
When extreme  
becomes the new normal: 
how to address physical 
climate risk

#18  October 2024



2 Document for the exclusive attention of professional clients, investment services providers and any other professional of the financial industry.2 Document for the exclusive attention of professional clients, investment services providers and any other professional of the financial industry.

Key takeaways

– Multi-stakeholder (investors, the scientific 
community and issuers) needs to work hand-
in-hand to channel capital towards adaptation 
solutions that are able to deliver material im-
pact across sectors as mitigation efforts alone 
cannot halt the negative effects of climate 
change.

– Climate adaptation and resilience remains un-
derfinanced, with a significant and growing 
gap of US$194-366 billion per year, or 0.6%-1.0% 
of GDP for developing countries1.

– For investors, climate impacts that materialize 
through chronic and acute physical risks have 
a direct or indirect influence on investments. 
Investors need to examine their physical risk 
exposures across the supply chain of investee 
companies.

– Although there are limitations for integrating 
physical risk due to data and methodologies 
challenges, it is critical for investors to start 

pricing in these risks into their financial mo-
delling and their investment decision process. 
This paper will explore the different ways and 
methods investors may use to start doing 
accounting for these climate risks.

– To support investors in this journey, Amundi 
integrates adaptation consideration into 
investments through various ways, including 
a dedicated climate change framework via 
AIIB-Amundi Climate Change Investment 
Framework, and green bond funds investing in 
resilience bonds or similar instruments. In ad-
dition, physical climate risk is part of Amundi’s 
responsible investment approach and stewar-
dship activities.

– Additional investment solutions exist to break 
financing barriers include blended finance 
arrangements, public-private partnerships, 
and investment instruments such as resilience 
bonds, catastrophe bonds, and insurance-lin-
ked securities.

1. UNEP – Adaptation Gap Report 2023
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1)  The climate adaptation finance gap 
continues to widen 

The science is clear: mitigation efforts alone can-
not halt the negative effects of climate change. The 
world needs to prepare for physical climate changes 
even if we successfully meet the Paris Agreement 
goals. The increase in frequency and severity of acute 
climate hazards is expected to surge in the coming 
years, and will have a profound impact in several parts 
of the world. Moreover, the distribution of anticipated 
acute weather events is disproportionate and uneven, 
biased toward more vulnerable populations.

According to the World Economic Forum, extreme 
climate events are of upmost global concern both in 
the short- and long-term horizon (ranked as top 2 risk 
over the next 2 years, and top 1 risk over the next 
10 years)2. Notwithstanding the persistent signals of 
worsening climate risks and related impacts, the cli-
mate adaptation financing gap continues to widen: for 
this decade it is estimated at US$194bn to US$366bn 

per year for developing countries1. As such, adapta-
tion finance needs are 10 to 18 times greater than 
current flows, 50% more than previous estimation. 

The rate of change and the severity of climate impacts 
is, however, highly dependent on near-term mitigation 
and adaptation efforts. The planning and implemen-
tation of adaption and resilience, and the iteration of 
adaptation cycles need to be accelerated in this de-
cade. Similarly, mitigation efforts to limit the increase 
of the global average temperature can help ensure 
that the largest number of adaptation options remain 
available to us, thus avoiding the worse possible im-
pacts from climate changes and associated loss and 
damage down the road. Hence, a dramatic increase 
in financing for both mitigation and adaptation 
are required to close the global investment gap and 
achieve long-term climate goals. 

1. UNEP – Adaptation Gap Report 2023
2. World Economic Forum - Global Risks Report 2024
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2) Physical risks and investors’ perspective 

a) Defining physical climate risks

Physical climate risks are multi-dimensional and typically viewed as an interaction of three core dimen-
sions: hazard, vulnerability and exposure, as well as reflecting the interdependencies of climate, socioecono-
mic impacts, and biodiversity and natural ecosystems.

b) Why physical climate change impacts matter for investors 

For investors, climate impacts that materialize 
through both chronic and acute physical risks have 
a direct and indirect influence on investments. Loss 
and damage to an investee company’s assets will in-
crease CAPEX costs and operational disruptions will 
affect margin and/or sales. Combined, these effects 
can significantly increase downside risk. Conversely, 
the increasing linkage of adaptation and resilience 
with investment needs and opportunities means that 
businesses will face stiffer competition to innovate 
and explore new opportunities.

According to the World Economic Forum, climate risks 
could hit around 10% of annual turnover, or 4% of the 

market value for businesses3, and potentially have 
wider impacts across value chains and global eco-
nomies. Tackling this issue will require companies 
to change their corporate strategy, develop new 
partnerships, and venture into new markets.

It is vital for investors to thoroughly assess the im-
pacts of climate change on investment portfolios in 
granular detail, i.e., down to the investee company- 
and asset-level (see Table 1 below). For example, this 
includes climate hazards that were once considered 
less material (e.g., the financial impact of extreme 
heat) as effects further intensify and become more 
impactful.

