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K1 EEEET —RARITADHRE (RREICEFEZSZAEBONDERKIRTEERBERBYHHEE)

Company (location)

Location of stranded asset

Period when stranding occurred

Asset type

Life-cycle curve stage

Pollution

Ecosystem impacts/
water stress

Regulatory change

Unwillingness to spend/ adapt
compounded by change
€conomics
(Environment vs. Economics)

Community opposition

AR (A—~ATIVEKSk)

Adani
(India)

Doongmabulla Springs Wetlands,
Australia

Currently at risk

Coal Mine and ancillaries

Between the development and new asset stages, with the
first export coal expected before the end of 2021.

Aquifer depletion

Increased difficulty in obtaining operation permits.

Indigenous land rights violations

Water-related litigation
(groundwater resources)

BHEE
(A1 RG— D)=V RFHREFR)

Exelon
(USA)

Barnegat Bay,
USA

2018

Nuclear facility

End of life-asset. Granted 20-year operating license
extension in 2009, although due to changing
environmental standards was decommissioned in 2018.

Water risk driver for

Thermal water pollution
(from cooling water discharge)

Ecological biodiversity impact

nded asset

EE -
(AL ARG — V=V RFHFEFR)

Barrick Gold
(Canada)

Huasco river basin,
Chile/Argentina

2013 production halted; 2020 government orders closure

Gold mine

Late development asset; has not transitioned
to producing asset.

Water pollution incident
(USS$16 million fine)

Glacier degradation

Permanent water-related asset stranding. For long-life assets this potential ‘change’ is important, particularly when there

is high upfront capital development spend, with the economic cash value creation happening later in asset life. Operators

and assets of all sizes are at risk when unexpected regulatory/license change happens.

Tighter regulatory standards/regulation of effluent
discharge quality (temperature)

Increased difficulty in obtaining operation permits

Decision not to amend plans/incur additional capex to tackle environmental concerns/amend licensing requirements
was at least in part, if not significantly, driven by a change in the underlying economics at that particular time.

Worsened power offtake pricing environment as a result
of a drop in the price of gas and ail.

Water quality concerns

Material drop in gold price.

Sustained Indigenous water rights

Water-related litigation
(pollution incident as above)

Bl AR
(F—AR=IXLI1T AV DERTE)

TC Energy
(Canada)

Boreal Forest & Alberta to Nebraska,
Canada

2015 & 2021; US government denied cross-border permit

Expansion of existing Keystone (oil) Pipeline system

Development stage: proposed in 2008, decade-long
project — started and stalled twice.

Potential of high pollution from tar sands oil to freshwater

Aquifer freshwater pollution

Increased difficulty in obtaining operation permits -
In April 2020, water permit withdrawn and in June 2021,
denied key cross-border permit by US administration.

Economics and energy security behind President Trump's
issuance of a cross-border permit vs President Obama

and President Biden's withdrawal of permit based on
environmental considerations.

Environmental protests and legal battles
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Summary — wider group

Context asset at risk/stranded

Value, assets at risk/stranded

Impacts on financial statement of stranding asset

Overall impact

Balance sheet

Proforma Profit & Loss (P&L)

Debt, funding, and insurance

Share price

Potential tail-off issues

Investor class action

AR (A—~ATIVER k)

Adani Enterprises Limited (AEL) is listed in India on the
Bombay Stock Exchange and has an equity market
capitalization (stock market value) of around US$S25 billion.

AEL owns the CCM in the Galilee Basin in Queensland
via its 100% owned Australian subsidiary Bravus Mining
& Resources. The wider project includes related rail
projects (via 50% owned Joint Ventures) and investment
in the Abbot Point coal terminal (100% owned North
Queensland Export Terminal).

USS$1.25 billion at risk
(before looking at potential losses from connected
projects, amounting to ca USS7 billion)

Initial plans of 60MMT per year of coal production, had to
be scaled down to TOMMT per year.

On a proforma basis, total assets would drop by 14% from
USS7 billion to USS6 billion. Equity and minority interest
(net worth) would drop by nearly half from US$2.6 billion
to US$1.3 billion.

Stranded Assets Write-Off Adjustment (SAWOA) total
of US$1.25 billion. However, all non-cash in nature and
exceptional, so low impact.

