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1. Capital Gap – Lack of sufficient investor capital 
available to A&R innovators. 

2. Demand Gap – Lack of clear demand from A&R 
solution buyers. 

3. Ecosystem Gap – Lack of adequate support for 
innovators from academic and innovation support 
organizations. 

Tailwind is an advisory and investment firm focused on accelerating the development and 
deployment of climate adaptation and resilience (A&R) solutions.

Emilie Mazzacurati and Katie MacDonald launched Tailwind 
because they saw the urgent need for a climate adaptation 
innovation ecosystem. They have spent their careers building, 
investing in, and growing companies, products and programs 
into global successes. 

Tailwind is dedicated to addressing 3 market failures: 

Advisory

Investment

We provide consulting services to 
corporations and investors and 

conduct philanthropically-funded 
work to build the field of adaptation 

innovation. 

We place investments into early- 
stage climate adaptation startups 
with technologies and services we 

have conviction in.

OUR WORK

About Tailwind
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https://www.linkedin.com/in/emazzacurati/
https://www.linkedin.com/in/katie-macdonald-climate/


The impacts of climate change call for rapid investment into and implementation of adaptation 
and resilience (A&R) solutions to protect communities, ecosystems, and economic assets.
  

We believe technological innovation, used wisely, can play a critical role in enabling climate 

resilience. We think innovation can make climate adaptation cheaper, faster, better and enable 
communities to flourish in the face of mounting climate hazards. 
 

We wrote this Playbook to enable investors, innovators, corporations and governments to navigate 

the market for A&R solutions, with the goal of identifying key innovation needs, increasing capital 

into A&R solutions, and accelerating innovation. We hope all actors in the innovation ecosystem 
see both the opportunity and the responsibility to innovate and tackle this existential challenge. We 

look forward to working with you. 
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Emilie Mazzacurati
Co-Founder, Tailwind

Katie MacDonald
Co-Founder, Tailwind

Foreword from the Founders
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• Breakthrough Energy Fellows – Ashley Grosh, Meghan Bader, Taylor Carvalho

• Lyda Hill Philanthropies – Matt Crommett, Olivia Strader
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The Center for Climate and Energy Solutions (C2ES) generously contributed their insights and network to 
inform the corporate section. Thank you to Verena Radulovic, Amy Bailey, Caroline Linne and the entire 
team for your time and support!
We are also grateful to the Climate Policy Initiative (CPI), Resilient Cities Network (RCN), CleanTech 
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This project was supported by two exceptional individuals who were critical contributors to this report: 
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Thank you to the Urban Future Lab at NYU for being Tailwind’s headquarters for this project!
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EXECUTIVE SUMMARY
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Our team conducted desktop research to assess overall global demand for climate 
adaptation solutions in three core segments: 

1. Government Demand
• We tallied USD737 B of annual spend on adaptation in 2023 (51% of total 

demand). 

2. Consumer Demand
• We estimate that households spend up to USD647 B on adaptation products 

and services annually (45% of total demand).

3. Corporate Demand
• We identified USD58 B of spend via a limited sample of corporations on (4% of 

total demand). 
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Governments and consumers drive USD1.4 T worth of spend on A&R solutions and activities globally. 

ES: Global Demand for Adaptation Solutions

Government Demand Highlights Consumer Demand Highlights Corporate Demand Highlights

The US leads government demand 

globally with USD285 B spent in 2023. The 

US plus other industrialized countries 

drive USD370 B of demand annually, with 

emerging and developing countries 

driving USD366 B of demand.

Households in the US invest to harden their 
houses and keep temperatures cool.

Smallholder farmers in developing 

countries spend USD368 B on adaptation 

solutions equivalent to 20-40% of their 

own income. 

Sampled corporations that disclosed their 

A&R budget on average spend USD200 M 

annually. 60% of corporations are already 

experiencing climate impacts, 35% are 

already  investing in physical risk 

solutions. 

Public Spend on Adaptation, 2023 (USD737 B)



We found each customer segment had its own priority adaptation needs with 
some notable overlaps. 

1. Government Demand: 
• 60% of funding is focused on infrastructure (USD173 B), Water (USD160 B), 

and Cities & Settlements (USD69 B), with flood prevention and 
management as a top priority.

• Agriculture, Food & Forestry (USD69 B) and Ecosystems (USD54 B) 
together made up 26% of public spend (30% in Developing Countries and 
Emerging Economies).

2. Consumer Demand: 
• Globally, consumer demand manifests primarily in Cities & Settlements 

(13%), Water & Sanitation (29%), and Agriculture, Food & Forestry (58%). 
• In the US, 43% or 2 in 5 Americans are likely to have invested in home 

hardening and adaptation landscaping solutions. 37% or 1 in 3 Americans 
are likely to or have already bought a generator. 

3. Corporate Demand: 
• The most cited risks were water stress and acute impacts like extreme 

weather events. 
• Primary concerns associated with extreme weather events were 

damaged infrastructure, harm to human capital, supply chain 
interruptions, and transportation difficulties.

• Corporations were most likely to invest in hardening sites, diversified 
suppliers and locations, and water efficiency management. 
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Demand centers around hardening infrastructure, managing water, and protecting agricultural lands. 

ES: Global Adaptation Solution Needs

Global spend on adaptation by sector, for all segments 
(USD737 B)



Tailwind partnered with Vibrant Data Labs to train an AI model to identify A&R 
startups and map them to the Tailwind Taxonomy. This effort allowed us to 
develop the first detailed analysis of investment trends and bright spots for A&R 
in the startup ecosystem by sector and funding stage over time. 

Pure play A&R (‘Adaptation’) startups make up 12% of all funded climate tech 
startups, but receive only 3% of total funding, USD4.5 B total. 

→ Adaptation startups include technologies that support climate risk and 
resilience activities but have little or no mitigation benefits, like climate risk 
analytics, insurance, disaster preparedness and recovery, flood prevention and 
mitigation, human cooling technologies, etc. 

However, many mitigation startups also have adaptation co-benefits. 

→These include very active sectors within the climate tech ecosystems, such as 
food and ag tech, grid resilience and microgrids, and energy and water efficiency. 

Dual benefit startups constitute 30% of all climate tech startups, and receive 18% 
of total funding, USD27 B. 

All in all, we found that 42% of climate tech startups have A&R benefits, even if 
adaptation is not their primary focus. 

Source: Data from Crunchbase. Analysis and charts by Tailwind and Vibrant Data Labs.

USD118 B
(79%)

Pure play adaptation startups make up 12% of all climate tech startups but receive only 3% of the funding, USD4.5 B.
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2510
(58%)

US27 B
(18%)

1303

(30%)

USD4.5 B 

(3%)

533
(12%)

ES: Adaptation Startup Landscape
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ES: Startup Growth Trends 
Water infrastructure and IT dominate pure play. Agriculture, forestry, and food dominate dual. 

Pure Play Adaptation Trends

• Industry & Commerce makes up 50% of investments in pure play A&R startups (USD2.25 
B). This includes climate risk analytics, earth observation, sensors and AI/digital 
solutions, as well as industrial tech, insurtech, fintech and construction tech. 

• Ecosystems is the second most active sector, with USD610 M of investments in firetech, 
water management and oceantech. 

• 71% of venture investments into adaptation companies go into digital solutions, AI and 
earth observation solutions, with less than 16% in physical risk reductions.

Dual Adaptation + Mitigation Trends

• Dual benefit startups received USD26.7 B in funding over 2019-2023, almost 6 times 
more than pure play adaptation companies. 

• Agriculture, Food and Forestry dominate this category, due to a very active ecosystem 
in ag and food tech. Here we include regenerative ag, indoor farming, alternative 
proteins and smart irrigation. 

• Grid resilience (Infrastructure), manufacturing (which includes industrial energy and 
water efficiency), and Water & Sanitation also received substantial funding.

Pure Play 
Adaptation 

Venture 
Funding 

(USD4.5 B)

Dual Benefit 
Adaptation 

Venture 
Funding 

(USD26.7 B)

Source: Data from Crunchbase. Analysis and charts by Tailwind and Vibrant Data Labs.



Our findings on capital availability between 2019 and 2023 reveal that there is very little capital for innovators translating research 
into new businesses. Once products have been tested, venture funding can be hard to come by. 

Investment Trend Lines: 
  

• Capital Gap 1: Like the initial capital gap in 
climate tech 1.0, we see a dire need for 
more funds at the pre-seed and seed 
stages. This represents the most serious 
capital gap for A&R companies. 

• Capital Gap 2: While the early venture and 
late venture funds available trend upward 
from the pre-seed and seed funding 
gap, they are relatively much smaller 
compared to a ‘healthy’ capital stack,  
illustrated by the mitigation percent 
funding. Late-stage rounds are particularly 
limited. 

A&R innovation investment remains glaringly low for innovators at all stages, with a huge gap for startup 
formation (pre-seed) and product development (seed) and insufficient capital for all venture rounds. 

*Research dollars are for 2023 only, while funding stages numbers are cumulative for 2019-2023
Percentages apply to the sum of equity rounds and grants, excluding debt.

Gap 2
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Capital Stack: Startup Capital Needs

Startup Capital Stack for Pure Play Adaptation Startups

Gap 1

US
D 

Bi
llio

n

Source: Data from Crunchbase. Analysis and charts by Tailwind and Vibrant Data Labs.



Bright Spots
Water Infrastructure: Solutions enabling 
efficient water sourcing, distribution, utilization,  
and enabling resilient sanitation infrastructure. 

Agriculture, Forestry & Food: Solutions driving 
the resilience of crop production, livestock 
production, forest products, and food systems. 

Infrastructure (Electric): Solutions enabling grid 
resilience and reliability as well as solutions 
enabling power reliability. 

Infrastructure (ICT), Industry: Solutions such as 
risk analytics, modeling and insurtech startups 
dominate these categories. 