3. World Economic Forum’s White Paper - Accelerating Business Action on Climate Change Adaptation

HAZARD

Refers to the probability of extreme climate change events and physical 
characteristics such as frequency and intensity. These events can generally  
be classified as either acute when they are event-driven (such as cyclones, 
flood, droughts or wildfires), or chronic when they arise from longer-term 
shifts in climate patterns (such as increasing temperature-driven heat 
stress and sea level rise).

EXPOSURE
Relates to the risk each facility faces. Precisely, it estimates  
the potential share and composition of the population or the value  
of properties of assets at risk.

VULNERABILITY

Measures the sensitivity to impacts of the hazard in terms of physical, 
societal and economic factors. This could be referred to as a net climate 
risk value. Physical climate risk assessment requires information on each 
of these factors for each company or issuer. Information from hazards 
combined with the level of exposure will help to derive the corresponding 
vulnerability. 
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Economic Financial Regulatory & Legal Social Ecosystem 

–  GDP, consumption 
and investment, 
imports and 
exports, fiscal 
and monetary 
policies, inflation 
and price stability, 
sectoral output, 
labor productivity, 
critical 
infrastructure.

–  Change in 
employment level 
and economic 
growth.

–  Damage to assets, 
disruption to 
operation and 
supply chain, 
decrease in 
productivity, 
output and 
financials.

–  Insurance cost, 
financing cost, 
access to capital, 
risk appetite.

–  Climate-specific 
legislation, 
regulation 
and policies, 
physical climate 
risk disclosure 
requirements, 
legal liability.

–  Compliance cost, 
resources to 
comply.

–  Displacement of 
people, alteration 
of migration 
patterns, widening 
inequalities, 
intensifying social 
conflicts and 
unrests, creating 
new poverty traps.

–  Infectious 
disease, pollution, 
undernutrition, 
mental health.

–  21% Destruction 
of natural 
resources, land 
and soil change, 
agricultural 
activities, animal 
habitats, water 
quality, food 
system, pollution 
or contamination, 
biodiversity 
impacts, constraint 
on critical 
resources.

Value Chain Company business Real asset Investment

–  Supply chain, 
production, 
transportation  
and logistics, market 
access and customers.

–  Operational disruptions 
and impact on business 
continuity.

–  Revenues, tangible 
assets (PP&E), 
liabilities, costs and 
expenditures, capital 
and financing, technical 
and operational 
performance, intangible 
assets, brand and 
reputation, business 
continuity, license to 
operate, contingent 
liabilities/insurance, 
impairment or write-
down.

–  Financial costs and cash 
flow disruptions.

–  Fixed assets  
(real estate, 
infrastructure, 
agriculture), 
commodities, natural 
resources.

–  Damage or loss of 
assets, repair or 
rehabilitation costs.

–  Equities (listed and 
private), fixed income 
(public and private via 
sovereign/corporates), 
specific investment 
solutions (use of proceed 
bonds, catastrophe 
bonds or insurance-
linked securities).

–  Impact on company 
valuation, investment 
return.

Table 1: Examples of extended impacts 

Besides assessing companies at the entity level, it is 
critical for investors to evaluate the impact that physi-
cal climate risk pose to entire supply chains. Investors 
need to assess both the upstream and downstream 
physical risk exposures of their investee companies 
as climate hazards can exert a knock-on effect 
throughout the supply chain which creates volatility 
in the market and additional downside risk for inves-
tors.

However, it should also be acknowledged that phy-
sical risk is a complex subject that poses challenges 

for investors. Given that physical risk is non-linear, it 
is difficult to anticipate the exact time and locations 
where the extreme climate events would occur and 
their impact. The lack of tools and established methods 
available for investors to account for physical risk into 
company or asset valuation further compounds to 
difficulties in factoring physical risk into investment 
decisions. Despite the limitations, the following sec-
tions will explore current methods that investors 
may utilize to incorporate physical climate risk into 
their investment processes.
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c) Accounting for physical climate risks in investment portfolios

Cost-benefit analysis 

Investors can incorporate physical risk assessment 
and data to evaluate the resilience of their portfolios 
in several ways. One important aspect is the cost- 
benefit analysis of resilience options. This analysis 
involves comparing the proposed expenditure or 
investment with the expected monetary benefits. 
It is crucial to consider both financial, and environ-
mental and social parameters, which may need to be 
translated into economic values.

Financial analyses typically use the discounted cash 
flow (DCF) methodology, which takes into account 
adjustments to cashflow forecasts, such as changes 
in sales, growth or erosion of margin, and increased 
CAPEX requirements (and thus net debt position). 
With access to suitable data, investors can consider 
potential extra costs resulting from physical climate 
hazards, and adjust discount rates in line with such 
longer-term risks. This ensures that the DCF metho-
dology can effectively capture the value of resilience 
options. As such, it is possible to calculate a climate 
risk-adjusted net present value (NPV) of an asset's 
cash flows, and compare the costs of doing nothing to 
those of adapting. 

