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Syllabus A<,

National Taipei University

Week Date Subject/Topics

1 2024/09/11 Introduction Sustainability and ESG Data Analytics

2 2024/09/18 Environmental, Social, and Governance (ESG) in
Net-Zero Digital Transformation

3 2024/09/25 Data Science for Sustainability and ESG
4 2024/10/02 Case Study on Sustainability and ESG Data Analytics |

52024/10/09 Web 3.0 and Big Data Analysis in Fintech, Green and
Sustainable Finance

6 2024/10/16 Task Force on Climate-Related Financial Disclosures (TCFD)
and En-Roads Interactive



Syllabus A<,

National Taipei University

Week Date Subject/Topics

7 2024/10/23 ESG Data Gathering, Analysis, and Visualization
8 2024/10/30 Midterm Project Report

10 2024/11/13 ESG Data Reporting; Corporate Sustainability Reports
11 2024/11/20 ESG Data Verification

12 2024/11/27 Case Study on Sustainability and ESG Data Analytics Il



Syllabus A<,

National Taipei University

Week Date Subject/Topics

13 2024/12/04 Artificial Intelligence of things (AloT) in
ESG and Sustainability Applications

14 2024/12/11 Generative Al for ESG Rating and Reporting Generation
15 2024/12/18 Final Project Report |
16 2024/12/25 Final Project Report Il



Environmental, Social, and
Governance (ESG)
in Net-Zero Digital Transformation



Outline

* Environmental, Social, and Governance (ESG)

* Net-Zero Digital Transformation
* Net-Zero Transformation

* Digital Transformation



R S T e U e il A

Sustamabllly and ESG Data Analytlcs

¥
£
L

___
i \ Vi
T e, -




ESG:

Environmental

Social

Governa nce



CSR:
Corporate
Social
Responsibility




ESG in Net-Zero Digital Transformation:
Foundations and Frameworks

* Environmental, Social, and Governance (ESG)
* Net-Zero Transformation
* Digital Transformation

* Opportunities and responsibilities
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Tech for Good —
Your Solutions!

* Challenge:
Most innovative tech solution
to an environmental OR
social problem

11



Cino Robin Castelli, Cyril Shmatov (2022),
Quantitative Methods for ESG Finance,
Wiley

CYRIL SHMATOV
CINO ROBIN CASTELLI

QUANTITATIVE
METHODS FoR

ESG FINANCE

https://www.amazon.com/Quantitative-Methods-Finance-Robin-Castelli/dp/1119903807/
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Simon Thompson (2023),
Green and Sustainable Finance:

Principles and Practice in Banking, Investment and Insurance,

2nd Edition, Kogan Page.

2ND EDITION Chartered Banker
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GREEN AND
SUSTAINABLE
FINANCE

PRINCIPLES AND PRACTICE IN
BANKING, INVESTMENT AND
INSURANCE

SIMON THOMPSON &

https://www.amazon.com/Green-Sustainable-Finance-Principles-Investment/dp/1398609242/
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Chrissa Pagitsas (2023),
Chief Sustainability Officers At Work:

How CSOs Build Successful Sustainability and ESG Strategies,
Apress.

CHRISSA PAGITSAS

CHIEF
SUSTAINABILITY
OFFICERS
AT WORK

HOW CSOs BUILD SUCCESSFUL
SUSTAINABILITY AND ESG STRATEGIES

EZ6! BARCENAS, ANHEWSER-BUSCH INBEV - OLIVIER BLUM, SCHNEIDER ELECTRIC
MARISA BUCHARAN, JPMORGAN CHASE & C0.- JYOTI CHOPRA, MGM RESORTS INTERNATIONAL
YULANDA CRUNG, BBS BANK - CYNTHIA CURTIS, JONES LANG LASALLE
HEIDI DUBOIS, AEA INVESTORS LP - MICHELLE EOKINS-& ALEXIS ROSERBLUM, BLACKROCK
JAMES GOWEN, YERIZON - KEVIN HAGEN, IROM MOUNTAIN
PIA BEIDENMARK CO0K, IKEA- YIRGINIE HELIAS, PROCTER & GAMBLE
KARA HURST, AMAZON “MARISSA (PACNANI) WCGOWAN, PYH CORP.
SOPRIAMENDELSOHN, COGNIZANT - KATHERINE HEEBE, DUKE ENERGY
FRANK-O BRIEN-BERNIN) ONENS CORNING - ELSA PALANZA, BARCLAYS
SEATRIZ PEREZ, THE COCA-COEACOMPANY~EMMA STEWART, NETFLIX
BRIAN TIPPENS, HPE - STEVE VARLEWEX .

