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¯ĮĎ΄ Ǚœåœāĳåŉ΄ ƊĎāƖŜƂ΄ ĳƊ΄ āƞƂƂĎœƖŉƼ΄ ƞœĈĎƂħŜĳœħ΄ å΄ ƖƂåœƊĦŜƂőåƖĳŜœ΄

driven by two key factors: digitalization through advancements 

in information technologies (IT) and an increasing focus on 

sustainability. This twin transformation holds great challenges. 

$ĳħĳƖåŉĳǆåƖĳŜœ΄ſŜƶĎƂĎĈ΄ĀƼ΄ N ͚̄΄ƶĳƖĮ΄åĈƵåœāĎƊ΄ ĳœ΄åƂƖĳǙāĳåŉ́ ĳœƖĎŉŉĳħĎœāĎ͚΄

ĀŉŜāņāĮåĳœ͚΄åœĈ΄ƖĮĎ΄NœƖĎƂœĎƖ΄ŜĦ΄̄ ĮĳœħƊ͚΄ĮåƊ΄ŉĎĈ΄ƖŜ΄ƊĳħœĳǙāåœƖ΄āĮåœħĎƊ΄

åāƂŜƊƊ΄ ǙœåœāĎ΄ åœĈ΄ŜƖĮĎƂ΄ ĳœĈƞƊƖƂĳĎƊ͚΄ āŜœƖƂĳĀƞƖĳœħ΄ ƖŜ΄ ƖĮĎ΄ ƂĳƊĎ΄ ŜĦ΄ ƖĮĎ΄

ǙœƖĎāĮ΄ ƂĎƵŜŉƞƖĳŜœ͟΄tƵĎƂ΄ ƖĮĎ΄ſåƊƖ΄ ƖĮƂĎĎ΄ĈĎāåĈĎƊ͚΄ N ΄̄ ĮåƊ΄ åāƖĎĈ΄åƊ΄ å΄

āåƖåŉƼƊƖ΄ĦŜƂ΄ĈĳħĳƖåŉ́ ĳœœŜƵåƖĳŜœƊ΄ ĳœ΄ƖĮĎ΄Ǚœåœāĳåŉ́ ƊĎāƖŜƂ͚ ΄ſåƂƖĳāƞŉåƂŉƼ΄ĦŜƂ΄

ƊƖåƂƖƞſƊ͟΄Nœ΄͚̑̏̑̑΄ĦŜƂ ĳ́œƊƖåœāĎ͚΄ƖĮĎ΄ǙœƖĎāĮ΄ƊĎāƖŜƂ΄åāāŜƞœƖĎĈ΄ĦŜƂ΄̓̏̒͟΄

billion in venture capital investments in the United States, nearly half 

ŜĦ΄ ƖĮĎ΄̘̗̑͟΄ ĀĳŉŉĳŜœ΄ ĳœƵĎƊƖĎĈ΄ ĳœ΄ N Ͳ̄ƂĎŉåƖĎĈ΄ƵĎœƖƞƂĎƊ͚΄according to a 

report from the National Venture Capital Association.

Simultaneously, there has been growing interest in sustainability, 

ƂĎǚĎāƖĎĈ΄ĀƼ΄ƖĮĎ΄¶œĳƖĎĈ΄kåƖĳŜœƊͽ́ ̖̐΄¢ƞƊƖåĳœåĀŉĎ΄$ĎƵĎŉŜſőĎœƖ΄BŜåŉƊ͟΄

These goals encompass areas such as poverty alleviation, health 

and well-being, gender equality, clean energy, and climate action. 

