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Abstract. The investment in solar energy projects is the main emphasis of green financing. To a further
degree, this encourages the renewable energy industry to embrace green financial practices. This method
has emerged as an important theoretical framework. On top of that, it is an essential instrument for attaining
sustainable development. Solar energy projects under green finance are analyzed for their investment
benefits, risk management, and related investment strategies. By analyzing green finance policies and tools,
the thesis is going to be able to identify risk, evaluate it, and propose ways to respond. Improving economic,
ecological, and societal advantages is our primary goal in introducing a new research paradigm and a new
point of view. Green finance innovation is another area we want to encourage. In particular, we look at how
the green financing system came to be. Our long-term objective is to combine solar energy projects with

green financing.

1 Introduction

The significance of strengthening the connection
between green finance policies and the instruments that
go along with them is highlighted by a multi-party game
theory approach to risk management in green finance
investment projects. In addition to facilitating
continuous and progressive risk management, these
rules and instruments should aim to increase the efficacy
of investments in green projects. Green finance
investments have their own distinct features, and
financial institutions need to be aware of these features
at different points in the process so they may be ready to
participate more deeply in risk management. Risk
identification, assessment, and response strategies are
important components of students' formation of ideas
and methods for green finance risk management, as well
as the foundation for students to learn green finance
theory and develop green development concepts [1].
This study adopts the methods of literature analysis,
case study, and empirical research. On the basis of risk
identification, assessment, and response strategies, a
comparative analysis was conducted on green finance
policy standards, green finance investment project
content, and risk management skills. Green finance
investment project components are quite similar to and
related to green finance policy standards. It was found
that a lot of the information covered in the earlier stages
is covered again in the later stages, however the latter
ideas are usually easier to understand than the earlier
ones. Green finance policies' risk management
approaches expand upon and improve upon the green
finance framework's green risk management concepts.
We used questionnaire surveys to collect data on green
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finance project execution and risk management. We
selected green enterprises of different scales as the
control group, conducted a questionnaire survey, and
analyzed them, and finally obtained corresponding
conclusions. And analyzed the existing problems. This
article proposes the following strategies for cultivating
this literacy in financial institutions: emphasizing the
study of risk management theory; Emphasize the
cultivation of risk assessment ability; Combining
practical cases to form a visual experience; Emphasize
practical guidance. Based on the relevant information on
green finance and the knowledge learned by students at
different stages, three parts of risk identification, risk
assessment, and risk response were selected for teaching
design to apply the above strategies [2].

Finally, this article concludes with a brief overview
of green finance investment project risk management
and some thoughts on the topic's future directions.
Among the many topics covered here is the significance
of teaching students to handle risk, as well as the
functions played by the state, banks, and business
executives.

2 Theoretical Basis of Green Finance
and Solar Energy Project Investment

2.1 Green Finance Theory

Principles of green finance and investment methods for
solar energy projects are the two main foci of research
into green finance and solar energy investments. Green
finance theory focuses on the environmental impact and
social benefits of financial instruments, usually using
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economic analysis methods and policy evaluation tools
to deeply explore individual sustainability, risk control,
liquidity, and market incentive mechanisms, covering
fields such as economics, finance, environmental
science, law, sociology, and management [3]. Solar
energy project investment generally focuses on the
structure and function of renewable energy projects,
using project evaluation methods to analyze the macro
development trends in new energy technologies,
engineering implementation, economic benefits, and
other fields. "Green finance instruments" are closely
related to "solar energy initiatives," despite the fact that
the two concepts are conceptually unique. It is crucial to
include project investment considerations into green
finance research as green finance has a substantial
impact on the development of solar energy projects.
This research aims to provide a thorough review of
green finance and solar energy project investment,
avoiding particular classifications or separations, since
both sectors are interdependent.

2.2 Investment in Solar Energy Projects

There are a lot of different ways to categorize solar
energy project investments in green finance studies.
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Solar energy project financing sources and investment
structural features are the primary areas of investigation
in this research, which aims to define and distinguish
these investments.