The methodology for adjusting discount rates in 
relation to climate risks is still subject to debate. 
One approach is to consider modifying an asset's 
credit rating by incorporating its level of resilience 

readiness. The concept of a climate risk scorecard can 
be used as a measure, similar to the one developed 
by Ceres that evaluates entities on several physical 
risk-related dimensions such as whether scenario 
analysis is conducted, level of transparency over cli-
mate-related risk management activities and quality 
of climate disclosures4. The yields of listed bonds with 
similar ratings can then be compared to estimate the 
delta in the cost of debt. 

Financial analysis can also be conducted from an 
equity valuation perspective by considering the cost 
of equity for companies that are implementing resi-
lience measures. Climate resilience measures reduces 
the risk-level of cash flows and can lead to reduced 
cost of equity for resilient-ready companies. However, 
there is currently no consensus on how to translate 
this into an adjustment to the CAPM cost of equity 
formula. 

Academic circles are exploring various considerations, 
such as a climate-risk premium and adjustments to 
the "beta" used in the weighted average cost of capi-
tal of the CAPM. These efforts aim to develop more 
robust methodologies for incorporating climate 
risks into investment frameworks and ensuring 
that private investors can make informed decisions 
based on accurate physical risk assessments.

Physical climate risk framework

Quantifying physical risks is challenging given that it 
involves climate modelling, physical asset mapping 
with geospatial data, value at risk and financial impact 
calculations. For investors, there are three key areas 
of focus when assessing and managing physical 
climate risks: 

1.  Understand climate scenarios, time horizon, 
and methodology

There are various climate models and data sources 
covering selected physical risk hazards, exposure 
and vulnerability across climate scenarios and time 
horizons, which quantify such impacts in terms of 
Value at Risk or financial loss. Investors should still be 
mindful of the limits associated with uncertainties of 

these metrics and scenarios. Various climate scenarios 
are available today, but at times, investors may need 
to augment them with other drivers for stress testing 
or with a wider range of plausible hazard outcomes 
under different pathways. Another key challenge is 
that many scenarios may not account for the mitiga-
tion and adaptation measures the company or the 
country has already adopted or is planning to adopt. 

Common climate scenarios being referenced include 
the Intergovernmental Panel on Climate Change 
(IPCC) Representative Concentration Pathway (RCP)5, 
Shared Socio-Economic Pathways (SSP)6, and the 
International Energy Agency (IEA) World Energy 
Outlook Scenarios (which map future global primary 

4. https://www.ceres.org/resources/assessments/climate-risk-scorecard
5. RCPs describe different pathways of GHG emissions and atmospheric concentrations, air pollutant emissions and land use.
6.  SSPs model how socioeconomic factors such as population, economic growth, education, urbanization and the rate of technological development may 

change over the next century.

ESG Thema #18 When extreme becomes the new normal: how to address physical climate risk

https://www.ceres.org/resources/assessments/climate-risk-scorecard


7 Document for the exclusive attention of professional clients, investment services providers and any other professional of the financial industry.

7. https://research-center.amundi.com/article/modeling-direct-and-indirect-climate-related-physical-risks 
8. https://gain.nd.edu/our-work/country-index/

energy use to atmospheric CO2 concentration in the 
atmosphere). Physical risk scenarios often refer to 
the assumptions of the IPCC RCPs, primarily through 
a moderate emissions pathway (RCP 4.5) and a high 
emissions scenario (RCP 8.5). Based on IPCC RCPs and 
SSPs, the Network for Greening the Financial System 
(NGFS, a network of central banks a financial super-
visors) has also established a number of physical risk 
scenarios to assist climate risk analysis for the financial 
sector. 

Amundi Investment Institute’s recent paper on “Mo-
deling Direct and Indirect Climate-related Physical 
Risks”7 models direct and indirect damages using 
the example of worldwide tropical cyclones, and 
illustrates the distribution of future damages across 
several countries. There are two methods examined 
in the paper to estimate the costs of physical climate 
change. The bottom-up approach (direct damage) 
assesses the geographical locations of all physical 
assets of the company, identifies hazard sensitivities, 
and aggregates estimated damages at the portfolio 
level. Another method is the top-down stochastic 
approach, which models the damages in terms of 

GDP loss from extreme events at the country level, 
which are then disseminated at the sector level. 

2.  Identify high risk or hotspots by sector,  
asset type and geographical location

It is important to understand the various types of 
physical risk and its materiality across locations 
and sectors. Having access to specific data on the lo-
cation of the physical asset or infrastructure, as well as 
on the supply chains of companies, makes it possible 
to pinpoint hotspots or high-risk companies. In turn, 
this can allow investors to work out the level of risk 
exposures and probabilities of damages from climate 
change and extreme weather events. Taking a sector 
and geographic location approach, “high-risk” sectors 
include utilities, energy, materials & industrials, capital 
goods. For example, at the country level, the ND-GAIN 
country index8 measures the vulnerability (health, 
food, ecosystem, habitat, water, and infrastructure) 
and readiness (social, economic, and governance) of 
countries. Many data providers also provide climate 
and geospatial analysis to overlay asset locations on a 
climate hazard map.