The risks posed by climate change and environmental degradation 

highlight the need for industries and communities to adopt long-term 

ƊƞƊƖåĳœåĀĳŉĳƖƼ΄ſƂåāƖĳāĎƊ͟΄Nœ΄ƂĎƊſŜœƊĎ͚΄ƖĮĎ΄Ǚœåœāĳåŉ́ ĳœĈƞƊƖƂƼ΄ĮåƊ΄ƊĮĳĦƖĎĈ΄

ƖŜƶåƂĈƊ΄ƊƞƊƖåĳœåĀŉĎ΄ǙœåœāĎ͚΄ƶĮĳāĮ΄åŉĳħœƊ΄Ǚœåœāĳåŉ́ ƊĎƂƵĳāĎƊ΄ƶĳƖĮ΄ŉŜœħͲ

ƖĎƂő΄ƵåŉƞĎ΄āƂĎåƖĳŜœ΄ƂåƖĮĎƂ΄ƖĮåœ΄å΄œåƂƂŜƶ΄ĦŜāƞƊ΄Ŝœ΄ƊĮŜƂƖͲƖĎƂő΄ſƂŜǙƖƊ͟

¯ĮĎ΄āŜœƵĎƂħĎœāĎ΄ŜĦ΄ĈĳħĳƖåŉĳǆåƖĳŜœ΄åœĈ΄ƊƞƊƖåĳœåĀĳŉĳƖƼ΄ĳœ΄ƖĮĎ΄Ǚœåœāĳåŉ΄

ƊĎāƖŜƂ΄ĮåƊ΄ħĳƵĎœ΄ƂĳƊĎ΄ƖŜ΄ƖĮĎ΄āŜœāĎſƖ΄ŜĦ΄ͺƊƞƊƖåĳœåĀŉĎ΄ĈĳħĳƖåŉ΄ǙœåœāĎͻ͟΄

¯ĮĳƊ΄ ĎőĎƂħĳœħ΄ ǙĎŉĈ΄ ŉĎƵĎƂåħĎƊ΄ N¯΄ ƖŜ΄ ĎœĮåœāĎ΄ ŜƂ΄ ĎƵĎœ΄ ƂĎĈĎƊĳħœ΄

payment infrastructures, inform investment decisions, transform 

Ǚœåœāĳœħ΄ ſƂŜāĎƊƊĎƊ͚΄ åœĈ΄ āƂĎåƖĎ΄ œĎƶ΄ Ǚœåœāĳåŉ΄ āƂŜƊƊͲſƂŜāĎƊƊĎƊ΄

such as green digital payments, crowdfunding platforms with 

a sustainable focus, and green digital investment tools. But 

ƊƞƊƖåĳœåĀŉĎ΄ ĈĳħĳƖåŉ΄ ǙœåœāĎ΄ åŉƊŜ΄ ĮåƊ΄ ĀƂŜåĈĎƂ΄ ĳőſŉĳāåƖĳŜœƊ΄ ĦŜƂ΄ ƖĮĎ΄

global economy by supporting the development of sustainable 

infrastructure, promoting equitable and inclusive growth, and 

ĎœĮåœāĳœħ΄ƖĮĎ΄ĎǗāĳĎœāƼ΄ŜĦ΄āåſĳƖåŉ΄åŉŉŜāåƖĳŜœ͟΄

�őĳĈ΄ åŉŉ́ ƖĮĳƊ͚΄ ƖĮĎƊĎ΄ ĎǖŜƂƖƊ΄ åƂĎ΄ Ħåāĳœħ΄ œĎƶ΄ ſŜŉĳƖĳāåŉ́ ĮĎåĈƶĳœĈƊ͚΄ åƊ΄

ĳœƵĎƊƖŜƂƊ͚΄ āŜœƊƞőĎƂƊ΄ åœĈ΄ ŉåƶőåņĎƂƊ΄ ƁƞĎƊƖĳŜœ΄ ƖĮĎĳƂ΄ ĎǗāåāƼ΄ åœĈ΄

broader consequences. According to one recent report͚΄̑̏̑̓΄Ɗåƶ΄

a new low in asset manager support for shareholder resolutions 

around environmental and social issues. While these conversations 

can become spirited, interrogation from parties with skin in the game 

is essential to the market dynamics that make progress possible.  

In the long run, we believe those technologies that generate 

durable value for economies, citizens, and societies will thrive. 

¢ƞƊƖåĳœåĀŉĎ΄ĈĳħĳƖåŉ΄ǙœåœāĎ΄ĳƊ΄ſŜĳƊĎĈ΄ƖŜ΄ſŉåƼ΄å΄āƂƞāĳåŉ΄ƂŜŉĎ΄ͮ΄āƂĎåƖĳœħ΄

ĀĎœĎǙƖƊ΄ ĦŜƂ΄ ħŜƵĎƂœőĎœƖƊ΄ ĀƼ΄ ĈĳħĳƖĳǆĳœħ΄ ſåƼőĎœƖƊ΄ ĳœ΄ ĈĎƵĎŉŜſĳœħ΄

āŜƞœƖƂĳĎƊ͚΄ ƞœŉŜāņĳœħ΄ ƖƂĳŉŉĳŜœƊ΄ ŜĦ΄ ĈŜŉŉåƂƊ΄ ĳœ΄ Ǚœåœāĳœħ΄ ĦŜƂ΄ Ɗőåŉŉ΄ åœĈ΄

medium enterprises, and enabling more sustainable consumption 

decisions through better information.

¯ĮĳƊ΄ĳƊƊƞĎ΄ŜĦ΄$ƞāņĀƞāņƊ΄ƶĳŉŉ΄ĈĎŉƵĎ΄ĈĎĎſĎƂ΄ĳœƖŜ΄ƖĮĎ΄ĎőĎƂħĳœħ΄ǙĎŉĈ΄

ŜĦ΄ ƊƞƊƖåĳœåĀŉĎ΄ĈĳħĳƖåŉ΄ ǙœåœāĎ͟΄ÎĎ΄ĮŜſĎ΄ ƖĮåƖ΄ƶĎ΄āåœ΄āŜœƖƂĳĀƞƖĎ΄ ƖŜ΄

ƖĮĎ΄ŉĳƵĎŉƼ΄ĈĳƊāƞƊƊĳŜœ ĳ́œ΄ƖĮĳƊ΄ħƂŜƶĳœħ΄ǙĎŉĈ΄ŜĦ ĳ́őſŜƂƖåœāĎ΄åœĈ΄ƖĮåƖ΄ƼŜƞ΄

enjoy reading these perspectives. 

