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1. Generative AI:
     Powering Digital Sustainability Transformation
2. Generative AI and Large Language Models (LLMs):
     Popular Generative AI Applications
3. Generative AI for Sustainability and ESG Data Analytics



衡量企業永續關鍵指標
臺北⼤學獨創ESG永續評鑑系統

4Source: https://www.aacsb.ntpu.edu.tw/twsvi/view.php?id=Nzc=



台灣永續評鑑
國立臺北大學商學院企業永續發展研究團隊
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為使評鑑效率提升，與國立臺北大學資管所及資工所合作，開發相關程式，
已有25%題項自動或半自動化，大幅提升評鑑效率，並持續開發機械學習，持續透過AI 輔助評鑑進行。
另也透過AI SEED團隊持續將部分流程自動化，提升評鑑正確性，減少人力出錯可能。

透過AI SEED 提升評鑑效率

題號 題目關鍵字 完成度
2-1-15 僅分派董監酬勞未分派股利 100%

2-2-3 獨董達董事席次1/2以上 100%

2-2-4 至少兩名獨董任期不超過9年 100%

2-2-14 設提名委員會且半數以上為獨董 100%

2-2-30 董事長兼任總經理 100%

2-2-31 1/3以上董事任期超過15年 100%

2-3-8 破產／面臨下市 100%

2-3-15 資安長或資訊安全委員會 100%

2-4-7 無保留意見 100%



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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Generative AI
Powering 

Digital Sustainability 
Transformation
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Generative AI
(Gen AI)

AI Generated Content 
(AIGC)
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Generative AI (Gen AI)
AI Generated Content (AIGC)

10Source: Yihan Cao, Siyu Li, Yixin Liu, Zhiling Yan, Yutong Dai, Philip S. Yu, and Lichao Sun (2023). "A Comprehensive Survey of AI-Generated Content (AIGC): A History of Generative AI from GAN to ChatGPT." 
arXiv preprint arXiv:2303.04226.
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AI, ML, DL, Generative AI

Source: Jeong, Cheonsu. "A Study on the Implementation of Generative AI Services Using an Enterprise Data-Based LLM Application Architecture." arXiv preprint arXiv:2309.01105 (2023).



Definition 
of 

Artificial Intelligence 
(A.I.) 
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Artificial Intelligence 

“… the science and 
engineering 

of 
making 

intelligent machines” 
(John McCarthy, 1955)

13Source: https://digitalintelligencetoday.com/artificial-intelligence-defined-useful-list-of-popular-definitions-from-business-and-science/



Artificial Intelligence 
 

“… technology that 
thinks and acts 
like humans”

14Source: https://digitalintelligencetoday.com/artificial-intelligence-defined-useful-list-of-popular-definitions-from-business-and-science/



Artificial Intelligence 
 

“… intelligence 
exhibited by machines 

or software”
15Source: https://digitalintelligencetoday.com/artificial-intelligence-defined-useful-list-of-popular-definitions-from-business-and-science/



4 Approaches of AI
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2.
Thinking Humanly: 

The Cognitive 
Modeling Approach

3. 
Thinking Rationally:
The “Laws of Thought” 

Approach

1.
Acting Humanly:

The Turing Test 
Approach (1950)

4. 
Acting Rationally:

The Rational Agent 
Approach

Source: Stuart Russell and Peter Norvig (2020), Artificial Intelligence: A Modern Approach, 4th Edition, Pearson



AI Acting Humanly:
The Turing Test Approach

(Alan Turing, 1950)

• Knowledge Representation
• Automated Reasoning
•Machine Learning (ML)
• Deep Learning (DL)

• Computer Vision (Image, Video)
• Natural Language Processing (NLP)
• Robotics

17Source: Stuart Russell and Peter Norvig (2020), Artificial Intelligence: A Modern Approach, 4th Edition, Pearson



AI, ML, DL

18Source: https://leonardoaraujosantos.gitbooks.io/artificial-inteligence/content/deep_learning.html

Artificial Intelligence (AI)

Machine Learning (ML)