Graph 1: ND-GAIN Country Index (2023)

Worse Better

Source: ND-GAIN Country Index Scores, Updated May 2023
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3. Assess data output and impacts

We need to develop appropriate evaluation criteria 
and frameworks to identify specific hazards and 
physical risk impacts from assets and companies 
within investment portfolios. Without adequate 
adaptation and resilience measures, physical risks 
could have significant direct and indirect business 
and financial implications for companies stemming 
from interruptions, damages and costs (including 
insurance). 

While it is important to monitor physical risk change 
over time, we understand there are certain barriers 
in the assessment of physical climate risk. Common 
challenges are data availability especially with regards 
to asset location, the ability to anticipate the occur-
rence and intensity of climate hazards, the difficulty to 

assess adaptation and resilience actions at company, 
national, and regional level, and last but not least, the 
secondary effects of physical climate risk and relevant 
socioeconomic impacts.

However, barriers are expected to reduce over 
time as models and data providers are improving 
and enhancing their data and coverage. The climate 
reporting and disclosure regime already covers the 
integration of transition and physical risk and oppor-
tunities for companies, which should help investors 
in their assessment. Regardless, investors should still 
actively seek granular information from companies 
including assumptions, drivers, and indicators used 
in climate scenarios and models, and how their phy-
sical climate risk and resilience are factored into their 
strategy and business operations.

ESG Thema #18 When extreme becomes the new normal: how to address physical climate risk
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3)  Concrete solutions to adaptation  
and resilience 

a) Developing a portfolio with adaptation considerations

From a portfolio construction perspective, adaptation 
and resilience can be integrated into the investment 
framework and asset selection process. For instance, 
a screening criterion can be introduced to select 
companies that are either best-in-class in terms of 
responding to physical risk across the operations in 
their value chain, or companies that are deemed to 
have positive momentum towards adopting adapta-
tion measures in their operations. A concrete exa-
mple of implementing this approach can be found 

in the AIIB-Amundi Climate Change Investment 
Framework (see Case study 1 below)9. Based on this 
framework, Amundi has been managing a climate 
bonds portfolio for AIIB that invests in companies 
that score high in their alignment with the different 
dimensions of the Paris Agreement objectives, inclu-
ding climate change adaptation. A few years later, 
Amundi launched a pooled fund for a London-based 
fiduciary manager that uses for a large part this same 
investment framework.

9.  https://www.aiib.org/en/policies-strategies/framework-agreements/climate-change-investment-framework/.content/index/AIIB-Amundi-Climate-Change-
Investment-Framework-FINAL-VERSION.pdf

While building debt portfolios with adaptation elements is more common, investors can also consider inves-
ting in project-level equity, in order to scale solutions across areas of climate adaptation: water management, 
resilient food systems, geospatial intelligence, etc.

The AIIB-Amundi Climate Change Investment Framework is a first-of-its-kind framework developed to 
contribute to the three key objectives of the Paris Agreement: Climate Change Mitigation, Climate 
Adaptation, and Contribution to the Transition to Net Zero. The framework translates these objectives 
into investment metrics that investors can use to assess an investment’s level of progress and achieve-
ments. For assessing Climate Adaptation, two primary metrics are used:

–  Risk exposure assessment metric: 
considers the proportion of a company’s 
operation that are located in geographies 
with high physical risk and the probability of 
climate hazards occurrence in the company’s 
geography of domicile.

–  Risk management metric: considers the 
company’s effort to increase the resilience 
of their assets in response to exposure to 
physical risks.

Other adaptation-related screening considerations include evaluating if the company has implemented 
physical or soft infrastructure (e.g. capacity building) steps to improve the resilience of their operations, 
the degree of dependence of the company on raw materials at risk of shortage in the event of climate 
hazards, and the financial impact of climate-related disruptions on the company.

The framework enables investors to invest in future leaders on climate change and has a dual benefit 
of guiding engagement efforts to increase alignment of issuers, and position a portfolio to source for po-
tential returns from future repricing of physical risk and other climate-related risks in the capital markets. 
This framework has been applied to several debt portfolios managed by Amundi, proving the potential 
of this approach to mobilize private capital to meet the funding gap in climate change fixed-income 
instruments in developing countries.

Case study 1: Integrating adaptation and resilience into an investment framework
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b) Scaling use-of-proceeds bond investments in adaptation

According to the latest CPI Global Landscape of Cli-
mate Finance, adaptation finance is still low, at 9% 
of total climate finance in 2021-2022, with the vast 
majority of financing going instead to mitigation 
purposes10. Moreover, while adaptation finance in-
creased by 29% in 2021-2022 to US$63 billion (from 
US$49 billion in 2019-2020), the share of total climate 
finance directed to adaptation almost halved in the 
same period. This shows there is significant need to 
scale up adaptation financing, at a time when coun-
tries’ climate vulnerabilities are growing. 