2.2.1 Development Background of Solar Energy
Industry

From this vantage point, there are two main kinds of
solar energy project investments in green finance
research: primary investments and secondary
investments. Included in the main category are
investment data that have never been evaluated before
by researchers using techniques including case analysis,
data assessment, and field surveys. On the other hand,
data on investments that comes from pre-existing
research studies and industry evaluations is considered
secondary data [4]. The data sources of solar energy
project investment reflect the enormous value hidden in
green finance solar energy project investment, and also
add practical difficulties to the standardization and
large-scale utilization of subsequent solar energy project
investment standards. As seen in Figure 1, the solar
energy industry is projected to experience expansion.
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Fig. 1. Development framework of solar energy industry.

2.2.2 Investment Characteristics of Solar Energy
Projects

Structured, semi-structured, and unstructured solar
energy project investments are the three primary kinds
of these sorts when thinking about the many possibilities
for research-related solar energy project investments.
Among them, structured solar energy project investment
refers to investment in solar energy projects with clear

formats, such as cost-benefit analysis directly generated
from financial statements or statistical reports on
database platforms. One of its distinguishing features is
the tabular representation of its defining trait: strict
standardization. Investments in solar energy projects
with unfinished or asymmetrical frameworks, which do
not yet have solid data models, are known as semi-
structured  projects. Common forms include
questionnaire survey results, interview records, and
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various formats of market forecasts, technical
evaluations, etc.; Investing in solar energy projects that
aren't digitized and have fundamental, established
structural patterns is known as "unstructured." This
includes things like policy papers and self-described
project proposals. A combination of text form and
content is what distinguishes these investments. Solar
energy project investments, both structured and
unstructured, are the main topic of discussion in the field
of green finance. That is, the information contained in a
single solar energy project investment is huge,
structurally weak, and the key indicators are not fixed,
which makes it impossible for researchers to directly
analyze and utilize it. Standardization, unification, and
data cleaning processing need to be carried out before
this [5]. This is the main characteristic that distinguishes
it from other green finance project investments, and it is
also the prerequisite for the two key processes of "risk
identification" and "risk management" mentioned later.

3 Analysis of Investment Benefits of
Solar Energy Projects

The types of benefits involved in the research field of
investment benefit analysis for solar energy projects are
very complex, with different classification standards.
This study only defines and distinguishes them from two
aspects: the source of benefits and the structure of
benefits.

3.1 Economic Benefit Analysis

Looking at solar energy project investments through this
lens, we may classify the advantages as either main or
secondary. Primary advantages accrue from first-of-its-
kind data collected and analyzed by researchers using
techniques such as data analysis, model forecasting, and
field surveys. As a counterpoint, secondary advantages
are derived from previously published study papers and
statistical data. Although there are obstacles to the
standardization and broad use of future benefit measures,
the genesis of benefit data shows how valuable it is to
evaluate investment returns from solar energy
installations.

3.2 Social Benefit Analysis

Structured benefits, semi-structured benefits, and
unstructured benefits are the three main categories into
which the many advantages of scientific research
operations fall [6]. Presented in straightforward formats,
such as cost-benefit assessments pulled straight from
bank accounts or statistics reports on database systems,
these advantages are called structured benefits. Strict
uniformity and the ability to express them using tabular
logic define these advantages. In contrast, semi-
structured benefits often comprise findings from
questionnaire surveys, interview transcripts, and other
types of market projections and technical assessments;
they have irregular or partial structures and do not have
preset data models. Examples of unstructured benefits
include policy statements or self-created project plans,

which include textual structure and substance but do not
provide numbers. Investment benefit analyses for solar
energy projects mostly focus on semi-structured and
unstructured benefits. The emphasis here suggests that
researchers have a tough time directly analyzing and
using the benefit information units since they include a
lot of data, don't have a solid structure, and have
unstable key indicators. Standardization, unification,
and data cleaning are required before this, which is the
main characteristic that distinguishes it from other types
of benefits and the prerequisite for the two key processes
of 'risk identification" and 'risk management"
mentioned later.