Mostly immaterial impact of event. However, investors
and insurers are likely to decrease their involvement in coal
mining in the future, potentially due to water concerns,
among others.

Immaterial impact of event.

BAHEE
(ARG — D)=V RFNFEF)

Financial analysis

The Oyster Creek nuclear power station, acquired by Exelon
in 2003, started commercial operation in 1969, with a 40-year
license to operate until 2009. In 2009, the plant was granted
a 20-year license extension to 2029. Oyster Creek accounted
for around 2% of group production capacity.

In 2010, Exelon decided to retire the plant early after
revisions to New Jersey's water use rules would have
required it to build cooling towers at an estimated cost of
USS800 million.

USS$0.9 billion at risk

Exelon assumes 20-year license extensions will be
granted for all its nuclear plants. A repeat of the stranded
asset event at Oyster Creek could have a much more
severe impact on the group.

Oyster Creek was less than 1% of the group total assets
and liabilities. With the subsequent sale of Oyster Creek
in 2019 at slightly below book value, the balance sheet
impact of early decommission was immaterial.

Minimal P&L impact, as parent company is large and
diversified.

Immaterial impact of event.

A review of Exelon’s share price shows little linkage to the
key events of Oyster Creek.

oA T S
(ARG —-7V—YRFHFEEFR)

Barrick Gold (BG) is second largest global gold producer

BG owns 100% Pascua-Lama mine

USS7.5 billion cumulative asset write-down
(before looking at potential tail issues)

By middle of 2013, Barrick Gold's market cap had fallen
to US$14 billion from USS35 billion two years earlier.
Share price has never recovered, partly due to gold sector
sentiment.

Total capital expenditure for the project was USS$8.5
billion. In the latest carrying value review (in 2019)
Pascua-Lama stated a fair value less cost to dispose
(FVLCD) of US$398 million.

Cumulative asset write-downs of USS7.5 billion exceeded
operating profit, but cash generation not impacted.

Barrick Gold's share lost more than half its value from end of
2012 to middle of 2013, when the main impairment charges
were taken. These coincided with a >20% drop in the gold
price. The share price is still half the price compared to 2012
although gold price is now above 2012 levels.

N Non-delivery of product to offtake partners and/or
hedging mismatches - an open liability

N VAT liability

N Chilean environmental fine liability (make-good/clean-up
liabilities and fines

N Potential for changes to loan funding and wider financial
relationships, including banking and insurance

N Shareholder class action in US and Canada linked to
action/performance

AR
(F—AR=UXLIAT 1V DERTE)

TC Energy (previously TransCanada Corporation) is a
leading North American energy company operating gas
and liquid (oil) pipelines, and to a lesser extent, power and
storage.

Decade-long, potentially USS9 billion project. Pipeline
extension was intended to increase capacity to transport
168 billion barrels of crude tar sands oil from Canada’s
boreal forest to refineries on the Gulf of Texas (USA). Gulf
leg completed and operational by 2011.

Total CS$7.6 billion reported balance sheet value related to
Keystone XL, including C$4.3 billion pre-2015 write-down
and C$3.3 billion pre 2021 write-down.

CS5 billion loss to shareholders in two tranches: C$2.9
billion in 2015 and C$2.1 billion in 2021. Partial C$1.1
billion quasi equity offset from Alberta State.

In 2015, total assets dropped by 5% and equity declined
by 15%.

In 2021, total assets dropped by a more modest 2% and
equity declined by 7%.

In 2015, C$2.9 billion net hit resulting in a reported loss
of C$1.2 billion. In 2021, CS$2.1 billion net hit, but still
profitable at C$1.8 billion. Cash generation non-impacted.

Despite a dip in 2015, steady leverage profile, constant
cash generation and state level support have resulted

in continued access to blue chip bank-supported debt

funding.

