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Abstract: The development of environmental protection industry (EPI) has connection with many factors,
such as policy, market and economic factors. Different factors have complex mutual influence, and the
sensitivity of EPI to policy is higher than other industries, so its development has its own characteristics.
This paper adopted the method of system dynamics (SD) to analyze the promoting effect of Financial policy
on the development of EPI regarding the environmental protection market (EPM) as the carrier of EPI, and
taking the Supply and the market concentration degree (MCD) as the characterization object. The research
conclusion shows that Financial policy has an obvious effect on both Supply and MCD, among which the
effect on Supply shows a constant scale effect, while the effect on MCD shows a decreasing scale effect.
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Introduction

In August 2017, the general office of the state council
issued “the opinions on promoting third-party treatment
of environmental pollution”, aiming to solve
environmental externalities caused by economic
development in a market-oriented way. The cultivation
and development of environmental protection industry
(EPI) reflects the multi-dimensional demands of
industrial
upgrading,
market
deepening
and
environmental governance. The operation revenue of EPI
was about 1.78 trillion yuan, with the year-on-year
growth of 11.3%. This is much higher than the growth
rate of the national economy in the same period,
reflecting a strong development momentum of EPI. Even
so, China's EPI still has considerable room for
improvement, because the contribution rate of the output
value of EPI reached more than 20% in the United
States and other developed countries. China's EPI
structure meanwhile is not fully developed. Small and
micro enterprises account for more than 90%, indicating
EPI has not yet formed a significant scale effect and a
reasonable degree of concentration, and the role of the
market mechanism has not yet fully played. It can be
understood that growth effect of EPI is not prominent,
although the investment keeping growing and
corresponding policy support. The EPI of China is still in
the incubation period, no matter measured by the output
of EPI or the market size. As a derivative of
manufacturing industry, EPI has a natural dependence
and deeply coupled cooperative relationship with
manufacturing industry at the same time. This deep
association leads to the common demand of factor
ae-mail:

market and knowledge sharing between them, which has
a natural cooperative agglomeration basis. EPI has dual
attributes of producer services and manufacturing, and
itself has been included in the collaborative
agglomeration of producer services and manufacturing.
As a result, the scale and structure of manufacturing
industry will inevitably have an important impact on the
development of EPI. In addition, EPI has a high degree of
policy
sensitivity,
and
the
formulation
and
implementation of environmental regulations and
financial policies can not be ignored on the
environmental protection market. Under the joint action
of many factors, the development trend of EPI and its
internal mechanism need to be further discussed.
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Review of related literature

Financial policy plays an important role in industrial
development. The research of Rodrik (2008) shows that
the implementation effects of the same industrial
incentive policies is not the same in different countries,
which have different history, culture, tradition, political
and economic structure and other aspects[1]. HUANG
XiaoYing (2017) applied DEA-Tobit method to analyze
the Financial policy efficiency of China's EPI and its
influencing factors, founding that the pure technical
efficiency of Financial policy for EPI was low; growth of
EPI is highly dependent on national policies and has
great regional heterogeneity [2]. HUANG QingZi (2016)
constructed the GRA-VAR model and compared several
policy tools in EPI by measuring their importance and
influence, through measuring the importance and
influence of policy tools on EPI and the differences of
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several policy tools compared, and concluded that
scientific and technological policy tools were the best,
followed by economic policy tools and legal policy tools
were the weakest to incent the growth of EPI [3]. LIN
Dejian (2018) empirical analysis results show that the
effect of Financial policy to EPI development is mainly
manifested in capital investment, however, different
types of Financial policy factors play different roles. The
direct financial system dominated by capital market
plays a more significant supporting role than the indirect
financial system dominated by bank credit [4]. WU Qian
(2018) believes that green finance can effectively solve
the problem of financial investment in EPI, drive
economic progress, improve industrial internal structure
and accelerate the development of EPI [5]. LIU Xiliang
and WEN Shuyang (2018) did empirical analysis and
proved that the financial machine Structural credit
decision can significantly affect the quality of economic
growth [6].
The above scholars have studied the impact and role
of Financial policy on industrial development from
different perspectives，however, there are few studies on
the development of EPI based on financial support. As an
emerging industry, EPI has its own particularity in
development, this paper focuses on the impact of
Financial policy on EPI.
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China environmental statistics yearbook and CSMAR
database). The market is a very complex system, and this
model cannot cover all the internal and external factors of
EPM and their influences, however, we try to grasp the
key factors and the main trend, through the fitting,
simulation and test of the real data, so as to reflect the
law more truly and fully.
The development of EPI and the market are closely
linked with each other. If only observing the output scale
as a single indicator, it is impossible to examine the
market in the structure and maturity of the variation trend,
while the improvement and optimization of the market is
the key variable of industrial upgrading and the core
factor of ensuring the sustainable development of the
industry. In this paper, the two indicators of market
supply and market concentration(MC) of EPI are selected
as the representative variables to reflect the development
degree and status of EPI from two aspects of output scale
and market structure.
Based on the above analysis, the construction of this
research model is based on the following basic
assumptions: ① The basic model of EPM dynamic
evolution system was constructed from the perspective of
supply and demand balance, and the initial state of supply
and demand balance in 2007 was assumed. ② Two
variables, Supply and MC were used to analyze the
development trend of EPI. ③ MOIP are described in the
form of index.

