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Abstract: Given the growing awareness of sustainable development, the environmental protection
industry has attracted much attention. Green finance has developed rapidly in policymaking and
practices. This study provides a framework for evaluating green finance via linkage analysis based on
input–output theory. Measurements on industrial linkages are calculated in China in two provinces
from 2002 to 2018, which study the relationship between finance and environmental protection
sectors. The results show that the environmental protection sector (EPS) in China has gradually
developed from a sector with weak backward and strong forward linkages to a sector with strong
backward and weak forward linkages from 2002 to 2015; however, in 2017 and 2018, the EPS returned
to a sector with weak backward and strong forward linkages. At the provincial level, the EPS used to
be a key sector with strong backward and forward linkages. The connection between the finance
sector and the EPS rose first, then declined in the country and the Zhejiang province; Guangdong
had a similar evolution in the former period, but it had a rising trend in the latest year. The findings
provide insights for further promoting the support from the finance sector to the environmental
protection activities.

Keywords: green finance; environmental protection sector; industrial linkage analysis; input–
output analysis

1. Introduction

With growing concern for global climate change, environmental pollution issues, and
natural resource depletion, more governments, organizations, and the public realize the
importance of climate change mitigation, pollution prevention and control, and sustainable
resource utilization. The demands for the environmental protection industry, i.e., products
to prevent, control, measure, or minimize environmental pollution and resource depletion,
have increased [1]. The environmental protection industry is related to other industries in
the economy from two aspects: providing environmental goods and services necessary for
most economic activities and using various products and services from other industries. For
example, sewage treatment plants collect effluent from industrial and municipal sources
and treat it to a purification level that enables its reuse in agricultural and industrial
industries. Meanwhile, sewage treatment plants should use treatment chemicals produced
by the manufacturing of chemicals. In other words, the environmental protection industry
has essential effects on the economy because of its direct or indirect relationships with other
industries. In the context of globalization and technology innovation, governments are
aware of the potential of the environmental protection industry in stimulating economic
growth, creating jobs, and playing a significant role in the economic transition towards
sustainable development. The global market of the environmental industry is expected to
rise to US$1.9 trillion by 2020 [2]. In developing countries, given the growing awareness of
sustainable development, the demand for environmental goods and services has increased
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rapidly. In China, the environmental protection industry has been increasing since 2016 by
an annual rate of more than 10% in operating revenue and 3.9% in profit. The environmental
protection industry’s direct contribution rate to the national economy increased from 0.3%
in 2004 to 3.1% in 2019 [3].

There should be a massive demand for investment to develop environmental pro-
tection projects. The investment and financing of environmental protection projects are
generally characterized by a long investment cycle and low return, making it difficult
to attract enough capital from financial markets. In the past, governments’ investment
accounted for the major capital sources of the environmental protection industry. In recent
years, governments have attempted to release policies and plans to promote financial re-
sources going into this industry, which is a significant part of green finance. Consequently,
the approaches of investment in the environmental protection industry have increased.
The environmental projects heavily rely on government financial transfer payments and
bank loans. However, various market-oriented financing approaches have emerged, such
as public–private partnership (PPP) mode, funds for green industries, and environmental
rights trading. Green finance systems that combine governments, financial institutes, other
investors, and suppliers and purchasers of environmental goods and services have been
formed [4].

China is the second largest economy in the world. Its highly rapid economic develop-
ment has lasted for more than 30 years. In the early stage of rapid economic development,
environmental pollution and resource depletion issues were ignored. Fortunately, en-
vironmental protection and resource recovery have attracted more attention. China’s
government proposes transforming economic development to a more environmentally-
friendly, resource-saving, and low-carbon target. In this transformation process, to build a
green financial system would be an important approach. The development of green finance
in China has developed sharply. Some statistical data proves this rapid development of
green finance in China. The issuance scale of green bonds reached US$257.7 billion in 2019,
an increase of 51.06% over that in 2018, ranking second on the global green bond issuance
scale [5]. The amount of green loan balance was 10.22 trillion Yuan, accounting for more
than 10% of the total loan balance [5]. In addition to a large number of green financial
products, China provides many important lessons and experiences in developing a green
financial system. Therefore, the evaluation of its current trends is needed, which will be
helpful in scientific policymaking and future development

This study aims to investigate the development situation of the environmental protec-
tion industry and its support from the finance sector in China. Based on the input–output
theory about industrial relationships, this study uses linkage analysis to quantify the role
of the environmental protection industry in the economic system and the relationship
between the environmental protection industry and finance industry. By reviewing the
existing literature, although the previous studies concerning green finance in China have
developed during the past several years, this study presents its contributions in two aspects.
Firstly, from the theoretical level, few studies have focused on a comprehensive view of
financial supports to environmental protection sectors. Previous studies mainly concerned
different green finance products separately, such as green credit, green bond, green fund-
ing, or carbon trading. This study provides a macroeconomic approach in quantifying the
development of green finance. This approach is based on the input–output (I–O) theory,
which can evaluate economic activities comprehensively and systematically. Secondly,
regarding an empirical perspective, this approach is easy to understand and handle for
policymakers and researchers. Meanwhile, the data basis of this approach is the public
I–O tables, which are available and accessible. Therefore, this approach can be extended to
different spatial units that have local I–O tables.

The rest of this study is organized as follows. The following section summarizes the
literature on green finance and industrial linkage. Section 3 introduces the I–O method,
linkage measurements and the data used. Section 4 presents the major results in linkage
effects and annual variations of the EPS, as well as the inter-sectoral linkages between
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the EPS and finance sectors. Section 5 proposes some policy implications based on result
discussion. Section 6 concludes some remarkable findings.

2. Literature Review
2.1. Green Finance

Along with extensive research on climate change, green finance has attracted more
attention from academic scholars and policymakers. The definitions of green finance are
various. The definition of green finance occurred in 1990s, when Devas (1994) proposed
this definition to describe the impact of environmental factors on the financial sector [6].
Salazar (1998) asserted that green finance is the channel connecting the finance industry to
the environmental protection industry [7]. The G20 defines green finance as the funding
of investments that provide environmental benefits, including environmental pollution
reduction, natural resource depletion, and climate change mitigation [8,9]. In China, the
national policy’s authoritative definition has a similar meaning as the G20′s. In China, green
finance promotion can be traced back to the 1990s. However, its booming development
occurred in the 2010s, especially when an official policy of creating the Chinese national
green finance system was released in 2016 [10,11].