Deep Learning (DL)
CNN

RNN LSTM GRU
GAN

Supervised 
Learning

Unsupervised 
Learning

Semi-supervised 
Learning

Reinforcement 
Learning



Feature Generative AI Traditional AI

Output type New content Classification/Prediction

Creativity High Low

Interactivity Usually more natural Limited

19

Comparison of Generative AI 
and Traditional AI



Generative AI

• Generative AI: The Art of Creation
• Definition: AI systems capable of creating new content
• Characteristics: Creativity, interactivity

20



Generative AI and 
Large Language Models 

(LLMs):
     Popular Generative AI 

Applications
21



Large Language Models 
(LLMs)

Foundation Models 

22



Transformer Models

23Source: Lewis Tunstall, Leandro von Werra, and Thomas Wolf (2022), Natural Language Processing with Transformers:  Building Language Applications with Hugging Face,  O'Reilly Media.
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Large Language Models (LLMs)

24Source: Hadi, Muhammad Usman, Rizwan Qureshi, Abbas Shah, Muhammad Irfan, Anas Zafar, Muhammad Bilal Shaikh, Naveed Akhtar, Jia Wu, and Seyedali Mirjalili. "Large language models: a comprehensive survey of its applications, 
challenges, limitations, and future prospects." Authorea Preprints (2023).



Large Language Models (LLMs) (larger than 10B) 

25Source: Wayne Xin Zhao, Kun Zhou, Junyi Li, Tianyi Tang, Xiaolei Wang, Yupeng Hou, Yingqian Min et al. (2023) "A Survey of Large Language Models." arXiv preprint arXiv:2303.18223.
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The Development of LM-based Dialogue Systems
1) Early Stage (1966 - 2015) 

2) The Independent Development of TOD and ODD (2015 - 2019)
3) Fusions of Dialogue Systems (2019 - 2022)

4) LLM-based DS (2022 - Now)

Source: Wang, Hongru, Lingzhi Wang, Yiming Du, Liang Chen, Jingyan Zhou, Yufei Wang, and Kam-Fai Wong. "A Survey of the Evolution of Language Model-Based Dialogue Systems." arXiv preprint arXiv:2311.16789 (2023).

Task-oriented DS (TOD), Open-domain DS (ODD)
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Major GenAI LLMs Research Milestones 
(2017-2024)

Source: https://github.com/Hannibal046/Awesome-LLM



Four Paradigms in NLP (LM)

28Source: Pengfei Liu, Weizhe Yuan, Jinlan Fu, Zhengbao Jiang, Hiroaki Hayashi, and Graham Neubig. (2023) "Pre-train, prompt, and predict: A systematic survey of prompting methods in natural language processing." ACM Computing Surveys 55, no. 9 (2023): 1-35.

GAI: Pre-train, Prompt, and Predict (Prompting)

Transfer Learning: Pre-training, Fine-Tuning (FT)



Typical Data Preprocessing Pipeline for 
Pre-training Large Language Models (LLMs)

29Source: Wayne Xin Zhao, Kun Zhou, Junyi Li, Tianyi Tang, Xiaolei Wang, Yupeng Hou, Yingqian Min et al. (2023) "A Survey of Large Language Models." arXiv preprint arXiv:2303.18223.



Generative AI
Text, Image, Video, Audio 

Applications

30



Popular Generative AI
• OpenAI ChatGPT (GPT-4o, GPT-4)
• Claude.ai (Claude 3.5)
• Google Gemini
• Meta Llama 3.2
• Mixtral Pixtral (mistral.ai)
• Chat.LMSys.org (lmarena.ai)
• Perplexity.ai
• Stable Diffusion
• Video: D-ID, Synthesia
• Audio: Speechify

