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“Nature’s ability to provide the goods and services
on which we depend is being undermined,
presenting enormous risks to prosperity”

HENRY M. PAULSON
FORMER U.S. SECRETARY OF THE TREASURY

22 July 2025



https://vimeo.com/865519946?share=copy

Nature and the Economy

Nature underpins our economies, societies, and business models

Countries around the
world are now
assessing the extent
to which their
economies are
moderately to highly
dependent on nature.

46% 49% 63%

USA EU India

77%

Indonesia

Source: WEF (2020) Nature risk rising:
why the crisis engulfing nature matters
for business and the economy

22 July 2025

Reduced pollination, fisheries, timber
production, and related ecosystem
services could result in an annual decline
in global GDP of USD 2.7 trillion by 2030,
with Sub-Saharan Africa and South Asia
being most at risk.

The World Bank (2021) Protecting Nature Could Avert Global Economic
Losses of $2.7 Trillion Per Year

Sovereign credit rating
changes by 2030 due to
partial nature collapse

“Biodiversity and nature-
related risks can have
significant impacts on
sovereign creditworthiness,
default probability, and the
cost of capital.”

Source: Agarwala et al. (2022) Nature loss and

sovereign credit ratings, University of Cambridge,

Bennett Institute for Public Policy
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Ecosystem services

How can we view the role of ecosystems in economic activity?

Ecosystem services refers to the values and benefits that nature and ecosystems
provide to people, businesses and society. They are commonly broken down into 4
categories:

" Provisioning services
products people obtain from ecosystems e.g. timber

" Regulating services
benefits people obtain from the regulation of ecosystem processes such as air quality
and climate regulation.

® Cultural services
non-material benefits that people obtain from ecosystems e.g. recreational value

" Supporting services
are those necessary for other ecosystem service provision e.q. soil formation

Article = Published: 15 May 1997
The value of the world's ecosystem services and natural USD $33 trillion
capital

22 July 2025

1.3.1 Ecosystems and Their Services

An ecosystem is a dynamic complex of plant, animal, and micro-
organism communities and the nonliving environment interact-
ing as a functional unit. Humans are an integral part of
ecosystems. Ecosystems provide a variety of benefits to people,
including provisioning, regulating, cultural, and supporting ser-
vices. Provisioning services are the products people obtain from
ecosystems, such as food, fuel, fiber, fresh water, and genetic re-
sources. Regulating services are the benefits people obtain from
the regulation of ecosystem processes, including air quality main-
tenance, climate regulation, erosion control, regulation of human
diseases, and water purification. Cultural services are the nonma-
terial benefits people obtain from ecosystems through spiritual en-
richment, cognitive development, reflection, recreation, and
aesthetic experiences. Supporting services are those that are nec-
essary for the production of all other ecosystem services, such as
primary production, production of oxygen, and soil formation.

Biodiversity and ecosystems are closely related concepts. Bio-
diversity is the variability among living organisms from all sources,
including terrestrial, marine, and other aquatic ecosystems and the
ecological complexes of which they are part. It includes diversity
within and between species and diversity of ecosystems. Diversity
is a structural feature of ecosystems, and the variability among
ecosystems is an element of biodiversity. Products of biodiversity
include many of the services produced by ecosystems (such as
food and genetic resources), and changes in biodiversity can in-
fluence all the other services they provide. In addition to the im-
portant role of biodiversity in providing ecosystem services, the
diversity of living species has intrinsic value independent of any
human concern.

Opening concepts in the Millenium

Ecosystem Assessment
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Ecosystem Services
are in decline

14 out of 18 ecosystem services are in decline

The Intergovernmental Science-Policy
Platform on Biodiversity and Ecosystem
Services (IPBES) is the equivalent for
nature as to what the Intergovernmental
Panel on Climate Change (IPCC) is for
climate science.

“Nature and its vital contributions to
people, which together embody
biodiversity and ecosystem functions
and services, are deteriorating
worldwide.”

IPBES (2019) Summary for policymakers of the global assessment
report on biodiversity and ecosystem services of the Intergovernmental
Science-Policy Platform on Biodiversity and Ecosystem Services

22 July 2025
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Figure SPM 1 Global trends in the capacity of nature to sustain contributions to good quality of
life from 1970 to the present, which show a decline for 14 of the 18 categories of
nature's contributions to people analysed.