No obvious share price linkage to key event timings, but
general de-rating evidenced ahead of 2015 decision not to
grant a permit.
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TS TR REBRICIERKDSH K EERTZEHEESNZEONEFTNIMILILOY P IFEEZICEDVTVET,

HEL: IEA analysis based on WRI Aqueduct 3.0 (2019) and S&P Global (2021).
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B4 oO—/NL-FILT4 Xy k- A—F—(GUO) L1204 (FV/ T« TRB L/ Y TRE) (BAXKRIL)
0 50,000 100,000 150,000 200,000 250,000 300,000

China, People's Republic of (Government)

BlackRock Inc

Vanguard Group Inc

France, Republic of (Government)

Russia, Federation of (Government)

State Street Corp

Federal Agency for State Property Management

Finland, Republic of (Government)

Capital Research Global Investors

Italy, Republic of (Government)

Norway, Kingdom of (Government)

BP PLC

QH QOil Investments LLC

Rue la Boetie SAS B GUO- Active share
Shaanxi, Province of GUO - Passive share
Geode Capital Holdings LLC )
Capital World Investors [ GUO - Undefined/non-fund share
Qatar, State of (Government)

Korea, Republic of (Government)

X5 70O—/NL-TZILTa Ay kA —F—(GUO) Lf128%# (REFEADEBREE) (BAKRIL)

0 1,000 2,000 3,000 4,000

Vanguard Group Inc

BlackRock Inc

State Farm Mutual Automobile Insurance Co
Rue la Boetie SAS

PIMCO (US)

American International Group Inc
Abrdn PLC

Allianz SE

Schroders PLC

Wellington Management Group LLP
FMR LLC

External Manager Not Disclosed (North America)
Deutsche Bank AG

JPMorgan Chase & Co

M&G PLC

Prudential Financial Inc

Franklin Resources Inc

New York Life Insurance Co

FIL Ltd

AllianceBernstein LP

UBS Group AG

Northwestern Mutual Life Insurance Co
Tiaa Board Of Overseers

Anima SGR SpA (Milano)

State Street Corp

Manulife Financial Corp

BNP Paribas SA

NBSH Acquisition LLC

5,000
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Citigroup Inc

Deutsche Bank AG
JPMorgan Chase & Co
NatWest Markets

BNP Paribas SA

Barclays PLC

Credit Agricole SA

Societe Generale SA
HSBC Holdings PLC

Not available

BofA Securities Inc

Credit Suisse Group AG
Banco Santander SA
Morgan Stanley

Goldman Sachs Group Inc
UniCredit SpA

UBS Group AG

Mitsubishi URJ Financial Group Inc
Intesa Sanpaolo SpA
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No Entitv name Count Sector Disclosure Public CDP Is water risk
: y Y to CDP disclosure status assessed? W3.3
1 China Shenhua Energy China Submitted No Yes
Co Ltd
2 VEMUERE Energy e China Submitted No Yes
Co Ltd
3 China Coal Energy Co Ltd China Not submitted No
4 Shaanxi Coal Industry China Not submitted No
Co Ltd
5 Coal India Ltd India Not submitted No
Inner Mongolia Yitai Coal )
6 Co Ltd China Not requested N/A
Shanxi Coking Coal Energy )
7 Group Co Ltd China Not requested N/A
Shan X| Hua Yang Group )
8 New/Enerqy Co ltd China Not requested N/A
9 United Tractors Tbk PT Indonesia Not requested N/A
Shanxi LUAn Environmental )
10 E ey Dy Go Lid China Not requested N/A
11 Glencore PLC Switzerland Not submitted No
12 BHP Group Ltd Australia Not submitted No
13 BHP Group PLC United Kingdom Not submitted No
14 Posco Republic of Korea Submitted Yes Yes
15 ArcelorMittal SA Luxembourg Q/\ Submitted Yes Yes
16 Jiangxi Copper Co Ltd China v Not submitted No
METALS &
17 Rio Tinto PLC United Kingdom MINING Not submitted No
18 Rio Tinto Ltd Australia Not submitted No
19 Nippon Steel Corp Japan Submitted No N/A
20 Baoshan Iron & Steel China Not submitted No
Co Ltd
21 Vale SA Brazil Submitted Yes Yes
22 thyssenkrupp AG Germany Submitted No N/A
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No.