31



LMSYS Chatbot Arena Leaderboard

32https://lmarena.ai/

Claude 3.5

GPT-4o 

https://lmarena.ai/


Claude 3.5 Sonnet State-of-the-art vision

33Source: https://www.anthropic.com/news/3-5-models-and-computer-use

https://www.anthropic.com/news/3-5-models-and-computer-use


Llama 3.2 90B  vision LLMs 

34Source: https://ai.meta.com/blog/llama-3-2-connect-2024-vision-edge-mobile-devices/

https://ai.meta.com/blog/llama-3-2-connect-2024-vision-edge-mobile-devices/


Mistral Pixtral Large (124B)
Frontier-class multimodal performance

35Source: https://mistral.ai/news/pixtral-large/

https://mistral.ai/news/pixtral-large/


Mistral Pixtral 12B

36Source: Agrawal, Pravesh, Szymon Antoniak, Emma Bou Hanna, Baptiste Bout, Devendra Chaplot, Jessica Chudnovsky, Diogo Costa et al. (2024) "Pixtral 12B." arXiv preprint arXiv:2410.07073.



GPT-4o 與 Claude 3.5 Sonnet
⼤型語⾔模型 GPT-4o Claude 3.5 Sonnet
開發公司 OpenAI Anthropic
模型架構 Transformer Transformer

設計⺫標 提供較輕量級的語⾔模型，⽤於效率和成
本敏感的場景

提供安全、符合⼈類價值觀的回應，強調倫
理和安全

性能表現
提供與 GPT-4 相近的語⾔處理能⼒，但可能
稍微減少在⽣成創意性⽅⾯的能⼒

重視回應的可靠性和安全性，創意性稍弱但
更合規

應⽤場景 適合需要快速響應和資源效率的應⽤場景，
如即時對話系統

教育、醫療、法務等對內容安全性要求較⾼
的領域

回應可靠性 ⾼，但可能在複雜任務中表現稍弱於完整
的 GPT-4

⾮常⾼，經過強化訓練以避免有害或不準確
的回應

創意性 中等⾄⾼，適合⼀般創意性要求的應⽤場
景

中等，重視內容的安全性和符合道德規範

可解釋性 中等，⽣成過程相對可控 更容易控制⽣成過程，回應更加可預測和可
靠

市場定位 適合對資源使⽤和效率有⾼要求的⽤⼾ 適合需要⾼安全性和道德合規的應⽤場景
37



38
https://chatgpt.com/?model=gpt-4o

OpenAI ChatGPT 4o

請撰寫 ⽣成式AI 和 通⽤⼈⼯智慧 的簡報

https://chatgpt.com/?model=gpt-4o
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https://chatgpt.com/?model=gpt-4o

ChatGPT 4o
請撰寫 ⽣成式AI 和 
通⽤⼈⼯智慧 的簡報

https://chatgpt.com/?model=gpt-4o


40https://chatgpt.com/?model=gpt-4o

ChatGPT 4o
請以表格⽅式分析⽐較
⽣成式AI 和
通⽤⼈⼯智慧

https://chatgpt.com/?model=gpt-4o


⽣成式 AI 和通⽤⼈⼯智慧 (AGI) 的⽐較分析表

41

⽐較項⺫ ⽣成式 AI (Generative AI) 通⽤⼈⼯智慧 (AGI, Artificial General Intelligence)

定義 能夠⽣成類似於⼈類創造的數據或內容的
⼈⼯智慧技術。

具備⼈類⽔準的智能，能夠理解、學習並應⽤知識
來解決廣泛問題的 AI 系統。

主要技術
深度學習、⽣成對抗網絡（GANs）、⾃然
語⾔處理（NLP）。

⾼級認知架構、深度學習、強化學習、推理與決策
算法。

應⽤範圍 內容創作（⽂本、⾳樂、藝術）、虛擬⾓
⾊、醫療影像⽣成、設計。

跨領域問題解決、科學研究、⾃動化研究、⼈機協
作。

技術成熟度 已經在多個領域實現了實際應⽤，技術相
對成熟。

仍在研究和探索階段，尚未實現全⾯應⽤。

倫理問題
內容真實性（如Deepfake）、版權與所有
權爭議。

道德控制與監管挑戰、社會影響（如失業、法律問
題）。

挑戰 計算資源需求⼤、內容監管難度⾼。 技術實現難度⾼、道德與倫理⾵險⼤、可能引發社
會變⾰。

未來發展 更⾼效的模型、擴展應⽤場景（教育、娛
樂、健康等）。

實現真正的 AGI、建⽴安全和倫理的框架、促進社
會適應和轉型。

⺫標 ⽣成⾼質量的內容以輔助或替代⼈類創作。模擬或超越⼈類智慧，能夠處理多種任務，推動科
學和技術進步。
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https://claude.ai/