Data supporting giobal trends and regional variations come from a systematic review of over 2,000 studies {2.3.5.1). Indicators were

selected on the basis of availabiity of global data, prior use in assessments and aignment with 18 categories. For many categories of
nature’s contributions, two indicators are included that show different aspects of nature’s capacity to contribute to human well-being

within that category. Indicators are defined so that an increase in the indicator is associated with an improvemant in nature's contributions.
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Planetary Boundaries

Six of the nine planetary boundaries are being transgressed

In 2024, six of nine planetary boundaries — only
one of which is climate change — were
transgressed. We are now close to breaching the
safe operating limits on ocean acidification.

“Earth is now well outside of the
safe operating space for humanity.”

Richardson et al (2023) Earth beyond six of nine planetary boundaries, Science
Advances

22 July 2025
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We are facing multiple nature crises

Growth in capital has come at the cost of natural capital - biodiversity has been in decline for decades

Global Wealth Per Capita, 1992 to 2014
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Source: Managi and Kumar (2018).
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Source. WWF (2022) Living planet report 2022

Nature loss is accelerating. Extinction rates are estimated to be 100 to 1,000 times higher than their background rate over the past tens of
millions of years. Biodiversity is now declining faster than at any time in human history.

We urgently need to reverse this trend, and businesses and financial institutions will need to play a key role in this.

Page 10




The state of nature in South Africa -

How is nature and biodiversity faring in South Africa

® South Africa is rich in biodiversity; home to 3 biodiverse areas, the Cape Floristic Region,
the Succulent Karoo, and the Maputaland-Pondoland-Albany Region, and multiple KBAs
(Key Biodiversity Areas).

® Almost half of the 1021 ecosystem types assess in the NBA 2018 are categorised as

threatened.

National : % i " 14% of assessed plant species were categorised as threatened and 12% of animals

Biodiversity
Assessment

2018 A= - ® A key driver of biodiversity loss is habitat loss and land conversion, alongside invasive
t

assessed were categorised as threatened.

The status of e N E species, over-harvesting of marine resources, water pollution, and climate change.
South Africa's ecosystems R 2eid '
and biodiversity

S BLEESIS REPORT

22 July 2025 Page 11



Environmental risks dominate the global risk
landscape

Top 10 global risks over the next 2 and 10 years

Global risks ranked by severity over the short and long term
"Please estimate the likely impact (severity) of the following risks over a 2-year and 10-year period."

2 years 10 years

Misinformation and disinformation ] Extrama weather events

9" SR and warfare

Source: World Economic Forum {2025) Annual risk report

22 July 2025
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The essence of the business and nature - _
relationship

Businesses and nature are systemically interconnected

Nature-related issues are evolving DEPENDENCIES

rapidly and have clear strategic

implications for companies: I 1
" today’s impacts can accentuate Q\\\\“M [AP”;V(

tomorrow’s dependencies

® understanding dependencies and
impacts is essential for
understanding risks and
opportunities

Risks and Opportunities for
organisations

® pursuing opportunities can
enhance the resilience of 1‘ I
businesses by investing in the

resilience of nature |MPA(TS

|

-——
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r Nature risks: a governance and
management issue

|
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Directors’ duties are evolving to include nature

Board directors could face liability risks for failures to consider nature, where this breaches their duties of

loyalty and care

Board members have legal duties that include:

* strategic planning;
* oversight of foreseeable and material risks;

* attesting to the accuracy of disclosure and financial reporting.

Nature-related risks and opportunities may be material to an
organisation or could become material as the market, as

policy and social context evolves.

For example, board directors may have new disclosure
obligations that include nature-related assessments as regulation
moves to incorporate nature issues; or investors may question
organisations that fail to disclose nature-related risks that could

affect their financial health.

22 July 2025

Duty of loyalty

Requires that directors act honestly and in
good faith in the best interests of the
company, typically, but not exclusively,
defined in financial terms.

Duty of care and diligence

Requires that directors exercise
reasonable care, skill, and diligence in the
discharge of their stewardship functions,
including by taking reasonable precautions
against reasonably foreseeable harms.

Source: CCLI and CGl (2023) Biodiversity as a material financi
al risk: what board directors need to know; CCLI and CGI

(2024) Directors’ Duties Navigator: Climate Risk and Sustainab

ility Disclosures
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Investors are actively seeking information on
nature from investees

Investors are asking businesses for information on their nature strategies and risk management

frameworks

Global investor groups are calling for action on

nature.

Over 200 institutional investors, representing
over $28 trillion in AUM are driving coordinated
engagement through groups such as Nature
Action 100 and the PRI Spring Initiative.

Source: Chapter Zero and GFI (2024). Taking TNFD to the board.

