ESG ig Data
and Analytics using
Al/ML

Budha Bhattacharya

October 2022



ESG in the news...

Sustainability is ultimately a complex societal challenge, and itis human nature to
try and understand complex challenges by boiling them down to simple and

MSCI, the largest ESG rating company, doesn’t
even try to measure the impact of acorporation

understandable concepts, scores and ratings. If we can measure it and we can onthe wotld. s all about whether the world

see it, then we can analyse it and manage it.*

Deliveroo: The worst IPO in history,
with a side-order of ESG investor
boycott

Goldman Sachs Group
SEC investigating Goldman Sachs for ESG
claims

US regulator has been putting more focus on potential ‘greenwashing’ in finance

DWS Group
German police raid DWS and Deutsche Bank
over greenwashing allegations

Asset manager accused of misleading investors about ESG factors in its financial products

The ESG Mirage -Bloomberg

e Elon Musk &
@elonmusk - Follow

might mess with the bottomline.
By Cam Simpson, Akshat Rathi, and Saijel Kishan

ESG RatingsAre Not What They Seem

...Stressed that E.S.G. was crucial for BlackRock, after writing in 2020 that
climate change would be a “defining factor” in its investment assessments.
Failing key E.S.G. tests could lead BlackRock to sell its holdings in a company:
“Access to capital is not a right,” Fink wrote

Leaders | Sustainable investing

ESG should be boiled down to one
simple measure: emissions

Three letters that won't save the planet

Anti-ESG ETF gets off to a roaring
start

Launch coincides with moves by some US states against ESG investing
and contrasts with slower progress of similar vehicles in the past

w The Big Read ESG investing
The factory by a Tuscan beach and

Exxon is rated top ten best in world for environment, . .
social & governance (ESG) by S&P 500, while Tesla the future OfESG lnveStlng

didn’t make the list!

Some investors who want to assess the environmental record of companies worry about

ESG is a scam. It has been weaponized by phony how ratings are compiled

social justice warriors.

5:09 PM - May 18, 2022

= ThisWhite Italian Beach Hasa Dark Secret

*Ashley Hamilton Claxton, head of responsible investment, Royal London Asset Management


https://www.bloomberg.com/news/audio/2021-12-10/the-esg-mirage-podcast
https://www.youtube.com/watch?v=f_rrS-_giP8
https://www.youtube.com/watch?v=fkZZOYeKr7o

Problems with ESG Data & Ratings

Firms with high disagreement

v' ESG Ratings are disparate often 4 to 5 standard deviation Normalized ratings for the 25 firms with the highest mean absolute distance to the average rating (MAD)

apart.

ESG data is often inconsistent; often scanty and imputation
models are varied.

Corporate Finance, 31(2), pp.50-58.

within the normalized common sample (n=924). Firms are sorted by their average rating. Each rating

agency is plotted in a different color.

Normalized rating

Underlying ESG related data is often self reported therefore Inte! Corparation { L .
can often be greenwashed. Transurban Group 1 *e ®
WorleyParsons Limited 4 o 000
Underlying subjectivities used in in ESG Rating Honda Motor Co. Ltd. ¢ o »
methodologies are opaque. GlaxoSmithKline ple 1 o 1Y
Praxair Inc. { [ ] "
Often when buying 3 party ESG Ratings firms end up buying Johnson & Johnson oe -
into ESG ratings provider’s judgement Seagate Technology Public Limited Company { me ® 0
The Royal Bank of Scotland Group ple ® 20 @ Rater
When it comes to ESG related unstructured data, it's difficult Swire Pacific Limited - e » ® o
to separate ESG news from ESG related noise. Afria Group Inc | . * @8 * Sustainalytics
Barrick Gold Corporation { s o0 0 ®  RobecoSAM
Core functions and support functions have limited ATAT Inc. { . 'm ® Vigeo Firis
capabilities to comply with the evolving requirements. G45 ple{ ® 0 e o KD
Bank of America Corporation { ® ¢ e o Assed
There are multiple reporting frameworks at play, its difficult Mitsui Fudosan Co. Lid. pron ®
for clients to decide which is the right one. Bancolombia SA e see  » ¢ MSCl
Japan Tobaceo Inc. 0 o W
Most importantly, clients find it difficult to configure their Porsche Automobil Holding SE { ' @ .
own subjectivity into ESG related decisions Phiip Morris International Inc.{ @ . o _
. Sustainalytics = Morningstar
Larsen & Toubro Limited { [ I [ X I ] Robeco SAM 2 S&P
Toho Gas Co. Ltd. { we oo e rapmson Rewters
Toyo Seikan Group Holdings Ltd. 1 . 0 s 0 Vigeo 2 Moody's
Berg, F., Koelbel, J.F. and Rigobon, R., 2019. Aggregate confusion: The divergence of ESG ratings. Forthcoming TOkW Corporaﬁon ] L o
Review of Finance. Marui Group Co. Ltd. "8 00 W0
Kotsantonis, S. and Serafeim, G., 2019. Four things no one will tell you about ESG data. Journal of Applied _|4. _I2 [IJ é i