STEVE WAYEO0OD, AVIVA INVESTORS <

_~ Apress’

https://www.amazon.com/Chief-Sustainability-Officers-Work-Successful/dp/1484278658/
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ESG and Net-Zero: The Essentials

* Environmental
* Climate impact, resource use, pollution, biodiversity
* Social

* Labor practices, human rights, community impact, diversity
& inclusion

* Governance
* Transparency, ethics, board structure, risk management
* Net-Zero

* Balancing emissions produced with emissions removed
globally

15



Net-Zero Transformation

 Ambition * Supply chains
 Aligned to achieving global net * Transformed net zero supply chains
zero by no later than 2050 & to * Innovation
limit warmingto 1.5 C * Developed innovation and
* Governance technologies to deliver net zero
* Accountability driven from the top * Finance
* Strategy * Financing the net zero
* Embedded and aligned net zero transformation
into company strategy * Transparency
* Enterprise  Communicating action
* Key operating model changes in * Engagement
support of transformation * 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



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

Net-Zero Transformation Enablers

Net-zero industry performance Net-zero industry readiness
The four drivers of industry net The five enabling dimensions of
greenhouse gas (GHG) emissions: industry net-zero transformation:

How it is produced:
What is produced: Production process emission and

Industry production volume and mix energy intensity Technology

to decarbonize
production processes

Infrastructure
to enable low-emission
production

Capital
to transform industry

asset base {:j %

Technology

2

Net GHG
emissions

Net-zero
transformation
enablers

What it contributes to:
Scope 3 emissions and offsets

Demand
to buy low-emission
products at a premium price

Policies
to support low-emission
business models

What energy is used:
Types of energy sources consumed

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

Dimensions

Categories

A. BUSINESS MODELS

Business Process Innovation
Business Strategy

B. DIGITAL BUSINESS

Digital Culture, Literacy and Skills
Digital Economy

InNnovation and Socio-technical Shared Values

C. TECHNOLOGIES

Technology and Innovation VManagement
Artificial Intelligence

Big Data

Internet of Things

Industrv 4.0

D. SUSTAINABILITY

Sustainable Business

Sustainable Competitive Advantage
Sustainable Development
Sustainable Innovation

{
1
1

E. HUMAN RESOURCES

Employee Experience
Career Dynamics

F. SMART CITIES

Sustainable Smart Manufacturing
Digital Manufacturing

20



Digital Transformation Framework

Organizational Layers Driving Forces & Factors

CORE
Business Model

PERIPHERY
Organizational Process
Digital Servitization*
Digital Platform*

Organizational Structure 0t: Cul
Organizational Culture 02: Human Capital Organizational
03: Governance Drivers
04: R&D
OS5: Strategy
P“ gl A;,;; Operation &
Business* 3 Management

2 Elements
P3: Management

- *
L T2: Tan:sntt* g Technology
T3: Data* Enablers

ENVIRONMENT
Cooperation with Customers
Digital Ecosystem*
Supply Chain Management
Competitive Dynamics
Sustainability

Environmental &
Contextual Factors

* denote “digital capabilities” others indicate “leadership capabilities

source: langwaragorn, P., Lhareonruk, N., Virlyasitavat, W., langmanee, L., Kanawattanachal, P., Hoonsopon, D., ... & Khuwadnhana, P. (2024).
Analyzing Key Drivers of Digital Transformation: A Review and Framework. Journal of Industrial Information Integration, 100680.

21



Digital Transformation: Theoretical and practical dimensions

Organizational
structures

Layer 1: Organizational
Core culture
Business
models # Organization
Organizational -
Environment Sreconnes Process & Operations
Periphery Layer 2: Dightat Human Capital
Periphery servitization P
Digital
| platforms + Technology
Cooperation Environment

with customers
Digital
ecosystems

Layer 3:

: Supply chain
Environment

management

Competitive
dynamics

Sustainability

Made with <& Whimsical

Source: Tangwaragorn, P., Chareonruk, N., Viriyasitavat, W., Tangmanee, C., Kanawattanachai, P., Hoonsopon, D., ... & Rhuwadhana, P. (2024).
Analyzing Key Drivers of Digital Transformation: A Review and Framework. Journal of Industrial Information Integration, 100680.
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Al Technology for Net-Zero Energy Transition
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.
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Source: Ferdaus, M. M., Dam, T., Anavatti, S., & Das, S. (2024). Digital technologies for a net-zero energy future: A comprehensive review. Renewable and Sustainable Energy Reviews, 202, 114681.
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Al Innovations for Net-Zero Transformation
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Sustainable Development Goals (SDGs)