Cities & Settlements: Solutions enabling 
building cooling and thermal efficiency. 
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Across the adaptation space, there are many opportunities for innovators to develop solutions to meet existing 
and mounting customer demand. 

Hidden Gems
Cities & Settlements: Flood tech solutions for 
buildings, coastal resilience solutions, and other 
building hardening solutions. 

Infrastructure (Transportation): Solutions that 
can enable the resilience of ground, maritime, 
and air transportation assets and systems. 

Industry: Insurtech and climate risk intelligence 
solutions for real estate and corporations with 
at-risk physical assets. 

Agriculture, Forestry & Food: Solutions that 
improve soil and microenvironmental health. 

Ecosystems: Solutions for wildfire prevention, 
detection and suppression. Nature-based 
solutions for flood management and shorelines.

Blind Spots
Health: 
• Solutions to predict, prevent and treat 

respiratory, cardiovascular, and other 
negative health-related outcomes to heat, 
fire, and other climate hazards. 

• Solutions to predict, alert, and track disease 
transmission of vector and waterborne 
illnesses. 

• Solutions for body cooling (such as 
wearables and cool patches). 

Social Systems: Early warning systems and 
solutions for post-disaster recovery. Temporary 
shelters and pre-fabricated / resilient housing. 

Water Infrastructure: Solutions to enable air 
water capture and water access in areas of 
drought. 

Dimension Rating

Demand High 

# Active Startups High

$ VC Invested High

# Acquisitions / Exits High 

Dimension Rating

Demand High 

# Active Startups Med

$ VC Invested Low

# Acquisitions / Exits Low

Dimension Rating

Demand High (Latent)  

# Active Startups Low

$ VC Invested Low

# Acquisitions / Exits Low
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ES: Innovation Roadmap



Preventing maladaptation is essential so solutions do not unintentionally increase vulnerability to climate change or 
make a system more susceptible to climate-related risks. These risks include increased emissions, social vulnerability, 
ecosystem damage, and financial inequality. Investors and solutions providers need tools and best practices to 
manage maladaptation risks and engage communities where these risks are most pronounced. 

Measuring the impact of adaptation companies remains a challenge. There is no “one-size-fits-all” adaptation 
measurement framework or metric (akin to net zero), but numerous metrics already exist for measuring the successof 
an A&R solution. Consensus on which metrics matter most and how best to measure success locally is critical to 
driving impact. 

Ecosystem programs remain few and far between for climate adaptation companies. There are only a handful of 
A&R-focused accelerator and incubator programs (11) in contrast with 150+ mitigation/decarbonization-focused 
programs. The ecosystem needs more programs supporting A&R entrepreneurs to scale. 

Policies and regulatory frameworks are missing to incentivize adaptation solutions. We need more explicit incentives, 
financing programs, and adaptation mandates from subnational and national governments if we want to see a robust 
climate adaptation innovation sector that equips governments with the solutions needed to protect society and the 
economy. Work must be done to define adaptation and adaptation spending as a priority across governments. 

There are a few enablers of change we think are important for A&R companies to consider as they grow. These 
elements can play a big role in whether companies achieve the impact they seek. 
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ES: Enablers of Change



The Playbook outlines a set of recommendations for funders, entrepreneurs, corporations and policymakers 
interested in growing climate adaptation innovation to meet humanity’s growing demands.

For Entrepreneurs
• We know many solutions are needed to make society and the economy resilient to climate change. Investors will do good 

business with Bright Spots and Hidden Gems. Our advice for entrepreneurs? Focus on Hidden Gems and Blind Spots.
  

For Funders
• Philanthropic and Public Funders - Focus on filling capital gap #1 and making sure grants and catalytic capital exist for 

adaptation solution providers at the pre-seed and seed stages.  
• Private Investors - Focus on developing an investment thesis that includes climate adaptation and directing more capital 

into early and late venture rounds for adaptation companies.  
  

For Policymakers
• Pass Resilience Focused Policies - Whether it's at the national, state, provincial, or city level(s), ensure that we have robust 

legislation that ties adaptation and resilience goals to regulation and public investment.  
• Fund Innovation Programs - Fund research, incubators, accelerators, and direct funding programs for climate adaptation 

startups and innovators.  
• Guide Standards Development - Drive the development of definitions, metrics, and standards that can be used to ensure 

the performance and impact of adaptation and resilience solutions.  
  

For Corporations
• Protect Your Business - Make sure your company has robust climate risk monitoring and invest in physical risk solutions to 

protect your business and the communities which you operate in from the impacts of climate change.  
• Remain Competitive - Engage in external and internal innovation to build and acquire new adaptation solutions that can 

help your business meet the growing demands of governments, consumers and the private sector. 

ES: Recommendations
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INTRODUCTION
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The Adaptation Imperative
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As temperatures rise due to accelerating greenhouse gas (GHG) emissions, 
the physical impacts of climate change have already begun to exponentially 
increase in frequency and severity. Climate shocks across the globe are 
both severe and unequally shouldered. 

The past two decades show stark increases in heat-related deaths, food 
insecurity, vector-borne diseases, and coastal, fluvial, and pluvial flooding.1 
By 2050, climate change is anticipated to cause an additional 14.5 million 
deaths and USD12.5 T in economic losses worldwide.2

Human and social impacts are paralleled by economic impacts: climate-
related extreme weather events reached nearly USD1.5 T in economic losses 
in the decade leading up to 2019.3 These losses are compounding: the first 
half of 2024 had USD62 B in global insurance losses, far exceeding the 10-
year average of USD37 B.4 

Investing in adaptation and resilience (A&R) is not only a moral imperative; it 
is also an investment opportunity that is largely untapped (WEF).

Unchecked emissions spell increased urgency for 
adaptation innovation.

Source: UNEP, 2024



17Source: GARI, 2024 

Definitions: Adaptation & Resilience Solutions

Adaptation and Resilience (A&R) Solutions are products or services that prepare, prevent, respond to 
and/or enable recovery from climate shocks and stressors.
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Climate change is affecting lives and livelihoods, economic, social and cultural assets, and ecosystems globally. The Tailwind taxonomy 
provides a structured breakdown of key sectors where A&R activities and solutions are needed.
 
See tailwindclimate.com/taxonomy for the full taxonomy, including detailed examples and mapping to common economic taxonomies. 

Taxonomy: A&R Sectors

http://www.tailwindclimate.com/taxonomy
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We found USD737 B of government spend on adaptation globally. While still insufficient compared to projected investment needs, and likely an 
underestimation, this shows governments are rapidly accelerating their investments to protect their communities. Looking at market spend for products 
likely to be used to adapt to the impacts of climate change, we estimate USD647 B A&R spend from consumers, showing that homeowners and 
smallholder farmers are not waiting for standards or regulations to invest in protecting their homes and their land. 

We tracked USD58 B of corporate spend across a sample of 80 large corporations and aggregate transaction data from CPI . The number is orders of 
magnitude smaller than what is needed to address current and projected climate risks. 

Philanthropic giving for A&R is estimated at USD650 M, less than 0.05% of global financial flows.

Global demand for adaptation solutions is primarily focused on Agriculture, Food & Forestry (35%) and Water & Sanitation (27%), and to a lesser extent 
Infrastructure (15%) and Cities and Settlements (11%) (which includes residential and commercial real estate). Demand for solutions in Health (0.35%), 
Ecosystems (5%) and Social Systems (5%) is lagging. They remain likely to be driven by government spend and smaller than the other sectors. 
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Governments and consumers drive USD1.4 T worth of spend on A&R solutions and activities globally. 

USD737 B

USD58 B

Bi
llio

n 
US

 D
ol

la
rs

USD647 B

Source: Tailwind Analysis

Global 
Demand for 
Adaptation 

Solutions 
(USD1.44 T)

Global Demand: Overview



GOVERNMENT 
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Through desktop research and literature review, we were able 
to identify USD 737 B worth of public budget focused on 
adaptation in the world’s largest economies.

Our tally is far from being exhaustive – there is no single 
source of truth for government spend on adaptation, which 
remains generally very poorly tracked and measured (OECD 
2024, CPI 2024). Notably, while we included a few local 
governments in the US, we did not research local spend in any 
other countries. Many A&R investments are already being or 
will be conducted by local governments (CPI 2023). 

Of the countries we researched, we found an even split 
between industrialized economies and emerging markets and 
developing economies (EMDEs). However, this hides the fact 
that only USD14.5 B goes to Least Developed Countries, and 
2% (USD1.5 B) to Small Island Developing States, where the 
needs are the greatest (CPI 2024). Developing countries’ 
financing needs are estimated between USD215 B and   
USD387 B per year (UNEP 2024). 

22

Public adaptation spend reached USD737 B in public programs and projects globally in 2023.

Data sources: We performed extensive desktop research for the US, the EU and Japan, and more limited research for the UK, Canada, India and Singapore. We relied on CPI research for 
Brazil and Other EMDEs (for which we include dual benefit financing as A&R), and WRI for China. Sources are detailed in the following slides and in Appendix. 

Data limitations: Our research did not include other countries (not even domestic spend in the EU27) nor regional or local governments. When 2023 data was not available, we used 2022 
or 2024 as a proxy.

Data in Billion USD 

Government Demand: Overview



Across all public spend, 61% of funding is focused on 
Infrastructure (USD179 B), Water (USD196 B), and Cities & 
Settlements (USD72 B). Flood prevention and management 
stands out as a priority for many government programs 
(marked as Cities & Settlements and Infrastructure).

Agriculture, Food & Forestry (USD123 B) and Ecosystems 
(USD65 B) together made up 26% of public spend globally 
(31% in Developing Countries and Emerging Markets).   