Claude 3.5 Sonnet

請撰寫 ⽣成式AI 和 通⽤⼈⼯智慧 的簡報

https://claude.ai/


43https://claude.ai/

Claude 3.5 Sonnet

請撰寫 
⽣成式AI 
和 
通⽤⼈⼯
智慧 的
簡報

https://claude.ai/


44https://claude.ai/

Claude 3.5 Sonnet

請以表格
⽅式分析
⽐較
⽣成式AI 
和
通⽤⼈⼯
智慧

https://claude.ai/


⽣成式AI與通⽤⼈⼯智慧(AGI)⽐較表
特性 ⽣成式AI 通⽤⼈⼯智慧(AGI)

定義 能夠創造新內容（如⽂本、圖像、⾳頻）的AI系統 具有⼈類⽔平智能,能在多個領域表現出智能⾏為的AI系統

當前狀態 已經實現並廣泛應⽤ 仍處於理論和研究階段

智能範圍 專注於特定領域或任務 跨領域的通⽤智能

學習能⼒ 基於訓練數據學習,通常需要⼤量數據 理論上能夠⾃主學習和遷移學習

創造⼒ 在特定領域展現創造⼒（如藝術創作、⽂字⽣成） 預期在多個領域都具有創造⼒

推理能⼒ 有限,主要基於統計模型和模式識別 預期具有類⼈的推理和問題解決能⼒

⾃主性 有限,通常需要⼈類指導和輸⼊ 理論上具有⾼度⾃主性

情感和意識 不具備真正的情感和⾃我意識 可能具備類似⼈類的情感和⾃我意識（仍有爭議）

應⽤範例 ChatGPT, DALL-E, Midjourney ⺫前尚無真正的AGI系統

主要優勢 提⾼特定任務的效率,增強創意表達 潛在地解決複雜的跨領域問題

主要挑戰 數據偏⾒,版權問題,內容真實性 技術實現難度⼤,安全性和倫理問題

對社會的影響 已經開始改變多個⾏業的⼯作⽅式 可能帶來深遠的社會經濟變⾰（尚未實現）

發展階段 快速發展和應⽤階段 基礎研究階段

時間框架 現在 未來（時間不確定）
45



OpenAI ChatGPT (GPT-4) DALL·E 3

46https://chat.openai.com/

Vector graphic of a 
flowchart depicting the 
integration of 
generative AI in the 
education process, 
from content creation to 
virtual experiments, 
personalized learning, and 
innovative learning.

https://chat.openai.com/


Chat 
with 
Open 
Large 

Language 
Models:
Chatbot 
Arena

47https://lmarena.ai/

Large Language Models for Data Science

llama 3.2 claude 3.5 sonnet

https://lmarena.ai/


Perplexity.ai

48https://www.perplexity.ai/

https://www.perplexity.ai/


Transformer (Attention is All You Need) 
(Vaswani et al., 2017)

49Source: Vaswani, Ashish, Noam Shazeer, Niki Parmar, Jakob Uszkoreit, Llion Jones, Aidan N. Gomez, Łukasz Kaiser, and Illia Polosukhin. 
"Attention is all you need." In Advances in neural information processing systems, pp. 5998-6008. 2017.
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Framework for Implementing Generative AI 
Services using RAG Model

Source: Jeong, Cheonsu. "A Study on the Implementation of Generative AI Services Using an Enterprise Data-Based LLM Application Architecture." arXiv preprint arXiv:2309.01105 (2023).
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Factuality Enhancement of 
Large Language Models (LLMs)

Source: Wang, Cunxiang, Xiaoze Liu, Yuanhao Yue, Xiangru Tang, Tianhang Zhang, Cheng Jiayang, Yunzhi Yao et al. "Survey on factuality in large language models: Knowledge, retrieval and domain-specificity." 
arXiv preprint arXiv:2310.07521 (2023).