NO ZERO GOOD HEALTH QUALITY GENDER CLEAN WATER
POVERTY HUNGER AND WELL-BEING EDUCATION EQUALITY AND SANITATION

Tdil &

DECENT WORK AND INDUSTRY, INNOVATION 1 REDUCED 1 SUSTAINABLE CITIES 12 RESPONSIBLE
ECONOMIC GROWTH AND INFRASTRUCTURE INEQUALITIES AND COMMUNITIES CONSUMPTION

AND PRODUCTION
/s/i - E

1 CLIMATE 1 LIFE 15 LIFE 1 6 PEACE, JUSTICE 1 PARTNERSHIPS
ACTION BELOW WATER ON LAND AND STRONG FOR THE GOALS

INSTITUTIONS

vz SUSTABLE
@ @ DE\(‘I‘E'I‘;OPMENT
GiL:ALS

“an”

Source: https://sdgs.un.org/goals
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Evolution of Sustainable Finance Research

SDGs: SDGs

SUSta i na ble Develo pment Goa IS Innovative Financial Instrurr.\ent
Impact Investing

ESG: Environmental, Social, and Governance
CSR: Corporate Social Responsibility
Conscious Capitalism
Climate Financing
Carbon Financing
Green Financing
Ethical Investing
Socially Respcl)nsible Investing

1986

1995 2005 2015 2020



Sustainable Development Goals (SDGs) and 5P

Partnership
Peace
Prosperity
People

Planet

Source: Folke, Carl, Reinette Biggs, Albert V. Norstrom, Belinda Reyers, and Johan Rockstrom. "Social-ecological resilience and biosphere-based sustainability science.”Ecology and Society 21, no. 3 (2016).
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CLEAN WATER NO

ESG to 17 SDGs

ENVIRONMENT SOCIAL GOVERNANCE

GOOD HEALTH GENDER

AND SANITATION POVERTY AND WELL-BEING EQUALITY

14

o

1 CLIMATE QUALITY GENDER CLEAN WATER
ACTION EDUCATION EQUALITY AND SANITATION

&

LIFE DECENT WORK AND 10 REDUCED 16 PEACE, JUSTICE
BELOW WATER ECONOMIC GROWTH INEQUALITIES AND STRONG

o INSIHUII?.P;S

4€.> 1_

1 PEACE, JUSTICE
AND STRONG
INSTITUTIONS

DECENT WORK AND
ECONOMIC GROWTH

i

1 CLIMATE
ACTION

&

17 PARTNERSHIPS
FOR THE GOALS

Source: Henrik Skaug Szetra (2021) "A Framework for Evaluating and Disclosing the ESG Related Impacts of Al with the SDGs." Sustainability 13, no. 15 (2021): 8503.
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ESG to 17 SDGs

B Environment ™ Social ™ Governance

1: End Poverty

2: Zero Hunger

3: Good Health and Well-Being

4: Quality Education

5: Gender Equality

6: Clean Water and Sanitation

7: Affordable and Clean Energy

8: Decent Work and Economic Growth

9: Industry, Innovation, and Infrastructure
10: Reduced Inequalities

11: Sustainable Cities and Communities
12: Responsible Consumption and Production
13: Climate Action

14: Life Below Water

15: Life on Land

16: Peace, Justice, and Strong Institutions
17: Partnerships for the Goals

Source: https://sustainometric.com/esg-to-sdgs-connected-paths-to-a-sustainable-future/
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Where ESG Meets — It's All Connected

 Environmental Justice

* Underserved communities disproportionately impacted by
pollution, climate hazards

* Responsible Tech Supply Chains

* Resource extraction, e-waste, labor rights across the tech
lifecycle

* Inclusive Product Design

* Accessibility, addressing digital divides, social impacts of
technology.

30



Digital Transformation: Enabler and Challenge

 Enabler

* Data-driven decision-making, efficiency gains, new
business models, collaboration

* Al optimizing renewable energy
* Challenge

* Energy consumption, e-waste, planned obsolescence, Al
ethics

* Al servers representing increased energy use

31



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

32



GRI (Global Report Initiative)
How to use the Reporting Public policy & About ;
Standards v oo e dode Y support ¥ partnerships v Grl Y Newsv Goals and targets database & Sign In Donate Now

The global leader for
impact reporting

Welcome to GRI. For over 25 years, we have developed and delivered
the global best practice for how organizations communicate and
demonstrate accountability for their impacts on the environment,
economy and people.