THE PUBLISHERS

EDITORIAL

Prince Michael of Liechtenstein

Thomas Puschmann 
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https://nvca.org/wp-content/uploads/2022/03/NVCA-2022-Yearbook-Final.pdf
https://nvca.org/wp-content/uploads/2022/03/NVCA-2022-Yearbook-Final.pdf
https://shareaction.org/reports/voting-matters-2024


�ŉĳőåƖĎ΄ ǙœåœāĎ΄ ĮåƊ΄ ƊŜ΄ ĦåƂ΄ ŉåƂħĎŉƼ΄ ĦŜāƞƊĎĈ΄ Ŝœ΄ ſƞƖƖĳœħ΄őŜœĎƼ΄

ĳœƖŜ΄ ĎǖŜƂƖƊ΄ ƖŜ΄ āƞƖ΄ āåƂĀŜœ΄ ĎőĳƊƊĳŜœƊ͟΄ ¯ĮĎ΄ i¢�N΄ ¢ƞƊƖåĳœåĀĳŉĳƖƼ΄

NœƊƖĳƖƞƖĎ΄ƊĎƖ΄ŜƞƖ΄ƖŜ΄ǙœĈ΄ƖĮĎ΄ĀƞƊĳœĎƊƊĎƊ΄œĎĎĈĎĈ΄ƖŜ΄ƂĎƊſŜœĈ΄ƖŜ΄ƖĮĎ΄

increasingly unavoidable impacts of a hotter world.

Avoiding the worst impacts from a warming planet will demand 

both a dramatic reduction in the use of fossil fuels and a massive 

scaling up of investment in climate adaptation and resilience. But to 

date, the overwhelming share΄ŜĦ΄āŉĳőåƖĎ΄ǙœåœāĎ΄ĳœ΄āåſĳƖåŉ΄őåƂņĎƖƊ΄

has focused on decarbonization, with investments in adaptation 

åœĈ΄ƂĎƊĳŉĳĎœāĎ΄ĈƂĳƵĎœ΄āĮĳĎǚƼ΄ĀƼ΄ħŜƵĎƂœőĎœƖ΄ƊſĎœĈĳœħ΄Ŝœ΄ĮåƂĈĎœĳœħ΄

infrastructure against sea level rise and other physical risks from 

climate change.

Although demand for solutions that can reduce the risks and 

impacts of climate change is generating opportunities for private 

investors, few companies self-identify as businesses focused on 

climate resilience or adaptation. This creates an impediment for 

investors who might otherwise view technologies and solutions 

designed to protect society from the physical risks of climate 

change as prime candidates for investment, given the massive 

future need for such solutions. 

One path for sustainability-minded investors may be to identify 

ǙƂőƊ΄ĎœħåħĎĈ΄ĳœ΄ƖĮĎ΄ĀƞƊĳœĎƊƊ΄ŜĦ΄āŉĳőåƖĎ΄åĈåſƖåƖĳŜœ΄åœĈ΄ƂĎƊĳŉĳĎœāĎ΄

ͮ΄ åœåŉƼƖĳāåŉ΄ ƶŜƂņ΄ ƖĮåƖ΄ ŜƞƂ΄ ŜƂħåœĳǆåƖĳŜœ͚΄ ƖĮĎ΄ i¢�N΄ ¢ƞƊƖåĳœåĀĳŉĳƖƼ΄

Institute, has undertaken along with researchers from the investor-

led BŉŜĀåŉ΄�ĈåſƖåƖĳŜœ΄åœĈ΄�ĎƊĳŉĳĎœāĎ ŃœƵĎƊƖŜƂ΄ͬ B��Nͭ΄ƶŜƂņĳœħ΄ħƂŜƞſ͟΄

The joint research project, which is supported by the Bezos Earth 

AƞœĈ΄åœĈ΄�ŉĳőåƖĎÎŜƂņƊ΄AŜƞœĈåƖĳŜœ͚΄ ĳƊ΄ƞƊĳœħ΄åƂƖĳǙāĳåŉ΄ ĳœƖĎŉŉĳħĎœāĎ΄

ƖŜ΄ ĳĈĎœƖĳĦƼ΄ āŜőſåœĳĎƊ΄ ƖĮåƖ΄ ŜǖĎƂ΄ ƖĎāĮœŜŉŜħĳĎƊ΄ ŜƂ΄ ĎƁƞĳſőĎœƖ΄ ƖĮåƖ΄

can help governments, businesses or households prepare for and 

adapt to the realities of a changing climate.

ÎĎ΄ĮåƵĎ Ħ́ŜƞœĈ Ɩ́ĮåƖ΄ſƂŜĈƞāƖƊ΄åœĈ΄ƊĎƂƵĳāĎƊ Ħ́ƂŜő Ƃ́ŜƞħĮŉƼ΄̗ ̏̏΄ſƞĀŉĳāŉƼ΄

ŉĳƊƖĎĈ΄ āŜőſåœĳĎƊ͚΄ ŜƂ΄ åĀŜƞƖ΄ ̐̐μ΄ ŜĦ΄ the global equity investment 

opportunity set, contribute to climate adaptation and resilience. 

Our analysis harnessed an AI large language model (LLM) to surface 

companies whose businesses span activities ranging from weather 

åœåŉƼƖĳāƊ΄åœĈ΄ƶåƖĎƂͲĎǗāĳĎœƖ΄åħƂĳāƞŉƖƞƂĎ΄ƖŜ΄ƊƞſſŉƼͲāĮåĳœ΄ƂĎƊĳŉĳĎœāĎ΄

and weatherization of power infrastructure and buildings.

