
“We must build a 
stronger, more resilient 
city – and this plan puts 
us on a path to do just 
that.”

-New York City Mayor,  
Michael Bloomberg

Economics of Climate Adaptation (ECA) - 
Shaping climate-resilient development 
A framework for decision-making

Hurricane Sandy was the most costly natural disaster to ever hit New York City. Forty-
three New Yorkers lost their lives and many more lost homes or businesses. Economic 
losses for the city were $19billion but rising sea levels mean a similar storm in the future 
could cause far greater losses.

Climate adaptation is an urgent priority for the custodians of national and local 
economies, such as finance ministers and mayors. Such decision-makers ask: What is the 
potential climate-related loss to our economies and societies over the coming decades? 
How much of that loss can we avert, with what measures? What investment will be 
required to fund those measures – and will the benefits of that investment outweigh the 
costs?

The ECA methodology 1 provides decision-makers with a fact base to answer these 
questions in a systematic way. It enables them to understand the potential impact of 
climate change on their economies – and identify actions to minimize that impact at the 
lowest cost to society. It therefore allows decision-makers to integrate adaptation and 
resilience building measures with economic development and sustainable growth. In 
essence, we provide a methodology to pro-actively manage total climate risk, which 
means: 

 ̤ Assess today’s climate risk and how that might change under future economic paths 
and climate change scenarios, and assess the most cost effective risk reduction 
measures to minimise future losses. 

In a first step, for a given location, economic sector and affected population, we identify 
the most relevant hazards and analyze historic events (e.g., from disaster data sets).

Using state-of-the-art probabilistic modeling, we estimate the expected economic loss 
today and any further incremental increase due to economic development paths and 
climate change.

Where and from what are we at risk?

What is the magnitude of the expected 
loss?

Background

1 The methodology is based on the findings of a study by the Economics of Climate Adaptation Working 
Group, a partnership between the Global Environmental Facility, McKinsey & Company, Swiss Re, The Rock-
efeller Foundation, Climate Works Foundation, the European Commission and Standard Chartered Bank. 
 
http://media.swissre.com/documents/rethinking_shaping_climate_resilent_development_en.pdf



Among the various factors, future change in climate risk is the most difficult to predict. 
We therefore use scenario analysis 2 as the main tool to help decision-makers deal  
with uncertainty, constructing three potential climate risk scenarios: today‘s climate, 
moderate climate change and high (or extreme) climate change.

In the aftermath of Hurricane Sandy, New York City’s Mayor, Michael Bloomberg, 
announced the creation of the Special Initiative for Rebuilding and Resiliency which 
aimed to identify ways to significantly improve the city’s resilience to severe weather 
and climate change. As part of this project, Swiss Re was commissioned to provide a 
quantitative assessment of potential climate related risks facing the City as well as 
measures that could reduce those impacts.
 
Swiss Re’s expertise, and our Economics of Climate Adaptation (ECA) methodology, 
contributed to a 400-page report titled ‘A stronger, more resilient New York’ which 
contained over 250 recommendations which could be implemented to increase the 
resilience of the city. Insurance is an important component of any resiliency plan, and 
the mayor’s plan is no exception. The report details how insurance can play a significant 
role as the city rebuilds areas devastated by Hurricane Sandy. It details 10 specific 
insurance related measures from launching a consumer education campaing on flood 
insurance to engaging the insurance industry on the measures the city is taking to 
reduce climate risk.
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Example city of New York, USA:   
The current annual expected loss is 
$1.7billion but this could increase to 
$4.4billion by the 2050’s

2 To arrive at these scenarios, we use global and regional circulation models to assess changes in precipitation 
and temperature, mainly based on the A2 IPCC 4th AR emission scenario. We leverage public academic  
research to flesh out the complex interactions between climate change and potential impact (for example, 
between increases in sea surface temperature and hurricane intensity).

3 Since the probabilistic loss modeling is carried out at high resolution (postal code or higher) and taking 
into account the specific vulnerabilities of all assets involved, the effect of adaptation measures is reflected 
in a highly detailed fashion, too (eg exact position of flood defenses…)

Assessing the drivers of loss - NYC example 
 
Growth in Expected Annual Losses from Storm Surge and Wind



Cost-benefit analysis example: NYC.  
Numerous climate risk mitigation strategies 
were simulated in Swiss Re’s model to 
determine the monetary benefit of such 
approaches expressed as a cost benefit ratio.
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Column width represents the total 
impact of that measure in the 2050s

Each column illustrates a different resiliency measure 

The next step is to build a balanced portfolio of resilience building measures. This is 
achieved by calculating the cost benefit ratio of each measure. The loss aversion 
potential (the benefit) is assessed by modeling the effect each specific measure has in 
reducing the expected loss. The cost is calculated by assessing the capital and 
operating expenses necessary to implement the measure. 

ECA studies show that a balanced portfolio of prevention, intervention and insurance 
measures are available to pro-actively manage total climate risk. Insurance - or risk 
transfer - incentivizes prevention initiatives by pricing risk. ECA studies have shown that 
insurance is an effective adaptation measure particularly for low frequency/high severity 
weather events.

The New York City study identifies numerous potentially attractive resiliency building 
measures including wetland restoration, building code improvements and the 
strenghthening  of critical infrastructure.

For further details visit: www.nyc.gov/html/sirr/html/report/report.shtml

The panels below show the annual expected loss per ZIP code from tropical cyclones 
for present day, the 2020s and the 2050s.  Today expected losses are concentrated in 
many of the same neighborhoods of the city that were impacted by Hurricane Sandy. 
However, in the future, expected losses cover a significantly wider area of the city.  

Example loss modeling:  
Assessing expected losses at zip code level 
presents a strong case for immediate acction.
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