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ABSTRACT 

This study explores the optimization of climate finance and ESG (Environmental, Social, 

and Governance) investments using the Analytic Hierarchy Process (AHP). By leveraging 

advanced technologies such as Python, machine learning, and Bloomberg Query Language 

(BQL), we aim to enhance decision-making processes in this critical area. Our research 

identifies key criteria for evaluating investment opportunities and assesses climate risks 

through predictive models. Our findings highlight the importance of integrating data 

science with financial analysis to address the challenges faced in climate finance. This 

paper contributes to the existing literature by providing a structured approach to decision-

making in sustainable investments.  

 

Keywords: AHP, ESG, climate finance, machine learning, Bloomberg Terminal, artificial 

intelligence. 

 

  

 
1 Juan Antonio Lillo, Dr., Finance, Coding and AI Lab Head, FIC-Lab, Universidad San Ignacio de 

Loyola, Av. La Fontana 750, La Molina, Lima 150114, Peru, e-mail: jlillo@usil.edu.pe (ORCID: 

0000-0001-7212-8802). 

2 Valério Salomon, Dr., Full Professor, Department of Production, Sao Paulo State University, Av. 

Ariberto P. Cunha 333, Guaratingueta, SP 12516-410, Brazil, e-mail: valerio.salomon@unesp.br 

(ORCID: 0000-0002-5619-5076). 

3 Claudemir Tramarico, Dr., Professor, Department of Production, Sao Paulo State University, Av. 

Ariberto P. Cunha 333, Guaratingueta, SP 12516-410, Brazil, e-mail: 

claudemir.tramarico@unesp.br (ORCID: 0000-0001-9348-9391). 



ISAHP Article: A Style Guide for Paper Proposals To Be Submitted to the International Symposium 

on the Analytic Hierarchy Process 2024, Web Conference. 

International Symposium on the 

Analytic Hierarchy Process 

2      WEB CONFERENCE 

DEC. 13 – DEC. 15, 2024 

 

1. Introduction 

 

Climate finance and ESG investments are increasingly important in today’s financial 

landscape. Climate finance is crucial for climate change mitigation and adaptation, 

particularly in developing countries. It involves both public and private investments aimed 

at reducing carbon emissions and supporting sustainable development. A significant 

portion of climate finance is directed towards renewable energy projects, but there is a need 

for more investment in other areas like sustainable cooling and carbon capture, usage, and 

storage (CCUS). ESG criteria are increasingly prioritized by investors and companies to 

ensure responsible investment and address social and environmental issues. ESG reporting 

and practices are evolving, with a focus on improving transparency and accountability. 

However, challenges remain in standardizing these practices across different regions and 

industries 

 

Analytic Hierarchy Process (AHP) is a multi-criteria decision-making tool that helps in 

structuring complex decisions hierarchically and combining qualitative and quantitative 

analysis. AHP has been applied to various fields, including ESG evaluation in 

manufacturing enterprises, where it helps in prioritizing ESG factors and improving 

decision-making accuracy. The method is also used to assess the carbon risk exposure of 

companies, aiding in the evaluation of their sustainability practices. 

 

AHP can be effectively used to evaluate and prioritize ESG factors within climate finance 

projects, ensuring that investments are aligned with sustainability goals. By incorporating 

AHP, decision-makers can better assess the impact of different ESG criteria on financial 

performance and sustainability outcomes, leading to more informed and balanced 

investment decisions. 

 

This study is motivated by the need to find innovative solutions to the challenges these 

sectors face. Our main research question is: How can we optimize decision-making in 

climate finance using advanced analytical methods? This is crucial as effective investment 

strategies can significantly impact sustainability efforts. 

 

2. Literature Review 

 

The literature on climate finance and ESG identifies several foundational contributions that 

inform this study. First, Kiremu et al. (2022) review institutional frameworks for climate 

finance readiness in Kenya, providing context on implementation challenges. Similarly, 

Hanine, Tkiouat, and Lahrichi (2021) apply the AHP model to socially responsible 

portfolio optimization, suggesting opportunities to integrate this model with ESG metrics. 

Das et al. (2024) examine the impact of AI on financial markets, highlighting the potential 

of these technologies to enhance investment analysis. Warren (2019) discusses the role of 

climate finance beyond renewable energy sectors, and Leung and You (2023) offer a recent 

analysis of ESG in business. However, significant gaps remain in integrating AHP with 

advanced technologies like machine learning and Bloomberg Query Language (BQL). 
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Hypotheses/Objectives 

 

Hypothesis: Can the integration of AHP, climate finance, and ESG be enhanced through 

the application of AI technologies? 

 

Research Objectives: 

1. Evaluate the current state of integration between AHP, climate finance, and ESG 

in existing literature. 

2. Identify the potential benefits and challenges of applying AI technologies to AHP, 

climate finance, and ESG. 

