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•Overview of ESG 
•Environmental, Social, Governance

•Challenges in ESG Data Analytics
•Fragmented, Unstructured, Diverse

•Generative AI as a Solution
•Synthesis, Reporting, and Prediction

•Sustainability Innovation



Evolution of Sustainable Finance Research
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Source: Kumar, S., Sharma, D., Rao, S., Lim, W. M., & Mangla, S. K. (2022). Past, present, and future of sustainable finance: 

Insights from big data analytics through machine learning of scholarly research. Annals of Operations Research, 1-44.
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Socially Responsible Investing
Ethical Investing
Green Financing

Carbon Financing
Climate Financing

Conscious Capitalism
CSR: Corporate Social Responsibility 

ESG: Environmental, Social, and Governance

Impact Investing
Innovative Financial Instrument

SDGsSDGs: 
Sustainable Development Goals



Sustainable Development Goals (SDGs)

5Source: https://sdgs.un.org/goals

https://sdgs.un.org/goals


Sustainable Development Goals (SDGs) 
and 5P

6Source: Folke, Carl, Reinette Biggs, Albert V. Norström, Belinda Reyers, and Johan Rockström. "Social-ecological resilience and biosphere-based sustainability science.”Ecology and Society 21, no. 3 (2016).
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ESG to 17 SDGs

7Source: Henrik Skaug Sætra (2021) "A Framework for Evaluating and Disclosing the ESG Related Impacts of AI with the SDGs." Sustainability 13, no. 15 (2021): 8503.



ESG to 17 SDGs

8Source: https://sustainometric.com/esg-to-sdgs-connected-paths-to-a-sustainable-future/
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• Ambition
• Aligned to achieving global net 

zero by no later than 2050 & to 
limit warming to 1.5°C

• Governance
• Accountability driven from the top

• Strategy
• Embedded and aligned net zero 

into company strategy
• Enterprise
• Key operating model changes in 

support of transformation

9Source: https://www.pwc.com/us/en/services/esg/library/building-blocks-for-net-zero-transformation.html

Net-Zero Transformation
• Supply chains
• Transformed net zero supply chains

• Innovation
• Developed innovation and 

technologies to deliver net zero
• Finance
• Financing the net zero 

transformation
• Transparency
• Communicating action

• Engagement
• Enhancing the pace and scale of net 

zero action

https://www.pwc.com/us/en/services/esg/library/building-blocks-for-net-zero-transformation.html


ESG Challenges and Opportunities
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•Challenges
• Fragmented and unstructured ESG data.
• Lack of standardization and transparency.
• Timeliness of data availability.

•Opportunities
• Rising demand for actionable ESG insights.
• Innovation in sustainable solutions and policies.
•Generative AI as a tool for transformation.



Generative AI
Powering 

Digital Sustainability 
Transformation
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Generative AI-Driven 
ESG Report 

Generation Technology
Industrial Technology Research Institute (ITRI), 

Fintech and Green Finance Center (FGFC, NTPU), 
NTPU-113A513E01, 2024/03/01~2024/12/31
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Sustainability and ESG Data Analytics
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Generative AI for ESG Data Analytics
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•Data Integration and Enrichment:
• Synthesizing structured and unstructured ESG data.

•Automated Reporting and Insight Generation:
• Tailored ESG reports and insights for stakeholders.

•Scenario Modeling and Forecasting:
• Simulating potential risks and opportunities.

•Addressing Bias and Ensuring Accountability:
• Transparent, fair, and ethical AI deployment.



Generative AI and LLMs for Sustainability and 
ESG Data Analytics
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Sustainability Innovation 
with Generative AI
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•Sustainable Product Design:
• Eco-friendly designs minimizing waste and energy.

•Policy Formulation and Implementation:
•AI-driven simulations for effective policies.

•Stakeholder Engagement and Awareness:
• Communicating ESG strategies with compelling AI-driven 

visuals.



Generative AI for ESG Rating and Reporting 
Generation
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Future Directions
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• Integrating blockchain, IoT, and digital twins.
•Democratizing AI tools for all stakeholders.
•Promoting collaboration among experts and 

communities.



Conclusion
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•Generative AI is transforming ESG analytics and 
sustainability innovation.
•Collaboration among researchers, policymakers, and 

innovators is key.
•Generative AI to build a sustainable future.
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Generative AI in 
Multimodal Cross-Lingual Dialogue System for 

Inclusive Communication Support
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Fintech Green Finance for Carbon Market Index, 
Corporate Finance, and Environmental Policies

（⾦融科技綠⾊⾦融於碳市場指標與公司環境策略）
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Summary
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•Overview of ESG 
•Environmental, Social, Governance

•Challenges in ESG Data Analytics
•Fragmented, Unstructured, Diverse

•Generative AI as a Solution
•Synthesis, Reporting, and Prediction

•Sustainability Innovation
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