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Clear science and policy signals for addressing climate change

* Climate scientists have concluded that emissions of greenhouse gases such as carbon-
dioxide are leading to global warming and broader changes in our climate.

 Under the 2015 Paris agreement, signatory nations committed to ensure global average
temperatures stay well below 2°C, and preferably 1.5°C, above pre-industrial era levels.
Several countries, including the UK, have made further commitments to achieve
“net-zero” emissions consistent with this outcome. This will require significant change
across our economy in this decade alone.
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Urgency and opportunity of climate action clearer than ever

e

..1nce

CLIMATE CHANGE
Climate Change 2021

The Physical Science Basis

CLIMATE CHANGE 2023

Svaimy b bk Synthesis Report

Summary for Policymakers

1990 1995 2013 2021
“The world faces unavoidable
“There is new| and stronger evidence that “It is unequivocal that human multiple climate hazards over the
most of the warming observed over the influence has warmed the next two decades with global
last 50 years is atfributable fo human atmosphere, ocean and land.” warming of 1.5°C. Even temporarily
activities.” _ _ _ exceeding this warming level will
“Human-induced climate change is result in additional severe impacts,
“An increasing body of observations gives already affecting many weather and some of which will be irreversible.”
a collective picture of a warming world climate extremes in every region
and other changes in the climate system.” across the globe.” “"People and ecosystems least able
_ _ to cope are being hardest hit."”
— Third IPCC Assessment Report, 2001 — Sixth [IPCC Assessment Report, 2021

—IPCC, February 2022
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2023 headlines: the economic & financial effects are intensifying...

Breakingviews

= - BUSINESS Markets Tech Mei Calculators  Videos : Audio Live TV BreakingvieW5: El Nino Will brew up
Climate event El Nino could hit the economy potent new economic storm
from food prices to clothing sales this year ECONOMY

July 4, 2023 2:04 AM GMT+1 - Updated . TOURISM

By Samantha Delouya, CNN

= ‘% MARKETS BUSINESS INVESTING TECH POLITICS CNBCTV INVEST
= US. WORLD POLTICS VIDEO SPOTLIGHT ENTERTAINMENT SPORTS BUY

Greek tourism’s new worries

Extreme weather conditions and crisis management to determine the

Global rice prices could surge higher i choics of many tourists

as flood risks loom over China The cost of damage from the record floods in

s s e e e | Greece’s breadbasket is estimated to be in the

Ef::&gess]ﬂt; ware £ W in & billions REUTERS® iness»  Markets v  Sustainability v Legal v Breakingviews Technology~ Inv

22 May 2023 | Climate and Environment
In Argentina's drought-hit fields, billion
dollar losses and farmers going under
Over two million deaths and $4.3 trillion in economic losses; that's the impact of a half- ) Lucia et going u_ = (=)
N Aal <

century of extreme weather events turbo-charged by man-made global warming, the World R R O T e e see
Meteorological Organization (WMO) said on Monday.




...While the growth & investment opportunities becoming clearer...

WORLD
ECONOMIC
FORUM

C|B||| WHATWEDO OUR CAMPAIGNS  BECOME AMEMBER  BREAKING VIEWS Q, search W
Pressing the accelerator on green The future of jobs is green: How climate
growth could earn up to £57 billion for change is changing labour markets

the UK economy by 2030

Solar is now cheapest electricity in
history, confirms [EA

17 JULY 2023

New analysis from the CBI has shown that making the most of 27 green g .. REUTERS' World ' Business - Mar
£37-57 billion boost to GDP by 2030, equivalent to between 1.6% and 2.4 0 Q @ @
|
) Invest!ng in Climate, Energy | Grid & Infrastructure | Nuclear
B U.S.Economy U.S. Government & Politics Investing in Growth U S SCi entl StS re peat fu sion lg n Itl on
breakthrough for 2nd time
COMMENTARY [08-£D Reuters
The Inflation August 7, 2023 8:07 AM GMT+1- Updated a month ago Business education
Reduction Act Growing green awareness gives eco-
could energize the innovation a competitive edge
econom
. y ‘ Shifting attitudes make investment in cleaner technologies more
on(:ll?r:i:tlme, Neil R. Mehrotra, and Catherine Vi a bIe, acad em iCS argue
May 1, 2023
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...driven by technology & policy factors

Change in competitiveness of solar and wind by country based on global weighted average LCOE, 2010-2022

Solar photovoltaic Concentrating solar power Offshore wind Onshore wind
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Source: Renewable power generation costs in 2022 IRENA (2023)
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https://mc-cd8320d4-36a1-40ac-83cc-3389-cdn-endpoint.azureedge.net/-/media/Files/IRENA/Agency/Publication/2023/Aug/IRENA_Renewable_power_generation_costs_in_2022.pdf?rev=3b8966ac0f0544e89d7110d90c9656a0
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The effects of climate change aren’t just environmental

e Climate change does not just raise environmental questions. We all have a role to play in driving the
change that is needed because it affects all of us. As the central bank and financial regulator, our primary
concern is the impact of climate change to the UK economy and financial system.