4 Risk Management of Solar Energy
Project Investment

Solar project investment risk management, often called
risk control or management strategy, is a
multidisciplinary effort that combines appropriate green
finance approaches with theoretical frameworks from
economics and finance. An essential use case for this
method is the creation of visually appealing information
structures for the purpose of organizing environmental
elements, market trends, and policy movements.
Consequently, the risks connected with investing in
solar projects may be managed in a methodical and
controlled manner. From the perspective of the scale of
graph applications, solar energy project investment risk
management can be divided into macro graph and micro
graph [7]. Among them, macro graph is a structured
knowledge base that contains a wide range of domain
information, covering comprehensive knowledge from
multiple disciplines and thematic areas. However, the
corresponding drawback is that the accuracy of the
graph is relatively low; Microscopic graphs are
structured knowledge bases that focus on specific fields
or topics (such as detailed risk analysis for specific solar
energy projects). Unlike the preceding kind, elaborate
graphs are usually made by experts in the field and
highlight the comprehensive examination of important
data. Therefore, these graphs are more likely to be
accurate and may properly assist with thorough research
and decision-making.

Different from macroscopic graphs, microscopic
data has different requirements in terms of accuracy,
professionalism, timeliness, etc., and there are specific
problems that need to be solved. Taking the construction
of risk management for solar energy project investment
in the field of green finance research as an example, its
particularity lies in: firstly, the challenge of unstructured
data needs to be overcome in terms of data foundation.
As mentioned earlier, most solar energy project
investment data is difficult to represent in a structured
way [8]. Therefore, natural language processing and
other technologies need to be used for information
extraction and basic library construction when
constructing solar energy project investment risk
management; Secondly, in terms of modeling logic,
considering the subjectivity and complexity factors of
solar energy project investment knowledge, following a
single dimensional modeling logic to construct solar
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energy project investment risk management cannot
achieve good results. It is necessary to comprehensively
reflect the knowledge  architecture  through
comprehensive strategies and parameter stacking in
practice; Thirdly, in order to provide a holistic
expression from the investment disciplines engaged in
major solar energy projects, the development process
must consider the relative relevance of different
disciplines and the cohesiveness of ideas across them.
This will promote interdisciplinary representation.
Fourthly, researching risk management for solar energy
project investments requires a deep integration of risk
management techniques inside the framework of solar
energy investment, which raises questions about the
harmony between individual decision-making and
collective intelligence [9]. T The risk management
framework is a prime example of this as it incorporates
"stakeholders" and their interests and intents. While
"swarm intelligence algorithms" focus on helping
groups of people become smarter than they could be on
their own, they often don't have the tools to help
individuals get smarter. This is a major paradox. So,
they can't become risk management frameworks that
evolve on their own without major improvements.
Therefore, their effective construction depends on the
prior knowledge of domain experts in the risk
management path stage, which has a commanding,
covering, and accurate understanding of the entire field.

5 Strategy for Improving Investment
Efficiency of Solar Energy Projects
Based on Green Finance

5.1 Optimizing Green Finance Policy Support

In the process of constructing investment efficiency
improvement strategies for solar energy projects based
on green finance, policy framework optimization is the
first step and the most critical step in constructing
investment efficiency improvement strategies for solar
energy projects, commonly referred to as the "policy
design" stage. Taking the well-known green credit as an
example, with green financial products as the core, it
involves multiple aspects including but not limited to
fiscal subsidies, tax incentives, credit support, insurance
mechanisms, market supervision, international
cooperation, etc. It can be abstracted into a simple policy
framework structure, as shown in the figure, based on
which the corresponding strategy structure for
improving the investment efficiency of solar energy
projects can be fully presented.