Large Language Model (LLM) based Agents

52Source: Xi, Z., Chen, W., Guo, X., He, W., Ding, Y., Hong, B., ... & Gui, T. (2023). The rise and potential of large language model based agents: A survey. arXiv preprint arXiv:2309.07864.



LLM-based Agents

53Source: Cheng, Yuheng, Ceyao Zhang, Zhengwen Zhang, Xiangrui Meng, Sirui Hong, Wenhao Li, Zihao Wang et al. "Exploring large language model based intelligent agents: Definitions, methods, and prospects." arXiv preprint arXiv:2401.03428 (2024).



Large Multimodal Agents (LMA) 

54Source: Xie, J., Chen, Z., Zhang, R., Wan, X., & Li, G. (2024). Large Multimodal Agents: A Survey. ArXiv, abs/2402.15116.



Large Multimodal Agents (LMA) 

55Source: Xie, J., Chen, Z., Zhang, R., Wan, X., & Li, G. (2024). Large Multimodal Agents: A Survey. ArXiv, abs/2402.15116.



Generative AI for 
Sustainability and 
ESG Data Analytics
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ESG:

Environmental

Social
Governance

57



CSR:
Corporate
Social
Responsibility

58



Evolution of Sustainable Finance Research

59
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.

1986 1995 2005 2015 2020

Topic

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)

60Source: https://sdgs.un.org/goals

https://sdgs.un.org/goals


Sustainable Development Goals (SDGs) 
and 5P

61Source: 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).

Planet

People

Prosperity

Peace

Partnership



ESG to 17 SDGs

62Source: 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

63Source: https://sustainometric.com/esg-to-sdgs-connected-paths-to-a-sustainable-future/

https://sustainometric.com/esg-to-sdgs-connected-paths-to-a-sustainable-future/


• 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

64Source: 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


65Source: https://www.weforum.org/agenda/2022/07/net-zero-tracker/

Net-Zero Transformation Enablers

https://www.weforum.org/agenda/2022/07/net-zero-tracker/


66Source: https://intelligence.weforum.org/topics/a1G680000004C93EAE

The 
Net Zero 

Transition

https://intelligence.weforum.org/topics/a1G680000004C93EAE


67Source: https://intelligence.weforum.org/topics/a1G0X000006DIDZUA4

The 
Digital 

Transformation 
of Business

https://intelligence.weforum.org/topics/a1G0X000006DIDZUA4


68Source: Reis, João, and Nuno Melão (2023). "Digital transformation: A meta-review and guidelines for future research." Heliyon (2023).

Digital Transformation



ESG Challenges and Opportunities

69

•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.



Sustainability and ESG Data Analytics

70



Generative AI for ESG Data Analytics

71

•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

72



Sustainability Innovation 
with Generative AI

73

•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

74



Mapping the ESG Standards Landscape
• The most prevalent ESG reporting frameworks
• GRI (Global Report Initiative)

• CDP (Carbon Disclosure Project)
• SASB (Sustainability Accounting Standards Board

• ISSB (International Sustainability Standards Board)
• TCFD (Task Force on Climate-related Financial Disclosures

• How companies choose

•Materiality, industry-specific standards, investor alignment
75



GRI (Global Report Initiative)

76https://www.globalreporting.org/

https://www.globalreporting.org/


CDP (Carbon Disclosure Project)

77https://www.cdp.net/

https://www.cdp.net/


SASB (Sustainability Accounting Standards Board)

78https://sasb.org/

https://sasb.org/


ISSB (International Sustainability Standards Board)

79https://www.ifrs.org/groups/international-sustainability-standards-board/

https://www.ifrs.org/groups/international-sustainability-standards-board/


TCFD 
(Task Force on Climate-related Financial Disclosures)

80https://www.fsb-tcfd.org/

https://www.ifrs.org/sustainability/tcfd/

https://www.fsb-tcfd.org/
https://www.ifrs.org/sustainability/tcfd/


Sustainable Productivity:
Finance ESG

81Source: Huang, Ziqi, Yang Shen, Jiayi Li, Marcel Fey, and Christian Brecher (2021). "A survey on AI-driven digital twins in Industry 4.0: Smart manufacturing and advanced robotics." Sensors 21, no. 19: 6340.