We provide the world's most widely used sustainability reporting
standards, which cover topics that range from biodiversity to tax, waste
to emissions, diversity and equality to health and safety. As such, GRI
reporting is the enabler for transparency and dialogue between
companies and their stakeholders.

Access the GRI Standards >

https://www.globalreporting.org/



https://www.globalreporting.org/

CDP (Carbon Disclosure Project)

Guidance & questionnaires Contact Regional websites Language

SN'CDP

; P Sign in
DISCLOSURE INSIGHT ACTION About us Our work Why disclose? Become a member Data and insights L

a—

We focus investors, companies, cities and
governments on building a sustainable

economy by:measuring and acting on
their environmental impact.

CDP is a not-for-profit charity that runs the global disclosure system for investors, companies, cities, states and
regions to manage their environmental impacts. Over the past 20 years we have created a system that has
resulted in unparalleled engagement on environmental issues worldwide. Find out more about how we work.

https://www.cdp.net/



https://www.cdp.net/

SASB (Sustainability Accounting Standards Board)

IFRS Foundation Other Resources: The ISSB Integrated Reporting Framework

SASB
STANDARDS

9 Subscribe ¥ Download Standards
Now part of IFRS Foundation

About SASB Standards Using the SASB Standards Pathway to ISSB Education Membership @)

SASB Standards: Your
pathway to ISSB

https://sasb.org/ 35
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ISSB (International Sustainability Standards Board)
B3 IFRS 2 Q

ABOUT US IFRS ACCOUNTING IFRS SUSTAINABILITY

Home International Sustainability Standards Board

International Sustainability Standards Board

ABOUT MEMBERS MEETINGS RESOURCES NEWS

About the International Sustainability Standards Board
Related information

The Trustees of the IFRS Foundation announced the formation of the International Sustainability ) .
Sustainability FAQs

Standards Board (ISSB) on 3 November 2021 at COP26 in Glasgow, following strong market demand for
its establishment. The ISSB is developing—in the public interest—standards that will result in a high-
quality, comprehensive global baseline of sustainability disclosures focused on the needs of investors
and the financial markets.

General Sustainability-related Disclosures
project

. : ; ; g ; Climate-related Disclosures project
Sustainability factors are becoming a mainstream part of investment decision-making. There are prol

increasing calls for companies to provide high-quality, globally comparable information on sustainability-
related risks and opportunities. as indicated by feedback from many consultations with market

https://www.ifrs.org/groups/international-sustainability-standards-board/ 36

Consolidated organisations



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

TCFD

(Task Force on Climate-related Financial Disclosures)
B3 FRS https://www.ifrs.org/sustainability/tcfd/ 2 Q

ABOUT US IFRS ACCOUNTING  IFRS SUSTAINABILITY

Home ISSB and TCFD

ISSB and TCFD

The Financial Stability Board has announced that the work of the TCFD has been completed, with the
ISSB's Standards marking the 'culmination of the work of the TCFD'.

Companies applying IFRS S1 General Requirements for Disclosure of Sustainability-related Financial
Information and IFRS S2 Climate-related Disclosures will meet the TCFD recommendations as the
recommendations are fully incorporated into the ISSB's Standards.

Companies can continue to use the TCFD recommendations should they choose to do so, and some
companies may still be required to use the TCFD recommendations. Using the recommendations is a
good entry point for companies as they move to use the ISSB's Standards.

The IFRS Foundation has published a comparison of the requirements in IFRS S2 and the TCFD
recommendations.

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

Related Information

IFRS Foundation welcomes culmination of
TCFD work and transfer of TCFD monitoring
responsibilities to ISSB from 2024

Comparison: IFRS S2 Climate-related
Disclosures with the TCFD Recommendations

Resource: Making the transition from TCFD to
ISSB

IFRS Sustainability Standards Navigator

37
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The Human Impact of ESG Choices

* Digital Initiatives

*This isn't abstract,
it's about improving lives

* Positive potential
when ESG is prioritized

38



Generative Al
for
ESG Applications



Al, ML, DL, Generative Al

ML

DL

Al

GAl

ASR/
NLP

Artificial Intelligence

Machine Learning

Automatic Speech Recognition,

Natural Language Processing

Generative Al
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Sustainable Productivity:
Finance ESG

SUSTAINABLE ~ _ F X E X S X G
PRODUCTIVITY INANCE NVIRONMENT OCIAL OVERNANCE
UsEe

DEVELOPMENT PRODUCTION

Marketing & Product SCM{& Produql:on Logistics Braduction Quality Sarvice
sales development purchasing planning assurance

F " Financial result Return on sales, profit,
INANCE Financial expense return on equityY
E Positive environmental contribution Management of energy,
NVIRONMENT Environmental impact waste, pollution water, ...
S Positive social contribution Equal opportunity,
OCIAL Social burden collaboration & safety, ...
G Positive governance contribution Compliance, shareholder
OVERNANCE Governance expense structure, innovation contribution, ...