In the context of the rapid development of green finance, most green finance research
has focused on the concept of green finance, its theoretical framework, and its development
path and mechanism. Scholtens discussed the relationship between finance and enterprise
social responsibility [12]. Taghizadeh-Hesary and Yoshino discussed the theoretical model
for inducing private participation in green finance and investment. The authors proposed
that green credit guarantee schemes and distributed ledger technologies could encourage
the private sector to invest in environmental projects [13]. D’Orazio and Popoyan discussed
the function of promoting green finance of macroprudential tools in different countries [14].
Secinaro et al. investigated the impact of climate change mitigation policies on corporate
financial performance. The authors found that the firms employed environmental practices
to reduce environmental risks, and then lowered production costs and increased profits [15].
Other scholars focused on some green finance products, like green credit, green bond,
and green funding, and investigate their release status, innovations, and effectiveness in
promoting green economic development.

To understand its development situations, scholars attempt to assess and evaluate
green finance quantitatively and qualitatively. Zhang et al. analyzed the present situa-
tion of green finance and proposed its development trend using the bibliometric analysis
method [6]. Wang et al. evaluated the development levels of provincial green finance in
three northern provinces in China, i.e., Beijing, Tianjin, and Hebei, from 2007 to 2018. The
entropy method and DEA-Malmquist were used to assess the relative development levels
and input–output efficiencies of green finance in the three provinces, respectively [16].
Using text mining technology, Ren analyzed green finance policies and news, and pro-
posed an index to assess green finance development in China [17]. Based on the data
of 1040 Chinese listing companies, Zhang et al. evaluated green finance’s development
situations at the provincial level [18].

As mentioned above, scholars mainly used the entropy method, analytic hierarchy
process, factor analysis, and principal component analysis to establish index systems to
assess the development of green finance. Some scholars used the data from questionnaire
surveys and interviews to summarize the situations and attitudes of financial institutions
in the development of green finance [18–20]. These studies do not directly quantify the
support for green economic activities from the financial industry, but measure the develop-
ment of green finance through some alternative indicators, such as the proportion of green
credit, the scale of green bond issuance, and the number of clean development mechanism
(CDM) projects. The selection and alternative indicators and the mathematic methods
dealing with them would greatly impact the assessment results. On the other hand, these
methods are difficult to extend to other regions or other financial institutions due to the
limitation of data availability.
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To summarize, the previous studies have reported a widely accepted definition of
green finance and highlighted the need for evaluating its development situations. However,
the studies reviewed here assess the status of green finance using indirect indices because
of the lack of systematic data on green investment. For example, in the Chinese statistical
system of green credit, only the green credits in 21 commercial banks are collected. Another
potential problem is that the development situation results mainly rely on the indices
selected, which might change along with case locations. Therefore, it is necessary to
establish an approach to evaluate green finance development more broadly and in a way
that is less data-consuming. The study by Ling et al. provided this kind of approach. In
the input–output analysis framework, the authors disaggregated environmental protection
sectors from the classical sectors and compiled new input–output tables. The authors then
measured the relationship between the environmental protection and finance sectors using
the linkage analysis method based on new tables at the national level [21].

2.2. Industrial Linkage

From the perspective of industrial relationships, evaluating the development level
of green finance is essential to explore the strength of the inter-connections between the
financial industry and environmental protection industry. Inter-sectoral linkages reflect the
inter-connections between the sectors in an economy. The inter-sectoral linkages involve
backward and forward linkages. In the I–O framework, production by a particular sector
has two effects on other sectors in the economy [22]. One is to sell its products to other
sectors as a supplier, and another one is to purchase products by other sectors as a purchaser.
The former means that if the given sector increases its outputs, there will be increased
supplies for other sectors that use products by the given sector. This inter-connection of the
given sector with the downstream sectors is called forward linkage. On the other hand, the
latter effect indicates that if the given sector increases its outputs, there will be increased
demands on the other sectors whose products are used as inputs in production by the
given sector. This inter-connection of the given sector with the upstream sectors is defined
as backward linkage.

The concept of linkage was proposed by Hirschman [23] and Rasmussen [24] in the
1950s. There are several measurements proposed to assess inter-sectoral linkages. Wen
and Wang [25] divided the measurement methods into four types: the multiplier method,
sensitivity analyses, the hypothetical extraction method, and the modified hypothetical
extraction method. Cai and Leung [26] mentioned two methods of the linkages, the
traditional method using direct and total linkage measurement indices and the hypothetical
extraction method. The linkage analysis plays a vital role in many aspects of economic
development. The information by linkage analysis is valuable in identifying key sectors
and forecasting the economic activities [27], because the relative size of linkage metrics
can reflect strengths, weaknesses, and vulnerabilities of the particular sector within the
economy. The industrial linkages provide an approach to diffusing knowledge and new
technologies; therefore, the linkage analysis is an important technological innovation
analysis [28]. The environmental and carbon emission extension I–O tables and their
linkage analysis were implemented to evaluate environmental and carbon impacts by key
sectors and help policymaking in pollution and carbon reduction [25,29,30].

The measurement indices of linkages can be classified into two categories. One refers
to assessing the inter-connection in the economy of a particular sector [31–34]. For example,
Fan et al. [35] used backward and forward correlation coefficients to calculate the effects
of the environmental protection industry on other industries and the contribution to the
economy. The other is to measure the strength of inter-dependency between two sectors [27].
Song et al. [27] used the hypothetical extraction method to assess the relationship between
real estate and construction. In this study, we use the former indices to assess the role of
the EPS in China’s economy, then use the latter indices to analyze the relationship between
the EPS and finance sectors.
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3. Methods and Data
3.1. Methods: Linkage Analysis Based on the Input–Output Model
3.1.1. General Framework of the Input–Output Model

The linkages between the finance sector and environmental protection sector (EPS)
can be used to evaluate the development level of green finance. The strength and changing
trends of the linkages between both sectors are suitable for assessing what finance sector
supports EPS. In this study, the linkage analysis is based on an input–output model, a
top-down macroeconomic technique using sectoral interdependency [30,36]. The input–
output (I–O) model is widely used for quantifying sectoral linkages mainly from three
aspects. First, scholars have used the I–O model to describe the interdependency among
the economic sectors, including direct, indirect, and total linkages [30,36]. Second, the I–O
model is used to examine the effects on an entire economy of a given sector. For example,
scholars have studied the impacts of finance [32], construction [34], and logistics [37]
industries on the national economy. Third, the inter-sectoral linkages between two specific
sectors attracted lots of recent research interest, for instance, real estate, construction [25],
transportation, and financial services sectors [36].

The I–O model is based on an I–O table that is an inter-industry transactions table.
The rows of such a table describe the distribution of a sector’s outputs throughout the
economy; that sector is a supplier of other sectors. The columns describe the composition
of inputs required by a particular sector to produce its outputs; that sector is a purchaser of
other sectors [23].

3.1.2. Linkage Measures

The essential meanings of inter-sectoral linkages are the demand and supply relation-
ships between sectors. These linkages consist of backward and forward linkages [22,38].
Backward linkages (BLs) of a sector refer to the interdependency between the given sector
and its upstream sectors from which it purchases intermediate inputs. On the other hand,
forward linkages (FLs) of a sector indicate the interdependency between the given sector
and its downstream sectors to which it sells its intermediate output [22].

