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ESG INVESTING AND THE GREEN TRANSITION
Main Message: good to have a healthy dose of skepticism!

el ESG 1.0: Beware of “greenwashing”!

G 2.0

B £SG v
B ol
ESG 3.0: Some evidence of “green transition” but is it fast enough?
DISCLAIMERS:
- a biosed focus on my own journey in \§ Alex Edmans

this topic (with special thanks to my co-
authors!) but there’s a lot more
academic work than what I'll be able to
cite = again, see the latest NBS-ECGI-PRI
webinar by Laura Starks!

- beware of ESG “competency
greenwashing” !

3 May
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https://www.ecgi.global/publications/videos/esg-investing-and-the-green-transition

FINDING TRUTH




ESG INVESTING

ESG Investing: from boom ... to backlash / greenlash?

ESG AND RESPONSIBLE

INSTITUTIONAL INVESTING ) .
AROUND THE WORLD End Apartheid qu Who killed the ESG party? | FT Film
A CRITICAL REVIEW % "& m
peosomaros > = B&h "é‘% ﬂq 2019 = YouTube - Financial Times. §
v
- Formation of the Jul 17, 2024
gty | Ucomms How 2021 became the year of ESG
. = p¢ a eb The question is who killed the ESG party does a number of suspects
19! o ‘ L2wne! L . .
propossisecingto ] 19808 o0 48 Cores o 5, 015 investing
stop Dow Chemical | YWidespriead | investors and e el e Lo https://www.youtube.com/watch?v=hMW pT7w-Y8
comp’an:: from kst publish the Sustainability istainabl R B December 23, 2021
marufucturing Africa in protest | CERES Principles | Indices Qeveiopment for Impact report
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ion 100+
197 PAX . 1990 2008 2017 2020 - - H ™
Launch of Pax Launch of the World Bank Launch of The CEO of Rio
World Fund, P Wik Ml o Domini 400 Social issues first Climate Acti Tinto resigns amid
the first socially Index, one of labelled green 100+, the largest-  pressure from
responsible mutual the first socially bond ever collaborative  stakeholders, The o
fund in the US responsible indices corporate including Economist Economist
2006 engagement by investors, F T d nl h
Launch of the investors following the Year i]'l aword: Gree as
Principles for destruction of i
Responsible 2017 Tcm sacred Indigenous
Investment (PRI) 2 sites .
_Tplc Task Forcs (portmanteau noun) the backlash against
2005 iy al Disclosures r o e "
ki s e e environmental policies. Not to be confused with
::dﬁf“';’u':‘:]“:"-;:&" '(f;lc!:'“ ‘:"'S:":;::::n . greenwashing, green hushing or green wishing
published . o
Hol\[w ESG became part of America’s
culture wars
- . . B cramsitute
https://www.unpri.org/responsible-investment/intro-guides/what-is-responsible-investment FT  ESGputtothe testinahigh- T
inflation world ESG INVESTING On 8 April 2025, the CFA Institute Certificate in ESG Investing will be

renamed the Sustainable Investing Certificate.

Prices bave poved oltie s rgultes rabe clamsofgraenasing

WS J Step Aside, ESG. BlackRock Is Doing
“Transition Investing’ Now.

The world's biggest asset andoned the acronym while
pumping billions into clean energy

@ Blosmzergzom
BlackRock's Trans-Atlantic ESG Dilemma

BlackRock Inc., the world's largest money manager, is facing very different ESG

https://www.ropesgray.com/en/sites/ proioures: o cpyicattnt it of the Al
navigating-state-regulation-of-esg TR
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Reasons to be a pessimist...

FT Three-year temperature average set
to exceed 1.5C for first time

Data shows 2025 is on track to be the third-warmest on record after
November temperature rise of 154C

DEC 82025

Annual global surlace air temperature compared with pra-industrial
average, degrees Celsius
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COP30 ends with a whimper
The climate conference acknowledged that more climate action is needed, then failed to
provide It | international

ONIA

BELEM 2025

1 month ago

Trump orders mass US pullout
from international

organisations JAN 82026

Baodies fargeted include key UN climate freaty and those promoting
development, democracy and human rights
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https://www.unep.org/resources/emissions-gap-report-2025

... Or an optimist?