Sustainable Resilient Manufacturing
ESG

et of Prodycy;
FINANCE e Uct/o,’ ENVIRONMENTAL
€ N sales Equity Emissions —] Reuse
snl ] revenue ratio r impact = quota
{é@ Value creation Compensation
=0 [ per employee measures
GOVERNANCE =+~ SOCIAL
&Y. Innovation 1P  Renumeration 91P  Gender Long-term
" capability @ structures @ equality db view

Integration &

3 Working conditions in the
value chain [%T-’[% collaboration

Source: Huang, Ziqi, Yang Shen, Jiayi Li, Marcel Fey, and Christian Brecher (2021). "A survey on Al-driven digital twins in Industry 4.0: Smart manufacturing and advanced robotics." Sensors 21, no. 19: 6340. 42



ESG Indexes

*MSCI ESG Index
*Dow Jones Sustainability Indices (DJSI)
*FTSE ESG Index



MSCI ESG Rating Framework

@@ DATA

1,000+ data points on ESG policies, programs, and performance;

Data on 100,000 individual directors; up to 20 years of shareholder meeting
results

DI] EXPOSURE METRICS |MANAGEMENT METRICS

How exposed is the company How is the company managing
to each material issue? each material issue?

Based on over 80 business 150 policy/program metrics, 20
and geographic segment performance metrics;
metrics 100+ Governance Key Metrics

D
INSIGHT

Specialized ESG research
team provides additional

SOURCES

100+ specialized datasets
(government, NGO, models)

Company disclosure (10K, insight through:
sustainability report, proxy report) Company reports
3,400+ media sources monitored Industry reports
daily (global and local news Thematic reports

sources, governments, NGOs)

MONITORING &

QUALITY REVIEW

Systematic, ongoing daily monitoring of
controversies and governance events
In-depth quality review processes at all
stages of rating, including formal
committee review

Analyst calls & webinars

DATA OUTPUTS ||=§

Access to selected underlying data

Ratings, scores, and weights on
680,000 securities

17 years of history

44



MSCI ESG Key Issue Hierarchy

3 Pillars

Environment

10 Themes
Climate Change

35 ESG Key Issues

Carbon Emissions

Product Carbon Footprint

Financing Environmental Impact

Climate Change Vulnerability

Natural Capital

Water Stress
Biodiversity & Land Use

Raw Material Sourcing

Pollution & Toxic Emissions & Waste Electronic Waste
Waste Packaging Material & Waste
Environmental Opportunities in Clean Tech Opportunities in Renewable

Opportunities

Opportunities in Green Building

Energy

Social Human Capital Labor Management Human Capital Development
Health & Safety Supply Chain Labor Standards
Product Liability Product Safety & Quality Privacy & Data Security
Chemical Safety Responsible Investment
Consumer Financial Protection Health & Demographic Risk
Stakeholder Controversial Sourcing
Opposition Community Relations
Social Access to Communications Access to Health Care
Opportunities Access to Finance Opportunities in Nutrition &
Health
Governance Corporate Ownership & Control Pay
Governance Board Accounting
Corporate Business Ethics
Behavior Tax Transparency

45



MSCI Governance Model Structure

Governance
Corporate Governance Corporate
Behavior
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MSCI Hierarchy of ESG Scores

ESG Letter Rating

(AAA-CCC)

Pre-set score-to-letter-rating matrix

Final Industry
Adjusted Score (0-10)

Adjusted relative to Industry Peers, Exceptional overrides

Weighted Average Key
Issue Score (0-10)

Weighted average of underlying pillar scores

Environment Pillar Social Pillar
Score (0-10)

Governance Pillar
Score (0-10)

Score (0-10)
Each pillar is organized into underlying themes;
Environmental and Social Pillar and Theme Scores derive from Deduction-based scoring
the weighted average of underlying Issue scores model applied

Environmental Key Social Key Issue
Issue Scores (0-10)

Governance Key Issue

Scores (0-10) Scores (0-10)

Key Metrics:

Indicators: Indicators: Indicators: Indicators: Ownership Characteristics;

Business Strategy Business Strategy Board & Committee
Segments; Programs & Segments; Programs & Composition;
Geographic Initiatives Geographic Initiatives Pay Figures;
Segments; Performance Segments; Performance Accounting Metrics;
Co-specific Controversies Co-specific Controversies Policies & Practices
indicators indicators Business & Geographic

Segments; Controversies

Raw Data
Company financial and sustainability disclosure, specialized government & academic data sets, media searches, etc.



