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Overview
• Adaptation is a process, not a one-off intervention. Need to continuously assess – adaptation pathways.
• Prioritization is important – urgency, timing, scale. 
• Essential to weigh pragmatism, practicability, robustness and fitness for the future. 
• Suggest establishing a list of principles with regards to treatment of data, uncertainty, return periods. 
• Importance of considering risks at asset level, system level and interdependencies across sectors. 
• Window of opportunity: Establishing link between resilience and net zero/ smart grids as well as nature 

agenda – this is changing system requirements/set-up, investments are being made. 
• Data needs: We need to establish a relationship between assets, systems, hazards and damages for 

probabilistic risk analysis: 
– Hazard data - sudden/extreme and slow onset risks. Multi-hazard ideally!
– Asset data: locations and valuations
– Systems data – including macro-economic data, sector indicators, elasticity of demand, often difficult to find
– Damage curves 
– Adaptation assessment (CAPEX, OPEX, co-benefits, maintenance costs, etc.)

• Most analysis on asset level, some modelling of system level, but very little on interdependencies. 
• Translating into adaptation action requires indicators and qualitative assessments: monetization, investment 

return, who pays, alignment with pricing/tariff regimes? 
• Monitoring adaptation is essential – requires clear methodology. 



Climate Risk Taxonomy 
(Task Force on Climate Related Financial Disclosure)
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Risks arising from the physical impact of climate 

change
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Physical Risk Taxonomy – EU Taxonomy
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Transition Risks
Risks determined by the transition to a low carbon 

economy

European Taxonomy: goals and provisions on climate adaptation
The robust climate risk and vulnerability assessment shall be undertaken on a variety of physical
risks
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When assessing impacts and designing adaptation measures it is 
important to reflect on assets, systems and interdependencies. 



According to Marsh McLennan’s Flood Risk Index, over 
a quarter of Europe’s power generation capacity may 
be affected by floods under 2.0 and 3.5℃ conditions

Climate risks will escalate 

Present 
Conditions

2 °C 3.5 °C

Global 23% 41% 48%

EU 7% 28% 29%

United 
States

23% 36% 41%

United 
Kingdom

5% 16% 18%

Climate 
impact
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• Physical risks
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• Physical risks 
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In 2020, 87% of global power generated from thermal, nuclear and 
hydroelectric systems directedly depended on water availability

Source: Marsh McLennan, Flood Risk IndexSource: International Energy Agency, Climate Resilience 
Electricity Security 2021



Climate risks are already material to Europe’s energy security

France Spain Germany Italy
France became a net energy 
importer in 2022 for the first 
time in 42 years. Prolonged 
drought conditions led to 
severe water shortages 
used in the cooling of 
nuclear plants. France’s 
nuclear outputs plunged by 
23% in 2022. 

In 2022, the cumulative 
impact of heatwaves, record 
summer temperatures and 
dry weather led to a 48% 
drop in Spain’s hydropower 
capacity. 

The 2021 European floods 
damaged a considerable 
number of German power 
utilities. Over 200,000 
people were impacted by 
power outages. RWE, a 
major producer, reported 
damages in the double-digit 
million Euro range.

Northern Italy was hit by 
hurricane-force snow winds 
for 3 days in 2018. The 
storm damaged electric 
transmission and distribution 
systems, causing over 90 
blackouts, and a 5000MW 
gap in power supplies. 
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Source: EEA 2019 
https://www.eea.euro
pa.eu/highlights/clim
ate-change-puts-
pressure-on - 

Assessment 
across 
Europe

https://www.eea.europa.eu/highlights/climate-change-puts-pressure-on
https://www.eea.europa.eu/highlights/climate-change-puts-pressure-on
https://www.eea.europa.eu/highlights/climate-change-puts-pressure-on
https://www.eea.europa.eu/highlights/climate-change-puts-pressure-on
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Source: EEA 2019 
https://www.eea.euro
pa.eu/highlights/clim
ate-change-puts-
pressure-on - 

https://www.eea.europa.eu/highlights/climate-change-puts-pressure-on
https://www.eea.europa.eu/highlights/climate-change-puts-pressure-on
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The need for climate resilience
Potential impacts on the energy system due to climate trends & 
extreme weather events in the UK