The

Economist

Nov 14th 2024

The energy transition will be much cheaper than you
think

Most analysts overestimate energy demand and underestimate
technological advances

Unshakable pessimism [2]
Global renewable energy®,
capacity added each year, GW

700
2024 forecast

600

500

Predictions’

Actual 400

300

200

T T
2000 10 20 30 40

*Includes solar, wind, hydropower, bioenergy, geothermal
and marine  TExisting-policies scenario, lower-end estimates
Source: IEA

B e e Sweat doumal

Why Solar and Wind Power Can Thrive Without Subsidies R
o mand, n art ¢ 1o A1 oeds,along Wi tne ncreasing cost of

afiermatives should cushion Ihe mpact for green energy.

025

NOV 8TH 2025

Atime that has come

© Bioomserg com
Watch BYD Beats Tesla with Five-Minute EV Battery

BYD unvelled a new battery and charging system that can charge almost as fast as it
takes to refuel a regular car

Mar 17, 2025

BYD Tops the Race for Speed Charging

ol 1 The world’s renewable-
A energy superpower

China’s moment for climate leadership has arrived

Automaker Kilometer per minute charging Claim

BYD I o 400 km in 5 mins
Li Auto _42 500 kmin 12 mins
Mercedes-Benz | =3 325kmin 10 mins
Tesla . 275 km in 15 mins.

‘Source: Bloomberg reporting
Note: Selected carmakers

@ Bicomberg.com

The Green Revolution Is Alive and Well — Just Not in the US

Global investment in renewable energy sources hit $386.5 billion in the first half of 2025

despite the pullback in the US

Aug 28, 2025

@ Bicomberg com
The US Keeps Breaking Renewable Energy Records

The US Keeps Breaking Renewable Energy Records - Power Source. More than one
quarter of US electricity this year has come from renewable sources.

Sep9,2025

@ Bioomberg com
Clean Energy Stocks Extend Rally on Al Demand as Oil
Falters

Clean-energy stocks are extending their rally into 2026 on oplimism over artificial
intelligence demand, while oil companies are under.

2 davs aao
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ESG 0.0: Defining ESG & How big is ESG investing?
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Matos (CFA Institute, 2020) ESG and Responsible Institutional Investing Around the World: A Critical Review

DEFINING ESG INVESTING HOW BIG IS ESG INVESTING?

« Investors
ENWRONMENTAL §OCIAL gOVERNANCE

SIFMA:

Total Global Capital Markets = $ 231 Trillion
[Equity Market Cap + Fixed Income Outstanding in 2023]

» Corporations:

) CEG of Amerkca's lgest companiees

Statement on the Purpose of a Corporation

... depends
where you
look!!!

PRI

Principles for
Responsible
Investment

PRI

Sustainability
outcomes

Policy and
regulation

Fiduciary
duties

50

.. (no ESG) ...

https://www.unpri.org/investment-tools/introductory-guides-to-responsible-investment

https://rpc.cfainstitute.org/en/research/foundation/2020/esg-and-responsible-institutional-investing




Matos (CFA Institute, 2020) ESG and Responsible Institutional Investing Around the World: A Critical Review

. Launched in 2006, the Principles for Responsible Investing (PRI) is widely recognized as
PRI RESPUNSIBLE . . . . . .
3 - m the most influential organization devoted to the advancement of ESG investing globally

https://www.unpri.org/about-PRI

Figure 5. Statistics on PRI Signatories Reporting in 2019:
AUM and Number of Signatories

THE SIX PRINCIPLES AND

SIGNATORIES' COMMITMENT PRI Signatories - Breakdown by Region PRI Signatories - Breakdown by Size
100% (Total AUM in USS billions)
o

We will incorporate ESG issues into investment analysis e T —— 100% 1000 (USO8l 157)
and decision-making processes. [USS11trln; 333) $0%

60% = 10-100bn [USSOtrhn; 392]

= North America 60%
We will be active owners and incorporate ESG issues 0% [USS46trin, 378) ) -
into our ownership policies and practices. 40% = 1-10bn [USSOtrin; 522)
33 2trin;
20% ® Europe [US! 883] 20% T
ropri clasu 0% 0% z

#‘h':l::m“m wmm?mm T B0 s % of AUM % of Signatories % of AUM % of Signatories

We will promote acceptance and implementation of the
Principles within the investment industry. PRI Signatories - Breakdown by Type PRI Signatories' Portfolio -

100% Percent AUM by Asset Class

80% Cash = Other,
We will work together to enhance our effectiveness 2 ¥ Asset Owner [US$1Strin; Infrastructure, 14%
in implementing the Principles. o 359] 1% \

° Property, 4% AN

40% Pri\'lt;;quily, _/’\
We will each report on our activities and progress » Investment Manager
towards implementing the Principles. 20% [USS71tln; 12351

0%

% of AUM % of Signatories

O Ul B WWNN

https://rpc.cfainstitute.org/en/research/foundation/2020/esg-and-responsible-institutional-investing




Matos (CFA Institute, 2020) ESG and Responsible Institutional Investing Around the World: A Critical Review

Launched in 2006, the Principles for Responsible Investing (PRI) is widely recognized as

°° PR i
&L INVESTMENT the most influential organization devoted to the advancement of ESG investing globally
https://www.unpri.org/about-PRI Buy? Sell?