8,000

Companies

90%

Global market
capitalization

340,000+

Current Research Universe
and Active Securities

DJSI S&P Global ESG Score

Approx.

1,000

Datapoints

130+
30+

Criteria scores

S&P GLOBAL
ESG SCORE

Assessed values, text,
checkboxes, documents

Sources: Web-based questionnaire

and company documents

Weighted
data point scores

Up to 50% industry-specific

Weighted
question scores

61industry specific approaches,

with tailored questions, criteria
and related weightings

3

Dimension scores

Weighted
criteria scores

Adjusted for corporate ESG
controversies where applicable

S&P Global
ESG Score

Sum of weighted
dimension scores

48



FTSE Russell ESG Ratings

Tax
Transparency
Biodiversity
Risk
Management

Corporate Pollution &
Governance Resources

Corruption Security

Customer
Standards Responsibility

Human Rights
& Community

SUpp,y Chain: Soc\a\
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wmames Sustainalytics
ESG Risk Ratings

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

Negligible Low Medium High Severe

0-10 10 - 20 20 - 30 30-40 40+
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TruValue Labs i o-base
FACTSET Truvalue
ESG Ranks

* Truvalue Labs applies Al 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.
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Analyst-driven vs. Al-driven ESG

Analyst-driven ESG research Sustainalytics

Derives ratings in a structured data model

Analyst role at the end of
Collect Process Analyze Generate th I
data data data score/rating € p b O‘?e.SS QHOWS
subjectivity to color
\ J | )
I I

results

DATA MINERS & TECHNOLOGY ANALYSTS

Al-driven ESG research
Derives signals from unstructured data

Analyst expertise at th
Develop Extract Analyze Generate A lyst p?th e
algorithms signals data score/rating eginning ot the process
produces consistent
\ J |\ )
I |

Truvalue Labs

results
ANALYSTS & ENGINEERS TECHNOLOGY
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Analyst based
ESG Research

Al based
ESG Research

Analyst Based ESG Research

Collect Data Analyze Data Generate score rating
u J N
Y

Y
Raw data sources Analysts

and tools

Applying Al to ESG Research

Analyze data and Review and
Develop algorithms Extract signals uncover material determine
impact investment decision
\ J \ J 1\ J
Y Y Y
Analysts and Technology Analysts
Engineers

It would take an analyst over 5 years to do what our Al can in 1 week
Combining analysts with Al creates gives you the full picture

@+=@

Invest where it matters.

ANALYTICS
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ESG Analytics: NLP Taxonomy

—4@ Climate Change @ 5 subtopics
—4) Environmental ———@) Sustainability @ 3 subtopics
—@ Biodiversity & Water @ 3 subtopics
—4) Health & Safety @ :subtopics
Eifé}:;?'ﬁ:; .7—. Social ——. Employee Standards . & subtapics
. Community .
Responsibility @ 7 subtopics
——4@) Human Rights @ 5 subtopics
Leadership & \
—. Management . 4 subtapics
Business .
@ Governance —— @ Innovatiorn @ 3 subtopics
—@ Outside Activities . 4 subtaopics
—@ Business Ethics @ 4 subtopics

ANALYTICS



Top
ESG Reporting
Software

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.

9.4

PRODUCT FEATURES AND SATISFACTION

70

@ EMITWISE
— EHS INSIGHT
ENERGYCAP ‘
FIGBYTES
ENVIZI
envizi o [r—
SERVICENOW ESG MANAGEMENT
DILIGENT SUSTAINABILITY REPORTING SOFTWARE
w
WORKIVA ESG

ES? BENCHMARK ESG REPORTING

~ ESP CSR

&

ECOMETRICA SUSTAINABILITY REPORTING

VENDOR EXPERIENCE AND CAPABILITIES
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Transformer Models
Transformer

Encoder Decoder

|

DistilBERT TS5
|

BART
|

M2M-100
I

ALBERT BigBird GPT-Neo

|
ELECTRA mTO

21 ANE

BLOOMZ

DeBERTa ChatGPT
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Large Language Models (LLMs)