Social System (USD74 B) programs dedicated to A&R are 
primarily focused on science and education (including early 
warning systems) and defense (in the US). It is likely that 
governments will need to spend more on social services due to 
climate impacts, to manage migration flows, and as 
compensation for loss and damages, etc. However, these 
expense increases are not marked as an explicit or separate 
budget item except in the EU and Japan. 

We found very limited data on public spend related to 
climate and health. Just like social systems, it is likely that 
climate impacts do affect public health spend, but it is not 
identified as a separate budget item.

23Source: Tailwind Analysis

Global 
Government 

Spend on  
Adaptation  
(USD737 B)

Over 60% of public spend is focused on resilience in Infrastructure, Cities & Settlements, and Water & Sanitation.

Government Demand: Trends
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Countries are initiating plans that involve building resilience socially and economically. 

National Adaptation Plans (NAPs)
NAPs map the steps that countries can take 
to identify and address their near and long-
term needs for adapting to climate change. 
For developed countries, all have outlined 
NAPs except for one – the United States. 
 

The United Nations maintains a public map 
of NAPs, given they act as grants for action 
from international finance mechanisms. As 
of November 2024, the submitted plans of 59 
countries were visible. 112 countries had 
included information related to NAPs. 

A Global Need
The intensifying impacts of climate 
change necessitate increased investment 
in adaptation measures, particularly in the 
poorest countries, which are 
disproportionately affected despite 
contributing the least to the problem. This 
said, countries around the world face 
mounting climate threats. 

30% of countries have a 
national adaptation plan 
in place. 

57% of countries have 
started a national 
adaptation planning 
process. 

Up to 71% of modeled adaptation 
costs are associated with 
activities typically financed by the 
public sector (UNEP, 2024).

Government Demand: Policy Context
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Other Highlights (excl. US)

• The United Kingdom is deploying 
USD6.82 B (£5.2 B) in flood and 
coastal resilience (U.K. Gov., 2020).

• Since 2020, Canada has invested 
USD4.95 B (CAD6.94 B) in A&R efforts, 
between their Disaster Mitigation 
and Adaptation Fund (DMAF), 
climate-smart housing retrofits, and 
disaster recovery (CAN Gov., 2021).

• Japan published its 2024 resilience 
budget (including both climate and 
earthquake resilience), with over 
USD30 B (JPY4.6 T) on flood 
prevention and management and 
USD5 B (JPY763 B) on health and 
disaster response. (JPN Gov., 2024)

Adaptation funding is ramping up in Europe and Japan, with explicit efforts to address socio-economic impacts 

EU Investments
• The EU announced 30% of its budget would be spent on climate, including adaptation 

in the 2021-2027 budget.
• The European Investment Bank (EIB) committed an annual record USD2.8 B (€2.7 B) for 

adaptation in 2023 (EIB, 2024). 
• The 2021 Recovery and Resilience Facility budgeted an estimated USD8.6 B (€8.2 B) on 

adaptation for the 2021-2027 (EC, 2024).
• The Cohesion Policy budgeted USD13.3 B (€12.7 B) to adaptation for 2021-2027 (EC, 

2024).
• Horizon Europe, the EU’s key funding program for research and innovation lists USD98.1 B 

(€93.5 B) is its funding amount for the period 2021-2027, including adaptation.
• The Common Agricultural Policy (CAP) includes USD10 B (€9.6 B) for climate resilience. 

The EU's Adaptation Commitment

Europe has sustained increasing climate disasters in recent years leading to widespread 
awareness on the need for climate adaptation and the financial cost (est. USD179 B (€170 B) 
by 2030) of inaction. In 2013 the European Commission enshrined the 'EU Adaptation 
Strategy' which sets out to make Europe climate resilient by 2050. 
   

European governmental adaptation policy has facilitated an enabling environment for 
national, subnational, and private investment in A&R. In 2021, the EU updated its Adaptation 
Strategy, and the European Investment Bank (EIB) laid out its first Climate Adaptation Plan. 
As of 2024, all EU member states have adopted national adaptation strategies (EEA, 2024).

Government Demand: Industrialized Economies



UNEP’s 2024 Adaptation Gap Report calls for at least 13 times 
current finance levels for developing countries by 2030 (UNEP 
2024). 

Funding Sources
In developing and emerging markets, A&R investment needs are met 
by both the countries themselves and by financing from multilateral 
donors (e.g. the World Bank) and other development finance 
institutions, including development finance institutions (DFIs, e.g. 
USAID) and multilateral development banks (MDBs, e.g. the African 
Development Bank). 

Funding Amounts
Green Climate Fund (GCF), the largest of the multilateral climate 
funds, is mandated to invest 50% of its resources to mitigation and 
50% to adaptation in grant equivalent, largely focused on developing 
countries. After new pledges for replenishment at COP 28, GCF’s 
portfolio reached a record USD16 B, with co-financing of an 
additional USD61.5 B (GCF, 2023).

Emerging economics are rapidly ramping up domestic investments in adaptation, but overall adaptation finance 
still falls short of projected needs.

Emerging Economies: Highlights

• The Chinese government plans to invest USD70 B 
annually with emphasis on infrastructure and 
water (WRI, 2021).

• At COP28 in 2023, India’s Prime Minister stated its 
total adaptation-relevant expenditure was 5.6% of 
GDP in 2021–22 (USD157 B) (Indian Ministry of Finance, 
2024). The country estimates that USD680 B are 
required until 2030 without any additionality in a 
business-as-usual scenario (S&P Global, 2024).

• Brazil established its NAP in 2021. The farming sector 
constitutes 23% of Brazil's GDP and stands to lose 
approximately USD2.3 B (R$14 B) by 2070 (Brazil 
Ministry of Environment, 2021). In 2022, Brazil spent 
USD5.4 B on adaptation in ecosystems and 
agriculture, food & forestry (CPI, 2024). 

• Singapore is investing USD5 B in coastal resilience 
(Straits Times, 2020). 
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Government Demand: EMDEs



We identified USD285 B worth of A&R public 
investments in the US, with 85% (USD242 B) of 
federal expenses, some of which is subsequently 
routed to local governments, and USD43 B (15%) 
from local governments. 

Our research for local governments was very limited 
in scope and grossly underestimates actual spend 
at the local level. 

Two-thirds of the expenses are focused on 
infrastructure and water, with infrastructure spend 
heavily tilted towards grid resilience. 

At the local level, Cities & Settlements were the top 
priority (34% of investments) with a heavy focus on 
flood management and prevention. Water also 
received almost 30% of investments, followed by 
Infrastructure (27%), and Ecosystems (wildfire 
prevention, freshwater ecosystems, coastal 
resilience) making up another 12%. 

27

The US Federal government spent USD242 B on A&R in 2023, heavily focused on energy & water infrastructure. 

US Public 
Spend on  

Adaptation  
(USD285 B)

Government Demand: US Overview
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Recent federal policies have poured funding into A&R infrastructure, but priorities may shift with the new 
administration. 

Federal Pathways to Drive A&R Demand
1. Funding the Resilience of the Federal Government and its Operations

• Example: Executive Order 13653, “Preparing the United States for the Impacts of Climate Change” (2013) → Federal agencies 
required to assess vulnerabilities and create (+ update) Climate Adaptation Plans.

2. Distributing Capital to Subnational Actors (Cities, States) 
• Example: Building Resilient Infrastructure and Communities (BRIC), first available in FY 2020 → States, territories, cities, and tribes 

apply for funding for hazard-mitigative infrastructure project investment.
3. Deploying Capital to the Private Sector to Drive Resilient Outcomes 

• Example: Florida Power & Light leveraging tax credits from the Inflation Reduction Act to fund more community solar projects that 
give homes electricity reliability during grid-wide outages. 

Federal assets that fall under existing executive orders for resilience include over 300,000 buildings,   
USD700 B in annual procurement, and 4 million federal employees. 

Federal-Level Progress
U.S. federal-level procurement of A&R solutions has grown significantly in the past decade. Under President Biden’s administration, A&R 
funding grew rapidly, with the Bipartisan Infrastructure Law (BIL) and the Inflation Reduction Act (IRA) investing more than USD50 B in 
climate adaptation and resilience (White House, 2023). In his first term, President Trump signed the Building Resilient Infrastructure and 
Communities (BRIC) program into law, which established USD1 B in funding for disaster risk mitigation projects under FEMA in 2023 alone. 
He also signed Executive Order 13806 focused on American defense supply chain resilience. We expect that while resilience and 
adaptation programs and funding will not be pursued as aggressively in the coming administration, some of the initiatives lau nched 
between 2020 and 2024 will continue and many may grow due to their broad base of national support. 

Government Demand: US Federal Government



29

The DoD's view on climate adaptation as a vehicle for mission readiness promises to preserve momentum. 

The Department of Defense has expressed significant concern around the national security impacts of climate change. Along wit h an 
increase in expected conflict, a warming world results in new requirements for personnel training, equipment, and infrastructure.
  

Top expressed defense concerns about force readiness are related to: 
• Installations
• Training Operations
• Transportation of Military Supplies
• Movement of Forces
• Interactions with Foreign Adversaries
• Climate Hazard Response 

“Today, no nation can find lasting security without 
addressing the climate crisis. We face all kinds of 
threats in our line of work, but few of them truly 
deserve to be called existential. The climate crisis 
does.” – Secretary of Defense Lloyd Austin

The Department of Defense is a major investor in and procurer of A&R solutions. Per their own reporting, climate resilience is present within 
budgets, totaling USD3.7 B between the Army, Navy, and Air Force in 2024 (DoD, 2024). Looking ahead, the 2025 Budget Request Overview 
Book highlights a plan to further invest USD3.6 B to deploy advanced A&R technologies, adapt existing facilities, and improve 
mission/water resilience, among other initiatives.

Energy Resilience Conservation 
Investment Program (ERCIP) 
funding amount to improve 

energy and water resilience at 
DoD installations

USD634.3 M
ESTCP/SERDP Climate 

startup funding budget, 
which includes resilience

USD211 M

Government Demand: US Department of Defense



Cities worry about floods, heatwaves and climate health impacts, but report being inadequately prepared to 
manage these risks.