* | —
THE SIX PRINCIPLES AND

SIGNATORIES' COMMITMENT

Screening / Thematic Integration Engagement
] We will incorporate ESG issues into investment analysis - Neg.a.tlve screet.nng - Individual
and decision-making processes. - Positive screening - (Collaborative GLOBAL SUSTAINABLE
- Norms_based B Intel‘nal VOting INVESTMENT ALLIANCE

‘We will be active owners and incorporate ESG issues
2 into our ownership policies and practices.
Percentage of PRI Signatories Using a Given
We will seek appropriate disclosure on ESG issues Approach in Listed Equities - Breakdown /\\“:5 c FA I n St Itute
3 by the entities in which we invest. 100% 87% 86% — \
80% 3% 64% ’
60%
We will promote acceptance and implementation of the R
4 Principles within the investment industry. 40%
20%
0%
We will work together to enhance our effectiveness 20 2 3B o 2 2 %" gb °
5 in implementing the Principles. E 2 £.8 E b= 2 = ._;_
= 2 28 = B = = =
w w E&8 & = =
e 2 2 o)
We will each report on our activities and progress = = - A
6 towards implementing the Principles. ;J é =

Figure 6. ESG Incorporation—Extensive Margin: Percentage of PRI Signatories
Using a Given Approach

https://rpc.cfainstitute.org/en/research/foundation/2020/esg-and-responsible-institutional-investing




Do Responiie investors
Inwest Responsibly?

(S

Gibson, Glossner, Krueger, Matos & Steffen (Review of Finance, 2022) Do Responsible Investors Invest Responsibly?

Do Responsible Investors Invest Responsibly? @
Rajna Gibson Brandon, Simon Glossner &, Philipp Krueger, Pedro Matos, Tom Steffen

Review of Finance, Volume 26, Issue 6, November 2022, Pages 1389-1432,
https://doi.org/10.1093/rof/rfac064
Published: 22 September 2022

PDF

Article history v

B SplitView €€ Cite  # Permissions &g Share v

Abstract

We study whether institutional investors that sign the Principles for
Responsible Investment (PRI), a commitment to responsible investing, exhibit
better portfolio-level environmental, social, and governance (ESG) scores.
Signatories outside of the USA have superior ESG scores than nonsignatories,
but US signatories have at best similar ESG ratings, and worse scores if they
have underperformed recently, are retail-client facing, and joined the PRI late.
US signatories do not improve the ESG scores of portfolio companies after
investing in them. Commercial motives, uncertainty about fiduciary duties, and
lower ESG market maturity explain why US-domiciled PRI signatories do not
follow through on their responsible investment commitments.

https://academic.oup.com/rof/article/26/6/1389/6711405

Dubious green funds are
rampant in America

New research suggests Wall Street is banking on bogus claims

W Saved

Dec 15t 2022 < Share & Give
https://www.economist.com/finance-and-

economics/2022/12/01/dubious-green-funds-are-rampant-in-america

->Growthin
number of PRI
signatories

-> .5 PRI

signatories: late,

~55% of AUM

Shamises of PR s PR siosiones over b

&S v AUM coverage over e

-
I
vy

» AU coverage oier e

Mor US invastors: AL caverage o

. e

of PRI signatories :
~60% by 2017 !

T}

->Non-U.S. PRI
signatories: early,

yo 75%of AUMI

‘ Data 3: Stock-level ‘

Data 1: PRI survey
data

ESG data
MSCI / ASSETA / SUST | FACTSET PRI
ISIN | s Names Names
DE1001: Volkswagen ’::'S DE1001 /’—.ﬁﬁ?nce Bernstein
CH1002: .Néwams :/_‘\ CH1002 | Alliance Korean N:SI
US1003: Exxon N Us1003 | Bernstein Norges Ban‘T M
2001 _J
Score = Stock-level 2002 NBIM
average ESG score 2003

N
Portfolia Scorejs = }l‘m;. x Seoreg,
=

A Total ESG score

->Growthin $ AUM

-» PRI signgteries underweight
"bad* ES6 Firms =

Partfaliodevel tolal ESG score

PRI signatories “walk the ESG talk” in their portfolio
holdings, but US-domiciled PRI signatories do not: is it
“GREENWASHING"?