23

24

25

26

27

28

29

30

31

82

33

34

35

36

37

38

39

40

41

42

. T

Entity name

Electricite de France SA

(EDF)

E.ON SE
Engie SA
Uniper SE
Fortum Oyj

Enel SpA

Korea Electric Power Corp

Tokyo Electric Power
Company Holdings Inc

Iberdrola SA

Exelon Corp

China Petroleum &
Chemical Corp

PetroChina Co Ltd

Saudi Arabian Oil Co
Royal Dutch Shell PLC
Exxon Mobil Corp

BP PLC

Total Energies SE
Chevron Corp
Gazprom PAO

NK Rosneft' PAO

|

L |

Country

France

Germany
France
Germany
Finland

ltaly

Republic of Korea

Japan

Spain

United States
of America

China
China
Saudi Arabia

Netherlands

United States
of America

United Kingdom

France

United States
of America
Russian
Federation
Russian
Federation

&1

ELECTRIC
UTILITIES

—

——

OIL & GAS

Disclosure
to CDP

Submitted

Not requested
Submitted
Not submitted
Not submitted
Submitted

Not submitted
Submitted
Submitted

Submitted

Not requested

Not submitted
Not submitted
Not submitted
Not submitted

Not submitted

Submitted

Not submitted
Submitted

Submitted

Public CDP

disclosure status assessed? W3.3

Yes

N/A

Yes

No

No

Yes

No

Yes

Yes

Yes

N/A

No

No

No

No

No
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Stranded assets - Assets that have suffered from unanticipated or premature write-downs,
devaluations or conversion to liabilities — Smith School, Oxford University

37575%eng.pdf (unhabitat.org)
WEF_Transformational_Investment_2020.pdf (weforum.org)
Water Crisis | World Water Council

NGFS - First comprehensive report

https://cdn.cdp.net/cdp-production/cms/reports/documents/000/005/741/original/CDP-Finan-
cial-Services-Disclosure-Report-2020.pdf?1619537981

CDP 2021 Climate Change data set

Water security - The capacity of a population to safeguard sustainable access to adequate quantities
of acceptable quality water for sustaining livelihoods, human well-being, and socio-economic
development, for ensuring protection against water-borne pollution and water-related disasters, and
for preserving ecosystems in a climate of peace and political stability. (UN-Water, 2013)

CDP 2021 water data set calculated from combining responses of ‘maximum potential financial
impact’ in W4.2 (operations) and W4.2a (supply chain) in USS; outliers removed, total 499 responses.
Data origin was the Investor data extract (i.e., top publicly listed companies).

World Could Face Water Availability Shortfall by 2030 if Current Trends Continue, Secretary-General
Warns at Meeting of High-Level Panel | Meetings Coverage and Press Releases (un.org)

Water Resources Management Overview: Development news, research, data | World Bank

Brazil Battered by Drought (nasa.gov)

Drought in Brazil sets coffee prices soaring worldwide (indoasiancommodities.com)

Study: A third of big groundwater basins in distress — Climate Change: Vital Signs of the Planet (nasa.gov)

Quantifying renewable groundwater stress with GRACE - Richey - 2015 - Water Resources Research -
Wiley Online Library

How Bad Is the Western Drought? Worst in 12 Centuries, Study Finds. - The New York Times
(nytimes.com)

Tesla plant opening hit by legal challenge over water | Automotive News Europe (autonews.com)
wwf_fmcg_2016_web_ready_chap_2_r3.pdf (d2ouvy59p0dg6k.cloudfront.net)

Rio Tinto walks away from massive Pebble copper-gold project - MINING.COM

BHP and Rio Tinto to invest $3bn in water desalination plant for Escondida mine (water-technology.net)
Anglo American output held back by Chile drought, diamond weakness | Reuters

Protests continue against Tia Maria mining project in Peru : Peoples Dispatch

Water | IFPRI : International Food Policy Research Institute

Peru cancels Tia Maria copper mine project after protests - BBC News

CDP corporate water questionnaire, W4.2a

CDP 2021 water data set calculated from combining responses of ‘cost of response’ from W4.2 and
W4.2a in USS; outliers removed, total 508 responders. Data origin was the Investor data extract (i.e.,
top publicly listed companies).