¯ĮĎ΄åœåŉƼƊĳƊ΄ ĳƊ΄åőŜœħ΄ƖĮĎ΄ǙƂƊƖ΄ƖŜ΄ƖĎƊƖ΄ƖĮĎ΄ſŜƖĎœƖĳåŉ΄ŜĦ΄ ĳœƵĎƊƖĳœħ΄ ĳœ΄

publicly listed equities to boost climate resilience and adaptation. It 

őåƼ΄åŉƊŜ΄ĀĎ΄ƖĮĎ΄ǙƂƊƖ΄ƞƊĎ΄ŜĦ΄�N΄ƖŜ΄ſƂŜƖŜƖƼſĎ΄åœ΄ĳœƵĎƊƖåĀŉĎ΄ƞœĳƵĎƂƊĎ΄

of adaptation and resilience companies from among public 

companies worldwide.

ÎĎ΄āŜœƖĳœƞĎ΄ƖŜ΄ĮŜœĎ΄ŜƞƂ΄ǙœĈĳœħƊ͟΄ÎĎ΄åƂĎ΄ƶŜƂņĳœħ͚΄ ĦŜƂ΄ĎƻåőſŉĎ͚΄

with the �Ɗĳå΄NœƵĎƊƖŜƂ΄BƂŜƞſ΄Ŝœ΄�ŉĳőåƖĎ΄�ĮåœħĎ, which comprises 

institutional owners and managers of assets who manage more 

ƖĮåœ΄ ̗̑΄ ƖƂĳŉŉĳŜœ΄ ħŉŜĀåŉŉƼ͚΄ ƖŜ΄ ǆĎƂŜ΄ ĳœ΄ Ŝœ΄ āŜőſåœĳĎƊ΄ ĈŜőĳāĳŉĎĈ΄ ĳœ΄

Asia that provide products and services contributing to climate 

adaptation and resilience in a region prone to climate-related 

physical risk.

¯ĮĎ΄ƶŜƂņ΄ƂĎǚĎāƖƊ΄ƖĮĎ΄ƂĎåŉĳƖƼ΄ŜĦ΄å΄āĮåœħĳœħ΄āŉĳőåƖĎ͚΄ƶĮĳāĮ΄ĀƂĳœħƊ΄

with it both the imperative to drive global greenhouse gas 

emissions to net-zero and to adapt to extreme heat, sea level 

rise and climate-driven severe weather events in everyday life. 

The United Nations Intergovernmental Panel on Climate Change  

has observed that the impacts of global warming on society are 

increasingly unavoidable and irreversible. The United States alone 

ƂĎħĳƊƖĎƂĎĈ΄̖̑΄ĀĳŉŉĳŜœͲĈŜŉŉåƂ΄ĈĳƊåƊƖĎƂƊ΄last year, which also marked 

the hottest year on record globally. 

ͺ¯ĮĎ΄ĳőſåāƖƊ΄ŜĦ΄å΄ƶåƂőĳœħ΄ƶŜƂŉĈ΄åƂĎ΄œŜƶ΄ĳœĎƵĳƖåĀŉĎ ͻ͚΄]åƼ΄_ŜĮ͚΄āĮåĳƂ΄

ŜĦ΄B��N΄åœĈ΄āŜͲĦŜƞœĈĎƂ΄åœĈ΄őåœåħĳœħ΄ĈĳƂĎāƖŜƂ΄ŜĦ΄¯ĮĎ΄aĳħĮƖƊőĳƖĮ΄

BƂŜƞſ͚΄å΄āŉĳőåƖĎͲĦŜāƞƊĎĈ΄ſƂĳƵåƖĎ΄ĎƁƞĳƖƼ΄ǙƂő͚΄ƖŜŉĈ΄ĳœƵĎƊƖŜƂƊ΄åƖ΄ŉåƊƖ΄

ƼĎåƂͽƊ΄ kĎƶ΄ ÔŜƂņ΄ �ŉĳőåƖĎ΄ ÎĎĎņ͟΄ ͺ�ĎāåƞƊĎ΄ ŜĦ΄ āƞőƞŉåƖĳƵĎ΄ ħŉŜĀåŉ΄

warming there is essentially no variation in the range of outcomes 

ĀĎƖƶĎĎœ΄ œŜƶ΄ åœĈ΄ ̑̏̒̏͟΄ �ƞƖ΄ ƖĮĎƂĎ΄ ĳƊ΄ åœ΄ ŜſſŜƂƖƞœĳƖƼ΄ ƖŜ΄ ĳœƵĎƊƖ΄ ĳœ΄

technologies and solutions that help us manage those impacts and 

ĎƵĎœ΄ƖƂåœƊāĎœĈ΄ƖĮĎőͻ͟

Harnessing AI to make 
climate adaptation investable  

Linda-Eling Lee & Umar Ashfaq
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CO2 emissions expected from 

global data centers through 2030 

amid the rise of AI — comparable

to the current annual output of
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ÞìàĒr���� � Global emissions 
covered by emissions 
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carbon tax mechanisms
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https://www.climatepolicyinitiative.org/publication/global-landscape-of-climate-finance-2023/
https://garigroup.com/
https://www.msci.com/indexes/index/664204
https://www.msci.com/indexes/index/664204
https://aigcc.net/
https://www.msci.com/www/research-report/apac-climate-action-progress/04666348547
https://www.ipcc.ch/assessment-report/ar6/
https://www.climate.gov/news-features/blogs/beyond-data/2024-active-year-us-billion-dollar-weather-and-climate-disasters
https://wmo.int/media/news/wmo-confirms-2024-warmest-year-record-about-155degc-above-pre-industrial-level