From a security-level perspective, sustainable bonds 
can be a concrete way to finance climate resilience 
projects across sectors. While debt instruments have 
mostly focused until now on financing climate miti-
gation efforts, rather than climate adaptation ones, 
we believe that the sustainable debt market remains 
a key avenue for tapping private financing on specific 
adaptation and resilience projects.

Market-rate debt instruments indeed currently domi-
nate adaptation finance, amounting to US$37.5 billion, 
representing 60% of total adaptation financing in 

2021-2022. Most of these instruments are issued by 
national and multilateral development finance institu-
tions (DFIs) and fund projects across sectors (water 
treatment, agriculture, forestry, etc.). 

While a multitude of adaptation activities can be 
implemented across sectors, it is important that they 
are based on existing market standards, to ensure 
they achieve material impact without causing harm 
to other environmental and social aspects. Clarity on 
activities that fall under the definition of adaptation 
and resilience projects is equally important to avoid 
green- or impact-washing risks.

To help develop greater awareness and more guidance 
on project financing for adaptation and resilience 
activities, the United Nations Office for Disaster 
Risk Reduction’s Guide for Adaptation and Resi-
lience Finance11 offers a reference point for investors 
looking to finance such activities, particularly in emer-
ging markets and developing economies. Broadly 
speaking, the guidebook categorizes seven Climate 
Resilience themes12 into two types of investments:

10. CPI (2023). Global Landscape of Climate Finance in 2023 
11. https://www.undrr.org/publication/guide-adaptation-and-resilience-finance 
12.  The seven climate resilience themes are: resilient agri-food systems, cities, health, industry and commerce, infrastructure, nature and biodiversity nature-

based solutions, and societies
13. https://publications.iadb.org/en/adaptation-solutions-taxonomy

The Adaptation Solutions Taxonomy13 is another 
investor resource for adaptation financing, which spe-
cifically covers a framework for classifying adaptation 
activities offered by Small and Medium Enterprises 
(SMEs) in developing countries. Activities can be 
broadly grouped into those relating to Climate Adap-
tation Intelligence – activities that aid in identifying 

and assessing physical climate risks – and Climate 
Adaptation Products and Services – activities that 
aid in addressing physical climate risk. Table 2 below 
provides a non-exhaustive summary of potential 
adaptation projects as described in the Adaptation 
Solutions Taxonomy.

Investments that create the conditions or capacities needed to facilitate adaptation and resilience, 
where benefits may only be realized over time (e.g. constructing coastal defenses to protect businesses 
and communities against increasing flood risks).

Enabling (or type 2) investments

Investments that minimizes the direct impact of natural hazard and physical climate risks (e.g. upgra-
ding irrigation system to increase water efficiency and minimize water in areas of high water stress).

Adapted (or type 1) investments

ESG Thema #18 When extreme becomes the new normal: how to address physical climate risk
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Table 2: Adaptation Solutions Taxonomy Project

Source: The Adaptation Solutions Taxonomy

Sector Climate Adaptation Intelligence Climate Adaptation Products and Services

Agriculture

–  Climate monitoring and forecasting
–  Temperature regulation technologies  

for livestock
–  Remote sensing-based drought monitoring 

tool
–  Crop data and analytics platform  

with mapping interface

–  Drought tolerant crops
–  High precision laser land levelling  

to reduce runoff
–  Pressurized irrigation technologies  

using sprinkler, drip, mini-sprinkler,  
or high-efficiency drip systems

–  Parametric insurance

Coastal Zones

–  Early warning systems for extreme coastal 
weather events

–  Satellite imagery for monitoring and impact 
assessment

–  Sea-level processing software

–  Geosynthetics (e.g., geotextiles  
and geomembranes)

–  Constructed wetlands and artificial reefs

Health

–  Disease surveillance systems
–  E-Health such as remote diagnostics,  

health and disease surveillance systems  
for outbreak detection

–  Long-lasting insecticidal nets
–  Rapid diagnostic tests

Transport

–  Intelligent transportation systems to 
monitor road conditions, address hazards 
in real time, moving traffic away from areas 
experiencing a natural disaster, point first 
responders to identify priority intervention 
areas

–  Extreme heat/cold resistant paving material
–  Active motion-dampening systems

Water Supply  
& Management

–  Water monitoring and modelling  
(e.g. water resource mapping)

–  Hydrological forecasting system

–  Water storage and harvesting
–  Water saving technologies / water loss 

reduction technologies such as smart water 
meters, pressure control equipment

AIIB’s first Climate Adaptation Bond issued in 2023 
is an example of a thematic bond where proceeds 
are directed towards climate-resilient and adaptive 
infrastructure investments14. Examples of eligible 
projects include a municipal services improvement 
project in India aimed at improving water supply and 
treatment infrastructure, and another project enhan-
cing the capacity of flood risk management, flood 
emergency responses and post-disaster rehabilitation 
of flood-damaged areas for municipalities in China.