Reuters https://www.reuters.com/business/adanis-bravus-pushes-ahead-with-new-australian-ther-
mal-coal-mine-2021-06-24/

https://www.bloomberg.com/news/articles/2020-05-04/coal-s-heartland-faces-financing-vacuum-as-
banks-withdraw

https://www.smithschool.ox.ac.uk/research/sustainable-finance/publications/satc.pdf
https://reneweconomy.com.au/adani-strikes-carmichael-coal-but-does-the-world-even-want-it/

https://timesofindia.indiatimes.com/business/india-business/adani-group-to-start-exports-from-aus-
tralias-carmichael-coal-mine/articleshow/88519705.cms

https://www.theguardian.com/business/2021/jul/08/drop-in-aquifer-levels-near-adani-mine-sparks-
concern-for-sacred-wetlands
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https://www.theguardian.com/environment/2019/jun/12/adani-coalmine-federal-government-los-
es-legal-challenge-on-water-assessment

The last line of defence: Indigenous rights and Adani's land deal (theconversation.com)

https://www.unepfi.org/news/industries/banking/43-banks-launch-net-zero-banking-alliance-as-key-
part-of-consolidated-glasgow-cop-climate-action/

https://cdn.cdp.net/cdp-production/cms/reports/documents/000/005/741/original/CDP-Finan-
cial-Services-Disclosure-Report-2020.pdf?1619537981

https://www.environmental-finance.com/content/analysis/green-bond-comment-january-2021-carmi-
chael-coal-mine-furore-heralds-next-wave-of-market-evolution.html

https://www.bloomberg.com/news/articles/2020-05-04/coal-s-heartland-faces-financing-vacuum-as-
banks-withdraw

https://ember-climate.org/project/peak-coal-india/
https://www.reuters.com/article/column-russell-coal-adani-ent-idINKCN24EOEQ
As at December 13, 2021.

Adani 2Q22 results presentation.

Bravus company website (https://www.bravus.com.au/about/)

https://programme.worldwaterweek.org/Content/ProposalResources/PDF/2020/pdf-2020-9082-1-
analysis_of_water_risk_in_mining_sector__wwf_water_risk_filter_research_series_.pdf

https://www.reuters.com/article/us-adani-insurance/lloyds-insurer-brit-says-it-will-not-insure-adani-
coal-mine-idUSKBN2AN14P and other Reuters reports.

https://www.nj.com/news/2010/03/oyster_creek_nuclear_plant_own.html

https://www.nbcphiladelphia.com/news/national-international/oyster-creek-nuclear-power-plant-clos-
ing-tiny-stinging-jellyfish-thrive/1993643/

https://digitalcommons.montclair.edu/etd/623/
https://www.cleanwateraction.org/features/oyster-creek-nuclear-power-plant
Exelon 2018 annual report

Transfer of assets and decommissioning progress. https://www.world-nuclear-news.org/Articles/De-
commissioning-progresses-apace-at-Oyster-Creek-a#:~:text=Holtec%20formally%20took%200ver%20
ownership,Generation%200n%201%20July%202019

Bloomberg, as at January 17, 2022

https://njmonthly.com/articles/politics-public-affairs/after-the-shutdown-oyster-creek-nuclear-gener-
ating-station-forked-river/

Source: Exelon 2008-20 annual reports
https://www.mining.com/featured-article/the-rise-and-fall-of-pascua-lama/

https://s25.g4cdn.com/322814910/files/doc_financial/quarterly_results/2020/q4/2020-Re-
serves-and-Resources.pdf

https://www.reuters.com/article/uk-chile-barrick-pascualama-idUKBRE93919N20130410
https://www.mdpi.com/2076-3263/10/11/429
https://www.escr-net.org/sites/default/files/Decision%20-%20Corte%20Suprema_0.pdf
https://www.mining.com/featured-article/the-rise-and-fall-of-pascua-lama/
https://www.reuters.com/article/us-barrick-gold-pascua-lama-idUSKBN2692S3
https://nacla.org/news/2016/03/09/defeat-pascua-lama