5.2 Innovative Financial Products and Services

The research is needed to obtain corresponding green
finance data from these websites, and based on an
automated data scraping technology framework, an
automatic acquisition model is constructed. The
framework diagram includes the following modules:
firstly, the request scheduling module, which is mainly
responsible for receiving link acquisition requests;

Secondly, finding the appropriate request connections
and handling all replies are the main responsibilities of
the data collecting module ; Thirdly, getting the
downloaded material is the main emphasis of the
downloading module. As a fourth point, the data
processing module needs to deal with the requests that
pertain to the information that was collected during the
collecting phase. The main workflow is: the engine
obtains the sending request from the data acquisition
module and passes it to the scheduler, which then
accepts the sent request and passes it to the downloader
[10]. The download module downloads and obtains the
corresponding data from the Internet. The data is filtered
and returned to the engine, and finally transferred to the
data acquisition module. This module needs to extract
the required data, pass it to the data processing module,
and after actual processing, make the data available in a
usable form.

6 Conclusion

A green finance perspective allows us to systematically
analyze the research hotspots and development trends of
different majors in solar energy investment. The
analysis improves the study and helps researchers spot
chances for future research with informative suggestions.
A comprehensive investigation is necessary to
effectively combine green financing with investment
research for solar energy projects. This method
promotes the expansion and wider use of this viewpoint
while simultaneously illuminating its possible
advantages in developing fields. For example, when
looking at new financial products and services through
a green finance perspective can help us understand how
different financial instruments relate to one another and
how they impact solar project returns. This, in turn, can
lead to the development of more efficient and
personalized financial strategies. Meanwhile, it can also
assist policy makers in understanding the effectiveness
of current policies and optimizing future green finance
policy support frameworks based on data-driven
methods.

References

1. Lin,C.Y.,Chau,K.Y., Tran, T. K., Sadiq, M., Van,
L., & Phan, T. T. H. (2022). Development of
renewable energy resources by green finance,
volatility and risk: empirical evidence from China.
Renewable Energy, 201, 821-831.

2. Li, Z., Kuo, T. H., Siao-Yun, W., & Vinh, L. T.
(2022). Role of green finance, volatility and risk in
promoting the investments in Renewable Energy
Resources in the post-covid-19. Resources Policy,
76, 102563.

3. Li, C., & Umair, M. (2023). Does green finance
development goals affects renewable energy in
China. Renewable Energy, 203, 898-905.

4. Li, M., Hamawandy, N. M., Wahid, F., Rjoub, H.,
& Bao, Z. (2021). Renewable energy resources



SHS Web of Conferences 200, 02024 (2024)

SESS 2024

https://doi.org/10.1051/shsconf/202420002024

10.

investment and green finance: Evidence from China.

Resources Policy, 74, 102402.

Tang, X., & Zhou, X. (2023). Impact of green
finance on renewable energy development: a
spatiotemporal consistency perspective. Renewable
Energy, 204, 320-337.

Bakry, W., Mallik, G., Nghiem, X. H., Sinha, A., &
Vo, X. V. (2023). Is green finance really “green”?
Examining the long-run relationship between green
finance, renewable energy and environmental
performance in developing countries. Renewable
Energy, 208, 341-355.

Wang, Z., Peng, M. Y. P., Anser, M. K., & Chen, Z.
(2023). Research on the impact of green finance and
renewable energy on energy efficiency: the case
study E— 7 economies. Renewable Energy, 205,
166-173.

Zhou, M., & Li, X. (2022). Influence of green
finance and renewable energy resources over the
sustainable development goal of clean energy in
China. Resources Policy, 78, 102816.

Sun, Y., Guan, W., Cao, Y., & Bao, Q. (2022). Role
of green finance policy in renewable energy
deployment for carbon neutrality: evidence from
China. Renewable Energy, 197, 643-653.

Zhang, L., Saydaliev, H. B., & Ma, X. (2022). Does
green finance investment and technological
innovation improve renewable energy efficiency
and sustainable development goals. Renewable
Energy, 193, 991-1000.