When considering investments into adaptation so-
lutions, we can further expand the scope to include 
Nature-based Solutions (NbS). According to the In-
ternational Union for Conservation of Nature (IUCN), 
nature-based solutions can be understood as me-

thods that leverage nature and healthy ecosystems 
to address major challenges such as climate change, 
disaster risk reduction, food and water security, 
biodiversity loss and human health15. In the context 
of adaptation, nature-based solutions can involve 
the conservation of natural resources, habitats and 
ecosystems that lead to enhanced resilience against 
climate hazards. For instance, Mexico’s Sustainable 
Development Goals (SDG) Sovereign Bond issuance 
in 2022 featured allocations to ecological restora-
tion activities, wildlife conservation and sustainable 
forestry development, contributing to both climate 
mitigation and adaptation objective16. Other examples 
of nature-based solutions for adaptation as described 
by the European Environment Agency17 are listed be-
low in Table 3.

14. https://www.aiib.org/en/news-events/news/2023/AIIB-Issues-First-Climate-Adaptation-Bond-Targeting-Resilient-Infrastructure.html
15. International Union for Conservation of Nature (IUCN) https://www.iucn.org/ 
16.  https://www.finanzaspublicas.hacienda.gob.mx/work/models/Finanzas_Publicas/docs/ori/Ingles/SDG/Mexicos_SDG_Bond_Allocation_and_Impact_

Report_2023.pdf
17. https://www.eea.europa.eu/publications/nature-based-solutions-in-europe 
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Table 3: The European Environment Agency’s Nature-based Solutions

Sector NbS Options NbS Benefits Climate Impacts 
Addressed

Water  
Management

–  Restoration of rivers  
and floodplains

–  River buffers (e.g. vegetation strips)
–  Water sensitive forest management

–  Regulation of water flows
–  Reduction of floods and soil erosion
–  Recreation and aesthetic  

appreciation
–  Biodiversity
–  Water quality

–  Droughts
–  Floods

Forests  
and Forestry

–  Protection and restoration  
of forests

–  Sustainable forest management
–  Integration of trees/forest  

into the landscape

–  Regulation of water flows
–  Reduction of floods
–  Control of disease and pests
–  Slope stabilization
–  Carbon sequestration
–  Biodiversity
–  Recreation and aesthetic  

appreciation

–  Droughts
–  Floods
–  Fires

Agriculture

–  Improved soil and water  
management

–  Crop type diversification  
and rotation

–  Agroforestry

–  Retention of water and soil  
retention

–  Mitigation of heat stress
–  Control of disease and pests
–  Carbon sequestration
–  Soil fertility
–  Biodiversity

–  Droughts
–  Floods
–  Heat stress

Urban Areas

–  Parks, forest, street trees
–  Green buildings (e.g. green roofs, 

green walls)
–  NbS for water management  

(e.g. bioswales, detention ponds)

–  Cooling air temperature
–  Regulation of water runoff
–  Carbon sequestration
–  Biodiversity
–  Human health and well-being
–  Water quality

–  Floods
–  Heat stress

Coastal Areas

–  Rehabilitation and restoration  
of coastal habitats

–  Barrier islands, beach nourishment
–  Hybrid solutions (e.g. green dykes, 

vegetated levees)

–  Reduction coastal flooding
–  Stabilization of coast
–  Carbon sequestration
–  Biodiversity
–  Recreation

–  Sea level rise
–  Storm surges
–  Coastal erosion

Source: European Environment Agency

ESG Thema #18 When extreme becomes the new normal: how to address physical climate risk
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Table 4: ICMA Suggested Metrics for Climate Adaptation Projects

Climate Hazard Exemplary Indicators

Temperature-related –  in grid resilience, energy generation, transmission/distribution and storage in MWh
–  in the number of wildfires, and/or in the area damaged by wildfires in km²
–  in emergency and unplanned rail and tarmac replacement in km
–  in grid resilience, generation and storage in MWh

Wind-related –  in repair costs due to storms (to all kinds of infrastructure and assets)
–  in the number of customers/employees suffering loss of power / transport services
–  in the number of power lines incapacitated due to storms

Water-related –  in flood damage costs
–  in number of operating days lost to floods
–   /= Reduced/avoided water loss (in reservoirs/waterways/natural habitats etc.) in m³
–  in land-loss from inundation and/or coastal erosion in km²
–  in number of operating days lost to floods
– + water availability and/or increased water catchment in m³/year
–  in household demand for clean water in m³/year

Land-related –  in repair costs and/or operating days lost due to landslides
–  in area under wetland management in km²
–   in the number of operating days lost to disrupted transport networks  

or other infrastructure
–  in changes in the nutrient and/or pH level for agricultural soils
–  in agricultural land using more drought resistant crops in hectares
–  = Area cultivated by precision agriculture in km²