System dynamics model of EPI

3.1 SD model construction

3.1.1 Parameter setting

The integrity, complexity, non-linearity and interaction of
systems are emphasized in System theory, and the
internal relations and evolution of the system are studied
and speculated, by abstracting and simulating. SD is a
systematic research method combining path feedback,
control simulation and quantitative analysis. In this paper,
SD method was adopted to describe the development
path and trend of EPM system under the influence of
multiple external and internal factors, based on the
relevant data of China’s EPI from 2007 to 2016(data
from the website of the national bureau of statistics,

Vensim PLE software is used for simulation, the
simulation period is set to 10 years, and step length—DT
is set to 1 year. The initial values of the horizontal
variables (such as the QEPE, EPM supply and demand)
were the statistical data in 2007, Financial policy and tax
incentives are all expressed in index (without units),
Other data units related to the quantity of revenue and
expenditure are unified as 100 million Yuan. The
simulation results are shown in fig 1 below.

Fig 1 The dynamic model of EPI incented by financial support
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3.1.2 Description of major variables
Tab 1 System main variables description
relevant variable
Environment Pollution Level(EPL)
GNP
Industrial Production scale
Market Concentration
degree(MCD)
Quantity of Environmental
Protection Enterprises(QEPE)
R&D Investment ratio
Growth Rate of Enterprise
Procurement
Growth Rate of Government
Procurement
Self-raised Investment
Foreign Capital Investment
Quantity of Cumulative Standard
Tax Relief
Loan to Total Investment ratio

variable declaration
Referring to TIAN Shizhong (2017) [7], the statistical average of pollution
index
Gross National Product
Added value of the secondary industry
fixed assets proportion of top three enterprises in EPI
quantity of enterprises whose main business is environmental protection
R&D investment/operating income of listed environmental protection
enterprises
Growth rate of ratio of environmental protection expenditure to operating
income of listed industrial enterprises
Growth rate of total national fiscal expenditure on environmental protection
Self-raised funds for fixed asset investment in EPI
Foreign fixed assets investment to EPI
Total of local environmental protection standards issued
Tax refund/payable tax of listed environmental protection enterprises
loan of fixed assets investment /total fixed assets investment of EPI

improvement of financial support, the growth rate of
supply of EPM remains at a relatively stable level. The
MC shows a certain fluctuation trend in the simulation
period at all levels, and the fluctuation is gradually
digested in the later simulation period. Under continuous
enhancement of financial support, the growth rate of MC
is from 4.91% to 5.77%, with slow convergence.
Financial policy has a promoting effect on the supply of
EPM, showing the characteristic of constant scale effect,
but the incentive effect on MC has the phenomenon of
diminishing scale effect.

3.2 Analysis of simulation result
In the model, the base period is defined as the system
state when Financial policy were preset to 0.
The Financial policy effect is manifested as the
influence on the proportion of loan in investment of EPI.
When the random fluctuation function is used to control
the Financial policy degree at the level of 0% ~ 80%, the
stress effect of Supply and MC is shown in fig2 and fig3
below.

4 Conclusion analysis and policy
recommendations
This article adopted related data of EPI in 2007-2016,
and analyzed the mechanism of Financial policy
impacting EPI, constructing the SD model of EPI. We
can draw the following conclusion based on the above
analysis. The effect of Financial policy on supply shows
the feature of constant scale effect, and the effect of
Financial policy on the increase of MCD shows the
feature of decreasing scale effect.
For the above results, this paper believes that the
reasons are as follows: From the perspective of the value
chain, Financial policy plays a role at the beginning of
the value chain in the EPI system ， by stimulating
environmental investment to indirectly promote supply
growth. It can be understood as an indirect incentive to
supply. On the other side, the major companies have
better absorptive capacity of financial resources and
social influence factors, thus it is easier to obtain
advantage support from the policy system, and the policy
support also has a certain tendency for major enterprises.
A positive feedback loop works consequently, then the
advantages of dominant enterprises are continuously
amplified in the market, and the MC level is
correspondingly increased.

Fig2 Impact of Financial policy on Supply

Fig3 Impact of Financial policy on MCD

Financial policy policies have a significant effect on
improving the supply of EPI. At each level, the incentive
effect gradually appears after DT=1~2, and the growth
rate is 3.28%~3.60% respectively. With continuous
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Accordingly, the following proposal was put forward:
the role of Financial policy in the adjustment of the
market structure of EPI cannot be ignored. Financial
policy has not performed as well as tax incentives in
stimulating Supply, however has the function of ironing
out shock and stabilizing market in the adjustment of
market structure, so government should guide financial
institutions in the banking sector to strengthen the link
between industry and finance, deepen the application of
the green credit assessment mechanism, and urge
banking sector to increase Financial policy for
environmental protection enterprises and projects.
This paper investigated the unidirectional promotion
effects of Financial policy to EPI, and it should be further
studied that the interaction of various factors under
different subdivision dimensions of the two policies.
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