22 July 2025

11

We are encouraging these exchanges (Stock Exchange of Hong Kong
(HKEX), Singapore Stock Exchange (SGX), Bursa Malaysia and Stock
Exchange of Thailand {SET)) to align with the targets and goals of the
Kunming-Montreal Global Biodiversity Framework and to set clear
recommendations within disclosure expectations and listing rules during
2025,

ol

reneral

LGIM Q2 2024 Quartarly engagement report

14

..WWe encourage companies with a material impact and reliance on 1
biodiversity and natural capital more globally to put in place effective
mitigation strategies within relevant timelines. For these companies,
insufficient improvements in terms of disclosure of bicdiversity-related
strategy and risk management may lead to a dissenting vote cast against
the Management (including by supporting biodiversity-related shareholder
resolutions) or the Board.

ll nvestment
=21 Managers

AXA Investmant Managers Corporate
Governance & Voting Policy, February 2024

k) T—E T -

11

Accordingly, we expect all companies to begin reparting within a reasonable
timeframe against the Taskforca on Nature-related Financial Disclosures
(TNFD) framework, finalisad in 2023. In preparation for reporting against the
frarnework, companias should undartaka the TNFD recommendad businass
model assassment process, referred 1o as LEAP...

W AVIVA

‘Global Voting Policy 2024, Aviva Invesiors

A s R &M-HMW':M_-.‘J

11

Depending on the level of biodiversity incorporation we would expect and
recommend the investes companias which wa angage to demonstrate..
Transparant disclosure - raparting regularly on biodivarsity and, andorsing the
Tasklorce on Nature-relatad Financial Disclosures (TNFD).

B — S e e rE

Allianz Global Investors Biodiwarsity Policy
Statampnt 2023

Allianz ()

T W T

11

Given the growing awareness of the materiality of these issues for

ceartain businesses, anhanced raporting on a company’s natural capital
dependencies and impacts would aid investors' understanding. |n our view,
tha final recommendations of the Tasklorca on Nalure-related Financial
Disclosuras (TNFD) may prove useful 1o some companies,

BlackRock Investment Stewsndship Global Principles
for Benchmark Policles January 2025

BlackRock

LU LT el F LA R AR B TR Y e

1]

Companies should discloze whether and how biodiversity and ecosystems

form part of their strategies, policies and commitments. Where applicable,

this should include goals, targets, performance against these, and action

plans. Companies should align their disclosures with applicable reporting I
standards, and can consider the emerging recommendations of the

Taskloree on Nature-relatad Financial Disclosures (TNFD) to guide their risk .
managemeant and reporting efforts, '

Morges Bank Investment Management, Blodivarsity
and peosysiems: Expectations of companies

. NORGES BANEK

ENVESTMENT MANAGEMENT

il ol b el e o Nl el T
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Climate and Nature litigation? .

Climate duty-of-care litigation are a novel form of lawsuits, will nature duty-of-care lawsuits follow?

ClientEarth® @

Shell

" In 2023, ClientEarth (a non-profit environmental law firm)
filed a claim against the board of directors of Shell — with

the claim alleging that the directors failed to adequately

manage climate risks specifically focussing on their

climate risk management strategy.

22 July 2025

McVeigh v. Retail Employees Superannuation
Trust

Filing Date: 2018

Reporter Info: NSD1333/2018

Status: Decided

Case Categories: Suits against corporations, individuals » Others

Suits against corporations, individuals » Corporations » Disclosures
Jurisdictions:
Principal Laws: Australia » Corporations Act of 2001
Australia » Superannuation Industry (Supervision) Act 1993

® In 2020, a trustee of an Australian pension fund REST (Retail
Employees Superannuation Trust) was sued for breach of its
duty of care due to its failure to integrate climate change

considerations into its investment strategy.

® The case was settled in favour of the plaintiff with REST making

various public statements and governance changes.
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| From nature-related dependencies and
impacts to risks and opportunities |



What'’s the relationship between businesses and

nature?

From Impacts and Dependencies to Nature-related Risks

22 July 2025

DEPENDENCIES

@““M UIP/Q y

IMPACTS

WWEF & AXA, 2019. INTO THE WILD Integrating nature into investment strategies WWF France and AXA
recommendations for the members of the G7 Environment meeting in Metz, 5-6 May 2019
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Different types of nature dependencies “

It is critical that business executives understand the source of their dependencies on nature

Dependencies are aspects of
environmental assets and ecosystem
services that a person or an
organisation relies on to function.