3. Develop a framework that combines AHP, climate finance, and ESG with AI 

technologies. 

4. Demonstrate the practical application of this framework through case studies or 

simulations. 

5. Assess the impact of AI-enhanced AHP on decision-making processes in climate 

finance and ESG investments. 

 

3. Research Design/Methodology 

 

The methodology involves several key steps: 

 

1. Define the Objective: The primary goal is to optimize decisions in climate finance and 

ESG investments. 

2. Identify Criteria: Relevant criteria will be selected based on literature reviews and expert 

surveys in climate finance and ESG. 

3. Hierarchization: Create a hierarchy representing the criteria and sub-criteria for analysis. 

4. Judgment Collection: Gather expert opinions through surveys to ensure diverse 

perspectives are included. 

5. Consistency Analysis: Evaluate the consistency of judgments using indices like the 

Consistency Index (C.I.). 

6. Technical Implementation: Utilize Python, machine learning algorithms, BQL, and 

artificial intelligence to analyze large datasets effectively. BQL will facilitate data 

extraction similar to SQL but tailored for financial data. 

7. Integration with Buyside Tools as Bloomberg Bquant (Machine Learning and Python 

Ecosystem in the Bloomberg terminal): Use AHP to guide sustainable investment decisions 

based on our findings. 

 

 

4. Results/Model Analysis 

 

Predictive models are expected to be developed that identify ESG investment opportunities 

while assessing climate risks. The results will include a structured hierarchy from our AHP 

model, with judgment matrices that demonstrate consistency indices to validate our 

findings. The hierarchy was created to select sustainable investments at the first level. At 

the second level are the criteria based on ESG, such as Environmental, Social, and 

Governance. The alternatives were defined as Project 1, Project 2, and Project 3. The 

hierarchy for the selection of sustainable investments is illustrated in Figure 1. 
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Figure 1. Hierarchy for selecting investment projects 

 

Figure 2. illustrates the interconnections between climate finance and topics such as CO₂ 

emissions, sustainable development, corporate social responsibility, ESG management, 

risk assessment, and climate-related risks and opportunities. 

 

 

 
Figure 2. Connections between Climate Finance and Related Topics 

Adapted from "Powered by Scopus AI, Mon Sep 30 2024. 
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5. Conclusions 

 

The integration of AHP in evaluating ESG factors within climate finance projects 

provides a robust framework for making informed decisions that align with sustainability 

goals. This approach enhances the accuracy and transparency of ESG evaluations, 

ultimately supporting more effective climate finance strategies. 

This study delves into the transformative impact of advanced technologies like machine 

learning and artificial intelligence (AI) on climate finance and ESG investments. It 

explores how these technologies can empower the financial sector to make data-driven 

decisions that promote sustainable practices. 

Key findings highlight the potential for enhanced decision-making, as AHP combined 

with AI can provide a robust framework for evaluating complex investment 

opportunities, considering both financial returns and environmental/social impact. 

Additionally, machine learning algorithms can analyze vast datasets to identify and 

mitigate climate-related risks in investment portfolios. 

AI can also streamline the integration of ESG factors by automating data collection and 

analysis, allowing for more efficient and accurate incorporation into investment 

strategies. Furthermore, leveraging AI for data insights and risk assessment can help the 

financial sector develop innovative financial products that cater to the growing demand 

for sustainable investments. 

However, the adoption of these technologies requires careful consideration of data quality 

and availability, as the effectiveness of AI models hinges on high-quality and 

comprehensive data. Strategies for addressing data gaps and ensuring data integrity are 

crucial. 

Navigating the evolving regulatory landscape surrounding AI use in finance is also 

essential for responsible implementation. Ethical considerations must be addressed to 

mitigate biases in data and algorithms, ensuring fairness in AI-driven decision-making. 

By addressing these challenges and fostering responsible innovation, financial institutions 

can unlock the full potential of advanced technologies, significantly contributing to both 

the theory and practice of AHP/ANP in climate finance and ESG investments. 

 

6. Limitations  

 

This research acknowledges inherent limitations. Data availability, particularly for climate-

related financial data, can pose challenges. Additionally, the potential for expert bias in 

judgment collection during the AHP process requires further exploration. 

Future research can address these limitations by: 

Expanding data sources: Exploring alternative data sources beyond traditional financial 

databases, such as satellite imagery and ESG-focused databases, could enrich the analysis. 

Refining the AHP framework: Investigating methods to mitigate potential bias in expert 

judgments could strengthen the AHP model's robustness. 

Testing the framework with real-world data: Applying the proposed framework to actual 

investment scenarios would validate its effectiveness in real-world applications. 
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Exploring alternative methodologies: Investigating the potential of other decision-making 

models, such as fuzzy logic or Dempster-Shafer theory, in conjunction with AI could offer 

additional insights. 
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