Concerns about Climate-related Impacts on Health: 
Percent of Cities Expressing High or Moderate Concern

Source: RCN, 2024 Source: RCN, 2024

Local Government Demand: Global Survey

Resilient Cities Network (RCN) conducted a survey amongst its member cities, spread across 5 continents, about shocks, stresses, and resilience 
priorities. With 49 cities responding, RCN found the primary shocks that cities are concerned about are flash/surface floods, followed by fluvial floods 
and heatwaves. Climate resilience is now the top priority in all regions, selected by 82% of all cities.

Another RCN survey focused on climate health and equity also found that cities were particularly concerned about heat and health , but reported low 
availability of climate information and early-warning systems, and poor/fair-quality related infrastructure.
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At the State-Level
As of December 2024:
• 30 states have adaptation plans in some form – managed through a climate 

office, health office, or funded by the EPA. 
• 50% of states with adaptation plans also have a statewide Chief Resilience Officer 

(15 total).

US states’ preparedness and funding for A&R differ widely. California, Florida, New York and Massachusetts 
collectively are rapidly increasing funding levels. 

3

Bright Spots
State governments with the highest rates of investment in A&R solutions to date are California (USD13.7 B), Florida (USD1 B), 
Massachusetts (USD1 B), New York (USD1 B), and Washington (USD1 B). In 2024, California passed a USD10 B resilience bond, the Governor 
of New York announced USD300 M in new investment for resilience, and the State of Massachusetts passed the Mass Leads Act whi ch 
commits to funding USD400 M for both climate mitigation and adaptation technologies.
  

State-Level Investment
Some states have independently established governance structures for climate A&R. Ex. MA Office of Climate Innovation and Res ilience 
and the CA ICARP Regional Resilience Planning and Implementation Grant Program. 

U.S. states experienced a collective 28-billion-dollar weather and climate 
disasters in 2023. These states act independently, regionally, and in coalition 
nationally to design policies and fund programs that can drive adaptation 
impact, and protect both communities and economic assets. Momentum is 
building for statewide resilience initiatives. 

Source: Four Twenty Seven via NYT

Local Government Demand: US States
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Taken in aggregate, major cities significantly outspend states in resilience funding. 

City-Level Investment

Cities with the highest rates of investment in A&R solutions are San Francisco, Seattle, 
New York City, and Boston.

Major cities with known, significant risks have begun investing in resilience solutions and  
partnering with states, universities, and federal agencies. 

Examples of Research and Innovation Hubs:
• The NYC Governor’s Island Center for Climate Solutions
• The Chicagoland Climate Investment Alliance
  

Examples of Major Urban A&R Investments Deployed:
• San Francisco: USD13 B for coastal resilience (San Francisco Waterfront Coastal Study, 

2024).
• Seattle: USD10 B for water infrastructure and drainage system improvements against 

worsening storms (King County). 
• New York City: USD1.5 B in coastal resilience (NYC, 2024). 
• Boston: Expected USD757 M for coastal resilience (Boston, 2018).

The majority of adaptation investments in 
cities are in water infrastructure, in 
preparation for/response to extreme 

weather events, and sea level rise. 

At the City-Level
Of the largest ten cities in the country (ranked by tax revenue):
• Eight have public climate risk disclosures.
• Seven have Chief Risk/Resilience Officers. This role usually sits within a sustainability 

office or is included within the responsibility of a city’s CSO.

Third-Party Convening Initiatives
  

Multi-city convening entities facilitate an 
environment where activated subnational 
governments can share best practices 
and collaborate on resilience initiatives 
together. Organizations taking initiatives to 
build adaptation capacity include:
  

• Megacities Alliance for Water and 
Climate

• Resilient Cities Network
• ResilienceFirst
• C40 Cities
• RegionsAdapt
• Race to Resilience

Local Government Demand: US Cities
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Building on CPI’s analysis of consumer 
demand for A&R products (CPI 2024), we 
estimate global consumer demand at 
USD647 B annually.

Consumer demand for A&R currently 
takes two main forms: 

• Products and services to protect 
their home from extreme weather 
disasters and keep it livable in a 
hotter, drier climate – Ex. flood 
protection, stormwater management, 
sanitation, hurricane-proof roofs, 
fireproof materials, insulation 
materials, rainwater harvesting, water 
filters, etc. 

• Products and services to protect 
their land – Ex. subsistence farming. 

We expect demand for additional 
products will develop over time to 
protect personal safety and health.

34

An estimated two billion people live in 
smallholder farming households, which 
contribute 35% of the world’s food supply 
(World Bank, CPI).

Smallholder farmers in developing countries 
spend USD368 B on adaptation solutions, 
equivalent to 20-40% of their own income 
(IIED).

Self-funded project areas include 
climate/weather adaptation information, 
pest and irrigation technologies, and crop 
diversification. 

With an average individual spend of $838 
per year on adaptation, innovations 
targeting this industry require scalable, low-
cost frameworks with strong distribution 
networks (IIED).

Globally, households spend USD647 B annually to protect their homes and livelihoods.

Consumer 
Spend on  

Adaptation  
(USD647 B)

Smallholder Farmers

Consumer Demand: Overview



35

US consumers are already acquiring A&R solutions to prepare for and respond to extreme weather events.

Protecting Homes

For most Americans, their home is their highest-value asset. Across the nation, roughly 
44.8% (USD22 T in a USD52 T market according to Zillow) of residential properties are at risk of 
"severe or extreme damage" from flooding, high winds, wildfires, heat, or poor air quality" 
(Realtor.com, 2023).

Americans spent an estimated USD551 B on home improvement in 2024 (~$1,667 per 
household on emergency repairs alone, USD220 B total) (HIRI, 2024; Angi, 2024).

Hurricane risk is cited as the hazard of greatest consequence to American homeowners, and 
property damage ranks as the highest-concern disruption after an extreme weather event 
(Federal Reserve, 2024). 

Safeguarding Health

U.S. consumers face a wide array of health consequences to climate change: wildfires 
resulting in air quality deterioration, increased temperatures resulting in heat stroke, warmer 
climates growing the transmission range of infectious diseases, and drought and extreme 
weather events resulting in water and food scarcity. Children, pregnant women, vulnerable 
populations, and the elderly are the most at-risk. 

As such, Tailwind predicts that there will be increased demand for health tech related to 
these hazards at the consumer level. The EIA estimates residential air conditioning 
consumption will increase by 59% by 2050 (EIA, 2024). 

A&R Consumer 
Products

Consumer technology products 
are already proving growth as 
climate impacts mount: 

• Generators, growing at a 5-
year CAGR of 7% (GMI)

• Air conditioning units, 
growing at a 5-year CAGR of 
6.9% (GVR)

• Air purifiers, growing at a 5-
year CAGR of 7.1%. (GVR)

US Consumer Demand: Trends
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Nationally representative insights from the Community Resilience Insights and Survey Project (CRISP), a partnership 
between Fors Marsh and the George Mason University Center for Climate Change Communications.

US consumers are concerned about insurance premiums, power outages, and air pollution.

US Consumer Demand: Survey

According to a forthcoming study by Fors 
Marsh, as of January 2024, Americans are 
most concerned about higher insurance 
premiums, power outages, and air pollution 
impacting them in the near-future.

More than 75% of Americans are at least a 
little worried that climate-driven power 
outages will affect them in the next five 
years.

Of the individual actions listed in the survey, 
the investments that individuals are most 
likely to make to protect themselves from 
climate risk are:

o Save money to cover potential losses 
(50%, half of Americans are likely to or 
have already taken this action)

o Invest in landscaping changes such heat 
and drought-tolerant plants, improving 
drainage around the home, etc. (43%, 2 in 
5 Americans are likely to or have already 
taken this action)

o Buy a back-up generator (37%, 1 in 3 
Americans are likely to or have already 
taken this action)



CORPORATE 
DEMAND
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We found at least USD58 B corporate spend on adaptation across , 
primarily spent on hardening Infrastructure and facilities (Buildings, 
under Cities & Settlements).

Overall, this number severely underestimates how much corporations 
spend on climate risk management – corporations do not commonly 
disclose how much they spend on risk management, except for investor-
owned utilities investing in grid resilience. In our sample of 80, less than half 
of the corporations we surveyed disclosed any kind of A&R budget.

The signal, however, is clear: corporations are the sleeping giants of 
A&R. For corporations that disclosed their investments in A&R, the 
average was USD200 M per company. Utilities, Transportation 
(railroads) stood out with the largest capital expenses, with USD1 B or 
more per company on average.

Assuming 10,000 publicly listed companies will conservatively spend 
USD50 M each on climate resilience investments, the latent demand 
from corporations should be at least USD500 B annually. 

38

Corporate 
Demand for 
Adaptation 

Solutions 
(USD58 B)

Corporations are the sleeping giants of climate adaptation, with limited current spend but high potential.

USD200 M
Average spend from 38 corporations that reported their 

adaptation expenses.

USD1 B Annually
Expected costs per utility in the Southeastern US to make its 

infrastructure climate resilient. (McKinsey, 2019) There are over 
168 investor-owned utilities in the US. (IEA)

$13 to $1
Dollars saved for each dollar spent on A&R, according to the US 

Chamber of Commerce (2024): $6 in damage and cleanup 
costs, and $7 in economic savings.

Agriculture, Food & Forestry, 4.9

Corporate Demand: Overview



39

Demand for A&R solutions is driven primarily by exposure to extreme weather events and water scarcity.