Sustainable Resilient Manufacturing
ESG

82Source: Huang, Ziqi, Yang Shen, Jiayi Li, Marcel Fey, and Christian Brecher (2021). "A survey on AI-driven digital twins in Industry 4.0: Smart manufacturing and advanced robotics." Sensors 21, no. 19: 6340.



ESG Indexes

•MSCI ESG Index
•Dow Jones Sustainability Indices (DJSI)
•FTSE ESG Index
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MSCI ESG Rating Framework

84Source: https://www.msci.com/documents/1296102/21901542/ESG-Ratings-Methodology-Exec-Summary.pdf



MSCI ESG Key Issue Hierarchy

85Source: https://www.msci.com/documents/1296102/21901542/ESG-Ratings-Methodology-Exec-Summary.pdf



MSCI Governance Model Structure

86Source: https://www.msci.com/documents/1296102/21901542/ESG-Ratings-Methodology-Exec-Summary.pdf



MSCI Hierarchy of ESG Scores

87Source: https://www.msci.com/documents/1296102/21901542/ESG-Ratings-Methodology-Exec-Summary.pdf



DJSI S&P Global ESG Score

88Source: DJSI, S&P Global Corporate Sustainability Assessment (CSA), https://www.spglobal.com/esg/solutions/data-intelligence-esg-scores



FTSE Russell ESG Ratings

89Source: https://www.ftserussell.com/data/sustainability-and-esg-data/esg-ratings



Sustainalytics 
ESG Risk Ratings

90Source: https://www.sustainalytics.com/esg-data

Sustainalytics’ ESG Risk Ratings measure a company’s 
exposure to industry-specific material ESG risks and 
how well a company is managing those risks.

Analyst-based 
approach



Truvalue 
ESG Ranks

• Truvalue Labs applies AI to analyze over 100,000 sources and uncover 
ESG risks and opportunities hidden in unstructured text. 

• The ESG Ranks data service produces an overall company rank based on 
industry percentile leveraging the 26 ESG categories defined by the 
Sustainability Accounting Standards Board (SASB).  

• The data feed covers 20,000+ companies with more than 13 years of 
history. 

91Source: :https://developer.truvaluelabs.com/data/esg-ranks

TruValue Labs

Machine-based 
approach



Analyst-driven vs. AI-driven ESG

92Source: Mark Tulay (2020), Man vs. machine: A tale of two sustainability ratings systems, GreenBiz, 
https://www.greenbiz.com/article/man-vs-machine-tale-two-sustainability-ratings-systems

Sustainalytics

Truvalue Labs



Analyst based 
ESG Research

AI based 
ESG Research

93Source: https://www.esganalytics.io/insights/how-data-is-accelerating-esg



ESG Analytics: NLP Taxonomy

94Source: https://www.esganalytics.io/insights/how-data-is-accelerating-esg



Top 
ESG Reporting 

Software

95Source: https://www.softwarereviews.com/categories/environmental-social-and-governance-reporting

Environmental, Social and 
Governance (ESG) Reporting 
software or Sustainability 
software helps organizations 
manage their operational 
data, evaluate their impact on 
the environment and provide 
reporting to perform audits.



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.



Summary

98

1. Generative AI:
     Powering Digital Sustainability Transformation
2. Generative AI and Large Language Models (LLMs):
     Popular Generative AI Applications
3. Generative AI for Sustainability and ESG Data Analytics
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1. Fintech Green Finance for Carbon Market Index, Corporate Finance, and Environmental Policies. 
Carbon Emission Sentiment Index with AI Text Analytics
• NTPU, 113-NTPU_ORDA-F-003, 2023/01/01~2024/12/31

2. Digital Support, Unimpeded Communication: The Development, Support and Promotion of AI-assisted 
Communication Assistive Devices for Speech Impairment (2/3). 
Multimodal Cross-lingual Task-Oriented Dialogue System for Inclusive Communication Support
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