Difference in Portfolio ESG scores
between PRI and non-PRI signatories
(Multivariate regressions)

PRI better than
Non-PRI

PRI worse than
Non-PRI

mls aNeo-US

%ﬂ ESG's Failed US. Invasion There Are 2,698 Signatories to
[ i o it the United Nations” ESG Code. Has
. It Changed Anyone’s Behavior?

10



VERY ACTIVE ACADEMIC LITERATURE:

- Further evidence on PRI signatories:

Humphrey & Li (JBF 2021, lower carbon footprint), Liang, Sun & Theo (RF 2022, hedge funds), Kim & Yoon (MSc
2023, US mutual funds), Dimson, Karakas & Li (2023, coordinated engagements), Dikolli, Frank, Guo & Lynch (RAS
2022, US mutual funds voting on shareholder proposals), Ceccarelli, Glossner & Homanen (2023), Zou (2024)

- Potential greenwashing / impact washing by US mutual funds:

Dumitrescu, Gil-Bazo & Zhou (2022), Parise & Rubin (2023), Heath, Macciocchi, Michaely & Ringgenberg (RF
2022), Michaely, Ordonez-Calafi & Rubio (RF 2024), Sachdeva, Li & Naaraayanan (2023), Andrikogiannopoulou,
Krueger, Mitali & Papakonstantinou (2022)

- Potential greenwashing by banks:
Kacperczyk & Peydré (2022), Kim, Kumar, Lee & Oh (2023), Giannetti, Jasova, Loumioti & Mendicino (2023)

- Potential greenwashing by corporations:

Yang (2018), Raghunandan & Rajgopal (2020), Duchin, Gao & Xu (2022), Bingler, Kraus, Leippold & Webersinke
(2022), Dzielinski, Eugster, Sjostrom & Wagner (2023), Cornaggia & Cornaggia (2023), Baker, Larcker, McClure,
Saraph & Watts (JAR 2024)

- Potential issues with ESG rating agencies:
Berg, Kolbel & Rigobon (RF 2022), Berg, Fabisik & Sautner (2020)

11



GREENWASHING SCANDALS?

FI' Financial Times
SEC fines BNY Mellon over ESG in first case of its kind

The US Securities and Exchange Commission has fined BNY Meiion's investment
anviser dvision $1.5mn for allegedty misstating and amitting information

May 23, 2022

FT Financial Times
Goldman Sachs to pay $4mn penalty over ESG fund claims

Goldman Sachs has agreed 1o pay 3 S4mn penatly over US requiatory charges that the
banks asset management division misied cust pou

Nov 22, 2022

M sarors
Invesco to Pay $17.5 Million to Resolve ‘Greenwashing’
Allegations

The Altanta-based advisor is the lalest to get penalized for its ciaims about investing in
environmental, secial, and corporate govemance:

Nov 11, 2024

Voluntary
Standards:

FT Financial Times
German police raid DWS and Deutsche Bank over
greenwashing allegations

Asset manager accused of misieading investors about ESG factors in its financial

products
May 31, 2022

@ Biosmbery

Vanguard Fined for Greenwashing as Australia Targets ESG
Claims

Australia's federal court has fined Vanguard Investments Australia L1d. A$12.9 million
($8.8 million) for making misieading claims about a

Sep 24,2024

COMBATING GREENWASHING?

,,\;\]</ CFA Institute

GLOBAL ESG DISCLOSURE STANDARDS
FOR INVESTMENT PRODUCTS

2021

https://rpc.cfainstitute.org/en/esg-standards

Regulation:  monom

CSRD

SFDR TCFD MiIFID and IDD

Dark Green Products

Article§ Article
duct Productsthatave:
sustainable
vestment as their
objecthe

Sustalnable Finance Disclosure Regulatlon (SFDR)

Lambillon & Chesney (2023) Scheitza & Busch (2023)
Bassen, Kordsachia, Lopatta & Tan (JBF 2025)

... GREENHUSHING?

FT Financial Times

Have CEOs really gone quiet on climate change?

New data puts 'greenhushing' concems in perspective.