Measurement of Backward Linkage

Backward linkage can be measured from the column relationship of the input–output
table. The commonly used indicators are direct consumption and complete consumption
coefficients, referring to direct and total backward linkages, respectively.

The direct consumption coefficient refers to the output value of other sectors needed
to be directly consumed for each unit of output produced by a given sector. It can show the
dependence or pulling effect of the particular sector on others:

aij = xij/xj (1)

in which aij is the direct consumption coefficient of sector j for sector i, xij is the direct
consumption of sector i in the production process of sector j, and xj is the total output of
sector j. The economic implication of aij is the direct consumption of the products by sector
i when producing a one-unit output of sector j.

The complete consumption coefficient measures the complete dependency relationship
between two sectors, including direct and indirect consumption. The calculation of the
complete consumption coefficient is based on the calculation of the direct consumption
coefficient:

B = (I − A)−1 − I (2)

where B is the complete consumption coefficient matrix, A refers to the direct consumption
coefficient matrix {aij}, and I is the identity matrix. (I − A)−1 is called the Leontief inverse
matrix. The larger the direct or complete consumption coefficient is, the greater the
dependency of sector j on sector i.
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Another index for measuring backward linkage is called the power of dispersion
coefficient, which is defined as the column sum divided by the global average of the
Leontief inverse matrix:

PDj =
n

∑
i=1

bij/
1
n

n

∑
j=1

n

∑
i=1

bij (3)

in which PDj refers to the power of the dispersion coefficient of sector j, bij refers to the
element of the Leontief inverse matrix, and n refers to the number of sectors in the given
I–O table. If PDj is larger than 1.0, it indicates that a unit change in the final demand of
sector j would create an above-average increase in the whole economy’s activity.

Measurement of Forward Linkage

Forward linkage can be measured from the row relationship of the input–output table.
The commonly used indicators are direct allocation and complete allocation coefficients,
referring to direct and total forward linkages, respectively.

The direct allocation coefficient reflects the use of a sector’s output as intermediate
products. In other words, it refers to the proportion of a sector’s output flowing to other
sector to the given sector’s total outputs:

rij = xij/(xi + Mi) (4)

where rij is the direct allocation coefficient of sector i for sector j, xij is the direct intermediate
output of sector i to sector j, xi is the total output of sector i, and Mi is the imports of sector i.

The complete allocation coefficient reflects the total usage destination of a sector’s
products, including a direct and indirect destination:

W = (I − R)−1 − I (5)

where W is the complete allocation coefficient matrix, R is the direct allocation coefficient
matrix {rij}, and I is the identity matrix. (I − R)−1 is called the Ghosh inverse matrix. The
larger the direct or complete allocation coefficient, the greater the pushing effect of sector i
on sector j.

Another index for measuring forward linkage is the sensitivity of dispersion coefficient,
which is defined as the row sum divided by the global average of the Ghosh inverse matrix:

SDi =
n

∑
j=1

rij/
1
n

n

∑
i=1

n

∑
j=1

rij (6)

in which SDi refers to the sensitivity of the dispersion coefficient of sector j, rij refers to the
element of the Ghosh inverse matrix, and n refers to the number of sectors in the given
I–O table. If SDj is larger than 1.0, it indicates that a unit change in the final demand of all
sectors would create an above-average production increase in sector i.

Table 1 shows the various linkage measures and their equations.

Table 1. Linkage measures and their equations.

Industrial Linkage Direct Linkages Total Linkages Normalized Linkages

Backward linkages Equation (1) Equation (2) Equation (3) 1

Forward linkages Equation (4) Equation (5) Equation (6) 2

1 The normalized backward linkages are also called the power of dispersion coefficients; 2 the normalized forward
linkages are also called the sensitivity of dispersion coefficients.

Various combinations of power and sensitivity of dispersion coefficients provide
indicators for the in-depth understanding of a given sector in an economy. The sectors
are classified into four types according to the combination of power and sensitivity of
dispersion coefficients (Table 2) [22]. The value of 1.0 for the power and sensitivity of
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dispersion coefficients means the average effects of a given sector in simulating other
sectors and being influenced by other sectors, respectively. First, the sectors with high
power and sensitivity of dispersion (HH sectors) are always regarded as key sectors in a
given economy, such as the transport sector [39]. They purchase abundant intermediate
products from other sectors during their productive activities; meanwhile, they supply a
large amount of intermediate products to other sectors’ production. These sectors would
greatly impact the whole economy when changing their productive activities and final
demands. Second, the sectors with high power but low sensitivity of dispersion coefficients
(HL sectors) play an important role in pushing the economy, while their demand for other
sectors’ products is relative low. They are dependent on the inter-sectoral supply. Third,
the sectors with high sensitivity but low power of dispersion coefficients (LH sectors) serve
as fundamental roles in the economy. Although their driving power on the entire economy
is limited, they directly and indirectly induce other sectors by supplying a large amount of
intermediate products. They are dependent on inter-sectoral demand. Agricultural sector,
for instance, is a typical LH sector [40]. Fourth, the sectors with low power and sensitivity
of dispersion coefficients (LL sectors) are always independent of other sectors or strongly
connected to other sectors. In empirical analysis, quadrant graph is often used to represent
these four types [30]. The quadrant graph is organized showing the power of dispersion
on the vertical and the sensitivity of dispersion on the horizontal axis. The origin of the
graph is 1.0. HH sectors can readily be identified in the upper right corner of the graph.

Table 2. Four types of sectors with the combination of power and sensitivity of dispersion coefficients.

Classification Value Sensitivity of Dispersion < 1 Sensitivity of Dispersion > 1

Power of dispersion
<1 Generally independent (LL) Dependent on

inter-sectoral demand (LH)
Power of dispersion

>1
Dependent on

inter-sectoral supply (HL) Generally dependent (HH)

3.2. Data Sources

Original China’s I–O tables for 2002, 2005, 2007, 2010, 2012, 2015, 2017, and 2018
were released by the National Bureau of Statistics of China (data.stats.gov.cn (Accessed
on: 2 February 2021)). The provincial I–O tables for 2002, 2005, 2007, 2010, 2012, 2015,
and 2017 were released by the provincial bureaus of statistics. There are two ways to get
the provincial data: one is to download from the websites of the provincial bureaus of
statistics, and the other is to apply the data from the provincial bureaus of statistics. In
our study, we analyzed two pioneering provinces of green finance practices in China, i.e.,
Guangdong and Zhejiang. The green loan balance in Zhejiang and Guangdong ranks the
first and third among the provinces in China, accounting for 15% of the national total
together. The amounts of green bonds and green insurance in the two provinces also come
out on top among the provinces. Furthermore, we also considered the data availability
of I–O tables. Guangdong’s I–O tables were downloaded from its bureau of statistics
(stats.gd.gov.cn/trcc/index.html (Accessed on: 2 February 2021)). Zhejiang’s I–O tables
were applied from its provincial bureau of statistics. There are two kinds of both national
and provincial I–O tables, with 42 sectors and more than 100 sectors. The recent tables
in 2017 and 2018 were 149- and 153-sector tables, and the tables in the other years were
42-sector tables.