Corporations are exposed to the physical 
impacts of climate change across the 
entire value chain: 

• Offices, factories and physical assets

• Operations and workforce

• Supply chains (including underlying raw 
commodities)

• Basic infrastructure (water, energy, ICT 
and transportation)

Some industries are both more exposed 
and more vulnerable to physical 
impacts. Climate risks are especially 
relevant for organizations with: 

• Long-lived fixed assets

• Locations or operations in climate-
sensitive regions

• Higher dependencies on natural 
resources including water

• Value chains exposed to the above

Most Exposed 
Industries

Physical 
Assets

Operations 
& 

Workforce

Supply 
Chain Examples

Ag & Food The agricultural supply chain is particularly vulnerable to  
even small changes in temperature and precipitation.

Manufacturing
Manufacturing across industries sees workers exposed to 
extreme heat, challenges with water scarcity, and high 
value assets exposed to extreme weather and flooding. 

Healthcare & 
Pharmaceuticals

Pharmaceuticals manufacturing requires high-quality 
water. Heat affects the cold chain for storage and 
transportation of products.

Utilities
Extreme weather events and wildfires affect infrastructure, 
exposing workers to heat and limiting water availability for 
hydropower. 

Construction Workers and worksites are exposed to extreme weather 
and heat. 

Mining Mines and mine workers are exposed to extreme weather, 
floods, landslides, extreme heat, and water scarcity.

Telecom Telecom infrastructure is vulnerable to extreme weather 
events that also expose workers to extreme heat.

Transportation Roads, railroads, bridges, and airports are exposed to 
extreme weather events, floods and sea level rise.

Real Estate Buildings are exposed to floods, extreme weather events 
and increased operational costs due to heat. 

Information 
Technology Data centers have high water and cooling requirements.

Corporate Demand: Fundamental Drivers



Awareness of risk is at the highest level reported but does not yet translate into action.
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Infrastructure InvestorsCorporations

• 57% of investors believe that 
physical climate change is already 
having a significant impact on the 
global economy

• An additional 36% of respondents 
expected a significant economic 
impact in the future

• 45% of respondents expect impacts 
to materialize in the next 5-10 years

• 34% said that climate has had a 
major effect on the allocation of 
assets in their portfolio 

• Only 7% investors believe climate 
risk is fully priced in

• Over 60% of firms reported being 
directly impacted by physical risk

• 22% firms in Europe and 31% in the 
US reported having an adaptation 
strategy

• 29% in Europe and 36% in the US 
reported investing in solutions to 
avoid/reduce exposure to physical 
risks

• 20% reported buying or renewing 
insurance products to offset 
climate-related losses

• 9% reported bringing new products 
to market in response to climate 
change (incl. mitigation)

Investors

• 97% of infrastructure investors 
surveyed believed physical 
climate risk is significant

• 76% anticipated a medium or high 
impact of climate risk on their 
infrastructure investments

• Only 16% believed that there is an 
adequate understanding of how 
physical climate risk will affect 
infrastructure assets

• 66% of respondents had not 
conducted any evaluation of 
physical climate risk themselves

Survey of infrastructure investors, 
EDHEC, January 2024

Survey of EU and US corporations, 
EIB, November 2024

Survey of investors, banks and insurers, 
MSCI, November 2024

Corporate Demand: Awareness
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Corporate spend on adaptation is focused on hardening against extreme weather events and water stress.

Tailwind analyzed the disclosures of the 75 highest-grossing companies across 
key sectors. In line with the expectation that larger companies are more likely to 
invest in A&R, we found 52% of the corporations we investigated had conducted a 
climate risk assessment and 54% had invested in one-off A&R measures. 

We found that the most commonly-cited risks were water stress and acute 
impacts like extreme weather events. The primary concerns associated with 
extreme weather events were damaged infrastructure, harm to human capital, 
supply chain interruptions, and transport issues.

The most commonly-cited interventions include hardening sites using existing 
technology and diversifying suppliers and locations. Among the most popular 
dual-benefit investments across sectors is water efficiency management. 

Investments were typically categorized as capital expenditure, with some 
companies also reporting operating expenses like regular climate risk auditing 
and improved asset maintenance. 

An analysis by S&P Global of financial impacts of climate risk in 2050 and 2090 
found that extreme heat could become the biggest driver of costs for 
corporations, followed by water stress. (S&P 2023) 

Sharing Climate Risk 
Assessment Tools

AT&T works with the federal government in 
creating the Climate Risk and Resilience 

(ClimRR) portal to make the world-class, 

climate-science modeling and data used 

in its infrastructure planning accessible to 

the public for free.

Enhancing Grid 
Reliability

Exelon's regulated utilities invested almost 
USD7.2 B in 2022 for grid advancements in 

reliability and resiliency. (CDP)

Corporate Demand: Trends

https://urldefense.com/v3/__https:/www.businesswire.com/news/home/20221107005748/en/ATT-FEMA-Argonne-National-Laboratory-Collaborate-to-Launch-Climate-Risk-and-Resilience-Portal-for-U.S.-Communities__;!!BhdT!nl0Cj4aOU0MpLrCPKcvS6CbGcqSrowuI0MbjzYBVfCSUL66yFSPeFzoQZGiY87XdT6tuMh4LYR2e1bn_Eg$
https://urldefense.com/v3/__https:/climrr.anl.gov/__;!!BhdT!hY7_fPFunZEvbt628W8qzqpJFD8UhY6seW5j7-k3y3ky4dmwhy2U6VNNh7Cu2biqiNByPW8LUFBEXNHkrw$
https://urldefense.com/v3/__https:/climrr.anl.gov/__;!!BhdT!hY7_fPFunZEvbt628W8qzqpJFD8UhY6seW5j7-k3y3ky4dmwhy2U6VNNh7Cu2biqiNByPW8LUFBEXNHkrw$
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Corporations innovate by developing new solutions and working with community groups to protect their 
value chains.

Managing Flood Risk at 
Headquarters

Building Resilience in Supply 
Chains

Meta works with local jurisdictions and 
organizations through the SAFER Bay Project to 

improve coastline resilience in bridge and 
shoreline infrastructure using both technological 

and nature-based solutions.

Michelin demonstrates leadership in developing 
products and conducting trainings with 

smallholder farmers to ensure a resilient supply of 
rubber. While this work is being done to ensure 

broad resilience across multiple business priorities, 
these types of initiatives can also drive positive 

climate resilience benefits.

Few companies reported Investing in innovation to improve prevention 
and risk reduction. Qualitative interviews with corporates revealed 
different blockers, including: 

• A lack of awareness of innovative technologies to address climate risk

• Limited capacity (team, budget) to source and diligence new 
solutions

• Mixed appetite from business units to pilot and try new technologies

• Unclear boundaries of internal responsibility

Amongst interviewees, a few corporate leaders showed great 
sophistication in their approach to climate risk and opportunities, 
including new products and services and market expansion in response 
to changing weather patterns and customer needs. 

Over the next 1-3 years, we expect companies will start applying 
lessons learned from corporate innovation in climate (mitigation) tech 
and leverage internal capabilities to invest in A&R.

Corporate Demand: Innovation Bright Spots

https://www.sfcjpa.org/safer-bay-project
https://purchasing.michelin.com/en/responsible-resilient-natural-rubber/
https://purchasing.michelin.com/en/responsible-resilient-natural-rubber/


The discrepancy between costs of climate change 
(actual and projected) and investments in climate 
resilience indicate that we are in very early days for the 
B2B adaptation solutions market.

To mature from reactive to proactive climate risk 
management, corporations will need the following: 

• Improved access to climate data, earth 
observation and sensor data to identify and monitor 
climate risk

• Support identifying adaptation options and access 
to financial tools, including identifying novel 
technologies and nature-based solutions, and tools 
to calculate the ROI of adaptation measures

• Enhanced physical risk reduction solutions for 
floods, water scarcity, extreme heat, and wildfire 
impacts on physical assets, workforce and local 
infrastructure

• A broader set of financial risk transfer solutions as a 
stopgap for unavoidable risks

• Support identifying opportunities to innovate to 
grow revenue through new A&R products and lower 
costs of climate risk management 43

The Corporate Climate 
Resilience Gap

Proportion of Companies that Have Implemented the Following Actions 

Corporations need help advancing more mature adaptation and resilience strategies and investment plans. 

Source: EIB 2024, EDHEC 2024, S&P 2023 43

Corporate Demand: Outlook
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Insurance is riddled with existential business risks due to climate change, and the industry is aware of them.

Overview
  

Historically, states like Florida, California, and Louisiana have been the epicenters of 
climate-related insurance losses due to hurricanes and wildfires. The problem has now 
spread across the country, affecting states like Iowa, Arkansas, Ohio, Utah, and Washington. 
Even in the Northeast, where insurance has traditionally been more stable, profitability is 
declining. According to the New York Times, 8 states were unprofitable for residential 
home insurance in 2013. That number rose to 18 states (or 36% of states) in 2023.

Insurers have responded by raising premiums, reducing coverage, and exiting high-risk 
markets. State Farm and Allstate have paused new business in California and will not 
renew thousands of existing policies. Farmers and AAA have also exited insurance markets 
entirely due to mounting risks. This ‘insurance retreat’ from high-risk areas leaves many 
property owners reliant on state-mandated insurance pools. In Florida, between 2018 and 
2022, the number of homeowners turning to the state-backed insurer of last resort, 
Citizens, more than doubled from less than 450,000 to 1.2 million. Others are struggling to 
pay higher insurance premiums as premiums for U.S. homeowners surged an average of  
33% between 2020 and 2022. 

Industry Perspective
  

Over the last decade, U.S. insurers paid out more in claims than they received in premiums, 
and those losses are increasing according to the ratings firm Moody’s. Annual global 
insured losses (inflation-adjusted) of more than USD100 B have become standard. The 
insurance industry is speaking openly about the challenges around insuring against 
climate risks. According to a report by Conning, 91% of insurance executives expressed 
“significant” concern about climate change as a threat to their businesses. 