Sep 30, 2024

US CEOs have got quieter on climate — up to a point
Earnings calls a1 US-listed companizs an which specified words were mentioned ()

= Sustunabiity = Emissiaes.

s

Sotce: T AnalyTics

FT Financial Times

US multinationals purge website references to climate

change

FT Year in a word: Greenlash

(portmanteau noun) the baeklash against
environmental policies. Not to be confused with
greenwashing, green hushing or green wishing

Walmart and Kraft Heinz among big corporations deleting or rewriting statements as

Trump climate attacks intensify.
Mar 14, 2025

Wl The Wall Street Journal

Temperatures Are Higher Than Ever, but Companies Don't

Want to Talk About It

Businesses are divulging fewer details about the hazards of extreme weather, from

droughts to flooding.
Jun 30, 2025

@ The Economist

The remarkable rise of “greenhushing”

Once companies were accused of “greenwashing”: making nonsense promises, and

doing nothing to achieve them. Now they seem to be "greenhushing”—...

Jul 29,2025

12
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https://www.ecgi.global/publications/videos
/esg-investing-and-the-green-transition

ESG 2.0: Even if ESG Investors
“Walk The Talk”, Do They Actually
Help Achieve ESG Goals?

Decarbonizing Institutional Investor Portfolios:




Decarbonizing Institutional Investor Portfolios:

Atta-Darkua, Glossner, Krueger & Matos (working paper) Decarbonizing Institutional Investor Portfolios: Help/nq to

Green the Planet or Just Greening Your Portfolio?

v/

Need to reduce Greenhouse Gas Coordination to achieve
(GHG)/carbon emissions to keep global the necessary actions is
temperature increase below 1.5C hard

[Paris Agreement (2015), IPCC(2018)]

SNCDP

GhnateeS
> @

If so, how are they achieving
decarbonization?

Are climate conscious
institutional investors
decarbonizing their portfolios?

powe
[epp ¥ L)

Can investor coalitions contribute
to solving the climate crisis?

Going beyond emissions, are ? *

investors helping with green
transition?

2100 WARMING PROJECTIONS @ [ Nov2z2

i Emissions and expected warming based on pledges and current policies acker Update

Warming projected
60 by 2100

A Historical

= +2.9"CHigh
Policies & action

=1+2.6Clow

——2030 targets only
+2 4C

taraate
s & targe

+20C

® 19-22 GtCOze

Global GHG emissions GtCO:ze /year

Optimistic scenario
+1.8°C

-10 I \mplementatron gap 1.5°C compatible
L

23-27 GtCOze

-20
1990 2000 2010 2020 2030 2040 2050 2060 2070 2080 2090 2100

Hotting up
The | .

e How much can financiers do about
junzothz020 climate change?

E—
Where the carbon comes from
Direct emissions, 2018 or latest, gigatonnes of CO, equivalent

Carbon intensity*
100 200 400 800 1,600t
P e——

Al Publicly listed firms

Publiclylisted [T 50
firms
aneuset "
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Decarbonizing Institutional Investor Portfolis:

Atta-Darkua, Glossner, Krueger & Matos (working paper) Decarbonizing Institutional Investor Portfolios: Helping to
Green the Planet or Just Greening Your Portfolio?

ns ii iional Panel A: Total Carbon (GHG) Emissions PorthhO Decarbenlzatlon Strategles:
nv'ES1t01. scope 1 INSTITUTIONAL INVESTOR TOTAL SCOPE 1 FOOTPRINT

Total Carbon Emissions

PORTFOLIO ONon-Public Firms N (TOP 100 EMITTING FIRMS)
s A ) 0
Divesting Is ‘Counterproductive, .
New Research Says * — DPublic Firms, Closely 5 it .
- 7 ‘. §
Tilting a portfolio away from carbon emitters just continues the 2 Held EH e 4
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k] ‘ =N <
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- Pedersen (2023)
- Cohen, Kadach & Ormazabal (2023)

- Heinkel, Krauss & Zechner (2001) , Hong & Kacpercyck (2009),
Bessembinder, (2016), Davies & Van Wesep (2018), Berk & Van Binsbergen (2021), Choi, Gao, Jiang & Zhang (2023), Pedersen,
Fitzgibbons & Pomorski (2021), Giglio, Maggiori, Rao, Stroebel & Weber (2021), Ardia, Bluteau, Boudt & Ingelbrecht (2022),
Edmans, Levit & Schneemeier (2022), Pastor, Stambaugh & Taylor (2023), Hartzmark & Shue (2023), Becht, Pajuste & Toniolo
(2023)

- Bolton & Kacperczyk (several papers), Pastor, Stambaugh & Taylor (2021, 2022),
Aswani, Raghunandan & Rajgopal (2022), Karaolyi, Wu & Xiong (2023), Zerbib (2022), Sautner, Van Lent, Vilkov & Zhang (2023)