In general, the environmental protection industry includes all economic activities that
produce environmentally-oriented products and services. These products and services can
be sorted by environmental pollution reduction and natural resource depletion, included
in manufacturing and service industries, for example, manufacturing of environmental
protection equipment, manufacturing of chemicals for environmental pollution treatment,
instrumentation manufacturing of environmental monitoring, sewage treatment, and waste
recovery. There is no single separate EPS in China’s I–O tables. The environmental protec-
tion activities are included in some sectors. For example, manufacturing of environmental

data.stats.gov.cn
stats.gd.gov.cn/trcc/index.html
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protection equipment is included in the manufacturing of special equipment. Another
example is the manufacturing of special pharmaceutical materials for environmental pol-
lution treatment, which is included in the manufacturing of chemical raw materials and
chemical products. Due to limited data, it is difficult to disaggregate all environmental
protection activities from their corresponding sectors in the classical I–O table. In this study,
we only focus on three sectors related to environmental protection activities, which are
three separate sectors in the I–O table (Table 3).

Table 3. EPS and finance sectors in the original I–O table and the established I–O table.

Sectors in the Original I–O Table
Sectors in the Established I–O Table

42-Sector I–O Table More Than 100-Sector I–O Table

Waste resource utilization (in the secondary industry)

Environmental protection sector (EPS)
Water production and supply (in the secondary industry)

Water conservancy and environmental and public
facility management (in the tertiary industry) 1

Water conservancy management
Ecological protection and

environmental management
Public facility management

Finance (in the tertiary industry)
Monetary finance service

Finance sectorCapital market service
Insurance service

1 It is called the EP service sub-sector for short.

To analyze the linkages between EPS and finance sectors, we compiled the I–O tables
of EPS and finance sectors, which disaggregate environmental protection-related and
finance-related sectors from the original I–O tables. The specific steps are as follows:
first, three environmental protection sub-sectors were selected and aggregated into the
environmental protection sector. Second, the finance sector was extracted from the service
industry. Third, the other secondary sectors, except for the water production and supply
and waste resource utilization sectors, were aggregated into a new secondary sector. The
other tertiary sectors, except for the finance, water conservancy, and environmental and
public facilities management sectors, were aggregated into a new tertiary sector. Finally,
a new I–O table with five sectors was compiled, including the EPS, finance, primary,
secondary, and tertiary sectors.

4. Results
4.1. Industrial Linkage Effects and Temporal Variations of the EPS

As shown in Figure 1, during 2002–2015, the EPS developed gradually from a sector
with weak power of dispersion and strong sensitivity of dispersion into a strong power and
weak sensitivity dispersion sector. Table 4 shows that the power of dispersion coefficient
showed an increasing trend and exceeded that of the primary and tertiary industries in
2010 and 2015; this trend is consistent with the conclusions drawn by Wang [41]. The
pulling effect of the EPS on the national economy exceeded the average sectoral level,
generating an above-average motivation effect and an increasing trend. This could be
attributed to the high intermediate input rate of the EPS, valuing from 35.3% in 2003
to 64.6% in 2015. During 2002–2015, increasing one-unit final demand of the EPS could
increase above-average final demand of other sectors. However, this increasing trend
ended in 2015, and the power of dispersion coefficient decreased to the below-average
level (less than 1.0) in 2017 and 2018. The intermediate input rates of the EPS in 2017 and
2018 also decreased to 42.1% and 39.4%, respectively.

Table 5 lists the sensitivity of the dispersion coefficients of the various sectors. The
EPS had fluctuant sensitivity of dispersion coefficients before 2010, with the largest value of
1.250 in 2007 and the smallest value of 0.858 in 2010; however, the EPS had values around
the average level (1.0). The variation after 2010 indicated that the EPS had an average
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constraint on the economic growth in all sectors. When the other sectors increased one-unit
demand, the products of the EPS would increase by about one unit.

Regarding the sub-sectors, the waste resource utilization sub-sector had obvious dif-
ferences in changing trends with the other two sub-sectors (Table A1 and Figure A1).
Specifically, both the EP service sub-sector (except 2015) and the water production and supply
sub-sector had above-average power of dispersion coefficients with values larger than 1.0;
while the waste resource utilization sub-sector had values ranging from 0.472 to 0.678, but
in 2010 and 2015, it suddenly increased up to 1.0. On the other hand, for the sensitivity
of the dispersion coefficients, the EP service sub-sector had values ranging from 0.531 to
0.739, with small fluctuations. In the water production and supply sub-sector, the coefficients
dropped from 1.117 in 2002 to 0.850 in 2018. The waste resource utilization sub-sector had an
above-average level, with values larger than 1.0 and large fluctuations. In most years, the
EP service sub-sector was the HL sector, which had above-average increases in the activity of
the whole economy when it had a unit change in final demand. The waste resource utilization
sub-sector was the LH sector, with a production that was sensitively influenced by other
sectors’ changes in final demand.

Table 4. Power of dispersion coefficients of various sectors.

Industry 2002 2005 2007 2010 2012 2015 2017 2018

EPS 0.885 0.892 0.802 1.087 0.931 1.124 0.897 0.876
Finance 1.049 1.198 1.250 0.858 1.068 0.932 0.998 1.045
Primary 0.840 0.832 0.750 0.722 0.809 0.708 0.855 0.873

Secondary 1.168 1.003 0.988 1.087 1.079 1.086 1.061 1.035
Tertiary 0.917 0.873 0.925 0.864 0.896 0.867 0.899 0.882

Table 5. Sensitivity of dispersion coefficients of various sectors.

Industry 2002 2005 2007 2010 2012 2015 2017 2018

EPS 1.049 1.198 1.250 0.858 1.068 0.932 0.998 1.045
Finance 0.840 0.832 0.750 0.722 0.809 0.708 0.855 0.873
Primary 1.168 1.003 0.988 1.087 1.079 1.086 1.061 1.035

Secondary 0.917 0.873 0.925 0.864 0.896 0.867 0.899 0.882
Tertiary 0.934 1.001 1.004 1.157 1.055 1.148 1.119 1.093

Regarding the two provinces studied, the evolution of the EPS’s industrial linkages
presented differently with the national evolution (Figure 1 and Table 6). In the Guangdong
province, the EPS became a key sector, with high power and sensitivity of dispersion
during 2010 to 2015. However, the EPS changed to the LH sector, which was dependent
on inter-sectoral demand. In the Zhejiang province, the EPS became a key sector during
2007 to 2015, a little earlier than that in Guangdong. In 2017, Zhejiang’s EPS became an
LL sector.