Source: ICMA

  Increase   Reduction  = avoided  +  Additional

18.  https://www.icmagroup.org/assets/documents/Regulatory/Green-Bonds/Suggested-metrics-for-Climate-Adaptation-projects-with-Reporting-Templates-
December-2020-151220.pdf

c) Impact measurement

In assessing the positive adaptation and resilience 
impacts of investments, key outcomes to enhance 
adaptive capacity for the people (whether individuals, 
families, or communities in terms of number of be-
neficiaries), planet (i.e., area of habitat in size under 
climate adaptation programs), and the economy (i.e., 
number of businesses adopting climate resilience 

measures) should be compared to investments with 
a hypothetical baseline without such adaptation in-
vestment. This approach is in line with the Interna-
tional Capital Markets Association’s (ICMA) impact 
reporting guide for adaptation projects and a list 
of indicators categorized by climate hazards can be 
found in Table 4 below18.
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d) The role of investor stewardship in climate adaptation

Beyond direct investments, stewardship functions 
as a proactive approach for investors to drive the 
adaptation and resilience agenda with investee 
companies that can lead to tangible improvements 
in incorporating physical risk topics into a company’s 
business planning and strategy. As featured in our 
2023 Engagement Report19, physical risk is one of the 

key topics of engagement at Amundi. We focus our 
engagement on companies that are considered “High 
Risk” based on their sector exposure to physical risk, 
particularly for the following sectors: Electric Utilities, 
Electronic Equipment & Instruments, Semiconductors, 
Oil & Gas Companies, and Telecommunication

No. Objective Focus Detail Potential engagement topic

1 Strategic 
planning 

Climate 
strategy, clear 
roadmaps, 
business 
plans with 
proper 
governance

Integrate climate change adaptation with 
a holistic approach and impact framework. 
Develop clear roadmap, action plans 
and commitments. Proper governance 
with clear roles and responsibilities, and 
evaluation of strategy alignment and 
implementation progress.

Proper governance 
with defined roles and 
responsibilities to maintain 
oversight on climate changes 
and related risks.

2 Internal 
assessment 
and 
integration

Impacts, 
Risks, 
Solutions, and 
Opportunities 

Assess climate risks and impacts (identify, 
measure and monitor), incorporate them 
into risk management, climate stress 
testing, business continuity planning, 
identify materiality and hotspots, review 
resilient solutions and look for business 
opportunities.

Enhance science-based 
physical risk assessment with 
more clarity on the scenarios 
used and the time horizons 
chosen.

3 Financing 
commit-
ment and 
enhance 
capacity

Business and 
financing 

Conduct adaptation and resilience 
programs and measures to enhance 
adaptive capacity with corresponding 
financing or investment.

Understand the current 
human capital structure 
dedicated to adaptation, 
resiliency and response.
Encourage adoption of 
nature-based solutions  
for adaptation and resiliency.

4 Inclusive 
scope 

Value Chain, 
Partnership, 
and 
Inclusiveness

Work with key stakeholders and 
vulnerable groups to support adaptation 
and enhance resilience. Find areas of 
collaborations and participate in industry 
collaborations to deliver transformative 
projects to build community and 
ecosystem resilience.

Diffuse physical risk 
assessment and management 
practices throughout  
the entire value chain.

5 Credibility 
and  
advancement

Transparent 
disclosure 

Disclose information and data about how 
are physical risks are being assessed, 
managed, and monitored. 

Increase transparency  
on engagement with other 
stakeholders on exposure  
to and assessment of physical 
risks. 

Table 5: Amundi’s engagements cover several objectives

19.  https://about.amundi.com/files/nuxeo/dl/5994803c-6af1-4d7e-89e0-f1134f6374a7

These are the priority areas required for companies to be considered more ready, resilient or better adapted for 
physical climate risks. Even so, external factors could still have an impact on the degree of readiness, such as 
insurability and national efforts in mitigating physical risks.
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20. Task Force on Climate-related Financial Disclosures (TCFD)

Engagement in utilities sector

We engaged with PG&E since 2022 due to the company’s exposure to physical hazards such as wildfire 
and heatwaves that directly impact their assets. There have also been additional concerns related to the 
adequacy of safety measures and maintenance practices for the company’s infrastructure. Physical risk 
has become a significant issue for the company, with wildfires in 2019 that has led to filing of bankruptcy 
and an estimated $30 billion in liability for fires attributed to poorly maintained equipment. Since the 
start of the engagement, we have observed improvements in the company’s wildfire mitigation plan 
including installing of insulated transmission lines, a powerline undergrounding program, public safety 
power shutoffs, and an elevated governance oversight framework. The company has also revised its 
strategy to provide a more detailed overview of its R&D plans for the next 10 years, covering innovations 
to reduce the risk of wildfire damage.

Engagement in telecommunications sector

We engaged with Verizon given the Telco sector’s critical dependence on network infrastructure or data 
centers that are prone to damage from hazards such as storms, floods, or wildfires. Given the dispersion 
of Telco assets, physical risk management has to be an integral part of the company’s business plan 
including measures relating to risk mitigation and disaster recovery. Engagements with Verizon cente-
red on encouraging more granularity in TCFD20 reporting to include physical risk aspects such as risk 
assessment process, transparency on Board accountability, transparency on engagements with other 
stakeholders on exposure to physical risks, and improving quality of climate-related disclosures. Since 
the release of their 2023 TCFD report, we note greater clarity in the governance oversight of climate 
risks and a revision of time horizons for evaluating climate risks that are more in line with their financial 
planning and reporting.