* Climate change leads to “physical risks” such as more frequent severe weather events (floods, wildfires
etc.) and longer-term changes in the environment such as sea-level rises. But addressing climate change by
taking action to reduce emissions can create “transition risks” such as changes in government policy,
technology and consumer preferences. These physical and transition risks can lead to financial and
economic risks for individuals, businesses and governments.

@ é;;b-\-» 4-/-(:“}) g

Physical Risks Financial & Economic Risks Transition Risks




...in turn affecting economic & financial outcomes...

Climate Risks Risk Transmission Channels

Considerations for MoFs &

Micro and Meso Central Banks
Affecting individuals and sectors

Macro
Aggregate macroeconomic impacts

1 Climate and economy feedback effects

f Economy, policy and financial system feedback effects

Source: Adapted from Network for Greening the Financial System & Coalition of Finance Ministers for Climate Action



...in turn affecting central banks

These risks affect central banks in a number of ways:

Risks to macroeconomic variables: Physical and transition risks (i.e. from climate shocks and climate
policies) can affect key macroeconomic variables relevant for central bank decision-making, including
output, consumption, investment, productivity, employment, wages, international trade, exchange rates,
inflation and inflation expectations.

Risks to the transmission of monetary policy: Climate change may affect the balance sheets of financial
intermediaries, asset valuations, and the expectations of economic agents. Risks in the form of stranded
assets, increased credit risks and shifts in expectations among economic agents may all impair the
transmission of monetary policy.

Risks to balance sheets: Climate change could increase the riskiness of assets held on central banks’
balance sheets, potentially leading to financial losses (Boneva et al, 2021, NGFS, 2020 and 2021)
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Financial system as an engine to allocate capital & mobilise finance

Provides greater
certainty for the
real economy to
develop and
implement
transition plans

Governments L ERIGERE]L
turn Paris system helps

Agreement into support the real
climate objectives economy

and policies transition

This amplifies
effectiveness of
government policies
and accelerates the
transition to net
zero
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Greening
finance

Pro-actively managing
climate risks and pre-
emptively reducing them

Financing
Green

Channelling investments
that support a whole
economy transition




Supported by transparency of information (labels & standards)

1) Innovation in instruments and investment strategies

Measuring alignment — e.g. portfolio metrics that measure
implied warming from investments and future climate ambition

Mobilising finance to deal with real problems — e.g. retrofit
homes

2) ldentify and reward investments that support the transition
* Role of capital markets — an implied price for carbon
e Labels — e.g. marker for investments in companies with credible transition plan

e Sustainability reporting standards — e.g IFRS Foundation Consultation to establish new body
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The science: nature is declining rapidly...

* Nature is declining faster than any time in human history Trends in Global Vertebrae Abundance as
—extinction rates are around 100 to 1,000 times higher measured by the WWF’s LP|
than average over the past several million years — and is .

accelerating.
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e From 1970 to 2016, the WWF’s Living Planet Index

declined by around 70% on average in populations of
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o
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mammals, birds, fish, reptiles and amphibians.

Global Living Planet Index
species population, 1970=100
i
o
|

30
e The IPBES 2019 global assessment reported a decline in 14 ?2
of 18 categories of ecosystem services since 1970, 0

I I \ [ \ [ [ I I
] ) ) ) 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015
particularly regulating and maintenance services Year

Source: WWF/ZSL (2020)
Note: Based on 20,811 populations of 4,392 vertebrate species
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https://wwf.panda.org/discover/knowledge_hub/all_publications/living_planet_index2/?
https://ipbes.net/global-assessment

I
...putting at risk economic activity that depends on it...

Global wealth per capita, 1992 - 2014

% change since 1992

2001

2007

2013 p=-

Source: Dasgupta, 2021

UN global capital data highlight that while
produced capital per person doubled between
1992 and 2014, natural capital per person
declined by around 40% during the same time

period.

Conservative estimates suggest that $44 trillion
of global GDP (almost 50%) is generated in
sectors that depend highly ($13 trillion) or
moderately ($31 trillion) on ecosystem services
i.e. the benefits that people derive from natural

capital.