Barrick Gold's annual reports

Barrick Gold's annual reports

https://pubs.acs.org/doi/10.1021/acs.est.9b06390

https://www.ibisworld.com/united-states/market-research-reports/hydraulic-fracturing-services-in-
dustry/#:~:text=The%20companies%20holding%20the%20largest,Halliburton%20Company%20
and%20Schlumberger%20Limited.
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https://abcnews.go.com/US/wireStory/correction-gas-drilling-delaware-basin-story-76138306
Hydraulic Fracturing & Water Stress: Water Demand by the Numbers | Ceres
https://www.nrdc.org/stories/what-keystone-pipeline

(81 =1.2176 Canadian dollars)

Keystone XL Pipeline - Overview, Project Phases, Timeline (corporatefinanceinstitute.com)

Key water permit withdrawn for Keystone XL pipeline | S&P Global Commodity Insights (spglobal.com)

TC Energy will not revive Keystone XL oil pipeline project - Energy News for the United States Oil & Gas
Industry | EnergyNow.com

https://www.reuters.com/world/americas/tc-energy-posts-c1-billion-quarterly-loss-keystone-xl-sus-
pension-2021-05-07/

TC Energy (TransCanada prior to 2019) annual reports 2010-2021
Yahoo Finance
Debt-to-Equity (D/E) Ratio Definition (investopedia.com)

Rainforest Action Network, 2020: Royal Bank of Canada, Scotiabank and TD led a CS$2 billion bond
issuance on 1 April, with BlackRock as a bond holder. On 2 April Citi and JPMorgan Chase led a
USS$1.25 billion bond issuance for TC Energy, with Mizuho, MUFG and SMBC among the co-managers.

WASH refers to Water, Sanitation and Hygiene. Water, Sanitation and Hygiene | UN-Water (unwater.org)

Caldecott, Howarth and McSharry; Stranded Assets in Agriculture: Protecting Value from
Environment-Related Risks.

A World Without Water, Pilita Clark, The Financial Times
https://www.statista.com/statistics/1199744/market-size-water-and-wastewater-treatment-global/

Sustainability and responsible water use drive growth in the mining water sector - Global Water
Intelligence, 18th Feb 2021

Announcement: Moody's: Water scarcity could increase rating pressure on global mining companies,
https://www.moodys.com/research/Moodys-Water-scarcity-could-increase-rating-pressure-on-glob-
al-mining-PR_266225#:~:text=London%2C%2014%20February%202013%20--%20Environmental%20-
factors%2C%20such,Investors%20Service%20in%20a%20new %20report%20published%20today.

https://www.b2bcentral.co.za/moodys-access-to-water-is-an-increasing-challenge-for-mining-compa-
nies-across-regions/#:~:text=Moody%E2%80%99s%3A%20Access%20to%20water%20is%20an %20
increasing%20challenge,Moody%E2%80%99s%20Investors%20Service%20says%20in%20a%20
new%20report.

FINANCIAL IMPLICATIONS OF PARCHED POWER: INSIGHTS FROM AN ANALYSIS OF INDIAN
THERMAL POWER COMPANIES. WRI, 2019

World Energy Outlook, 2021, International Energy Agency

Note: Kingdom of Saudi Arabia is top GUO with US$1.8 trillion (for Saudi Arabian Qil Co) but has been
removed from the graph to ease analysis of all other GUO's.

https://www.robeco.com/media/3/7/3/373d6ef6896087e59ad0e622b92h5464_201901-passive-inve
sting-is-incompatible-with-sustainability-investing_tcm17-16805.pdf

https://www.southpole.com/publications/water-risks-and-financial-market-overview-and-analysis
methodology-for-water-risk-assessments-of-equity-portfolios.pdf (southpole.com)
an-investor-guide-basin-water-security-engagement.pdf (southpole.com)
https://siwi.org/wp-content/uploads/2021/11/accounting-for-water-in-active-ownership_v2_lo-res.pdf
Water Watch - CDP Water Impact Index - CDP

https://www.southpole.com/uploads/media/methodology-for-water-risk-assessments-of-equity-port-
folios.pdf

https://www.southpole.com/uploads/media/an-investor-guide-basin-water-security-engagement.pdf
https://siwi.org/wp-content/uploads/2021/11/accounting-for-water-in-active-ownership_v2_lo-res.pdf

Stranded assets - Assets that have suffered from unanticipated or premature write-downs,
devaluations or conversion to liabilities — Smith School, Oxford University
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