- Duchin Gao, Xu (2022), Dai, Duan, Liang & Ng (2021), Bisetti, She & Zaldokas
(2023)

- Zerbib (2019), Baker, Bergstresser, Serafeim & Wurgler (2018), Painter (2020), Flammer (2021), Bauer &
Rudebusch (2021), Berrada, Engelhardt, Gibson & Krueger (2022), Caramichael & Rapp (2022), D’Amico, Klausmann & Pancost
(2023)

- Papoutsi, Piazessi & Schneider (2021), Hansen (2022)
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Klausmann, Krueger & Matos (working paper) The Green Transition: Evidence from Corporate Green Revenues

Transition has been slow to a “green” low-carbon, resource-efficient and more environmentally sustainable economy

How to speed up the “greening” of the economy? __mu* St

Some jurisdictions have introduced green classification systems [ex: the EU Taxonomy S TRXONOMY: k' -
on Sustainable Finance (Regulation EU 2020/852) - Inderst and Opp (2025)] T,
P Do firms have the technological solutions? proxy: green patents [Acemoglu et al. (2016)]

P Are investors willing to finance the transition? proxy: green-aligned institutional investors [Oehmke and Opp (2024)]

% Green Revenues = revenues a firm derives from “green” products/services that contribute positively to the environment
P FTSE Russell: Green Revenues Classification System (GRCS) 2.0 data model [disclosed + company-specific estimates +
sector estimates]; backfill point estimates from 2016 going back to 2008

P RUSSELL -> new measure of transition to green has low correlation with
measures used in prior literature:

(1) S&P Trucost: greenhouse gas emissions [ex: Bolton & Kacperczyk
(2021, 2023)]

(2) MSCI: industry-adjusted ESG scores or Pastor, Stambaugh & Taylor
(2022) modified E-score

Green
Revenues

https://papers.ssrn.com/sol3/papers.cfm?abstract id=4850449 18
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e | Kl@USManNn, Krueger & Matos (working paper) The Green Transition: Evidence from Corporate Green Revenues '

THE GREEN TRANSITION ... “Taxomania” (or not ?)

B UNEP Finance Initiative
Principles for Taxonomy Interoperability

v Imeroperabliity, dev n the Taxonomy

£6 Todsy

Canada to Launch Sustainable Investment Taxonomy

The

@ Bloomoergcom
UK Abandons Green Taxonomy Plan to Focus on Other
Policies

work fo

_mf‘iuum +*
B

V' Valor international
Brazil pushes “supertaxonomy” at COP30 to align global
standards ¥

[ €56 Tosay
Australia Launches Sustainable Finance Taxonomy "
v y ncation system fo 3 green and transition-focused .

STATUS:
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Q1.: Sizing the green economy?
Green Revenues accelerate post Dec 2015 Paris Agreement
[data: FTSE Russell’s 10 GRCS green sectors]

Green Revenues %

PARIS2015
COP21-CMP11

I
2012

1
2016
Year

|
2020

2022: 6.5 % revenues
(aggregate USD 54 trillion = Oil & Gas sector)!

B Water Infrastructure @ Yeoua
I Poliution Control @

B Transportation Solutions &
; : @ TOYOTA P—
B Transportation Equipment --er e BwD) menceoes<o

Food/Agriculture @ [ T -

B Environmental Support
B Environmental Resources BASF M ceronu @ (B) Angionmerican

cccccc

BN Energy Generation €9 Jseor 2 e AN

oEeE Eletrobras CNGIC
B Energy Equipment  Vestas @) s canadiansolar ()
Hanwha
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e Klausmann, Krueger & Matos (working paper) The Green Transition: Evidence from Corporate Green Revenues !

Q1.: Sizing the green economy?
Green Revenues in 2022: USD $4 trillion

TE - TRANSPORTATION
EQUIPMENT [$ 0.8 trin]

TESLA

$81bln
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Electrified Road
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Devices)
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Green Revenves

e | KlAUSMaANN, Krueger & Matos (working paper) The Green Transition: Evidence from Corporate Green Revenues '
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Q1.: Sizing the green economy?
Green Revenues in 2022: USD $4 trillion

EM - ENERGY MANAGEMENT [$ 1 trin] TE - TRANSPORTATION

EQUIPMENT [$ 0.8 trin)
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S 104 bin $57bin TESLA
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Green Revenves
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Q1.: Sizing the green economy?
Green Revenues in 2022: USD $4 trillion