A growth theme

�ĈåſƖåƖĳŜœ΄åœĈ Ƃ́ĎƊĳŉĳĎœāĎ΄ͮ ΄ƶĮĳāĮ΄ĮåƊ΄ĀĎĎœ΄åœ ĳ́őſŜƂƖåœƖ Ɩ́ĮĎőĎ Ħ́ŜƂ΄

ſŜŉĳāƼőåņĎƂƊ͚΄ ſƞĀŉĳā΄ ǙœåœāĎ΄åœĈ΄œŜœħŜƵĎƂœőĎœƖåŉ΄ ŜƂħåœĳǆåƖĳŜœƊ΄

ͮ΄ ĳƊ΄œŜƶ΄ĎőĎƂħĳœħ΄åƊ΄åœ΄ ĳœƵĎƊƖőĎœƖ΄ ƖĮĎƊĳƊ΄ ĦŜƂ΄ ĳœƵĎƊƖŜƂƊ΄ƊĎĎņĳœħ΄

to capitalize on the demand for climate resilience-related products 

and services that a warming world will drive.

Identifying such products and services, however, comes with 

challenges, as evidenced by the gap΄ĀĎƖƶĎĎœ΄åĈåſƖåƖĳŜœ΄ǙåœāĎ΄œĎĎĈƊ΄

åœĈ΄ƖĮĎ΄ĦƞœĈĳœħ΄åĳőĎĈ΄åƖ΄åĈĈƂĎƊƊĳœħ΄ƖĮĎő́͟ ¯ĮŜƞħĮ΄Ǚœåœāĳåŉ́ ƂĎħƞŉåƖŜƂƊ΄

and industry organizations alike have adopted (or are in the process of 

åĈŜſƖĳœħͭ Ɩ́åƻŜœŜőĳĎƊ Ɩ́Ŝ΄ħƞĳĈĎ΄ƊƞƊƖåĳœåĀŉĎ΄ǙœåœāĎ͚΄őŜƊƖ Ħ́ŜāƞƊ Ħ́åƂ́őŜƂĎ΄

heavily on climate mitigation than they do on adaptation and resilience.

Still, adaptation and resilience may be more straightforward to 

address than mitigation. “The unavoidable part of the opportunity 

ĳƊ΄ ƖĮåƖ΄ ƖĮĎ΄œĎĎĈ΄ ƖŜ΄āŉĳőåƖĎͲſƂŜŜĦ΄ ŉĳĦĎ΄Ŝœ΄*åƂƖĮ΄ ĳƊ΄ĮåſſĎœĳœħ ͻ͚΄�åƞŉ΄

�ŜĈœåƂ͚ ΄ ĈĳƂĎāƖŜƂ΄ ŜĦ΄ ƊƞƊƖåĳœåĀŉĎ΄ ǙœåœāĎ͚΄ ĳœĈƞƊƖƂƼ΄ åœĈ΄ ĈĳſŉŜőåāƼ΄

at the Bezos Earth Fund, has observed. “Unlike decarbonization, 

which is subject to political uncertainty, we are going to see climate 

ĳőſåāƖƊ΄ĳœāƂĎåƊĎ΄ĳœĎƻŜƂåĀŉƼ͚΄åƖ΄ŉĎåƊƖ΄ĳœ΄ƖĮĎ΄ƊĮŜƂƖ΄ƖĎƂőͻ͟

Ŝ̄΄ åĈĈƂĎƊƊ΄ ƖĮĳƊ΄ ĳőĀåŉåœāĎ͚΄B��N͚΄ƶĳƖĮ΄ ƊƞſſŜƂƖ΄ ĦƂŜő΄ŜƞƂ΄ ĳœƊƖĳƖƞƖĎ͚΄

ĮåƊ΄ĈĎƵĎŉŜſĎĈ΄å΄őŜĈĎŉ΄ĦŜƂ ĳ́ĈĎœƖĳĦƼĳœħ΄āŜőſåœĳĎƊ΄ŜǖĎƂĳœħ΄ſƂŜĈƞāƖƊ΄

and services that enable climate adaptation and resilience. The 

framework for Climate Resilience Investments in Solutions Principles 

(CRISP) provides a comprehensive approach for identifying listed 

companies in the business of adaptation and resilience across 

regions, sectors, growth stages and asset classes. 