The future cashflows of business are — g
dependent on the future flow of = oo e ASE LT 9 k>
nature’s inputs into business e " SR
processes and activities (known as
ecosystem services).

a-te'r‘ e.g. poIIinatio-n hdnd food

e.g. freéhw

Some dependencies will be more
obvious than others.

Source: TNFD (2023) Recommendations of the Taskforce of Nature-related
financial disclosures

Sl T - =it o e

e.g. healthy, fertile soil .e.l.g. flo"c.)ﬂ-d prevention

22 July 2025 Page 20



Different types of impact on nature “

Impacts on nature are not just bad for the planet but are also a potential source of risk for organisations

Nature-related impacts refer to
changes in the state of nature (quality
or quantity), which may result in
changes to the capacity of nature to

provide social and economic functions.

Impacts can be:

* positive or negative

« the result of an organisation’s or
another party’s actions

« direct, indirect or cumulative.

A single impact driver may be
associated with multiple impacts.

Source: TNFD (2023) Recommendations of the Taskforce of Nature-related
financial disclosures

22 July 2025

. |__._ 1 ; X i.’k:'-

e.g poIIutin of rivers |

e.g. land clearance e.g. bleaching of corals
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Organisations can positively impact the state of -
nature

There are opportunities to build back the resilience of nature and create new commercial opportunities

Invasive alien

Land/ freshwater/ Resource use/ Pollution/

o E i ii i 3
ocean use change replenishment pollution removal species introduction/

removal

+ © + © + © 4+

E missions Emissicns Degradation Regenaration Depletionin Increase in Production Pollution remaowal, Introduce Rvasive Remove
productian reductian ol emwironmental ol endirohmental quality and  guality and guantity {pediution) reduction, rewse, alien species Invasive alien
assat quality asset guality gquantity of of scosystem racycling and Epacies
Eaequeatration BCOSYEIEM aervices transformation Diecrease in
SEMVICES slock and Increase in
diwarsity of stock and

native apecias diversity of
NliveG oS

= Urnn aradit rrarkeds and = Rowilding +  Coneservittion ard restarasion, = Cirolar pnannomy pringipes = B nemmas that ged paid o
Ir1avabens — Parns Acicla &, = Conzareslion &nd resooation b2 increasa proviEen ot ant business mosls S "ariove TYAENE Epallas
REDD+ i, BIOSyFaMm sarvicass (a, WAsIe reUse Bnd recycling o 3 y

3 ¥ 9.2 CHEE = Buminesses thit harerst raties:
= CRron Emneg - s, haryasling witar, rsTUming Innoveliors that trarstarm N il iaris
segwaed, mangroves, loresls wisbe waler ko watar wWaslE ko e resouiGes it B b S
tire b, grcesing rorn |
BIC. calahments] .
"aEC3I &L

Cultivatizn of natne
spacias beyond asselins
(e rushracns lor

G m-tased producis)

e.g. nature-based product innovation
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Nature-related risks and opportunities

It is important to understand the different sources of nature-related risks and opportunities

Nature-related risks

"Potential threats posed to an
organisation that arise from its and wider
society’s dependencies and impacts on
nature.”

Source: THNFD (2023) Recommendations of the Taskforce of Mature-relaled

linancil disclosures

Nature-related opportunities @.

"Activities that create positive outcomes
for organisations and nature by creating
positive impacts on nature or mitigating
negative impacts on nature."

Source: TNFD (2023) Recommendations of the Taskforce of Nature-related
financial disclosures

22 July 2025
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From dependency to risk & opportunity “

A simplification of the relevance of dependencies on nature for financial institutions

_ (The ecosystem service is no longer provided, leading to
Risk —» costs in replacing it. The dependency becomes

|

/ financially material.

Dependency on ecosystem
service (unaccounted for on
balance sheet)

\ Reducing the dependency on ecosystem service or

Ooportunit —» ensuring the provision of the ecosystem service can
PP y Lreduce risk and potentially reduce costs.

22 July 2025
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Dependency Case Study — Bosman Family Vineyards _

2018

Dependency upon water flow regulation as an ecosystem service led to financial consequences when

the service was disrupted.

Vineyards and businesses in the Cape Town and Stellenbosch region, such as Bosman

Family Vineyards rely on water from the Berg River Scheme.

|

This is a dependency on nature, specifically a dependency on water flow regulation as

|

In 2017-2018, under drought conditions this ecosystem service was disrupted, and the

an ecosystem service.

Berg river ran dry before grapes could be harvested.

l

The dependency became financially material through loss of yields, and necessary
investment into water-recycling systems and water efficiency measures. Estimated cost
of losses due to the drought across the sector totalled R500 million. Distell, a major
beverage and wine producer in the region has invested more than R200 million into

water management.