Orca MAELULW Vicuna

LLaMA Falcon Guerilla Jurassic-2 Claude Red Pajama

GPT-4

ChatGPT  ___[FlanPalM]) [OPT-ML] Anthropic  BLOOMZ
Lidinerva Gallactica
(PalM |1 GPT-NeoX s BLOOM
InstructGPT [ | aMDA - ' Chinchilla alm
Google
CodeX GLaM | MT-NLG ePT-J = . AnthropicLM M
GPT-Neo Jurassic-1 OpenAl
ElutherAl
Anthropic
GPT-3 w2
DeepMind
BigScience
GPT-2 XLNet Microsoft-
NVIDIA
YCombinator
GPT-1 Startups

Universities



Four Paradigms in NLP (LM)

Paradigm Engineering Task Relation
CLS TAG
a. Fully Supervised Learning ieatli;zr didentitv. part-of-soeech H
(Non-Neural Network) & P P ’
sentence length)
| |GEN
CLS TAG
b. Fully Supervised Learning Architecture , 0 w [
N | Network (e.g. convolutional, recurrent,
(Neural Network) sell-allenlional)
| |GEN
Transfer Learning: Pre-training, Fine-Tuning (FT) CLS TAG
Objective . .M &
c. Pre-train, Fine-tune (e.g. masked language modeling, next N1
sentence prediction) l
-1 GEN
GAI: Pre-train, Prompt, and Predict (Prompting) CLS TAG
S
N

d. Pre-train, Prompt, Predict

Prompt (e.g. cloze, prefix)

1

— ~GEN
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Generative Al

Text, Image, Video, Audio
Applications



Comparison of Generative Al and Traditional Al
Feature Generative Al Traditional Al

Output type New content Classification/Prediction
Creativity  High Low

Interactivity Usually more natural Limited
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Generative Al

* Generative Al: The Art of Creation
* Definition: Al systems capable of creating new content

* Characteristics: Creativity, interactivity
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Popular Generative Al

* OpenAl ChatGPT (GPT-40, GPT-4)
* Claude.ai (Claude 3.5)

* Google Gemini

* Chat.LMSys.org

* Perplexity.ai

* ChatPDF

 Stable Diffusion

* Video: D-ID, Synthesia

* Audio: Speechify



OpenAl ChatGPT (GPT-40, GPT-4

(D @& chatGPT 40

4 OPT-do
4 ©OPT-4
4 OPT-35

N

¢ 1 Temporary chat

v

Morning routine
for productivity

G

Study vocabulary Experience
Seoul like a local

@ Message ChatGPT

ChatGPT can make mistakes. Check important info.

https://chat.openai.com/

7
Superhero
shark story
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https://chat.openai.com/

OpenAl ChatGPT (GPT-4) DALL-E 3

Vector graphic of a
flowchart depicting the
integration of

generative Al in the
education process,

from content creation to
virtual experiments,
personalized learning, and
innovative learning.

https://chat.openai.com/
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INTELLIGENCE

Benchmark scores

Claude 3.5 Sonnet

&
Claude 3.5
Sonnet
@
Claude 3
Opus

Claude 3

e Sonnet
Claude 3
Haiku
COST

Price per million tokens

https://www.anthropic.com/news/claude-3-5-sonnet
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Graduate level
reasoning
GPQA, Diamond

Undergraduate
level knowledge
MMLU

Code
HumankEval

Multilingual math
MGSM

Reasoning over text
DROP, F1score

Mixed evaluations
BIG-Bench-Hard

Math
problem-solving
MATH

Grade school math
GSM8K

Claude 3.5
Sonnet

59.4%*
0-shot CoT

88.7%**
5-shot

88.3%
0-shot CoT

92.0%
0-shot

91.6%
0-shot CoT

871
3-shot

93.1%
3-shot CoT

711%
0-shot CoT

96.4%
0-shot CoT

J

Claude 3.5, GPT-

Claude 3
Opus

50.4%
0-shot CoT

86.8%
5-shot

85.7%
0-shot CoT

84.9%
0-shot

90.7%
0-shot CoT

83.1
3-shot

86.8%
3-shot CoT

60.1%
0-shot CoT

95.0%
0-shot CoT

0, Gemini 1.5 Pro

GPT-40

53.6%
0-shot CoT

88.7%
0-shot CoT

90.2%
0-shot

90.5%
0-shot CoT

83.4
3-shot

76.6%
0-shot CoT

Gemini 1.5
Pro

85.9%
5-shot

84.1%
0-shot

87.5%
8-shot

74.9

Variable shots

89.2%
3-shot CoT

67.7%
4-shot

90.8%
11-shot

* Claude 3.5 Sonnet scores 67.2% on 5-shot CoT GPQA with maj@32
** Claude 3.5 Sonnet scores 90.4% on MMLU with 5-shot CoT prompting

https://www.anthropic.com/news/claude-3-5-sonnet

Llama-400b

(early snapshot)

