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Abstract: The goal of this article is to analyze the role and application of financial data
analysis in green infrastructure investment decision. This article first explains the definition
of green infrastructure and its key significance to sustainable development, and then
discusses the importance of financial data analysis in contemporary investment
decision-making. Then, the core problem of the research is put forward: how to use
financial data analysis efficiently to help green infrastructure investment decision. This
article explores the application scenarios of financial data analysis in green infrastructure
investment decision-making, including but not limited to project feasibility analysis,
financing plan planning, risk management and control, etc. By deeply analyzing the
application of financial data analysis in these fields, this article reveals how it can help
investors comprehensively evaluate the economic, environmental and social benefits of the
project. It is found that financial data analysis plays a decisive role in green infrastructure
investment decision-making, which enhances the credibility of decision-making and
promotes the smooth progress of the project.

1. Introduction

As a key component of modern urban planning and construction, the core position of green
infrastructure is increasingly prominent [1]. This comprehensive concept covers not only natural
ecosystems such as urban green space, wetlands, forests and parks, but also artificial systems such
as green roofs, green streets, building energy conservation and energy generation [2]. Building
energy efficiency contributes to urban green transformation by improving building energy
efficiency and reducing energy consumption [3]. Energy power generation, especially renewable
energy power generation, such as solar energy and wind energy, as an important part of green
infrastructure, reduces the dependence on fossil fuels and effectively reduces greenhouse gas
emissions [4].

With the vigorous development of financial market and the rapid progress of data technology,
financial data analysis has become an indispensable tool in the investment decision-making process
[5]. Through in-depth excavation of historical data, accurate prediction of market trends and
comprehensive consideration of risk factors, financial data analysis provides investors with a solid
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and scientific decision-making basis [6]. It can reveal potential investment opportunities and
significantly improve investment returns, which has become the key to improve the quality of
decision-making in the financial sector.

Although financial data analysis shows great potential in investment decision-making, its
application in green infrastructure investment decision-making is still insufficient, especially in the
fields of building energy saving and energy power generation [7]. Green infrastructure projects
involve many complex fields such as environmental protection, urban planning and architectural
design, and their decision-making process is often full of challenges and variables [8]. How to make
full use of financial data analysis to assist this complex decision-making process and ensure that
investment decisions can not only achieve economic benefits, but also give consideration to
environmental protection and sustainable development has become an important issue to be solved
urgently. In view of this, this paper discusses the practical application of financial data analysis in
green infrastructure investment decision-making, especially in the fields of building energy saving
and energy power generation. Its purpose is to build a scientific and systematic decision support
framework by carefully studying the theoretical basis and implementation path of financial data
analysis, so as to guide the future green infrastructure investment decision.

2. Green infrastructure and the theoretical basis of financial data analysis

Green infrastructure is a broad and multifunctional concept, which combines natural and
artificial ecosystem services [9]. In building energy efficiency, by adopting advanced energy-saving
technologies and design concepts, green infrastructure can significantly reduce the energy
consumption of buildings and improve energy efficiency. In the field of energy power generation,
green infrastructure focuses on the development and utilization of renewable energy, such as solar
energy and wind energy. The introduction of these clean energy sources will help to reduce
dependence on fossil fuels and promote the green transformation of energy structure.

Financial data analysis, as a scientific method of modern investment decision-making, its
theoretical basis involves risk assessment, income prediction, cost-benefit analysis and many other
fields. The theoretical basis and function of financial data analysis are shown in Table 1.

Table 1 Theoretical Foundations of Financial Data Analysis and Their Roles

Domain Main Content Role in Financial Data Analysis
Risk Assessment Measure potential investment risks Provide risk warnings and response
strategies for decision-making
Return Forecasting Predict future investment returns Provide return expectations and return
assessments for decision-making
Cost-Benefit Analysis Analyze the relationship between Provide economic feasibility assessments
costs and benefits for decision-making
Data Processing and Collect, process, and analyze relevant Provide a data foundation for analysis in
Analysis data other domains

Financial data analysis plays an important role in the decision-making process of infrastructure
investment. In the following content, this paper will further discuss the application of financial data
analysis in green infrastructure investment decision.

3. The challenges of financial data analysis in green infrastructure investment
decision-making

3.1. Challenges of data and evaluation model

The complexity and cross-discipline of green infrastructure projects have brought the difficult
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problem of data acquisition and integration to financial data analysis. Data standards and formats
between different departments and fields are not uniform, data is missing or not updated in time,
and data quality problems. These problems directly affect the accuracy and timeliness of analysis.
The existing financial evaluation models and methods often focus on the evaluation of economic
benefits, and it is difficult to fully reflect the multi-dimensional value of green infrastructure
projects. These challenges require researchers to make more efforts in data collection, integration
and processing.

3.2. Challenges in risk management and capital demand

The risks faced by green infrastructure projects are diverse and complex. These risks are
intertwined, which increases the difficulty of risk management. Although financial data analysis can
provide some support for risk management, its role is still limited in the face of these complex risks.
Projects usually require a large amount of initial investment, and the return period is long, which
makes financing a big challenge. Traditional financing channels are difficult to meet the capital
demand, but the market awareness of green financial instruments still needs to be improved.

3.3. Challenges in social acceptance and public participation

Social acceptance and public participation are the key factors for the successful implementation
of green infrastructure projects. However, due to information asymmetry, conflict of interest and
other reasons, the project may encounter public doubts and opposition in the process of promotion.
This increases the difficulty of project implementation and affects the long-term benefits of the
project. Decision makers pay attention to information disclosure and transparency in the process of
project implementation, actively listen to public opinions, and establish an effective interest
coordination mechanism.

