative analysis of
financial expenditure in Beijing and Tianjin was carried out. The experimental results showed that by
increasing environmental protection expenditure, scientific education expenditure, social security
expenditure and employment expenditure, the average growth rate of green economy can be increased
by 9.6%, which can effectively reduce environmental pollution. Therefore, the Asian region has caused
serious damage to the ecological environment in the process of economic development. Asian
economies are economies with high pollution. However, by adjusting the structure and model of
financial expenditure, such as increasing expenditure on environmental protection, the environment can
be effectively protected. When this paper studies the impact of financial expenditure on the ecological
environment, the subdivision of specific items of financial expenditure is not detailed enough. Green
economic growth and environmental issues are not analyzed in other financial expenditure either. The
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subdivision and analysis of the financial expenditure of Asian countries will be the direction of future
research.
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