Table 6. Power and sensitivity of dispersion coefficients of the EPS in Zhejiang and Guangdong.

Province Dispersion Coefficient 2002 2007 2010 2012 2015 2017

Zhejiang Power 0.784 1.192 1.201 1.150 1.090 0.808
Sensitivity 0.951 1.725 1.648 1.428 1.062 0.911

Guangdong Power 0.916 0.855 1.168 1.152 1.155 0.854
Sensitivity 0.918 1.282 1.398 1.574 1.356 1.017
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4.2. Industrial Linkage between the EPS and Finance Sectors
4.2.1. Backward Linkage Analysis

From the perspective of backward linkage analysis, the finance sector is the upstream
industry of the EPS, and provides intermediate inputs for EPS production. From the
perspective of green finance, the more those inputs flow from the finance sector to the EPS,
the better the development level of green finance. Considering the measurement indices of
linkage analysis, the larger the direct and total consumption coefficients of the EPS to the
finance sector, the greater the strength of linkage between both sectors.

The direct and total sectoral linkages from the finance sector to the EPS in the country
and the two provinces are shown in Figure 2a, using direct and complete consumption
coefficients, respectively. With values between 0.007 and 0.07, the direct purchases of the
EPS from the finance sector per monetary unit are reflected. In other words, the direct
inputs from the finance sector were worth between 7 and 70 Yuan when the EPS produced
products worth 1000 Yuan. The finance sector of Guangdong in 2007 had the greatest direct
input to the EPS, and the finance sector of the country in 2002 had the lowest direct input
to the EPS. A trend of rising first and then decline was apparent for the country and the
Zhejiang province. The inflection points were both in 2015. However, Guangdong’s trend
rose before 2007, then declined and then rose again in 2017.
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The total sectoral linkages from the finance sector to the EPS varied between 0.024
and 0.140. The finance sectors of Guangdong in 2010 and the country in 2002 had the
highest and lowest total effect on the EPS, respectively. Similar trends to the direct linkages
occurred in Zhejiang and the country, rising before 2015 and then falling. In Guangdong,
the increasing trend occurred between 2002 and 2010, the declining trend between 2010
and 2012, and a stable trend between 2012 and 2017.

4.2.2. Forward Linkage Analysis

From the perspective of forward linkage analysis, the EPS is taken as the downstream
sector of the finance sector, and the supply strength of the finance industry on the EPS is
examined. Among the products produced by the finance sector, if the proportion of inputs
toward the EPS is large, it indicates that the finance sector’s support to the EPS is large.
The larger the direct and complete allocation coefficients of the finance industry to the EPS,
the stronger the finance industry’s pushing effect is on the EPS.

Figure 2b shows the direct and total sectoral linkages from the finance sector to the EPS.
The values stabilized between 0.003 and 0.011 in Zhejiang and the country, indicating the
small strength of the forward linkages between the finance sector and EPS sector. Zhejiang
and the country both had rose first and then decreased in the direct allocation coefficients’
evolutions, with the inflection points both in 2015. In Guangdong, the direct allocation
coefficients were larger than the former regions, ranging from 0.010 and 0.019. Guangdong
had a trend of rising before 2007, decline before 2012, and then a little rising between 2012
and 2017. Regarding the total allocation coefficients, the values ranged from 0.009 and
0.049. The highest value was in Guangdong in 2010, and the lowest value was the national
average in 2002. The results indicate that Guangdong’s finance sector provided a relatively
larger and earlier support to the local EPS. It could be explained that Guangdong is one
of the seven pilot carbon markets, which began in 2011. The trading amount of carbon
emission quotas in Guangdong was the largest in the seven pilot markets.

To summarize, the results indicate different trends in the role of the EPS at the national
and provincial levels. However, the common situation is the importance of the EPS in the
economy and that the supports from the finance sector both decreased after 2015. The
potential explanation and policy implications will be addressed in the following section.

5. Discussion and Policy Implications
5.1. On the Support of the Finance Sector to the EPS

The backward linkage analysis shows that the national average relationship between
the finance and EPS sectors increased gradually, reached its peak in 2015, and then declined.
In the Zhejiang province, the relationship between both sectors had a similar changing trend
as the national average. In the Guangdong province, the peaks occurred earlier than the
national average. The backward linkages between the two specific sectors demonstrated
a significant upward trend from 2010 to 2015. The direct and complete consumption
coefficients of the EPS and finance sectors indicated significant increases, indicating that
the EPS increasingly relied on the finance sector. This indication was consistent with the
support and policy orientation of China in recent years toward the development of green
finance, and could prove the effectiveness of the development of green finance.

The forward linkages between the two specific sectors showed a fluctuation changing
trend during the study period at both the national and provincial levels. There were
two peaks in 2010 and 2015, but the general trends decreased. In the unit product of the
finance sector, the proportion of inflow to the EPS was relatively smaller than that of other
sectors. This can be explained that the three environmental protection sub-sectors produce
public goods or quasi-public goods, which have a small attraction to financial investment.
Investors have a strong interest in developing other environmentally friendly industries,
like sustainable energy production, improvement of environmental protection facilities, etc.
These kinds of environmentally friendly industries have more economic return than the
three environmental protection sub-sectors.
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Therefore, we proposed some policy implications in promoting financial service
support in the EPS. The efficient mechanism for linking the finance and EPS sectors should
be improved further.

(1) Green finance approaches should be innovated; these innovations may include
the development of a green industry fund, the establishment of specialized green banks,
improvement of the statistical system for green credit, and development of green finance
evaluation systems.

(2) Innovative green finance products should be encouraged to design and release.
For example, the formation of an environmental rights market makes environmental
rights become collateral for business loans; financial institutions can develop new financial
products based on environmental rights, such as carbon emission rights, emission rights,
and energy use rights.

(3) Environmental risk management in financial institutions should be emphasized.
Institutional investors should understand novel risk sources, which are caused by tight-
ened environmental and climate policy and frequent environmental and climate damage.
To prevent investments from these environmental risks has been a new challenge for
financial practitioners.

5.2. On the Development of the EPS

The temporal analysis demonstrated that the EPS has gradually developed from a
sector with weak backward and strong forward linkages to a sector with strong backward
and weak forward linkages from 2002 to 2015. The power of dispersion exhibited above-
average influence on other sectors, meaning that a unit change in the final demand of
the EPS created an above-average increase in the activity of the whole economy. The
relationship between the EPS and the national economy has become increasingly more
robust. However, in the recent years of 2015 to 2018, it returned to a sector with weak
power of dispersion and strong sensitivity of dispersion. Therefore, the promotion of the
development of the EPS should be encouraged. Its development showed not only the need
for sustainable development, but it also stimulated economic development. China should
continue strengthening EPS development and promoting its pulling effect on other sectors.