“Climate risk is a certainty, not a 
probability. Severe weather and climate 
related risks now pose an existential threat 
to the way we live and work.”
Greg Case, CEO of Aon

“As we enter what is increasingly seen as 
the decisive decade to fight climate 
change, individual corporate actions are 
not enough; the entire industry must 
change investment patterns and share 
risk management lessons.”  
Thomas Buberl, CEO of AXA 

According to PwC, 51% of global insurance 
CEOs have either made a net-zero 
commitment or are working towards 
making one. 62% of these CEOs say their 
motivation is to reduce climate risk. 

Corporate Demand: Drivers for Insurance
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Tailwind partnered with Vibrant Data Labs to train an AI model to identify A&R 
startups and map them to the Tailwind Taxonomy. This effort allowed us to 
develop the first detailed analysis of investment trends and bright spots for 
A&R in the startup ecosystem by sector and funding stage over time. 

Pure play A&R (‘Adaptation’) startups make up 12% of all funded climate tech 
startups, but receive only 3% of total funding, USD4.5 B total. Adaptation 
startups include technologies that support climate risk and resilience activities 
but have little or no mitigation benefits, like climate risk analytics, insurance, 
disaster preparedness and recovery, flood prevention and mitigation, human 
cooling technologies, etc. 

However, many mitigation startups also have adaptation co-benefits. These 
include very active sectors within the climate tech ecosystems, such as food and 
ag tech, grid resilience and microgrids, and energy and water efficiency. Dual 
benefit startups constitute 30% of all climate tech startups, and receive 18% of 
total funding, USD27 B. 

All in all, we find 42% of climate tech startups have A&R benefits, even if it’s not 
their primary focus. 

Funding numbers are for all financing (venture, debt, grants) between 2019 and 
2023. The number of startups refers to startups currently active (excluding those 
that may have been acquired or stopped operating.

Source: Data from Crunchbase. Analysis and charts by Tailwind and Vibrant Data Labs.

USD118 B
(79%)

Pure play adaptation startups make up 12% of all climate tech startups but receive only 3% of the funding, USD4.5 B.
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2510
(58%)

US27 B
(18%)

1303

(30%)

USD4.5 B
 

(3%)
533

(12%)

Supply: Adaptation Startup Landscape
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Pure Play 
Adaptation 

Venture 
Funding 

(USD4.5 B)

Count of StartupsPure play adaptation investments are dominated by IT, manufacturing and fintech.

47

Industry & Commerce makes up exactly half of investments in pure play A&R startups      
(USD2.25 B). Information Technology leads the pack with climate risk analytics, modeling and 
other software solutions, together with manufacturing, insurtech, fintech and construction tech. 

Ecosystems is the second most active sector, with USD610 M of investments in fire tech, water 
management and ocean tech.

Other sectors like Water & Sanitation Infrastructure, Disaster Risk Reduction (which includes 
post-disaster recovery as well), Cities & Settlements (flood management, real estate, smart 
cities) received USD200-300 M each. 

Supply: Pure Play Startups

Source: Data from Crunchbase. Analysis and charts by Tailwind and Vibrant Data Labs.



Dual benefit startups received USD27 B in funding over 2019-2023, almost 6 times more 
than pure play adaptation. 

Agriculture, Food and Forestry dominate this category, due to a very active ecosystem 
in ag and food tech, include regenerative ag, indoor farming, alternative proteins and 
smart irrigation. 

Grid resilience (Infrastructure), Manufacturing (which includes industrial energy and 
water efficiency), and Water & Sanitation also received substantial funding.
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Dual Benefit 
Venture 
Funding 

(USD27 B)

Agriculture, Food & Forestry and Electricity Systems (Infrastructure) lead dual benefit climate investments.

Source: Data from Crunchbase. Analysis and charts by Tailwind and 
Vibrant Data Labs

Count of Startups

Supply: Dual Benefit Startups



Annual funding for pure play adaptation 
startups has doubled between 2013 and 2023 , 
growing from USD332 M to USD850 M, with a 
peak at USD1.6 B in 2021.

Funding for dual benefit startups has grown at 
a much faster pace, starting at USD575 M in 2013, 
growing to USD7 B in 2021 and 2022, and 
receding back to USD3.8 B in 2023. 

However, these numbers pale in comparison to 
the investment growth for mitigation startups, 
which have grown from USD3.4 B in 2013 to  
USD44.4 B in 2023, a 14-fold increase driven by 
strong ecosystem support, aggressive public 
investments and strong private investor interest. 

The continued growth in mitigation finance in 
2023 is largely driven by late-stage rounds of 
debt financing. Without debt, investments in 
mitigation companies follow a similar trend as 
that observed for dual companies (which more 
than halved between 2022 and 2023). 
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Venture funding for adaptation has grown far more slowly than other climate tech investments.

Supply: A&R Funding Trends 2013-2023

Source: Data from Crunchbase. Analysis and charts by Tailwind and Vibrant Data Labs.



We sorted pure play A&R startups in four categories:
• Digital Solutions & AI
• Earth Observation & Sensors: Including mixed hardware/software 

solutions including satellites, drones, sensors, wearables, and IoT 
• FinTech/InsurTech
• All Other Solutions: Including physical risk reduction technologies (e.g.  

materials, equipment, medications, filters, etc.) and non-financial 
services

Investments overwhelmingly go towards Digital Solutions & AI (44%) 
and Earth Observation & Sensors (27%). The latter includes a hardware 
component (satellites, drones, or sensors), but the value resides primarily 
in the data and insights generated. Both categories are key enablers of 
A&R - for risk identification, detection, to prevention and early warning 
systems. 

In contrast, only 16% of investments are directed towards physical risk 
reduction products and services, even though one third of the 
companies are in this space. Hardware investments are frequently more 
challenging for VCs given their longer time to commercial maturity, but 
the nature of climate impacts calls for products that physically mitigate 
risks. Increased funding in this category will be needed. 

FinTech/InsurTech receives a relatively greater proportion of funding 
compared to the volume of startups, but very few startups are in this 
space yet, despite the massive needs in the insurance sector.
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Software v. Hardware Investments in Pure Play A&R

Funding for pure play A&R goes overwhelmingly to software and data solutions.

Supply: Technologies

Source: Data from Crunchbase. Analysis and charts by Tailwind and Vibrant Data Labs.



Through a desktop review of major research publications, we found that genetic modifications for climate-resilient crop species, 
coastal resilience solutions, reforestation, soil health, climate insurance tools, and data models for climate forecasting are especially 
bright research areas. 

Growing Research Areas

• Climate-Related Early Warning Systems for Health (ex. 
heat stress, smoke exposure)*

• Climate-Resilient Healthcare Infrastructure and Supply 
Chains*

• Groundwater Salinity and Saltwater Intrusion Impacts 
Due to Sea Level Rise

• Restorative/Biodiversity-Friendly Aquaculture

• Stormwater Modelling

Abundant academic research on A&R sets the stage for future innovation.

• Crop Production Solutions
• Climate-Resilient Genetic Modifications (ex. 

Drought/Heat-Resistant Species)
• Soil Health for Agriculture 

• Disaster Risk Reduction Solutions
• Coastal Resilience to Flooding and Sea Level Rise 
• Heat Stress and Urban Heat Island Impacts

• Satellite and Geospatial Mapping to Prevent/Predict 
Extreme Weather Events and Track Climatic Patterns

• Water Treatment Solutions
• Financial Tools (ex. Parametric Insurance for Climate-

Related Natural Disasters, Crop Insurance)
• Tropical Conservation and Reforestation Solutions

Highly-Active Research Areas

51Source: Tailwind Analysis

Supply: Academic Research Trends

*Analyses by influential groups such as the Lancet Countdown 
and McKinsey’s Health Institute highlight the urgent and 
growing need for health-related R&D in climate adaptation



More accelerators and incubators are creating A&R programmatic tracks or dedicating their entire programs to A&R. These programs often 
emphasize cross-sector collaboration among government, private sector, and community organizations. While more focused A&R 
programs are needed, large household programs are supporting adaptation founders. 

Mitigation-Focused Programs 
Outnumber A&R Programs 15:1

Internationally, A&R climate tech accelerators 
are launching in developing countries. 
For Example: Climate KIC’s ClimAccelerator in 
Tanzania, World Bank’s InfoDev Program with 
35 centers in 7 countries, The Catalyst Fund’s 
accelerator for climate resilience in Africa, and The 
Lightsmith Group and Village Capital’s Adaptation 
SME Accelerator. 

Adaptation-Focused Programs: 
• Elemental Impact: Cohort 11 awarded 5 startups in Climate Resilience 
• IDEO: Awarded 13 companies through the Climate Resiliency Challenge
• RISE Resilience Innovations: Community resilience, flooding, and coastal 

resilience accelerators 
• NOAA’s Ocean-Based Climate Resilience Accelerators (USD60 M 

commitment) 
• Twilio.org Impact Fund: Climate Tech Prize 
• QBE AcceliCITY Resilience Accelerator: Global accelerator focused on B2G 

urban resilience innovations
• Urban Future Lab: Launched a prize track explicitly focused on climate 

adaptation and resilience, the Future Resilience Prize
• X-Prize Wildfires: X Prize Wildfire is a 4-year, USD11 M competition incentivizing 

the innovation of firefighting technologies

Few dedicated programs exist for adaptation companies, but large accelerator portfolios include 
adaptation startups. 

A&R Climate Tech 
Programs 

11
General (Mitigation) 

Climate Tech 
Programs 

150+

In a survey of accelerators that looked at adaptation companies supported by 
volume, TechStars, Cleantech Open, SOSV, MassChallenge, and gBETA rose to the 
top with an average of 17 adaptation companies supported between 2019 – 2023.  
TechStars took the lead having supported 40 companies over that period. 
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Supply: Accelerator & Incubator Ecosystem
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Pano AI 

NatrX

A&R startups often rely on creative sales channels to overcome challenges with limited customer budget, lack 
of awareness or buyers’ procurement constraints.