* The rapid global loss of biodiversity threatens

continued provision of the critical ecosystem

services that underpin economic activity 18



Nature
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/ Natural assets\

These are the stock of living
and non-living entities, that
together comprise

ecosystems.

Ecosystems are practical
‘units’ of natural assets.

The aggregate of natural
assets are often referred to
as natural capital.

Examples of assets include:
*  Animals

. Plants

= Water

. Minerals

*  Soils and sediments

. Land and ocean

Greater biodiversity strengthens the
provision of ecosystem services.

-~ -
i Biodiversity is a characteristic of "-‘
Nature. It refers to both diversity
(variety) and abundance (guantity) of
natural assets (and ecosystems).

It underpins nature’s capacity to
generate flows of ecosystem services,
by determining ecosystem

k structures /

productivity, resilience and
S adaptability. J

Biodiversity loss weakens the
provision of ecosystem services.

/ Ecosystem \

services

These are the flow of goods and
services provided by ecosystems.

Typically grouped as provisioning
services, regulating & maintenance
services or cultural services.

Examples of services include:

*  Water provision and quality

*  Food and other commodity
provision

. Pollination

. Mass stabilisation and erosion
control

*  Disease control

*  Pest control

*+  Soil quality

I
...and in turn creating financial risks

\

Real economy

All economic activities (i.e.
all sectors and businesses)
depend on some form of
ecosystem services to
operate.

Disruptions to the provision
of ecosystem services will
thereby impact on business
activities and have economic
and financial consequences
(i.e. nature-related financial
risks)

*  Flood and storm protection

A 4

Financial
sector

Disruptions in the real
economy transmit to
the financial sector,

with potential
feedback loops

Economic activities impact on nature and its biodiversity, which then have feedback loops
That is, activities impact on the stock and condition of natural assets, which in turn influences their services.
These impacts occur either via (i) production and consumption processes (eg changing land and sea use, or
exploitation of natural resources or (ii) outputs (eg waste, carbon emissions and other pollutants).



Risks can materialise through variety of channels...

/ Risk factors \ Transmission of risks Materialisation of \

™ financial risks
//’ Nature / T e \ / Microeconomic impacts \ - N

/" Aggregate of natural Busi . h o H holds — h o ) Credit risk
| assets (i.e. ecosystems). Disruption or loss of ecosystem uslnes_.ses e..g. changes in: ouseho ; 5 —e.g. changes in : » Increase in payment defaults
i For example, atmosphere, services generates: ) F|:11.rs||:a_l capital d.a ."'_age ¢ foss Flf income due to - kit el
- water, habitats, minerals, © Pe e e e T . DISTUDtIDI.'I of activities or physical _factcrs (eg. L y
| soils and sediments, = Chronic shocks (eg. decreasing \ral_ue chains ) pand?r_mm] and/or
species. =l T e S el e . Adj_u§t.ment or relocation of transition factors (e.g. loss
* Interactions with other BT of em plD‘_"mE’?ﬂ _ Market risk
Ecosystems produce flow of environmental issues (e.g. " Stranded aissgh . * Changesin prlcezs tc:_physmal ) Riepricing of assets
| goods and services [j.e. e * Raw r.'l'tlﬂtErIEht'gl' price factors (e.g. Fc_:llmatmn} *  Fire sales
| eCosystem services). volatility and/or transition factors L Yy
For example, water security, \ J \ Pricing externalities (e.g. changes to land-use )
| air quality, provision of 4 ™
i gundqs, hatt':rit:t intactness, | Liquidity risk
% hazard regulation. ;;’ . + Shortages of liguid assets
e - / Transition risks \ / Macroeconomic impacts \ * Refinancing risk
Biodiversityisa Changes to public policies, business For example, aggregate changes in: b
| characteristic of nature practices, individual preferences, - <
{inc. quanity and variety). and/or technological innovations: * Consumption, investrment and/or trade flows due to level due T T
It u_nderplns nature’s * “Mature positive” geals and t{:.adaptatlnn to and/for ITIItIg.E_tIDI'I of nature Ic?ss + Disruption of financial institutions’
| capacity to genemg flows targets = Prices due to structural transition and/or physical shocks (e.g. e e
of EEDS‘fﬂﬂ" SErVIces. » Mew protected areas commodities and other goods)
i » Mew sectoral regulations = Productivity due to a “nature positive” transition (e.g.
| Biodiversity loss therefore » Reformed subsidies impacts of an agroecological transition)
i leads '_I'_thf decline in the * Government revenues (e.g. sovereign debt implications , Insurance risk
| provision of ecosystem K / \ changes in international specialisation etc.) / * Increases in insured losses
SErvICes. * Increase in insurance gap
Potentiol feedbock loops
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...and feedback loops