¯ĮĎ΄��N¢�΄ĦƂåőĎƶŜƂņ΄ĈĎǙœĎƊ΄åœ΄åĈåſƖåƖĳŜœ΄ƊŜŉƞƖĳŜœƊ΄āŜőſåœƼ΄åƊ΄

ŜœĎ Ɩ́ĮåƖ΄ĮåƊ΄å΄ƊĳħœĳǙāåœƖ΄ĀƞƊĳœĎƊƊ΄ŜǖĎƂĳœħ΄ŜĦ΄å Ɩ́ĎāĮœŜŉŜħƼ͚΄ſƂŜĈƞāƖ͚΄

service or practice that enables others to prepare, prevent, respond 

to and recover from climate shocks and stresses. That may either 

be, for example, through technologies (such as climate information 

ƊĎƂƵĳāĎƊ΄ŜƂ΄ƶåƖĎƂͲĎǗāĳĎœƖ΄ĳƂƂĳħåƖĳŜœͭ΄ƖĮåƖ΄ĎœåĀŉĎ΄ſĎŜſŉĎ΄ƖŜ΄ſƂĎſåƂĎ΄

for or prevent physical climate risks, or by reducing such risks or their 

associated adverse impacts directly (such as through insurance). 

�ĈåſƖåƖĳŜœ΄ ƊŜŉƞƖĳŜœƊ΄ āŜőſåœĳĎƊ΄ ĳœāŉƞĈĎ΄ ƖĮŜƊĎ΄ ƖĮåƖ΄ ĎĳƖĮĎƂ΄ ŜǖĎƂ΄

åĈåſƖåƖĳŜœ΄ƊŜŉƞƖĳŜœƊ΄åƊ΄å΄ƊĳħœĳǙāåœƖ΄ſåƂƖ΄ŜĦ΄ƖĮĎĳƂ΄ĀƞƊĳœĎƊƊ΄ͬå΄āŉĳőåƖĎ΄

data company, for example) or as one of their business lines (such 

åƊ΄å΄ħĎœĎƂåŉ΄ĳœƊƞƂĎƂ΄ƖĮåƖ΄ŜǖĎƂƊ΄āŉĳőåƖĎ΄ĳœƊƞƂåœāĎ΄ĦŜƂ΄åħƂĳāƞŉƖƞƂĎͭ͟

As envisioned by the framework, investors can consider both current 

and potential future value of revenue derived from the resilience product 

ŜƂ́ ƊĎƂƵĳāĎ΄ĀƞƊĳœĎƊƊ΄ŉĳœĎ΄ĀåƊĎĈ΄Ŝœ΄ƖĮĎ΄āŜőſåœƼͽƊ΄ĀƂŜåĈĎƂ́ ƊƖƂåƖĎħƼ΄åœĈ΄

growth potential. According to CRISP, investors may also consider both a 

āŜőſåœƼͽƊ΄āƞƂƂĎœƖ Ƃ́ĎƵĎœƞĎ Ħ́ƂŜő΄åĈåſƖåƖĳŜœ΄åœĈ Ƃ́ĎƊĳŉĳĎœāĎ Ɩ́ŜħĎƖĮĎƂ́ƶĳƖĮ΄

its plans, competitive position, investment in research and development 

or patent portfolio. The framework further notes that investors can 

deepen their insight through corporate engagement. 

Which sectors address climate adaptation? 
Adaptation and resillence companies by size and sector. Data as of March 2024. 

Source: MSCI Sustainability Institute and the GARI working group, 2024. 
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Questions used by the LLM to sift through 8,600-plus companies in developed and emerging markets.

A novel approach

�ĎƊĎåƂāĮĎƂƊ΄ ĦƂŜő΄ ŜƞƂ΄ ĳœƊƖĳƖƞƖĎ΄ åœĈ΄ B��N΄ applied the CRISP 

framework΄ ƖŜ΄ ƖĮĎ΄ƶŜƂŉĈͽƊ΄ ŉĳƊƖĎĈ΄ĎƁƞĳƖĳĎƊ͚΄ƞƊĳœħ΄åœ΄aai΄ƖŜ΄ ĳĈĎœƖĳĦƼ΄

āŜőſåœĳĎƊ΄ƖĮåƖ΄ŜǖĎƂ΄ſƂŜĈƞāƖƊ΄åœĈ΄ƊĎƂƵĳāĎƊ΄ƖĮåƖ΄őåƼ΄ĮĎŉſ΄ĀƞƊĳœĎƊƊ΄

and consumers prevent, respond to or recover from physical risks 

associated with the changing climate.