Lesson 1: Product benefits sell (…not adaptation itself).
Customers are interested not necessarily on being ‘more resilient’ but in the benefits 
of A&R products such as the following: 

Lesson 3: Innovation brokers and channel partners matter! 
Reaching government, private sector, and consumer customers requires creativity and 
engagement with the right partners. B2G models are especially hard – working with 
partners experienced with public procurement and with the right technical expertise 
can open more doors. Don’t be afraid to be a subcontractor! 

Food & Water 
Access

Energy 
Reliability 

Positive 
Health 

Outcomes

Reduced 
Business Risk 

Positive 
Safety 

Outcomes

Pano AI detects wildfires thanks to their 
cameras in remote areas. They sell their 
services to utilities, who provide the data 
to local fire departments, shortening the 
time to suppression for everyone’s benefit. 

NatrX partners with engineering firms to 
integrate its novel bio-material into local 
governments’ and corporate customers’ 
coastal infrastructure projects. 

Metalmark
Metalmark works with distributors and 
building system integrators to get their 
high performing air filter product into 
private and government HVAC systems. 

Business Model Example A&R Channels

B to G Engineering firms, government contractors 

B to B Distributors, engineering firms, consultants, OEMs

B to C Distributors (ex. home improvement), banks 

Lesson 2: The end user is not always the customer.
Target users or beneficiaries of an A&R solutions can be hard to reach, less inclined to 
try new solutions or not able to afford them. 

Supply: Successful Business Models



Large corporations also play a key role in bringing new A&R products 
and services to the market. A recent analysis by MSCI and GARI found 
one in ten companies (827) had A&R products and services , in a 
universe of almost 8,000 publicly listed companies (GARI 2024). 
Amongst these, Industrials and Materials made up over half of the 
company count.

Separately, our analysis of corporate disclosures shows that sectors 
where innovation is core to the business are best positioned to 
leverage their R&D teams to develop A&R solutions. Bright spots 
include pharmaceuticals, food & beverage, IT, and 
materials/chemicals.

Examples of A&R solutions developed by large corporations include:

• Kraft-Heinz in the past five years has focused millions of R&D dollars 
into its HeinzSeed research center in California, as it develops 
tomato seeds that can better withstand hotter and drier growth 
environments.

• Dell and Doosan partnered in 2018 to build “PreVision,” a fault 
detection and diagnostic platform, to minimize equipment 
maintenance and replacement, and avoid shutdowns by improving 
the resilience of power plants using Doosan equipment.

• 3M featured cool roofing granules as part of its climate-forward 
solutions portfolio in 2022.
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One in ten large corporations has an ‘adaptation play’, meaning they sell products and services bound to be in 
greater demand because of climate change.

Source: GARI

Supply: The Role of Large Corporations

https://www.bloomberg.com/news/features/2024-08-15/kraft-heinz-is-spending-millions-of-dollars-to-climate-proof-its-ketchup?cmpid=BBD081524_GREENDAILY&utm_medium=email&utm_source=newsletter&utm_term=240815&utm_campaign=greendaily
https://www.doosan.com/en/media-center/press-release_view?id=20171543&page=3&
https://www.3m.com/3M/en_US/roofing-granules-us/products/cool-roofing-granules/


With mounting risks facing the global insurance industry, insurers are doubling down on programs they hope will enable them 
to weather coming storms. These programs are important, but both internal and external innovation will be needed to ensure 
the insurance industry can keep up with mounting climate hazards. 
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The insurance industry struggles with accelerating climate risks, but efforts pave the way for innovation.

Insurer / Insurer- 
Funded Program Role Example

CSAA Accelerator and Prize 
Program Funder

CSAA, in partnership with AON, Arch Reinsurance 
and RenaissanceRe, funded an IDEO-lead 
program called the 'Resiliency Challenge' where 
they selected 13 winners and awarded $1 million 
in prize dollars.  

American Family 
Insurance Carrier-linked VC Firm

American Family Insurance's VC arm has 
invested in climate adaptation tech companies 
like Burnbot and Earth Force Technologies. 

Factory Mutual 
Insurer with Research and 
Engineering-Driven 
Underwriting Practices 

Factory Mutual develops breakthrough 
engineering solutions for commercial property 
insurance risks that allow policyholders to reduce 
premiums as they finance solutions. 

IBHS Testing Center and 
Standards Authority 

IBHS is a nonprofit scientific research center and 
communications organization supported by 
property insurers, reinsurers, and affiliated 
companies. IBHS unearths risk data on the 
performance of building hardening products. 

"It is the agile and innovative 
insurance startups and 
entrepreneurs who stand the 
best chance at delivering 
new products, distribution 
mechanisms, and financing 
approaches for climate risk 
insurance and transforming 
this industry."

Charlie Sidoti, Executive 
Director of InnSure

Supply: Insurance Industry’s Role in Innovation



New insurance products (ex. micro, parametric insurance), new distribution mechanisms (ex. community-embedded insurance), 
and new financing approaches (ex. public and private financing) are starting to transform the insurance industry. 

Product

California Wildfire Fund

Capital Stack

City of Isleton (CA)
Flooding Initiative

Distribution

FloodFlash offers a 
parametric flood insurance 
product that enables 
policyholders to leverage a 
claims-free process to 
recover from flooding. 

Their process sets an agreed-
upon trigger depth with their 
customers. When that level of 
flooding occurs, they use 
sensors to verify, allowing 
policyholders to receive an 
immediate payout. 

California's Wildfire Fund 
leverages public and private 
funds to address financial risks 
posed by utility-caused wildfires. 
The program helps cover claims 
from catastrophic fires linked to 
their equipment. 

The program aims to ensure 
rapid compensation for victims 
while stabilizing utility finances 
and incentivizing utilities to invest 
in fire prevention and safety 
measures. It is funded through 
contributions from utilities, 
ratepayers, and the state. 

Spearheaded by the CA 
Department of Insurance and 
funded by the CA Department 
of Water Resources, this 
community-based parametric 
flood insurance initiative allows 
for Isleton to, in the event of a 
flood of pre-determined depth, 
provide payouts to Isleton 
residents. 

This program has been funded 
by a two-year, $200,000 grant. 

Insurance innovation is needed to both properly price risk, and finance risk reduction and adaptation solutions. 

FloodFlash
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Supply: Innovation Opportunities in Insurance



CAPITAL STACK
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Our findings on capital availability between 2019 and 2023 reveal that there is very little capital for innovators translating research 
into new businesses. Once products have been tested, venture funding can be hard to come by. 

Investment Trend Lines: 
  

• Capital Gap 1: Like the initial capital gap in 
climate tech 1.0, we see a dire need for 
more funds at the pre-seed and seed 
stages. This represents the most serious 
capital gap for A&R companies. 

• Capital Gap 2: While the early venture and 
late venture funds available trend upward 
from the pre-seed and seed funding 
gap, they are relatively much smaller 
compared to a ‘healthy’ capital stack,  
illustrated by the mitigation percent 
funding. Late-stage rounds are particularly 
limited. 

A&R innovation investment remains glaringly low for innovators at all stages, with a huge gap for startup 
formation (pre-seed) and product development (seed) and insufficient capital for all venture rounds. 

*Research dollars are for 2023 only, while funding stages numbers are cumulative for 2019-2023
Percentages apply to the sum of equity rounds and grants, excluding debt.

Gap 2
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Capital Stack: Startup Capital Needs

Source: Tailwind and Vibrant Data Labs analysis

Startup Capital Stack for Pure Play Adaptation Startups
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A closer look at funding by sectors and by stage for pure play startups shows similar trends. In particular: 
• Insufficient grant funding for Cities & Settlements, Agriculture, Food & Forestry, and Infrastructure
• Insufficient early-stage venture capital available for Infrastructure 
• Insufficient late-stage venture capital available for almost every theme but especially for Health, Cities & Settlements, Water & 

Sanitation, and Social Systems with some bright spots in Infrastructure and Industry & Commerce
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Pure play startups receive almost no late-stage venture funding, and seed capital is desperately lacking. 

Capital Stack: Pure Play Startups
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Dual benefit startups see slightly more late venture funding in Water, Health, and Agriculture but seed funding is equally lacking across 
the board. Other trends include: 
• Insufficient grant funding for every area but Ecosystems and Social Systems
• Insufficient early-stage venture capital available for Social Systems and Cities and Settlements
• Insufficient late-stage venture capital available for Cities & Settlements, Social Systems, and Infrastructure 

Dual A&R startups also suffer from a chronic funding gap.

Capital Stack: Dual A&R Startups
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Top 10 Private Funders Top 10 Public Funders

Convective Capital National Science Foundation 

Alumni Ventures Department of Energy 

Echo River Capital Department of Agriculture 

Mazarine Ventures U.S. Environmental Protection Agency

MassVentures NOAA

Gaingels US Department of Commerce

Urban X Maine Technology Institute

Sand Hill Angels California Department of Food and 
Agriculture

Third Sphere Small Business Innovation Research (SBIR) 

Lowercarbon Capital Massachusetts Clean Energy Center

We reviewed the top investors and funders by number of pure play adaptation 
deals and found the following results: 
  
Average median check sizes in this sample were USD4 M for private investors 
and USD319 K for public investors. The top 10 private investors have 21% pure 
play deals in their portfolios while public investors have 29%. 

Standouts 

Over the last five years, several boutique 
firms focused on adaptation have emerged. 
The following two represent the firms with the 
highest % of adaptation deals (relative to 
portfolio size) in our study. 

1. Convective Capital: Founded by Bill 
Clerico in 2022, Convective is a venture 
firm focused on investing in firetech with 
portfolio companies including Pano and 
Overstory.