In the final consumption structure of the EPS, government and household consump-
tion accounted for approximately 70% and 30%, respectively. Although household con-
sumption accounted for a small portion, it showed an increasing trend in recent years.
Therefore, household participation and consumption for the EPS should be increased
to improve public participation. Approaches should include establishing private green
financial institutions, innovation of private green products (e.g., a green credit card) and
businesses (e.g., individual carbon credit by Ant Financial Services Group), and promotion
of public participation in green finance.

5.3. On the Development of Green Finance at the Provincial Level

Zhejiang and Guangdong are the pioneering provinces of green finance practices. The
EPS in the two provinces has become well-developed in recent years. For example, the
two provinces are the top two in enterprise number and annual income of enterprise in the
EP service sub-sector, which have gathered more than 20% of the enterprises and created
about one-quarter of the country’s annual income. However, the EPS in the two provinces
have become weakly connected to other sectors in recent years.

The linkages between the EPS and finance sectors in Guangdong presented a pio-
neering trend; that is, the trend rose first, then declined, and then rose in the recent years.
Therefore, Guangdong’s experience can be extended to other provinces to promote finance
support in the development of EPS. It should be helpful further to study Guangdong’s
experience in detail. For example, the environmental rights trading market is developing
rapidly. Guangdong has the country’s largest carbon trading market. Moreover, in Guang-
dong, cultivating talents who are familiar with the operation of the capital market and the
characteristics of green industries is important for financial institutions. Through selec-
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tion, prize awarding, and promotion of excellent green finance cases, financial institutions
encourage innovative green financial practices and expand their influence.

6. Conclusions

This study provides a methodology framework to evaluate the support from the
finance sector to the environmental protection sector at both national and provincial levels.
Specifically, we use linkage analysis based on the input–output model to measure the
connection between two specific sectors. We also analyze the changes of national and
provincial roles of the EPS from 2002 to 2017. The results help us to understand the
development of green finance from the perspective of sectoral relationships.

This study has shown that the EPS in China has gradually developed from a sector
with weak backward and strong forward linkages to a sector with strong backward and
weak forward linkages from 2002 to 2015; however, in 2017 and 2018, the EPS returned to
a sector with weak backward and strong forward linkages. In the two studied provinces,
the EPS used to involve sectors with strong backward and strong forward linkages, which
indicated that the EPS was a key sector at the provincial level. Another significant finding is
that the I–O relationship between the EPS and finance sectors rose first and then declined in
the country and in the Zhejiang province; Guangdong had a similar evolution in the former
period, but it had a rising trend in the I–O relationship between the EPS and finance sectors
in the latest year. The findings of this research provide insights for further promoting
support from the finance sector to environmental protection activities.

This study, however, has some limitations. First, the development of the EPS is
unequal in different regions of China. For example, the four regions—namely Beijing,
Zhejiang, Guangdong, and Jiangsu—account for close to 52% of the operating revenue
of the national EPS [3]. It is necessary to analyze the linkages between the EPS and
finance industries in more provinces and compare the results. However, in this study,
only two provinces were studied due to data limitations. Second, because the I–O table
has limitations on sector disaggregation, this study only reflects the situation of three
sub-sectors of the environmental protection industry. More sub-sectors are included in
manufacturing sectors, such as manufacturing of environmental protection equipment,
manufacturing of chemicals for environmental pollution treatment, and instrumentation
manufacturing of environmental monitoring. Based on more detailed data, the linkages
between the more complete environmental protection sector and finance sector can be
calculated, and then the assessment on green finance development can be updated.

Future research in the following fields would be of great help to understand green
finance more deeply. To analyze the linkages in more places, including provinces or cities,
is needed to explore to what extent the green finance develops in different areas. Moreover,
the results of the linkages in various places could be used to relate with other economic
indices, such as the GDP, fixed investment, or government subsidies. In that case, the
driving forces of developing green finance could be further explored. Regarding a broader
definition of green finance, economic activities regarding carbon emission mitigation,
environmental prolusion decreases, and natural resource saving can be included. For
example, renewable energy productions (such as wind power and solar power generation)
reduce carbon emissions significantly, and are regarded as major investment targets of green
finance. The renewable energy productions should be disaggregated from the electricity
generation sector based on some detailed wind and solar power generation data. In the
future study, the method in this study can be extended to calculate financial support on all
green finance activities based on more detailed data.
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Appendix A

Table A1. Power and sensitivity of dispersion coefficients of the environmental protection sub-sectors.

Sector Dispersion Coefficient 2002 2005 2007 2010 2012 2015 2017 2018

Waste resource utilization
Power 0.472 0.428 0.588 1.052 0.678 1.332 0.576 0.573

Sensitivity 1.336 1.821 1.682 1.249 1.861 1.688 1.582 1.539

Water production and supply Power 1.141 1.150 1.044 1.082 1.097 0.938 1.105 1.121
Sensitivity 1.117 1.040 1.005 0.828 0.822 0.844 0.880 0.850

EP service
Power 1.141 1.150 1.044 1.082 1.097 0.938 1.105 1.121

Sensitivity 0.739 0.649 0.582 0.606 0.531 0.550 0.611 0.659

Int. J. Environ. Res. Public Health 2021, 18, x  15 of 16 
 

 

 
Figure A1. Power and sensitivity of dispersion coefficients of the three environmental protection 
sub-sectors during the study period. The figures next to the dots are the years of the correspond-
ing dots. 

References 
1. OECD; Eurostat. The Environmental Goods & Servcies Industry-Manual for Data Collection and Anlaysis; OECD Publications Service: 

Paris, France, 1999. 
2. Bucher, H.; Drake-Brockman, J.; Kasterine, A.; Sugathan, M. Trade in Environmental Goods and Services: Opportunities and Chal-

lenges; ITC: Geneva, Switzerland, 2014. 
3. China Environmental Protection Industry Association. Report on the Development of China's Environmental Protection Industry; 

China Environmental Protection Industry Association: Beijing, China, 2020. 
4. Akomea-Frimpong, I.; Adeabah, D.; Ofosu, D.; Tenakwah, E.J. A review of studies on green finance of banks, research gaps and 

future directions. J. Sustain. Financ. Invest. 2021, 1–24, doi.org/10.1080/20430795.2020.1870202 
5. Research Bureau of People's Bank of China. China Green Finance Progress Report 2019; China Finance Press: Beijing, China, 2020. 
6. Devas, H. Green Finance. Eur. Energy Environ. Law Rev. 1994, 8, 220–222. 
7. Salazar, J. Environmental Finance: Linking Two World; Financial Innovations for Biodiversity: Bratislava, Slovakia, 1998. 
8. G20 Green Finance Study Group. G20 Green Finance Synthesis Report; G20 Green Finance Study Group: Sanya, China, 2016. 
9. Berensmann, K.; Volz, U.; Alloisio, I.; Bak, C.; Bhattacharya, A.; Leipold, G.; Schindler, H.; MacDonald, L.; Tian, H.; Yang, Q. 