Berg River Dam source: Daniel Saaiman

Stellenbosch vineyard source: South African Wines
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How are dependencies relevant for financial - i
institutions?

A simplification of the relevance of dependencies on nature for financial institutions

Businesses with

dependencies
Dependencies becoming financially material for counterparties can drive defaults
//’ ________________ \\\ NPLs & increase credit risk.
4 i 2\
( Banking book b
1 I
R counterparties | |
I
. N
, Insured |
. ]
: L counterparties ) I Dependencies becoming financially material for insured counterparties leads to
: : increased claims and payouts.
I s N :
| Asset Manager ,
|
L Investees N
N y

Asset

Dependencies becoming financially material for investees leads to changes in Man.agers &
valuation, presenting asset managers with equity investment value decrease. Pension funds
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How are dependencies relevant for financial - i
institutions?

There is an element of systemic risk — financial institutions tend to have concentrations of exposure in specific sector and
regions

Defaults and late repayments across multiple lines of credit, increase
~—ine_ —_ NPR ratio within this section of the banks loans

— === ==,
——
By
—

~ — = systemic credit risk
— \
S~
~
Multiple lines of ~
credit and ~ N
loans. \

.

Dependence on water flow gyl Increased costs for businesses S
regulation — which is disrupted 7 & losses across the sector :

22 July 2025 Page 27



From impact to risk & opportunity “

A simplification of the relevance of impacts on nature for financial institutions

- The impact becomes financially material for the business
Risk . : :
—» through policy, legal or regulatory action, reputational

/ damage, or market risk.

Impact on nature —
cost/benefit to society not on
balance sheet

(Having a positive impact on nature can provide
ﬁ‘L reputational benefits, competitive advantage, and

Opportunity reduced costs.

22 July 2025 Page 28



Impact Case Study — Harmony Gold Mining Company

2005

Pollution of the environment as an impact upon nature led to financial consequences for the company

Harmony Gold Mining Company’s operations in the Klerksdorp-Orkney-Stilfontein-

Hartebeesfontein (KOSH) area led to acid mine drainage.

!

This is an impact on nature, pollution of groundwater with acidic, heavy-metal laden

!

A 2005 statutory directive under the National Water Act required Harmony and other

water causing issues for water quality.

mining firms to pump and treat polluted water from their former mines.

!

This caused the impact to become financially material for Harmony, the firm had to
cover expenses of pumping and treating. The firm also had legal costs as they
contested the directive after selling the assets, but their liability was upheld. Up to 2011
Harmony was spending R26 million in pump and treat at the site — not including legal

fees and other compliance cost (from their own financial reporting).

Gold mine source:
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How are impacts relevant for financial institutions? "

Why do business impacts on nature matter for financial institutions?

Businesses with

Impacts becoming financially material for counterparties can drive defaults NPLs &
increase credit risk. Banks can suffer reputational damage, and potential regulatory
risks from funding negative impacts on nature.

impacts
pm—— N iadi————
" Banking book
R counterparties
|

L[ Insured

. | counterparties
I

I

I e

| Asset Manager
VL Investees

AN

.

Impacts becoming financially material for insured counterparties leads to increased
claims and payouts. Insurers can suffer reputational damage, and potential
regulatory risks from insuring activities causing negative impacts on nature.

Asset

22 July 2025

Impacts becoming financially material for investees leads to changes in valuation, Man.agers &
presenting asset managers with equity investment value decrease. Asset managers Pension funds
can suffer reputational damage, and potential regulatory risks from funding activities
linked to negative impacts on nature.
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How are impacts relevant for financial institutions?

There is an element of systemic risk — financial institutions tend to have concentrations of exposure in specific sector and
regions

Pension Fund fund invested capital is linked to damage to the environment
—_— —
—
—
—~—
— \
S~
~
Multiple ~N ~
investments.
N

il

SR T R & ~

== R . e

22 July 2025

Multiple businesses in the South 5t e Reg ula.t fons lead to /ncreasgd
. - % operating costs and potential
African mining sector I :
| ™ Cr o ; , legal costs

New costs on mining firm reduce valuation of company shares. Equity investment value of
multiple investments decreases for pension fund. Potential reputational damage as pension
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Nature-related risks for Fls is a complex - _

relationship

Nature loss can drive micro and macro economic risks

Endogenous risk (impact of
financed activities on nature)

Sources

Nature
of risk

Degradation of nature
and its ecosystems
drwen by:

Land use change
- Overexploitation
- Climate change

Decline of ecosystem services, e.g.:
- Provisions (fish, timber, energy)

- Pollution ; - Climate, surface temperature

- Invasive alien species and hydrological cycle regulation
- Water capture and filtration
- Soil quality

- Hazard protection from storms

and floods
- Habitat, species and —
biodiversity intactness Risks from
dependence

- and impact

on nature

Misalignment with actions aimed
at rotecting, restoring, and/or
ucing negatwe impacts on
nature, e.g. via:

- Regulation/policy/legal precedent
- Technology

- Consumer and investor
preferences

22 July 2025

Economic
risks

Microeconomic effects on
husmessesfhouseholds e.. via:

Damage to assets Credit risk
- Stranded assets 7
- Higher or more volatile prices l(':]ti\:lrlea?::;sl ﬂed(:';?:l-il;tt?un
- Disruption of processes P
- Relocation and adjustment .

of economic activities Market risk

- Reduced human health and/or

Feedback between economy
and financial sector

N e

Contagion within
financial system

- Increased uncertainty
- Change of business model

- Repricing of assets
- Fire sales

labour productivity

Regional/sectoral

Underwriting risk
- Increased insured losses
- Increased insurance gap
Liquidity risk
- Shortages of liquid assets
- Refinancing ris|

Operational risk

Macroeconomic effects, e.g. via:
Prices

- Productwlty

- Trade and capital flows

- Capital (investment
needs/depreciation)

- Socip-economic changes

- Fiscal balances

- Disruption of financial
institution's processes

Sources: Adapted from Svartzman, R. et al. (2021) A "Silent Spring” for the Financial System ? Exploring Biodiversity- Related Financial Risks in France.
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Nature risks and value-chains

Nature risks are often higher in supply-chains than in direct business operations

Agriculture and primary production contributes less than 3% to South
Africa’s GDP — does this mean that nature-related risks are only relevant

for 3% of South Africa’s economy?

In five industries, all of the economic
value from direct operations exhibits high
nature dependence

. High . Moderate Low
Supply chain Direct operations Direct customers
Agriculture I I I : : : ‘ ‘
Forestry
Fishery and aquaculture
Food, beverages, and tobacco

Construction

| ] ] ] I | |
0O 20 40 60 80 100 O 20 40 60 80 100 0O 20 40 60 80 100
% of supply chain % of direct operations % of direct customers’
gross value added (GVA) gross value added (GVA) nature dependencies

MNote: Here, nature dependence measures the degree to which the economic value generated by business activity is exposed to the risk of
ecosystem disruption. High dependence means that economic value comes from business activities that could fail financially as a result of
particular ecosystem disruptions. Moderate dependence means that economic value comes from business activities that are likely to
experience a material reduction in financial returns because of particular ecosystem disruptions. Low dependence means that economic
value comes from business activities that are likely to experience limited material financial effects of ecosystem disruptions.

Source: EXIOBASE, ENCORE database, PwC analysis

Eleven industries have moderate or high
nature dependence for at least 35% of the
economic value from their direct operations
and supply chains

. High . Moderate Low

Supply chain Direct operations Direct customers
-
1 -
o O
—
I_
I

Water utilities

Energy

Chemicals and materials industry

Supply chain and transport
Automotive
Digital communications

Real estate

Retail, consumer goods, and lifestyle |_
Aviation, travel, and tourism I_

]
.
| | | .-
Mining and metals I- _ -.
Electronics I- I ﬁ | I .-

I I | | L I

| | | | | |
0 20 40 60 80 100 O 20 40 60 80 100 O 20 40 60 80 100

% of supply chain % of direct operations % of direct customers’
gross value added (GVA) gross value added (GVA) nature dependencies

MNote: Here, nature dependence measures the degree to which the economic value generated by business activity is exposed to the risk of
ecosystem disruption. High dependence means that economic value comes from business activities that could fail financially as a result of
particular ecosystem disruptions. Moderate dependence means that economic value comes from business activities that are likely to
experience a material reduction in financial returns because of particular ecosystem disruptions. Low dependence means that economic
value comes from business activities that are likely to experience limited material financial effects of ecosystem disruptions.

Source: EXIOBASE, ENCORE database, PwC analysis
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Example: PG&E and Californian financi
institutions
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PG&E Liabilities for California Wildfires Led to

Bankruptcy

Power companies interact with the natural world in
ways that bring exi ial threats. This is

by the bankruptcy of PG&E Corp, the parent of
regulated power and gas utility Pacific Gas and
Electricity Company. The Northem California utility was.
forced to file for Chapter 11 bankruptcy after a federal
court found PGAE liable for a series of forest fires from
2015 10 2018 that were started by sparking lines and
poorly maintained infrastructure. It later paid out
billions of dollars in settlements and was required to
invest heavily in upgraded transmission and
distribution equipment, as well as monitoring systems.