Mining for ESG Big Data

/‘

Unstructured Data - Company Specific
Management Announcements,
Shareholderresults, Company policies,
Regulatory filings/disclosures

Unstructured Data — Publiclyavailable
News articles(including controversies),
NGO Campaigns, social media, web
pages, industry forums

Unstructured Data

Legal Agreements

Trade confirms, loan agreements, IMAs
and othersuch legal ormarketing
documents, prospectuses, insurance
policy documentsetc.

Satellite, Geospatial, LIDAR, GPS,
Weather related data such as Climate
Engine.

Structured Data

BBG/ S&P Trucost/ Truvalue Labs/
Refinitiv, MSClI etc.

Extended public datasources UN,
OECD, World Bank, NASA et al.

Client Outreach

Structured Data

Digital questionnaire - web based Ul to
collect data from clients

Internal Data

Internally available ESG data such as
network data etc. (could also be
unstructured data)

ESG Big Data
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Missing and ambiguous data is
perhaps one of the biggest challenges
faced by ESG Data Scientists. Some
imputation models are simple w hilst
others are parametric models
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0 ESG Big data mining should be
dynamic and extensible

0 ESG Big data analytics usually
cloud hosted

0 ESG Big data might some day
need quantum computing

O  Some clients are already thinking
of tokenising ESG footprints

Kotsantonis, S. and Serafeim, G., 2019. Four things no one will tell you about ESG data. Journal of Applied Corporate Finance, 31(2), pp.50-58.




Big Data Mining & Analytics application

Unstructured Data - Company

Specific

Management Announcements,
Shareholderresults, Company
policies, Regulatory
filings/disclosures

Unstructured Data — Publicly
EVETELI]

News articles(including
controversies), NGO Campaigns,
social media, web pages, industry
forums

Legal Agreements

Trade confirms, loan agreements,
IMAs and othersuch legal or
marketing documents, prospectuses,
insurance policy documentsetc.

Structured Data

BBG/ S&P Trucost/ Truvalue Labs/
Refinitiv et al.

Extended public data sources UN,
OECD, World Bank, NASA et al.

Client Outreach

Digital questionnaire - web based Ul
to collect data from clients

Internal Data

Internally available ESG data such
as network data etc. (can come in
unstructured format aswell)

ESG Big Data

NLP
Document
processing

Digitised
contracts

Fact Checker*
Authentic?

Goo

\ Platform

Statistical Portfolio or
Models Trade Data

GRI/ SASB/
Reallaton UN SDG or
requirements 4 WEF

Y A—
ESGIQ
platform

ESG Data
Repository

gle Cloud

ESG 1Q - modules

Analytics and Bespoke Scoring

O Customisable data drivenanalyticsplatform
with multiple data providersand data
formats & sources

Robust ‘Glassbox’ ESG methodology -
ability to defineinvestment criteriaand
materiality and toggle acrossmultiple

frameworks

Client defined bespoke ESG Score per
asset/ book/ portfolio / supply chain

Dynamic Al/ML driven ESG analytics
dashboard with detailed and dynamic data
driven insightson ESG standing.

Providing clientswith the ability to
proactively analyse greenwashing risk

Regulatory compliance

Taxonomy eligibility and alignment of portfolio/
supply chain ortrading bookacross multiple
jurisdictionsfor EU as well asUS, UK, HK,
Singapore and more

ESGIQ- ESG DaaS

O ESG data collation, normalisation,
curation, maintenance, lineage and
discovery

ESG Data Aggregation and repository
creation

Risk Modelling— ESG as a principal risk class

Trade level or book lev el or portfolio lev el ESG
VaR exposure calculation with Risk modelling

0 ESG stress testing/scenario analysis

Reinforcementlearning based ESG asset
recommendations for portfolio construction




Al & ML - Applications

Extracting ESG data

Most organisations report their ESG standings through their
CSR reports, Annual reports and company Websites. We
use ML techniques to extract this data and curate this data
whilst creating and automating data pipelines.

Often extensive SOTA models are being used using Google
toolkits suchas Custom Workbench and more.

Context analysis

Context analysis can be best executed by contrasting self
reported datasets (that is available via 3" party vendors)
against regulatory filings such as EDGAR database. We use
advanced scraping and NLP methodologies to achiewe this.