Fostering Sustainable Global Growth through Green Finance—What Role for the G20. 2017. Available online: https://www.g20-
insights.org/policy_briefs/fostering-sustainable-global-growth-green-finance-role-g20/ (accessed on 5 Jananuary 2021). 

10. Li, C.; Liu, X.; Bai, X.; Umar, M. Financial Development and Environmental Regulations: The Two Pillars of Green Transfor-
mation in China. Int. J. Environ. Res. Public Health 2020, 17, 9242. 

11. Zhang, D.; Zhang, Z.; Managi, S. A bibliometric analysis on green finance: Current status, development, and future directions. 
Financ. Res. Lett. 2019, 29, 425–430. 

12. Scholtens, B. Finance as a driver of corporate social responsibility. J. Bus. Ethics 2006, 1, 19–33. 
13. Taghizadeh-Hesary, F.; Yoshino, N. The way to induce private participation in green finance and investment. Financ. Res. Lett. 

2019, 31, 98–103. 
14. D'Orazio, P.; Popoyan, L. Fostering green investments and tackling climate-related financial risks: Which role for macropru-

dential policies? Ecol. Econ. 2019, 160, 25–37. 
15. Secinaro, S.; Brescia, V.; Calandra, D.; Saiti, B. Impact of climate change mitigation policies on corporate financial performance: 

Evidence-based on European publicly listed firms. Corp. Soc. Responsib. Environ. Manag. 2020, 27, 2491–2501. 
16. Wang, W.; He, T.; Wu, H.; Shi, Y. Study on Comprehensive Evaluation and Influencing Factors of Green Finance Development 

in Beijing, Tianjin and Hebei. North China Financ. 2021, 1,28–41. (In Chinese). 
17. Ren, D. Policy-driven or Market-driven?——Calculation of Green Finance Development Index and Analysis of Influencing 

Factors Based on Text Mining Technology. Southwest Financ. 2020, 4, 78–89 (In Chinese). 
18. Zhang, L.; Xiao, L.; Gao, J. Measurement and Comparison of Green Financial Development Level and Efficiency in China:Based 

on Data of 1040 Public Companies. Forum Sci. Technol. China 2018, 9, 100–112. (In Chinese). 
19. Jeucken, M. Sustainable Finance and Banking: The Financial Sector and the Future of the Planet; Earthscan: London, UK, 2010. 
20. OECD. Trends in Environmental Finance in Eastern Europe, Caucasus, and Central Asia (EECCA); OECD: Paris, France, 2007; Volume 

7, pp. 41–90. 
21. Ling, L.; Dong, Z.; Lin, L.; Pan, X.; Liu, H.; Yu, C. Research on Industrial Linkage between China's Environmental Protection 

Figure A1. Power and sensitivity of dispersion coefficients of the three environmental protection sub-
sectors during the study period. The figures next to the dots are the years of the corresponding dots.

References
1. OECD; Eurostat. The Environmental Goods & Servcies Industry-Manual for Data Collection and Anlaysis; OECD Publications Service:

Paris, France, 1999.
2. Bucher, H.; Drake-Brockman, J.; Kasterine, A.; Sugathan, M. Trade in Environmental Goods and Services: Opportunities and Challenges;

ITC: Geneva, Switzerland, 2014.
3. China Environmental Protection Industry Association. Report on the Development of China’s Environmental Protection Industry;

China Environmental Protection Industry Association: Beijing, China, 2020.
4. Akomea-Frimpong, I.; Adeabah, D.; Ofosu, D.; Tenakwah, E.J. A review of studies on green finance of banks, research gaps and

future directions. J. Sustain. Financ. Invest. 2021, 1–24. [CrossRef]
5. Research Bureau of People’s Bank of China. China Green Finance Progress Report 2019; China Finance Press: Beijing, China, 2020.
6. Devas, H. Green Finance. Eur. Energy Environ. Law Rev. 1994, 8, 220–222.
7. Salazar, J. Environmental Finance: Linking Two World; Financial Innovations for Biodiversity: Bratislava, Slovakia, 1998.
8. G20 Green Finance Study Group. G20 Green Finance Synthesis Report; G20 Green Finance Study Group: Sanya, China, 2016.

http://doi.org/10.1080/20430795.2020.1870202


Int. J. Environ. Res. Public Health 2021, 18, 2634 15 of 16

9. Berensmann, K.; Volz, U.; Alloisio, I.; Bak, C.; Bhattacharya, A.; Leipold, G.; Schindler, H.; MacDonald, L.; Tian, H.; Yang,
Q. Fostering Sustainable Global Growth through Green Finance—What Role for the G20. 2017. Available online: https:
//www.g20-insights.org/policy_briefs/fostering-sustainable-global-growth-green-finance-role-g20/ (accessed on 5 January
2021).

10. Li, C.; Liu, X.; Bai, X.; Umar, M. Financial Development and Environmental Regulations: The Two Pillars of Green Transformation
in China. Int. J. Environ. Res. Public Health 2020, 17, 9242. [CrossRef] [PubMed]

11. Zhang, D.; Zhang, Z.; Managi, S. A bibliometric analysis on green finance: Current status, development, and future directions.
Financ. Res. Lett. 2019, 29, 425–430. [CrossRef]

12. Scholtens, B. Finance as a driver of corporate social responsibility. J. Bus. Ethics 2006, 1, 19–33. [CrossRef]
13. Taghizadeh-Hesary, F.; Yoshino, N. The way to induce private participation in green finance and investment. Financ. Res. Lett.

2019, 31, 98–103. [CrossRef]
14. D’Orazio, P.; Popoyan, L. Fostering green investments and tackling climate-related financial risks: Which role for macroprudential

policies? Ecol. Econ. 2019, 160, 25–37. [CrossRef]
15. Secinaro, S.; Brescia, V.; Calandra, D.; Saiti, B. Impact of climate change mitigation policies on corporate financial performance:

Evidence-based on European publicly listed firms. Corp. Soc. Responsib. Environ. Manag. 2020, 27, 2491–2501. [CrossRef]
16. Wang, W.; He, T.; Wu, H.; Shi, Y. Study on Comprehensive Evaluation and Influencing Factors of Green Finance Development in

Beijing, Tianjin and Hebei. North China Financ. 2021, 1, 28–41. (In Chinese)
17. Ren, D. Policy-driven or Market-driven?—Calculation of Green Finance Development Index and Analysis of Influencing Factors

Based on Text Mining Technology. Southwest Financ. 2020, 4, 78–89. (In Chinese)
18. Zhang, L.; Xiao, L.; Gao, J. Measurement and Comparison of Green Financial Development Level and Efficiency in China:Based

on Data of 1040 Public Companies. Forum Sci. Technol. China 2018, 9, 100–112. (In Chinese)
19. Jeucken, M. Sustainable Finance and Banking: The Financial Sector and the Future of the Planet; Earthscan: London, UK, 2010.
20. OECD. Trends in Environmental Finance in Eastern Europe, Caucasus, and Central Asia (EECCA); OECD: Paris, France, 2007; Volume 7,

pp. 41–90.
21. Ling, L.; Dong, Z.; Lin, L.; Pan, X.; Liu, H.; Yu, C. Research on Industrial Linkage between China’s Environmental Protection and