100% share of grass value added by power utiiies that
is moderately or highly dependent on nature

91% Decline in PGAE s share price in the 15 months
following the 2017 Napa Vallay fre

$5.36 billion amount paid by PGAE in setilements
to compensate for the impacts of the wildfires

Climate change and nature loss

The nawral systems, land use and climate change
are interfinked. Increasing temperatures and
deforestation hasten the decline in nature, which
impairs the ability of natural systems to regulate the
global climate.

Manifestation of nature risk

PG&E's (NYSE: PCG) service teritory extends
through urban, rural and wild settings. It cavers
approximately 70,000 square miles - almost twice the
size of South Korea or Portugal - including some of
the most forested areas of the state, in Northem
California and the Sierra Nevada mountains.

Severe and prolonged drought — exacerbated by
climate change — has made these natural settings
more vulnerable to wildfire.

PG&E's service terrilory is smothered with high
fire-threat areas

Source: PGEE, Calfornia Public Utiities Comrmission,
BioombergNEF.

22 July 2025

Wildfires in California - the PG&E case study

How nature-related risks led to the bankruptcy of one of America’s largest utility firms

® Multiple factors make California highly susceptible to wildfires.

® Since the early 2000s there have been multiple notable wildfires in the state, including
the Napa Valley (2017), Camp Fires (2018), and Los Angeles wildfires (2025).

® Afederal judge ruled that Pacific Gas and Electricity Company was liable for damages
relating to the fires due to failures to properly trim trees, resulting in fires when branches

hit lines.

" The total liabilities for fire damages between 2015 and 2018 totalled $30 billion, far in

excess of the firm's insurance limits.
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What were the impacts for the company and

investors?

How nature-related risks led to the bankruptcy of one of America’s largest utility firms

" For PG&E:
" Forced to file for bankruptcy in 2019
® CEO and other senior staff resignations

® Massive reputational damage as the
company pleaded guilty to 84 counts of

manslaughter

" Implementation of a $59 billion

reorganization plan

" For insurers: multiple payouts and legal fees

associated with recouperation.

® For investors: PG&E share prices fell 91% over

two years.

22 July 2025

PG&E Corp share price fell 91% from September
2017 to January 2019

Share price ($)
80
70
60
50
40
30

20 Chapter 11
10 bankruptcy
announcement

0

2016 2017 2018 2019 2020 2021 2022 2023

Source: BloombergNEF, Bloomberg Terminal.

Napa Valley fires

Camp Fire

Page 36



Double-materiality - what was the role of nature-
related risks?

How nature-related risks led to the bankruptcy of one of America’s largest utility firms

DEPENDENCIES

\g\\\“hl. CApy ;-4[

22 July 2025

IMPACTS

Relevant dependencies of
PG&E on nature

" Local climate regulation
® Water supply / rainfall

" Forest ecosystem health
and integrity

Impacts of PG&E on nature

through wildfires
® Habitat destruction
® Carbon emissions

® Soil degradation and
increased erosion
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Nature & Climate

How did the climate and nature nexus contribute to the wildfires?

® One factor in the wildfires was the large supply of “fuel”

® Through the 2010’s multiple warm drought periods contributed to
record numbers of tree mortalities providing large stocks of dead
trees by the later 2010’s (129 million dead trees by 2017).

® These droughts are driven by nature risk and climate risk

® Climate change increases the likelihood of wildfire risk, driving

longer and hotter Summers in California.

® Deforestation in California reduces the ability of local ecosystems

to contribute towards local climate regulation and rainfall.

® Another contributing factor was habitat destruction and construction in the
wildland-urban interface (WUI)

® Since the 1990’s, nearly half of all new buildings have been constructed
in the formerly unoccupied transition zone between urban and wild

areas.
® In previous fires when these areas burn damage is limited — now

residences are threatened.

® Successful historic fire suppression to protect forests and those living in the

WUI also contributed to the fuel supply

® Limiting natural fires disrupts the ecosystem cycle of disturbance and




Nature & Climate

How will the relationship between climate and nature contribute to future wildfires?

If current trends continue, then climate and nature may increase wildfire risk even further:

Invasive species: continued growth and spread of invasive grasses such as cheatgrass

provide more continuous, flammable, material for fires than native species.