Risk Management

Integrating ESG factors in risk models has now become
mainstream for most Financial Senices institutions. One of
the independent variable in most PD equations now is an
ESG score

Recommendation Models

As companies define their respective ESG appetites we can
use products such as ESG IQ to use reinforcement learning
based recommendation models to pick assets (equities,
bonds, funds and more) to build portfolios, for trading or even
to optimise their supply chains.

Asset scoring

NLP is not only used to extract ESG data but alsoto score
financial assets such as bonds, equities, funds and also
illiquid assets such as ABS, RMBS, CMBS and structured
bonds






mailto:budha.bhattacharya@kpmg.co.uk
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What are some of the ESG factors?

@ Environmental

— Climate change

— Greenhouse gas (GHG) emissions
— Resource depletion, including w ater
— Waste and pollution

— Deforestation

— Hazardous materials

— Biodiversity

@ Social

Working conditions, including
slavery and child labour

Impact on local communities
Conflict regions

Health and safety

Employee relations and diversity
Product mis-selling

Data protection

@ Governance

— Executive pay

— Bribery and corruption

— Political lobbying and donations
— Board diversity and structure
— Tax strategy

— Data breaches

Below are some examples of E, S and G risks for financial services and the wider corporate world:

— Banks’ loans, AssetManagers’
investments or advice to companies
that are carbon intensive or polluters
e.g. Goldman advising Aramco,
BlackRock investing in ExxonMobil,
Royal Dutch Shell, BP

— Insurance companies’ lack of
consideration for climate
change risks

— Outside FS:

- Companies that use unsustainable
sources of resources e.g. palm oil

The PPl mis-selling for the banks
in the 2010s

The closure of bank branches in
more remote areas

Pay day loans companies’
perceived impact on the poorer
members of society

On the positive side, LBG’s social
housing £500m fund and Barclays Life
Skills initiative are examples of attempts
at positive social impact

Outside FS

— Big tech companies use of consumer
data to sell advertising

— Soft drink companies and high sugar
content

— Fines forbanks such as HSBC
on lack of controls on money
laundering

— Eg. Equifax data breach and insider
trading accusations 2017

— Outside FS

— Coca-Cola has a low scoredue to

its high spend on lobbying

— Competition concerns over big tech

companies’ dominance

— Tax avoidance accusations for big
tech companies

— The #MeToo scandals that
have impacted retailers such
as Ted Baker

— Accounting scandals e.g. Tesco



Extracted from
CSR reports,

ESG factor integration (old school) AL

L3

Mattioli Woods PLC 8 s 01/05/2021 N 0.235 0003 TRUE FALSE FALSE
Victoria PLC 3] o] A5 TRUE
TECHNO Coltd » P FALSE TRUE
Hinokiva Groico Lid P I3 01/12/2021 ¥ 6 O 0 fa CtO rs FALSE FALSE FALSE
Aptiv PLC IE IE 01/12/2021 N
Empresas CofSA ) J L 01/12/2021 N
Oricon Enterpilles Ltd]) N IN 01/03/2021 ¥ FALSE FALSE FALSE
Huvis Corp " E KR KR 01/12/2021 Y
Askari Bank L @ PK Pk 01/12/2021 N
Leeds Group o 3] o] 01/05/2021 N FALSE FALSE FALSE
NorthWesteri@orp E us us 01/12/2021 N
Luceco PLC o ] 8 01/12/2021 N
Biffa PLC 5} ] 8 01/03/2021 N 533.187 TRUE FALSE TRUE
Kuraudia Hol flles Crisg I P 01/08/2021 ¥ FALSE FALSE FALSE
Pl Industries o N IN 01/03/2021 ¥ 143008 TRUE FALSE TRUE
Oblong Inc us Us 01/12/2021 N
Toukei Comp(§lir Co [1d ™ P P 01/12{2021 Y
Ellington Fingilial l% us Uz 01/12/2021 N
a2 Milk Co Liglhe NZ NZ 01/08/2021 N 197 TRUE FALSE TRUE
Yotai Refracigles Co Lid I P 01/03/2021 ¥ FALSE FALSE FALSE
Palomar H nc us us 01/12/2021 N
Teikoku EI anufact I P 01/03/2021 ¥ TRUE FALSE TRUE
Young & Co's Brewery PLC B 8 01/03/2021 N 843 TRUE FALSE FALSE
Spirit Airlines Inc us us 01/12/2021 N
BW (PG Ltd M 56 01/12/2021 N 1335.44 TRUE FALSE TRUE
Altech Corp I P 01/12/2021 ¥ FALSE FALSE TRUE
Pennar Industries Ltd N IN 01/03/2021 ¥ TRUE FALSE TRUE
Grammer AG DE DE 01/12/2021 N TRUE FALSE FALSE

Utilise traditional portfolio
construction & optimisation
strategies

Use MSCI or Sustainalytics or
another or a combination of other
ESG rating agencies