Finance Industries:Analysis Based on Multi-Year Input-Output Tables. Ecol. Econ 2020, 36, 51–58. (In Chinese)
22. Miller, R.E.; Blair, P.D. Input-Output Analysis: Foundations and Extensions; Cambridge University Press: Cambridge, UK, 2009.
23. Hirschman, A. The Strategy of Economic Development; Yale University Press: New Haven, CT, USA, 1958.
24. Rasmussen, P.N. Studies in Inter-Sectoral Relations; WorldCat: Amsterdam, The Netherlands, 1956.
25. Wen, W.; Wang, Q. Identification of key sectors and key provinces at the view of CO2 reduction and economic growth in China:

Linkage analyses based on the MRIO model. Ecol. Indic. 2019, 96, 1–15. [CrossRef]
26. Cai, J.; Leung, P. Linkage Measures: A Revisit and a Suggested Alternative. Technol. Anal. Strateg. Manag. 2004, 16, 63–83.

[CrossRef]
27. Song, Y.; Liu, C.; Langston, C. Exploring intersectoral linkages between real estate and construction. Int. J. Constr. Manag. 2008, 8,

73–85. [CrossRef]
28. Forni, M.; Paba, S. Spillovers and the growth of local industries. J. Ind. Econ. 2002, 50, 151–171. [CrossRef]
29. He, H.; Reynolds, C.J.; Li, L.; Boland, J. Assessing net energy consumption of Australian economy from 2004–05 to 2014–15:

Environmentally-extended input-output analysis, structural decomposition analysis, and linkage analysis. Appl. Energy 2019, 240,
766–777. [CrossRef]

30. Lenzen, M. Environmentally important paths, linkages and key sectors in the Australian economy. Struct. Chang. Econ. Dyn.
2003, 14, 1–34. [CrossRef]

31. Chan, S.; Han, G.; Zhang, W. How strong are the linkages between real estate and other sectors in China? Res. Int. Bus. Financ.
2016, 36, 52–72. [CrossRef]

32. Freytag, A.; Fricke, S. Sectoral linkages of financial services as channels of economic development—An input–output analysis of
the Nigerian and Kenyan economies. Rev. Dev. Financ. 2017, 7, 36–44. [CrossRef]

33. Shi, Q.; Deng, X.; Shi, C.; Chen, S. Exploration of the intersectoral relations based on input-output tables in the Inland River Basin
of China. Sustainability-Basel 2015, 7, 4323–4340. [CrossRef]

34. Zhu, R.; Hu, X.; Liu, C. Structural analysis of inter-industrial linkages: An application to the Australian construction industry.
Constr. Manag. Econ. 2020, 38, 934–946. [CrossRef]

35. Fan, Y.; Wu, S.; Lu, Y.; Zhao, Y. Study on the effect of the environmental protection industry and investment for the national
economy: An input-output perspective. J. Clean. Prod. 2019, 227, 1093–1106. [CrossRef]

36. Midmore, P.; Munday, M.; Roberts, A. Assessing industry linkages using regional input–output tables. Reg. Stud. 2006, 40,
329–343. [CrossRef]

37. Yi, S.; Xie, J. A study on the dynamic comparison of logistics industry’s correlation effects in China. China Financ. Econ. Rev. 2017,
5, 15. [CrossRef]

38. Sauian, M.S.; Kamarudin, N.; Rani, R.M. Analyzing the importance of transportation and financial services sectors using economic
linkages analysis. In Proceedings of the 2012 International Conference on Statistics in Science, Business and Engineering (ICSSBE),
Kedah, Malaysia, 10–12 September 2012; pp. 1–4.

https://www.g20-insights.org/policy_briefs/fostering-sustainable-global-growth-green-finance-role-g20/
https://www.g20-insights.org/policy_briefs/fostering-sustainable-global-growth-green-finance-role-g20/
http://doi.org/10.3390/ijerph17249242
http://www.ncbi.nlm.nih.gov/pubmed/33321901
http://doi.org/10.1016/j.frl.2019.02.003
http://doi.org/10.1007/s10551-006-9037-1
http://doi.org/10.1016/j.frl.2019.04.016
http://doi.org/10.1016/j.ecolecon.2019.01.029
http://doi.org/10.1002/csr.1971
http://doi.org/10.1016/j.ecolind.2018.08.036
http://doi.org/10.1080/0953531032000164800a
http://doi.org/10.1080/15623599.2008.10773109
http://doi.org/10.1111/1467-6451.00172
http://doi.org/10.1016/j.apenergy.2019.02.081
http://doi.org/10.1016/S0954-349X(02)00025-5
http://doi.org/10.1016/j.ribaf.2015.09.018
http://doi.org/10.1016/j.rdf.2017.01.004
http://doi.org/10.3390/su7044323
http://doi.org/10.1080/01446193.2020.1785627
http://doi.org/10.1016/j.jclepro.2019.04.266
http://doi.org/10.1080/00343400600631673
http://doi.org/10.1186/s40589-017-0059-x


Int. J. Environ. Res. Public Health 2021, 18, 2634 16 of 16

39. Ali, Y.; Bilal, M.; Sabir, M. Impacts of transport strike on Pakistan economy: An inoperability Input-Output model (IIOM)
approach. Res. Transp. Econ. 2020, 100860. [CrossRef]

40. Han, S.; Yoo, S.; Kwak, S. The role of the four electric power sectors in the Korean national economy: An input–output analysis.
Energy Policy 2004, 32, 1531–1543. [CrossRef]

41. Wang, Y.; Tian, Y.; Wu, Y. Input-output Analysis on the Correlation Effect of Environmental Industry in China. Chin. J. Environ.
Manag. 2017, 4, 39–45. (In Chinese)

http://doi.org/10.1016/j.retrec.2020.100860
http://doi.org/10.1016/S0301-4215(03)00125-3

	Introduction 
	Literature Review 
	Green Finance 
	Industrial Linkage 

	Methods and Data 
	Methods: Linkage Analysis Based on the Input–Output Model 
	General Framework of the Input–Output Model 
	Linkage Measures 

	Data Sources 

	Results 
	Industrial Linkage Effects and Temporal Variations of the EPS 
	Industrial Linkage between the EPS and Finance Sectors 
	Backward Linkage Analysis 
	Forward Linkage Analysis 


	Discussion and Policy Implications 
	On the Support of the Finance Sector to the EPS 
	On the Development of the EPS 
	On the Development of Green Finance at the Provincial Level 

	Conclusions 
	
	References