Source: Amundi Engagement Report 2023

Case study 2: Sectoral engagements on physical risk

ESG Thema #18 When extreme becomes the new normal: how to address physical climate risk
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4)  Other market players can play a crucial 
role in scaling adaptation finance

Apart from private investors, Multilateral Develop-
ment Banks (MDBs) and development agencies 
can play a crucial role in financing adaptation and 
resilience programs by providing financial support 
to low- and middle-income economies through va-
rious instruments. For example, several MDBs and 
the International Development Finance Club (IDFC) 
have worked together to improve the harmonization, 
comparability and transparency of the adaptation 
finance. The IDFC-MDB Common Principles for 
Climate Change Adaptation Finance Tracking were 
established in 2015 to improve reporting on adap-
tation finance and provide a standardized approach 
for tracking such financings. These principles serve 
as the foundation for enhancing transparency and 
comparability in reporting, and have been updated 
and adopted by the IDFC and MDBs to improve their 
operational application.

Development finance institutions can also play a 
role in scaling the market by providing concessional 
lending and grants. Over 2021-2022, this type of 
financing amounted to US$24 billion, according to 
CPI, representing 38% of tracked adaptation finance21. 
While this is promising, more work can be done to 
remove investment barriers and unlock private sector 
capital, in particular in EMDEs that are traditionally 
considered as riskier.

The insurance sector also plays a crucial role in 
adaptation and resilience efforts. The relationship 
between risk transfer and adaptation investment is 
complementary, as both practices contribute to the 
management and pricing of physical climate risks. 
Insurance solutions can provide additional incentives, 
such as reduced premiums, for adaptation invest-

ments that reduce risk to assets and communities. 
Insurance-related analytics, particularly catastrophe 
modelling, can also support adaptation investments 
in achieving their desired outcomes effectively.

In certain geographical areas, the rising frequency and 
severity of hazards have rendered certain economic 
activities uninsurable. In recent years, the insurance 
industry has seen significant innovation in relation 
to adaptation investments, particularly through the 
development of insurance-linked securities (ILS). 
ILS are financial instruments that are dependent on 
insurance-related, non-financial events, including 
natural disasters like hurricanes, earthquakes and 
pandemics. We indeed observe positive momentum 
in the ILS market, with a growth rate of 20% in 2023 to 
US$43.1bn, up from US$35.5 bn in 202222. 

Catastrophe bonds, a sub-type of ILS that transfer 
risks from issuers to investors by raising money for 
companies in the insurance industry in the event of 
a natural disaster, have also seen growing traction: 
issuances have reached record highs in 2023, at 
US$15bn. Overall, the market has grown at about 
4% annually for the past six years, which is roughly 
in line with the growth of global natural catastrophe 
exposures23.

Beyond financial instruments, initiatives like CCRI (Cli-
mate Change Resilience Initiative) have also emerged 
to blend risk transfer and credit solutions, aiming to 
enhance cash-flow predictability and the net present 
value (NPV) of investments24. Overall, the insurance 
sector plays a vital role in supporting adaptation and 
resilience efforts by providing risk transfer solutions, 
incentives for adaptation investments, and valuable 
analytics.

21. https://www.climatepolicyinitiative.org/wp-content/uploads/2023/11/Global-Landscape-of-Climate-Finance-2023.pdf 
22. https://www.swissre.com/dam/jcr:bb189e59-a15f-49df-a250-07b2c6b2d9bd/2024-02-sr-ILS-market-insights-feb-2024.pdf 
23. https://www.swissre.com/institute/research/sigma-research/Economic-Insights/catastrophe-bond-issuance.html 
24.  See more at: Coalition for Climate Resilient Investment (CCRI). Available at: https://climateaction.unfccc.int/Initiatives?id=Coalition_for_Climate_Resilient_

Investment
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5)  Conclusion: Financing climate adaptation 
cannot wait

Climate adaptation is an essential objective alongside climate mitigation efforts to meet the goals of the Paris 
Agreement. Still, it continues to be a highly underfinanced area. Considering the intensity and frequency of 
extreme weather events, financing climate adaptation cannot wait further. Moreover, acting now will reduce the 
overall cost from rebuilding as a result of climate-related disasters.

Despite the current limitations related to physical risk methods and data, investors need to understand the im-
portance of assessing both the upstream and downstream physical risk exposures of their investee companies. 
Investors already have the opportunity to start incorporating physical risk factors into their financial modelling 
and investment decision process. They can also drive capital towards adaptation solutions through methods 
such as adequate assessment of physical climate risk, dedicated investment framework and stewardship acti-
vities. 

Finally, a wide range of stakeholders is required from both public and private areas to work together and 
complement adaptation financing efforts through blended finance, partnerships, and innovative solutions. 
The entire financial community needs to make climate adaptation a priority item on their agenda, considering 
the knock-on effects that climate hazards can have on the economy and the downside risk they represent for 
investors.
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