Physical risks
dependencies on ecosystem services

Dependency

Companies
Nature

Transition risks
Responses to impacts

Source: Almeida and Dikau (2022)

Macroeconomic deterioration
leads to financial risks

Finance q E Regulate and
and invest HH supervise

Financial Central banks
institutions & supervisors

N A

Financial risks lead to
macroeconomic deterioration




Examples of ecosystem service disruption that can lead to financial risk

Link to financial risk

Air quality and local
climate (e.g. the regulation
of temperature, humidity
and pollutants)

Water security (e.g.
availability and condition
of freshwater)

Food and other goods
provision (e.g. pollination
enabling agricultural
output)

Habitat intactness (e.g.
intactness reduces risk of
zoonotic disease)

Hazard regulation (e.g.
regulation of the impact of
extreme weather events)

Within the local climate, vegetation can modify temperatures, humidity, and wind speeds. For example, a lack of trees in urban areas increases the urban heat
island effect, increasing air conditioning costs. For air quality, a range of organisms and natural structures (e.g. peat or forests) filter and absorb pollutants that
could directly affect human health or infrastructure.

Sovereign debt risk could increase if revenues from industries reliant on predictable rainfall, such as agricultural export-based economies, are impacted.

Reduced availability of water directly impacts the cost base of several sectors, such as utilities, consumer goods and agriculture, increasing operational
expenditures and cost of living. This could lead to additional credit or market risk associated with the firms impacted, especially if significant investment is
needed to adjust operations.

Direct water consumption is not the only component of the water footprint of a country, business, industry or country. For several industries, indirect water use
from upstream or downstream (i.e. supply chain, agriculture and consumer use) is generally a bigger component of the overall water footprint than their direct
ones (from manufacturing and operations).

Lower production volumes from agricultural, forestry or fishery industries in certain locations could increase the credit and market risk of companies in those
sectors, and it could also lead to a reduction the demand for associated services in across the supply chain, such as manufacturing & processing and distribution,
induced similar credit and market risks.

Less habitat intactness can concentrate species and increase the number of interfaces between those species and humans. This increases the chance of zoonotic
disease — where pathogens transmit from animals to humans — such as Covid-19. Furthermore, the loss of species due to the loss of habitat intactness is
irreversible, with such extinction representing the loss of genetic material that may have held yet to be understood medicinal or other future value.

If the impact of hazards is not regulated, then infrastructure and real estate are put at greater risk of flood, storm, etc. and capital destruction can occur. That
capital destruction poses credit risk where assets are offered as security, and market risk as balance sheets are impacted.
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Work on climate can provide a head start, but much more needed

Far reaching, non-linear &
largely irreversible

&,

Foreseeable yet
uncertain

2}

Delayed action brings
greater risk

GFFERENCES TB

CLIMATE RISK

Broader in scope and
source

9
(Yo
)

Cannot be captured in a
single metric

ol
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Climate & Nature: not just different, but related; risks of compounding

The interaction between climate and
nature can lead to compounding risks,
particularly if not addressed together.

* Climate change as a driver of nature risk

* Nature degradation as a driver of climate
risk

* Climate change mitigation and
adaptation strategies as a potential
driver of nature risk

* Nature as a solution to decrease climate
risk (i.e. nature based solutions) — e.g.
Paris Agreement targets cannot be met
without nature based solutions

Type of risk

Physical risks Transition risks

Arise from changes in weather, climate
and/or biodiversity that impact econormies

Arize from changes in expectations as a
result of a transition to a low-carbon
and/for nature- positive economy

Sources of
environmental risk

Met-zero policies or laws
limiting/ending coal power
generation could lead to
stranded assets

Severe storms destroy built
infrastructure, agricultural CLIMATE-RELATED

crops or livestock RISKS

Clirnate change facilitates
the spread and establishment
of rmany alien species,
leading to loss of biodiversity,
with potential impacts on
agricultural yields

Expansion of protected
areas through Mature Based
Solutions limits businesses’
akility to expand into or
explait natural resources

CLIMATE +
BIODIVERSITY-
RELATED RISKS

Expansion of protected areas
via the Global Biodiversity
Framewark limits businesses’

Loss of pollinators like
bees and bats affects
agricultural yield

BIODIVERSITY-
RELATED RISKS

ability to expand into or
exploit natural resources

Source: Almeida (2021)
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