Source
UKCP18 Projections; summarised in CCC (2021) 

Independent Assessment of UK Climate Risk

Climate hazard Expected change by 2050

Heatwaves ~50% chance of 2018 summer each year (around 10-25% 
currently)

Flooding (river, surface and coastal) ~5% wetter winters on average (compared to 1981-2000) 

~10% increased intensity of heavy rainfall 
10 – 30 cm increase in average sea levels (above 1981-
2000 levels)

Drought ~10% drier summers on average (than over 1981 – 2000)

Wind strength and wind regimes Highly uncertain

Storminess and occurrence of storm events Highly uncertain

Snow and ice Decreasing but still possible

Assessment 
country level 
assessment 
Europe
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Source: Burillo (2018): 
Effects of Climate Change 
in Electric Power 
Infrastructures

Hazard-level 
assessments
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Source: Burillo (2018): 
Effects of Climate Change 
in Electric Power 
Infrastructures

Service/system 
assessments



© 2023 Marsh & McLennan Companies, Inc. All rights reserved.

Source:https://www.energynetworks.org/assets/images/CCRA3
%20report%20v1.0%20final.pdf

• Interconnections between different industry sectors is a major source of risk for the 
energy network, with failures from one sector frequently causing impacts. 

• Telecommunications and road transport are thought to be the most important 
sources of risk. Telecommunications are already important for automated and 
remotely controlled equipment, and for communication with personnel in the field.

• Risk from telecommunications failure has the potential to increase in the future 
with greater reliance on smart systems (dependent on telecommunications). 

• Road transport is often essential for restoration of supply and access to assets for 
routine maintenance and emergency restoration. Societal responses to climate 
change may also increase the risk on the road network from the electricity network, 
as electric vehicles become more commonplace.



Delivering a reliable decarbonised power system
Key findings – planning for climate resilience

The climate risks to the electricity system are currently 
underplayed. 

Climate-related impacts will multiply as we rely increasingly on 
electricity for heat and transport needs. 

The cascading impacts of electricity failure are already 
significant. The risks will grow as the economy becomes 
increasingly electrified and as extreme weather events become 
more common and severe due to climate change. 

Important to build in system-and asset-level resilience from the 
start. 
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Monitoring Adaptation progress
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The adaptation toolbox

Although society has a portfolio of risk management tools at its disposal, many of these tools are currently 
underutilized, underfunded or inefficiently implemented, while in developing countries, availability and affordability 
present key challenges.
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The costs and benefits of adaptation 

Source: Global Commission on Adaptation, 2019
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Source: Fant et.al. 
(2020): Climate 
change impacts and 
costs to U.S. 
electricity transmission 
and distribution 
infrastructure
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• Data needs: We need to establish a relationship between assets, hazards and damages
– Hazard data
– Asset data: locations and valuations
– Damage curves 
– Macro-economic data, sector indicators – elasticity of demand, often difficult to find
– Adaptation assessment (CAPEX, maintenance costs for each measure, cost of labour etc.)

• Limits of ROI for adaptation: ROI presents information in one easy-to-understand metric; this is part 
of its appeal, but also, of course, this can prevent consideration of other important features of projects 
that are not inputs into the ROI calculation. When broader social and environmental benefits are 
included, the analysis is often termed “social return on investment,” or SROI.

• Risk analysis is an important consideration in the RROI concept and underlying CBA approach.
Probability event scenarios, the consideration of future probabilities of events, identification of direct
and indirect risk exposure, frequency, and magnitude should be incorporated into the RROI
assessment.

• Types of impacts included in the cost benefit analysis: To establish the total cost of a disaster, its 
indirect costs also need to be estimated. Calculating both direct and indirect costs in addition to 
non-economic impacts, is challenging.

• Cost-benefit analyses require the collection of extensive and reliable data,
as well as data that are standardized; however, this data collection and organization can be costly.
This can certainly be a “road-block” when performing a CBA



We are leaders in risk, strategy and people. One company, with four global businesses, 
united by a shared purpose to make a difference in the moments that matter.
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