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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

2023
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2023 headlines: the economic & financial effects are intensifying…
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…while the growth & investment opportunities becoming clearer…
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…driven by technology & policy factors

OFFICIAL BLUE

Source: Renewable power generation costs in 2022 IRENA (2023)

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

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

• 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.

Physical Risks Financial & Economic Risks Transition Risks
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Considerations for MoFs & 
Central Banks

Climate Risks

Transition Risks

• Policy and 
regulation

• Technology 
development

• Consumer 
preferences

Physical Risks

• Chronic (e.g., 
temperature, 
precipitation, 
agricultural 
productivity, 
sea levels

• Acute (e.g., 
heatwaves, 
floods, 
cyclones, 
wildfires)

Risk Transmission Channels

Micro and Meso
Affecting individuals and sectors 

Macro 
Aggregate macroeconomic impacts

• Capital depreciation
• Shifts in prices (structural changes, inflation and supply shocks)
• Productivity changes (from severe heat, diversion of investment to 

mitigation and adaptation, higher risk aversion)
• Labour market frictions (from physical & transition risks)
• Socioeconomic changes (changing consumption patterns, 

migration, conflict)
• Impacts on international trade, exchange rates, capital flows

Households
• Loss of income (from 

weather disruption, health 
impacts and labor market 
frictions)

• Property damage (extreme 
weather) or restrictions  
(low-carbon policies) 
increasing costs and 
affecting valuations

Businesses
• Property damage and 

business disruption from 
severe weather events

• Supply chain disruptions
• Stranded capital and 

additional capital 
expenditure

• Changing demand and costs
• Legal liability (from failure 

to mitigate or adapt)

Finance
• Credit risk (defaults by businesses & 

households, collateral depreciation)
• Market risk (repricing of equities, fixed 

income etc.)
• Underwriting risk (increased insured 

losses & insurance gap)
• Operational risk (supply chain 

disruption & forced facility closure)
• Liquidity risk (demand for liquidity & 

refinancing risk)

Government
• Lower tax revenues
• Lower dividends of SOEs
• Higher cost of borrowing
• Constrained fiscal space
• Stranded SOE capital
• Infrastructure damage
• Liability risks (e.g., sovereign

guarantees, critical infrastructure 
replacement, compensatory payments 
to sectors & workers, public health& 
disaster emergencies, firm bailouts)

Climate and economy feedback effects

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

…in turn affecting economic & financial outcomes…

Economy, policy and financial system feedback effects



…in turn affecting central banks
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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

Greening 
finance

Pro-actively managing 
climate risks and pre-

emptively reducing them

Financing
Green

Channelling investments 
that support a whole 
economy transition

Provides greater 
certainty for the 
real economy to 

develop and 
implement 

transition plans

The financial 
system helps 

support the real 
economy 
transition

This amplifies 
effectiveness of 

government policies 
and accelerates the 

transition to net 
zero

Governments 
turn Paris 

Agreement into 
climate objectives 

and policies
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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) Identify and reward investments that support the transition

• Role of capital markets – an implied price for carbon

• Labels – e.g. marker for investments in companies with credible transition plan

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

17

• Nature is declining faster than any time in human history 

–extinction rates are around 100 to 1,000 times higher 

than average over the past several million years – and is 

accelerating. 

• From 1970 to 2016, the WWF’s Living Planet Index

declined by around 70% on average in populations of 

mammals, birds, fish, reptiles and amphibians. 

• The IPBES 2019 global assessment reported a decline in 14 

of 18 categories of ecosystem services since 1970, 

particularly regulating and maintenance services

Trends in Global Vertebrae Abundance as 
measured by the WWF’s LPI

Source: WWF/ZSL (2020)
Note: Based on 20,811 populations of 4,392 vertebrate species

https://wwf.panda.org/discover/knowledge_hub/all_publications/living_planet_index2/?
https://ipbes.net/global-assessment


…putting at risk economic activity that depends on it…
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• 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

Global wealth per capita, 1992 - 2014

Source: Dasgupta, 2021



…and in turn creating financial risks

19
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Risks can materialise through variety of channels…



Financial 
institutions

Nature Impact

Dependency

Physical risks
dependencies on ecosystem services

Transition risks
Responses to impacts

Central banks 
& supervisors

Regulate and 
supervise

Finance 
and invest

credit, liquidity, 

market and 

operational risks

Financial risks lead to 

macroeconomic deterioration

Macroeconomic deterioration 

leads to financial risks

…and feedback loops

Companies

Source: Almeida and Dikau (2022)



Type Link to financial risk

Air quality and local 

climate (e.g. the regulation 

of temperature, humidity 

and pollutants)

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.

Water security (e.g. 

availability and condition 

of freshwater) 

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).

Food and other goods 

provision (e.g. pollination 

enabling agricultural 

output) 

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.

Habitat intactness (e.g. 

intactness reduces risk of 

zoonotic disease)

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.

Hazard regulation (e.g. 

regulation of the impact of 

extreme weather events)

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.

Examples of ecosystem service disruption that can lead to financial risk
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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

Delayed action brings 

greater risk
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Cannot be captured in a  

single metric

More local vs global
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Climate & Nature: not just different, but related; risks of compounding

• 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

Source: Almeida (2021)

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