To identify adaptation and resilience companies from the listed 

ƞœĳƵĎƂƊĎ͚΄ ƖĮĎ΄ ƂĎƊĎåƂāĮĎƂƊ΄ åƊņĎĈ΄ tſĎœ΄ �NͽƊ΄ B� Ͳ̄̒̔͟΄ ƞ̄ƂĀŜ΄ ̐̐΄

ƁƞĎƊƖĳŜœƊ΄ åœĈ΄ƞƊĎĈ΄tſĎœ΄�NͽƊ΄B� Ͳ̄̓΄ ƖŜ΄ åƊƊĎƊƊ΄ ƖĮĎ΄åœƊƶĎƂƊ͟΄¯ĮĎ΄

analysis asked the LLM to identify products and services related 

to adaptation and resilience based on abbreviated business 

descriptions contained in the latest annual reports from companies 

in i¢�NͽƊ΄��ÎN΄ NiN΄ NœĈĎƻ͟΄¯ĮĎ΄ ĳœĈĎƻ΄āŜőſƂĳƊĎƊ΄őŜƂĎ΄ ƖĮåœ΄̗͚̏̏̕΄

companies in both developed and emerging-market countries and 

āŜƵĎƂƊ΄̘̘μ΄ŜĦ΄ƖĮĎ΄ħŉŜĀåŉ΄ĳœƵĎƊƖåĀŉĎ΄ĎƁƞĳƖƼ΄ƞœĳƵĎƂƊĎ͟

We designed the questions to be comprehensive, covering various 

potential impacts and responses. We employed various methods, 

including question answering, sentiment analysis, LLM-response 

ĎƵåŉƞåƖĳŜœƊ͚΄åœĈ΄ĳœĦŜƂőåƖĳŜœ΄ĎƻƖƂåāƖĳŜœ͚΄ƖŜ΄ĈĎǙœĎ΄ĎāŜœŜőĳā΄åāƖĳƵĳƖĳĎƊ΄

related to adaptation and resilience. To handle the complexity of this 

task, we used an ensemble of these methods, using a technique 

called LLM chaining, which breaks down the task into subtasks. 

Despite the promise of these approaches, we encountered several 

challenges, including problems with the LLM generating false or 

misleading information. To address this, we developed an LLM 

evaluation methodology that used a second LLM to score answers 

ĀåƊĎĈ΄Ŝœ΄ƖĮĎĳƂ΄ƂĎŉĎƵåœāĎ͚΄ƊſĎāĳǙāĳƖƼ΄åœĈ΄āŉåƂĳƖƼ͟΄ÎĎ΄åŉƊŜ΄āŜœĈƞāƖĎĈ΄

sentiment analysis on the answers to determine which questions 

ƖĮĎ΄őåāĮĳœĎ΄ åœƊƶĎƂĎĈ΄ åǗƂőåƖĳƵĎŉƼ͚΄ œĎħåƖĳƵĎŉƼ΄ ŜƂ΄ ĳœĈĳƂĎāƖŉƼ͟΄ ¯ĮåƖ΄

åŉŉŜƶĎĈ΄ƞƊ Ɩ́Ŝ΄ħåƞħĎ΄å΄āŜőſåœƼͽƊ΄åŉĳħœőĎœƖ΄ƶĳƖĮ΄āŉĳőåƖĎ΄åĈåſƖåƖĳŜœ΄

and resilience based on the responses.

Who is in the business of climate adaptation?

Does this company contribute to improving the ability of clients 

or customers to understand and manage climate-related risks 

and disasters better? 

 

Does this company provide products/services to assist clients 

or customers in preparing for or responding to potential climate 

disruptions? 

 

Does this company enhance the ability of clients or customers to 

ƂĎƊſŜœĈ΄ĎǖĎāƖĳƵĎŉƼ΄ƖŜ΄ſĮƼƊĳāåŉ΄āŉĳőåƖĎ΄ƖĮƂĎåƖƊ΄ƊƞāĮ΄åƊ΄ĎƻƖƂĎőĎ΄

weather events? 

 

Does this company provide products or services supporting 

clients or customers in coping and adapting to adverse climate 

conditions in the future? 

 

Does this company contribute to the recovery process from 

adverse physical climate impacts? 

 

Does this company provide specialized solutions or services 

to help alleviate the adverse impacts of climate change and 

ĦåāĳŉĳƖåƖĎ΄å΄ͺāŉĳőåƖĎͲſƂŜŜĦĎĈͻ΄ĀĎƖƖĎƂ΄åſſƂŜåāĮ͠

Does this company provide products/services to support 

adaptation or resilience against chronic climate-related risks, 

ƊƞāĮ΄åƊ΄ĎƻƖƂĎőĎ΄ĮĎåƖ͚΄ĎƻƖƂĎőĎ΄āŜŉĈ͚΄ƶĳŉĈǙƂĎƊ͚΄ĮĎåƵƼ΄Ƃåĳœ͚΄åœĈ΄

heavy snow? 

 

Does this company provide product or service contribution to 

adaptation or resilience against acute climate-related disruptions, 

ĳœāŉƞĈĳœħ΄ĮƞƂƂĳāåœĎƊ͚΄ǚŜŜĈĳœħ͚΄ĈƂŜƞħĮƖ΄ŜƂ΄ſŜŉŉƞƖĳŜœ͚΄ŉŜƶ΄ƂĳƵĎƂ΄

ǚŜƶ͚΄åœĈ΄ƶĳŉĈǙƂĎƊ͠ 

 

Is this company actively involved in evaluating potential or 

ĎƻĳƊƖĳœħ΄ǚŜŜĈ΄ƊŜŉƞƖĳŜœƊ΄ŜƂ΄ŉŜƶ΄ƂĳƵĎƂͲǚŜƶ΄ƂĎƊĳŉĳĎœāĎ΄ĳœĦƂåƊƖƂƞāƖƞƂĎ͚΄

including challenges related to water management, coastal 

issues, and urban planning? 