4. Application of financial data analysis in investment decision of green infrastructure

Financial data analysis plays an important role in green infrastructure investment decision.
Taking public transport projects as an example, such as the construction of subway lines, financial
data analysis needs to collect and analyze information such as market data, policy environment and
the possibility of technology implementation. This information forms the basis of the feasibility of
the project and helps investors to predict the market potential, return on investment and potential
risks of the project more accurately. In new energy power generation projects, such as wind farm
construction, financial data analysis will focus on wind power resource evaluation, power market
demand, government subsidy policy, wind power technology development maturity and other
factors to determine the economic feasibility of the project.

Financial data analysis needs to comprehensively consider multiple dimensions. Table 2 lists the
financial data analysis elements in the feasibility assessment of new energy power generation
projects.

Financial data analysis also plays a key role in designing financing scheme. Green infrastructure
projects usually need a lot of money, and the design of financing scheme directly affects the capital
cost and implementation possibility of the project. Financial data analysis helps investors to
compare the costs and risks of different financing channels and choose the most suitable financing
combination. It also helps investors to formulate effective repayment plans and risk prevention
measures to ensure the stable operation of project funds.
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Table 2: Financial Data Analysis Elements for Feasibility Assessment of Renewable Energy Power
Generation Projects

Analysis Element

Specific Content

Market Data

Wind/solar resource assessment, electricity market demand, electricity price levels and trends,

competitor situation, etc.

Policy Environment

Government support policies for renewable energy, subsidy policies, carbon trading market rules,

policy stability, etc.

Technical Feasibility

Maturity of wind/solar power generation technologies, difficulty and cost of equipment acquisition,
grid connection technologies, operation and maintenance technologies, etc.

Geographical Location

Site selection for wind farms/solar power stations, land acquisition difficulty, grid connection
conditions, transportation and logistics convenience, etc.

Economic Conditions

Electricity consumption in the project area, economic growth potential, energy mix, investment

environment, etc.

Demographic Statistics

Population size in the project area, industrial electricity demand, residential electricity consumption
habits, population growth trends, etc.

Conditions

Environmental

Impact of the project on the ecological environment, environmental compliance, carbon emissions,
noise and emission control requirements, etc.

Prediction

Investment Return

Investment return prediction based on electricity market demand, electricity price levels, and power
generation costs, sensitivity analysis, etc.

Assessment

Potential Risk

Market risks (such as fluctuations in electricity market demand), technical risks (such as equipment
failures, technology updates and iterations), policy risks (such as subsidy reductions, policy

adjustments), etc.

At the level of risk management and control, financial data analysis plays an irreplaceable role.
Taking the new energy power generation project as an example, due to market fluctuation, technical
challenges, policy changes and other factors, the project faces many uncertainties. Financial data
analysis can identify these potential risks and evaluate their impact on the project. Based on these
analyses, investors can formulate effective risk management strategies.

Taking the planned subway project and new energy power generation project in a city as
examples, Table 3 shows the application effect of financial data analysis in green infrastructure
investment decision.

Table 3: Application Effectiveness of Financial Data Analysis in Green Infrastructure Investment
Decisions (Metro Project and Renewable Energy Power Generation Project)

Analysis Area

Specific Content (Metro Project)

Specific Content (Renewable
Energy Project)

Application Effectiveness

Project Feasibility
Analysis

Assess based on travel demand,
policy environment, technical
feasibility

Assess based on wind resources,
power market demand, policy
subsidies

Confirm project feasibility and
market prospect

Financing Plan
Design

Analyze costs, risks, and
feasibility of different financing
channels, develop optimal
financing mix

Similarly analyze financing
channels, considering project
characteristics and market
acceptance

Secure funding support, reduce
financing costs

Risk Assessment
& Control

Identify potential risks such as
market, technical, policy risks,
develop risk management
strategies

Similarly identify risks and
develop strategies, focusing on
market volatility and policy
changes

Effectively control project risks,
ensure smooth implementation

Economic Benefit
Prediction

Predict future economic benefits
through historical data and
market trends

Consider subsidy policies,
technological progress, etc., to
predict long-term economic
benefits

Provide economic benefit
expectations for investment
decisions, enhance investment
confidence

Environmental
Benefit
Assessment

Assess contributions to
improving urban transportation,
reducing carbon emissions

Assess contributions to energy
saving, emission reduction, and
promoting energy structure
transformation

Quantify environmental benefits,
enhance project social value

Social Benefit
Analysis

Analyze positive impacts on
resident travel convenience,
regional economic development

Analyze positive impacts on
employment, industrial upgrading,
local taxation

Demonstrate comprehensive
benefits, enhance government
and social support

Financial data analysis will encounter some challenges in green infrastructure investment
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decision-making, such as difficulty in data acquisition, different data quality and immature analysis
methods. In order to overcome these obstacles, it is necessary to continuously enhance the ability of
data collection and processing and improve the performance of data analysis technology.

5. Conclusions

Financial data analysis plays an important role in green infrastructure investment decision. It
provides scientific and objective evaluation criteria for the project, helps investors to accurately
evaluate the feasibility, capital requirements and potential risks of the project, and improves the
reliability of investment decisions. The government and relevant departments should establish and
improve the data collection and sharing system to provide investors with comprehensive and
accurate data resources. The publicity and promotion of financial data analysis technology should
be strengthened to enhance investors' awareness and adoption rate. The government should
formulate and improve relevant policies and regulations, clarify the position and function of
financial data analysis in decision-making, and provide legal and policy support. Financial data
analysis technology has great potential in the field of green infrastructure investment
decision-making, and its scientific assistance can promote more accurate investment in green
infrastructure projects and promote efficient use of resources and continuous improvement of the
environment. Therefore, the application of financial data analysis in this field should be actively
promoted in future research, so as to contribute to the construction of sustainable development in
the future.
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