EM - ENERGY MANAGEMENT [$ 1 trin| TE - TRANSPORTATION .G - ENERGY GENERATION [S 05 trin] |ER - ENVIRONMENTAL
EQUIPMENT [S$ 0.8 trin] RESOURCES [$ 0.3 trin]
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Klausmann, Krueger & Matos (working paper) The Green Transition: Evidence from Corporate Green Revenues '

e S o e L s

Q1.: Sizing the green economy?
Green Revenues in 2022: FTSE Russell GRCS by Tier 1/2/3 of greenness
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Klausmann, Krueger & Matos (working paper) The Green Transition: Evidence from Corporate Green Revenues

Q1.: Sizing the green economy?
Green Revenues accelerate post Dec 2015 Paris Agreement
[data: FTSE Russell’s 10 GRCS green sectors]

Concentrated in Europe! (=]
[ Paris Shock and EU lead: 2018 - Technical Expert Group;
2020 - roll out of EU Taxonomy for Sustainable Finance |

Green Revenues by Country
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e S o e L s

Q1.: Sizing the green economy?
Green Revenues accelerate post Dec 2015 Paris Agreement
[data: FTSE Russell’s 10 GRCS green sectors]
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Klausmann, Krueger & Matos (working paper) The Green Transition: Evidence from Corporate Green Revenues

Q2: Identify the drivers of the green economy?

P #1 — Internal capabilities (green patents):
US firms with green patents better able to take
innovations to market

Result: firms with green patents pre Paris experienced an

increase of 2.3% in green revenues post Paris

UVA DARDEN
GLOBAL CORPORATE
PATENT DATASET

Bena, Ferreira, Matos & Pires (2017)
https://patents.darden.virginia.edu/
green patents based on Hascic &
Migotto - OECD, 2015 [used by
Cohen et al. (2023), Hegeet al.
(2022), Atta-Darkua et al. (2022)]

&) OECD

: 0

PARIS2015

Lo fpfip L

Additional results:

Similar magnitudes for alternative green revenue definitions
(Tier 1 or EU Taxonomy-eligible green revenues)

Firm FEs, Intensive margin, Process vs. product patents

No “substitution” of brown by green revenues

Placebo test: green (not any type of) patents

Driven primarily by firms outside of Europe

Energy hold green patents but do not seem take them to market

ion?
(preemption?) 57



Klausmann, Krueger & Matos (working paper) The Green Transition: Evidence from Corporate Green Revenues

Q2: Identify the drivers of the green economy? (Cont.)

P #2 — External financing (green-aligned institutional
investors):

Responsible (10 PRI), Climate-aware (IO CDP) and
Longer-term (low Turnover) institutional ownership
associated with higher green revenues

FactSet:
institutional ownership data

CTSET

FA
OWNERSHIP

@
3

) 6 PRINCIPLES FOR ‘:
- P RESPONSIBLE A
J RI INVESTMENT N CDP

2_

1.5
¢ L
i 0 x

oA PARIS2015 ;‘.
COPZI-CliP1

j_ SEEES

Additional regression test results:

* Similar magnitudes for alternative green revenue definitions
(Tier 1 or EU Taxonomy-eligible green revenues)

* Dollar green (vs. brown) revenues, time-varying 10
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Klausmann, Krueger & Matos (working paper) The Green Transition: Evidence from Corporate Green Revenues

Q3: Do Investors Value Green Revenues?

Plot cumulative return of value-weighted green portfolios (stocks with green revenues > 0% , > 20% , > 50% )

P Question: Is there a “green alpha” if we control for asset pricing factors?

Cumulative USD Return per 1 Dollar Invested

All Green Revenues r’\l /\ (
871 — —— Green Revenues > 20% y) p | \I
— — Green Revenues > 50% /" \\"\ | v
—— All Stocks T, i
1 [
6 ', A " 7
N \ I
N 0)

PARIS2015
COP21-CMP11

* Xk
s mERy o *
TAXONOMY. ok’

5% ,.,}4—**

04

T T T T T T T T
2008m1 2010m1  2012m1  2014m1 2016m1  2018m1 2020m1 2022m1  2024m1

Year

Im

29



Klausmann, Krueger & Matos (working paper) The Green Transition: Evidence from Corporate Green Revenues

Q3: Do Investors Value Green Revenues?
Value-weighted portfolios: “green stocks” (green revenues > 0%, > 20% , > 50%, >80% ) — “legacy” (no green revenue)

P Evidence of “green alpha” limited to US firms with high green revenues, post Paris "
[ Roy (1951) “sorting” effect? ] il