Habitat loss / land conversion: continued development of the WUI areas for

residential property increase the number of residences vulnerable to wildfires.

Deforestation: if deforestation trends continue, the ability of the California ecosystem to

regulate its local climate will continue to decline.

Soil degradation: degraded soils perform poorer in water retention, support less
diverse plant cover, and promote drier vegetation. Drought, erosion, and overgrazing

may continue to drive soil degradation

Global warming & climate change: As climate change continues, the climatic
conditions favourable for wildfires will increase in duration — leading to a longer wildfire

season.

Climate change and nature loss

The natural systems, land use and climate change
are interlinked. Increasing temperatures and
deforestation hasten the decline in nature, which
impairs the ability of natural systems to regulate the
global climate.

Biodiversity
loss

Deforestation
and land
degradation

Source: BloombergNEF
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LA wildfires 2025

Similar nature and climatic factors drove the wildfires in Los Angeles (January 2025)

Climate

® 2 Winters preceding 2024 with higher precipitation led to growth of
wildfire fuel supply.

® Spring and Summer of 2024 was the hottest on record producing

conditions susceptible for wildfires into the autumn and winter.

® Extension of fire risk conditions into January coincides with peak Santa

Ana winds — dramatically spreading even small fires.
Nature

® Chaparral and coastal sage scrub ecosystems were out of balance, with
invasive species and preceding unusual climatic conditions leading to

easily ignited continuous fuel beds.

® Construction in urban-wildland interface areas put residences at high

risk of wildfires

Hughes Fire, Los Angeles January 2025 source: Frederic J.Brown
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What do these cases tell us about nature-related

risks for financial institutions?

Immediate risks

® For insurers, nature-related risks can drive rapid high quantity and sizeable payouts.

® For investors (banks and pension funds), nature-related risks can reduce share values, cause expensive damages for clients, drive credit risk profile of

counterparties, and cause reputational damage for clients (and potentially their financers)

Systemic risks

® Droughts and wildfires in California, driven by nature and climate risks pose a systemic risk to the entire financial system of the state.

® Large areas are now seen as uninsurable due to the vast scale of insurance payouts previously and the high-risk profile of the area.

® Without insurance, homeowners and businesses face dire consequences in the case of wildfires, property values may fall, and asset devaluation may occur for

utilities, real estate, and other sectors. Mortgage eligibility is also at risk for many homeowners in affected areas.

This systemic risk has the potential to become a repeating cycle of reduced financial stability:

With rising loan defaults, devaluation of bonds, surges in infrastructure repair costs, massive insurance costs
| or coverage denial, and devaluation of properties at a regional scale all eroding the stability of the California
financial system.

1 The US senate budget committee has identified the climate-driven insurance crisis as a potential source of
a major financial crash

22 July 2025

NEXT TO FALL:
THE CLIMATE-DRIVEN
INSURANCE CRISIS IS

HERE — AND GETTING
WORSE

Staff Report
'mber 2024
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What do these cases tell us about the risks in South J
Africa?

With a similar climate and exposure to drought and wildfires — what are the implications for South African Financial
Institutions

" The wildfire and drought situation in South Africa has some notable similarities with that of California:

California South Africa
Hotter, drier summers Increasing drought/fire frequency 2015-2018 Cape Town drought
Shrubland ecosystems Chaparral, coastal sage scrub Fynbos
Wildland—urban interface Expanding urban sprawl into fire zones Informal settlements near wild areas
Insurance stress Increasing uninsurability post-2025 Short-term insurers exposed to fire/flood risk
Water scarcity Sierra snowpack declining Dam levels volatile, declining recharge

® South African FI's are already seeing some similar issues to those in California [1 multi-peril crop insurance has largely become
unviable, with the area under such coverage falling by over 75% from 2009 — 2018

® The case of California shows that nature-related risks are systemic and financial [ early TNFD adoption and uptake may help
South African financial institutions avoid the issue of pricing lags experienced by Californian financial institutions.
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Key take-home messages

The future cashflows of business
are dependent on the future flow of
nature’s services.

Most corporates and financial
institutions today are inadequately
accounting for nature-related
dependencies, impacts, risks and
opportunities.

The TNFD can help organisations
identify, assess, disclose and
manage nature-related issues,
providing these tools in an integrated
way for the first time.

22 July 2025

Page 43



I Climate Risk
Services

Thank you!

Building a climate-smart, net zero and nature-positive future together.

‘ www.climateriskservices.co \

m


http://www.climateriskservices.com/
http://www.climateriskservices.com/
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