86.1%
5-shot

84.1%
0-shot

83.5
3-shot
Pre-trained model

85.3%
3-shot CoT
Pre-trained model

57.8%
4-shot CoT

941%
8-shot CoT
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Claude 3.5 Sonnet state-of-the-art vision

Visual math
reasoning
MathVista (testmini)

Science diagrams
AI2D, test

Visual question
answering
MMMU (val)

Chart Q&A
Relaxed accuracy
(test)

Document
visual Q&A
ANLS score, test

Claude 3.5
Sonnet

67.7%
0-shot CoT

94.7%
0-shot

68.3%
0-shot CoT

90.8%
0-shot CoT

95.2%
0-shot

J

Claude 3
Opus

50.5%
0-shot CoT

88.1%
0-shot

59.4%
0-shot CoT

80.8%
0-shot CoT

89.3%
0-shot

GPT-40

63.8%
0-shot CoT

94.2%
0-shot

691%
0-shot CoT

85.7%
0-shot CoT

92.8%
0-shot

https://www.anthropic.com/news/claude-3-5-sonnet

Gemini 1.5
Pro

63.9%
0-shot CoT

94.4%
0-shot

62.2%
0-shot CoT

87.2%
0-shot CoT

93.1%
0-shot
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Google Gemini

Largest and most capable Al model
Making Al more helpful for everyone

https://blog.google/technology/ai/google-gemini-ai


https://blog.google/technology/ai/google-gemini-ai

GPT-40

Claude 3.5

LMSYS Chatbot Arena Leaderboard

Arena

95% CI A

Score

1316 +4/-4
1301 +5/-5
1298 +4/-3
1295 +4/-6
1286 +3/-3
1274 +4/-4
1270 +7/-6
1270 +3/-3
1266 +3/-3
1266 +6/-6
1266 +3/-4
1262 +7/-5
1259 +3/-3

https://Imarena.ai/

Votes

A

Organization

4 License

Proprietary
Proprietary
Proprietary
Proprietary
Proprietary

Proprietary

Proprietary

Proprietary

Llama 3.1
Community

Proprietary

Proprietary

Knowledge
Cutoff

2023/11
2023/11
2024/3

2023/10
2023/10

2023/11

Online

2024/3

2023/10

2023/11
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Perplexity.ai

R perplexity
Large Language Models for Data Science

New Thread ® K
Q Home ‘S Sources
- What Is a Large Language What are Large Language Catch Up On Large ® = X

© Discover Model and What Can.. Models? | NVIDIA Language Models | by.. ’

) Lib © snowflake - 1 & nvidia - 2 @ towardsdatascien.. -+ 3 View 3 more

| ibrary

+a) el = Answer
Large Language Models (LLMs) are advanced Al systems designed to understand human

Sian U g guag VA g
ign o . , . .
gn Up language intricacies and generate intelligent, creative responses to queries '.They are deep

learning algorithms that can recognize, summarize, translate, predict, and generate content
using very large datasets ?.LLMs are trained on enormous data sets typically measured in
petabytes, sourced from books, articles, websites, and other text-based sources . They are
dynamic tools that are continuously updated and refined as new data becomes available .

Try Pro In the field of data science, LLMs can potentially transform how teams source, manage, and

Upgrade to Claude-2 or analyze data '.They are used in numerous data science applications, and their ability to

GPdT'4’Ib°33t COpf'_'lot uses, process and interpret vast amounts of text data has made them an indispensable part of

anda uplioada more Tlies. B . - S .

P -
2 Learn More .
® Ask follow-up.. Copilot
B Download X @ social media posts or customer reviews, to determine whether the overall sentiment is

https://www.perplexity.ai/

ii Anonymous < Like
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Generative Al and LLMs for Sustainability and
ESG Data Analytics




Generative Al for ESG Rating and Reporting
Generation




Summary
* Environmental, Social, and Governance (ESG)

* Net-Zero Digital Transformation
* Net-Zero Transformation

* Digital Transformation
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