Green Minus Legacy (GML)
Five-Factor Alphas - Pre- and Post Paris

[average (in % per month)]
Stronger post Paris for:

1.40% - US stocks

oo - with high green patents

0.80% - with hlgh 10

0.60%

0.40%

0.20% -

0.00% — . .
020% .>0% o [ . ey [US value-weighted results hold even if
0.40% exclude Tesla or do equally-weighted]

-0.60%

M All Pre-Paris  m All Post-Paris
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EMERGING ACADEMIC LITERATURE:

- Green Patents & R&D: Cohen, Gurun & Nguyen (2023), Hege, Pouget & Zhang (2024), Bolton,Kacperczyk &
Wiedemann (2022)

- Greenium: Pastor, Stambaugh, & Taylor (2021, 2022), Zerbib (2022), D’Amico, Klausmann & Pancost (2024
- Green Taxonomies: Bassen et al. (2023, 2024), Lel (2024), Hoepner et al. (2024)

- EU Policy Frameworks: Sautner et al. (2022), Hoepner et al. (2023), Dai et al. (2023), Lambillon & Chesney (2023),
Giglio, Kuchler,Stroebel & Zeng (2023), Scheitza & Busch (2024), Opp & Inderst (2025)

- Paris Agreement shock: Seltzer, Starks & Zhu (2022), Ramadorai & Zeni (2021)
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@ The New York Times
Will A.l. Ruin the Planet or Save the Planet?

It's a notorious energy hog. But artificial intelligence can also foster innovation and
discovery, and it could speed the global transition. ..

Aug 26, 2024

FT MARCH 26 2024 WSJ July 3,2024

ft“ = a'ficeleratu']gdthe "-“;“'Sz Al Threatens Tech Companies’
ransition, say 1 llStly cadcrs . .

Lo Climate Commitments
The technology is fransforming all areas of the sector, with new The numbers are starting to roll in, and tech giants’ energy use
roles generated and more traditional, lower-skilled jobs at possible is way up
risk e

FT Financial Times
How we made it: can energy hungry Al ever be truly green?

Al data centres. This is the second part in a series exploring the race for Al capacity and m

the data centres at the heart of billions of dollars...
Aug 12,2025 Fossil fuels will supply more _.driving up carbon dioxide
than 50% of data centre emissions this decade

power globally until 2030 .
Data centre emissions, mn fonnes CO:

Data centre electricity demand. TWh

@ Bloomberg.com i
Green Stocks Are Big Winners as Tech Boom Drives Energy -
Demand

It was supposed to be a glum year for green stocks as President Donald Trump pushed
his Big Oil agenda. Instead, the sector is booming as

1 month ago
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Academic Network
at PRI in Person

Pedro Matos [ « vou
[ James A. and Stacy Cooper Bicentennial Professor of
1mo - Edited « ®

Just wrapped another great #PRlinPerson in 3o Paulo (“a
cidade que nunca para”)! Obrigado to Ayako Yasuda, Caroline
Flammer, loannis loannou, Peter Tufano, Sehoon Kim and Yrjo
Koskinen for making the trip down herel Glad to have worked
with Laura Starks plus Zoe Hua and the rest of the Principles
for Responsible Investment team to bring more academic
perspectives into the program this

year. #Responsil #S inability
#SustainableFinance #ESG #PRlinPerson
#AcademiaMeetsPractice

ceO 76 2 comments - 3 reposts
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Amsterdam, The Netherlands

113 October 2026 -15 October 2026

NBS-PRI-ECGI
Public Lecture series

https://www.ecgi.global/events/series
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20th February 2025

“ESG Investing and the Green
Transition”

M Delivered by
Pedro Matos
James A. & Stacy Cooper Bicentennial
Professor of Business Administration
University of Virginia and ECGI

Upcoming 2026: NBS-PRI-ECGI Public

Lecture Series

% 13 January | Marcin Kacperczyk
(Imperial College London and ECGI) |
Online

Event page | Register

% 10 February 2026 | Johannes Stroebel
(New York University) | Online

Event page | Register

= 10 March 2026 | Adriana Robertson
(University of Chicago and ECGI) | Hybrid
Event page | Online Registration | In-person

Registration

=% 14 April 2026 | Jeffrey York (University
of Colorado Boulder) | Online

7 11 August 2026 | Shiva Rajgopal
(Columbia University) | Hybrid

7 8 September 2026 | Witold Henisz
(University of Pennsylvania) | Online
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(University of Oxford and ECGI) | Online

** 10 November 2026 | Caroline Flammer
(Columbia University and ECGI) | Hybrid
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