Exposed to investor protection
issues or mis-selling thus
regulatory risk

Often lose RfPs due to lack of
customisation

- Equity long only

Market funds as
Green/Responsible

Create ‘personalised’ weightings
on the scores — often difficult to
explain investors and regulators
alike

- Equity Long/ Short
- Global macro strategy
- Event driven Trying to define internal

. weightings and materiality,
- Relative value > Often scores are aggregated to > marrying ‘new standards’ to ESG

Fund Construction
External ESG Ratings

- CTA/Systemic/Quant create composite scores strategy




Methodology — Data & Outcomes

CXO

= Outcomes

[

Sub Pillar
Scoring

Y.
Weighting '.L'

Structured Data

Unstructured Data

Pre-process O\ Insights @
s

Standardizati on/
Normalization/
Percentile rank

Anomaly Detection

(Detect the organization
performing extremely
well or badly)

(Derive the weights from
ESG scores provided by
third parties)

Composite weights for 1
other features

GHG Emissions

Hazardous Waste

Renewable Energy Target

ESG Bespoke Score

Alignment to EU

Taxonomy
) : Configurable weights for Employee Rights & |
Clustering Analysis . Trainin
Structured reference important features =nng
data (External) Convert missing data L (Identify the organizations L (End user can configure Health & Safety | Dynamic Portfolio
into disclosure score performing similarly for the weights for important Management Analytics

(Usually updated
periodically)

Structured reference
data (Internal)

recommendation purpose)

Enrich data by other
company profile
database(s), e.g.,

Capital 1Q

Feature Importance

(Find the features with
the most variances)

features to adapt to
specific requirements)

Product Safety & Quality
Control

Shareholder Rights &
Signatory Data

Company Board Profile &
Skills

CEO Information Data &
Other Financials

A

Scenario Analysis &
Stress Testing

ESG Risk & Climate
Exposure

Articles

Social media

Prospectus, IMAs, DAs

e
I
e

Loan Contracts

Trade Confirms

Entity extraction

Topic Classification

(Which org$ization is
it talking abqut?)

(Which ESG aspectis it
talking about?)

(Realtime score
adjustment)

Event Clustering and
Importance

(Which eventis it
talking about and how
important is the event?)

Sentiment Analysis

(What is media
opinion on this ev ent?)

Unstructured Insights

Topic trending

Organization/Sector tracking

Evidence for drilling down




Methodology — Bonds

Sovereign ESG performance has been dominantly evaluated using various structured data indicators, e.g. hitps://datatopics.w orldbank.org/esg/. How ever, the
current approach faces the follow ing challenges:

. There are many more other ESG aspects w hich have not been incorporated in the collated datasets or difficult to be quantified

. The data points are usually updated monthly or yearly

. Lack of a gauge to really measure w hatthey are doing rather than saying

Category & 100110

ongiar Insights

Aggregate Scoring 1(19
Portfolio strategies Thanks to the latest

Data Normalization
innovation of bigdata and
Entity sentiment Complement  with Credit risk analysi Al technologies.
analysis structured indicators reait risk analysis

News Data cleansing
Journals/Publications Entity extraction

We are nowin a position to

Topic classification Topic trending Customized Weighting e?ﬂ"g%‘#g“ﬁ;;; 'b””_OVatSIE?G '"Vles_:ltf;f] by
eing able 10 explol e

) ) invaluablesignals
Social medium : freshi ; i
Momentum analysis Score refreshing Regulatory compliance embedded innumerous

unstructured data sources,
which can provide:

NGO reports

+ Leverage big data + Leverage the state-of - +  Proprietary Al solution . Normali_ze d'clataforfalir . _Co_mprehensive
technology to ingest the-art Natural to cluster the comparison irrespective insights to support + A limitlessscope covering
global information in a Language Process information into ev ents of country size and decision making variousESG aspects in
nearly real-time (NLP) technology to and ev aluate the exposure . Serveas a variousunstructured data
manner extract the relev ant mate:iality of each «  Combine unstructured cornerstone fora EOLIEEE such as news,
« Multiple language information f.(.)r even sentiment score with variety of downstream Journals, re.ports, and
support :argemd entities and - Identify the polarity of structured indicators for tasks social media posts
opics i ini holistic view
public opinion toward a hol o T
* Limitless expansion of « Topic categories are the considered entities . JImEL refresh basgd on
data sources - + Customizable category the latestinformation
based on popular using NLP weighting
framework such as UN T ) * Public consensusto
SDGs and Time series trend * Automated and dy namic

gauge the sovereign ESG
performance

tracking

customizable

score refreshing

Partnership with third-party

Enabler: data vendors

Partnership with Google
c Cloud Platform

i



https://datatopics.worldbank.org/esg/
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