 

NƊ΄ƖĮĎ΄ſƂĳőåƂƼ΄ĦŜāƞƊ΄ŜĦ΄ƖĮĳƊ΄āŜőſåœƼͽƊ΄ſƂŜĈƞāƖƊ΄ŜƂ΄ƊĎƂƵĳāĎƊ΄

centered on reducing greenhouse gas emissions or preventing 

further climate change? 

 

Do the products or services of this company primarily focus 

on reducing greenhouse gas emissions or preventing further 

climate change?

Source: MSCI Sustainability Institute and the GARI working group 
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We later used the LLM to extract the products and activities 

őĎœƖĳŜœĎĈ΄ ĳœ΄ ƖĮĎ΄ åǗƂőåƖĳƵĎ΄ åœƊƶĎƂƊ͟΄¯ĮĳƊ΄ åŉŉŜƶĎĈ΄ ƞƊ΄ ƖŜ΄ ĳĈĎœƖĳĦƼ΄

ƶĮĳāĮ΄ƊſĎāĳǙā΄ſƂŜĈƞāƖ΄ŜƂ΄ƊĎƂƵĳāĎƊ΄åƂĎ΄ƞƊĎĈ Ɩ́Ŝ΄Ďƻſŉåĳœ Ɩ́ĮĎ΄åǗƂőåƖĳƵĎ΄

answer, providing us with a clear picture of how the company 

contributes to climate adaptation and resilience. This proved to be 

a crucial step in the analysis because it allowed us to compare the 

Ǚœåŉ΄ƊĎƖ΄ŜĦ΄āŜőſåœĳĎƊ΄ƶĳƖĮ΄āƞƂƂĎœƖ΄ƖåƻŜœŜőĳĎƊ͟

We brought human intelligence to the task as well. Analysts from 

i¢�N΄ *¢B΄ �ĎƊĎåƂāĮ΄ ƂĎƵĳĎƶĎĈ΄ åœĈ΄ƵåŉĳĈåƖĎĈ΄ ƖĮĎ΄ āŜőſåœĳĎƊ΄ ƖĮåƖ΄

ŜƞƂ΄�NͲĀåƊĎĈ΄åœåŉƼƊĳƊ΄ĮåĈ΄ ĳĈĎœƖĳǙĎĈ͟΄¯ĮĎĳƂ΄ ƂĎƵĳĎƶ͚΄ƶĮĳāĮ΄ ĳœāŉƞĈĎĈ΄

őåœƞåŉŉƼ΄ āĮĎāņĳœħ΄ åœƊƶĎƂƊ΄ ĦŜƂ΄ åāāƞƂåāƼ͚΄ ƂĎŉĎƵåœāĎ͚΄ ƊſĎāĳǙāĳƖƼ͚΄

āŜœƊĳƊƖĎœāƼ΄ åœĈ΄ āŉåƂĳƖƼ͚΄ ĈĎĎſĎœĎĈ΄ ĳœƊĳħĮƖƊ΄ ĳœƖŜ΄ ƖĮĎ΄ aaiƊͽ΄

shortcomings and allowed us to adjust our prompts accordingly. 
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resilience-related products and services. Companies surfaced by 
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developing new tools for climate risk analysis. Others include 

manufacturers of industrial products such as steel and cement that 

emit high levels of emissions but provide critical inputs for the kinds 

of infrastructure that resiliency demands. 
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emerging markets, highlighting the global opportunity that adaptation 

and resilience represents. While the analysis focused on publicly listed 

equities, it can be replicated within the universe of private markets.

Risks and opportunities

The universe of companies doing business in adaptation and 
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Notably, a comprehensive validation of the dataset remains to be 
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stage. This limitation underscores the exploratory nature of our 
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ƵĎƂĀƊ΄ͬƊƞāĮ΄åƊ΄ƶĮĎœ΄å΄āŜőſåœƼͽƊ΄ſƂŜĈƞāƖƊ΄ͺāåœͻ́ ĀĎ΄ƞƊĎĈ΄ƖŜ΄őĳƖĳħåƖĎ΄

physical climate risks) when it comes to justifying potential adaptation 

and resilience activities. Though the LLM can in some cases predict 
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business description, the model can still struggle with such ambiguity.
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our dataset or to seek additional information for validation, such 
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Whether to undertake that kind of validation work entails striking a 

balance between the risk of including false positives in our sample 

compared with the risk of overlooking companies that may be 

contributing to climate adaptation and resilience.

The collaboration between the MSCI Sustainability Institute and the 
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universe for adaptation and resilience. Central to this achievement is 

the novel use of AI to parse vast amounts of textual data automatically. 

Pairing the output of the machine with insights of MSCI analysts has 
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As our work suggests, the CRISP framework can play a key role 
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investment theses geared toward adaptation and resilience. By 

āŜőĀĳœĳœħ΄�NͽƊ΄āŜőſƞƖåƖĳŜœåŉ΄ĎǗāĳĎœāƼ΄ƶĳƖĮ΄Įƞőåœ΄ĎƻſĎƂƖĳƊĎ͚΄ƶĎͽƂĎ΄

advancing what may be an unmissable opportunity for investors in 

the transition to a more resilient economy.
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