2. Mazarine Ventures: Launched in 2018, 
Mazarine Ventures is focused on 
investing in early-stage technology 
companies with innovations that address 
risks relating to water and/or wastewater. 
Portfolio companies include Flume Water 
and WaterClick. 

Specialized A&R VC funds are emerging with a focus on climate hazards (fire tech, water tech).  

Capital Stack: Top Pure Play A&R Investors
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Top 10 Private Top 10 Public Funders

SVG Ventures National Science Foundation 

Breakthrough Energy Ventures Department of Energy 

S2G Ventures Department of Agriculture 

Alumni Ventures Maine Technology Institute 

Cavallo Ventures Massachusetts Clean Energy Center 

Innova Memphis California Department of Food and Agriculture

IndieBio ARPA-E

Prelude Ventures California Energy Commission 

Lowercarbon Capital Iowa Economic Development Authority

Fall Line Capital New Jersey Economic Development Authority

We reviewed the top investors and funders by number of dual benefit A&R deals 
and found the following results: Average median check sizes in this sample were 
USD12 M for private investors and USD652 K for public investors. The top 10 private 
investors have 32% dual deals in their portfolios while public investors have 51%. 

Standouts 

We found the standout private investors in this 
category with the highest % of dual deals in 
their portfolios were overwhelmingly focused on 
agriculture within their funds. Three of the top 
five were affiliated with a corporation.  
  

SVG Ventures
• AUM: USD50 M - USD75 M
• Number of Investments: 215
• Portfolio focus: Agtech 
• Strategic Investor?: Yes (Kagome Co. Ltd.)
Cavallo Ventures 
• AUM: Unknown 
• Number of Investments: 53
• Portfolio focus: Agtech 
• Strategic Investor?: Yes (Wilbur—Ellis, Inc.)
S2G Ventures 
• AUM: USD2 B+ 
• Number of Investments: 167 
• Portfolio focus: Agtech
• Strategic investor?: No, but linked to the 

Walton Family / Walmart 

Many climate tech funds are ‘accidental’ A&R investors, who hold portfolios with A&R benefits even if they are 
not explicitly a part of their investment theses.

Capital Stack: Top Dual A&R Investors



• Our analysis of US Federal research programs that mention resilience shows a total 
of USD1.6 B worth of A&R research in 2023.

• Key funders include:
• Department of Interior (DOI): USD560 M 
• National Oceanographic and Atmospheric Agency (NOAA): USD390 M
• National Science Foundation (NSF): USD167 M
• Department of Homeland Security (DHS): USD157 M 
• US Department of Agriculture (USDA): USD148 M 
• Department of Human Health Services (DHHS) via ARPA-H: USD75 M 
• Environmental Protection Agency (EPA): USD53.4 M
• Department of Defense (DOD): USD23 M

• US federal funding is often included as part of broad policies and programs that 
may not be obviously A&R-focused. For example, the CHIPS and Science Act, 
though focused on semiconductor manufacturing industry resilience, sets aside 
billions of dollars to fund research on climate mitigation and adaptation. 

• Key, recent non-monetary federal initiatives include the White House Climate 
Resilience Framework, Climate Resilience Game Changers Assessment, the PREPARE 
Call to Action, and Executive Order 14008.

• Grants focused on small businesses (SBIR), which are a very popular source of 
non-dilutive funding for startups, totaled USD80 M. More than half came from the 
NSF, with DOE, USDA, DHS, EPA contributing the remaining amount. 

63Source: Tailwind Analysis

US Federal funding for research totals USD1.6 B in 2023, often as part of larger programs like the IRA or CHIPS acts.

Capital Stack: US Federal R&D Funding

US Federal 
Funding for 
Research in 

2023 
(USD1.6 B)
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To scale A&R companies, we need more capital at every stage of startup funding, but especially at the pre-seed and seed stages. Making sure 
sufficient pre-seed and seed stage funding exists will enable us to catalyze companies into subsequent venture stages. In the chart below we outline 
which funders we believe have a primary responsibility to fund at a given stage and which funders can help advise those funders. 

Funder Type Research & Development Pre-Seed Seed Early Venture Late Venture

Government

Funding role – Government is 
the largest funder of R&D and 
must continue to ramp up 
directed A&R R&D funding.

Funding role – Non-
dilutive government grants 
are essential to A&R companies' 
growth. Public money 
for accelerators and 
incubators is essential.

Consultative role – Public funders have unique insights into what needs 
funding that can inform use of other types of capital and ensure long-term 
impact. The public sector is often also a buyer of A&R solutions, meaning 
they will fund projects as they exit the late venture stage. This makes private 
sector collaboration with government essential, as technologies scale.

Philanthropic

Consultative role – 
Philanthropic funders have 
unique insights into what 
needs funding that can be 
used to inform use of public 
funds. 

Funding role – 
Philanthropic funders 
can provide non-dilutive grants 
to catalyze companies 
and incubator or accelerator 
programs.

Funding role - Philanthropic capital has a critical 
role to play in the creation of impact and market 
rate funds investing in A&R. 

Private 
Investment

Consultative role – 
Private investors 
(especially those who may be 
eventual buyers) can advise 
R&D spending to maximize 
the venture’s success.

Consultative role – 
Private investors can support 
public and philanthropic 
investors by providing insight 
into where private capital will 
and won't fund startups and 
programs. 

Funding role – Private investors have the right resources and mandate to 
cover all venture phases of the capital stack.

Public and private funders need to work in lockstep to increase funding across the capital stack.

Building Up the A&R Capital Stack



INNOVATION 
ROADMAP
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Water Infrastructure: Solutions enabling efficient water sourcing, distribution, 
and utilization, and which enable resilient sanitation infrastructure. 

Agriculture, Forestry & Food: Solutions driving the resilience of crop production, 
livestock production, forest products, and food systems. 

Infrastructure (Electric): Solutions enabling grid resilience and reliability, as 
well as solutions enabling power reliability. 

Information Technology: Climate risk analytics startups have seen a series of 
acquisitions, most recently Fathom’s acquisition by Swiss Re. 

Cities & Settlements: Solutions enabling building cooling and thermal 
efficiency (HVAC, building equipment like windows, thermal insulation). 
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• A&R Unicorns:
• Planet Labs USD2.8 B IPO
• Bear Robotics USD250 M acquisition by 

John Deere
• Large Rounds

• Aquaria, an air water capture company, 
raised USD112 M mixed equity and debt in 
November 2024

• Climate X, a climate risk analytics 
company, raised USD18 M in Series A in 
July 2024

• Arable, a digital crop intelligence 
platform for enhanced productivity, 
raised USD40 M in Series C  

We see a few areas where innovation is maturing the most rapidly to 
meet demand. 

Dimension Rating

Demand High 

# Active Startups High

$ VC Invested High

# Acquisitions / Exits High 

What makes a Bright Spot? 

Noteworthy Deals

What is needed? 
We need continued technological and cost improvement in these areas as well as 
more capital providers funding these solutions at the early and late venture stages . 

Sectors with proven demand and high investment levels provide the best opportunities for venture capitalists 
ready to write larger checks. 

Note: Some areas identified as bright spots are very broad, and while bright spots exist 
within them, additional innovation is needed. See the ‘Hidden Gems’ and ‘Blind Spots’ 
slides for more. 

Innovation Roadmap: Bright Spots



Cities & Settlements: Flood tech solutions for buildings, coastal resilience 
solutions, and other building hardening solutions against hurricanes, 
wildfires, etc. in the residential and commercial real estate sectors.

Infrastructure (Transportation): Solutions that can enable the resilience of 
ground, maritime, and air transportation assets and systems. 

Industry & Commerce: Insurtech solutions for all sectors. Earth observation 
and sensor data for early warning systems. 

Agriculture, Forestry & Food: Solutions that improve soil and 
microenvironmental health. 

Ecosystems: Solutions for wildfire prevention, detection and suppression. 
Solutions that can protect terrestrial ecosystems from wildfire.
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• Deals
• Rain, aerial fire fighting tech, raised 

a USD9.7 M seed in September 2023
• Floodbase, satellite data for floods, 

raised a USD12 M series A in January 
2023

• Examples 
• Hohonu, low-cost flood sensors for 

flood prediction and management
• FutureProof, AI based insurtech firm
• ThermoShade, passive cooling 

shade panels for urban and 
industrial uses

We see a few areas where innovation activity is maturing, but not fast 
enough to meet mounting demand.  

Dimension Rating

Demand High 

# Active Startups Med

$ VC Invested Low

# Acquisitions / Exits Low

What makes a Hidden Gem? 

Noteworthy Deals

What is needed? 
We need continued research funding for these areas and more capital providers 
funding these solutions from the pre-seed to late venture stages. We also need 
accelerators to bridge companies from inception to revenue. 

Sectors with strong demand but limited access to capital and stunted innovation ecosystems require pre-
seed / seed capital and more ecosystem support. 

Innovation Roadmap: Hidden Gems



Health: 

• Solutions to predict and treat respiratory, cardiovascular, and other negative 
health related outcomes to heat, fire, and other climate hazards 

• Solutions to predict, alert, track and treat disease transmission of vector and 
waterborne illnesses 

• Solutions for body cooling (such as wearables and cool patches)

Social Systems: 

• Early warning systems and solutions for post-disaster recovery 

• Temporary shelters and pre-fabricated / resilient housing 

• Services for migrants, immigrants, residents being resettled

• Resilient green jobs

Ecosystems: Restoration and preservation – for its intrinsic value but also for 
tourism and risk reduction.

Water Infrastructure: Solutions to enable air water capture and water access in 
areas of drought. 
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• Cryogenx – Core body cooling 
medical device to treat heat stroke 
and heat illnesses 

• Eztia Health – Novel cooling patches 
and garments for workers 

• Azul Bio, Probiotics for coral reef 
restoration

• TinyBox – Low cost, efficient, fireproof 
tiny houses for housing and post 
disaster recovery

We see a few areas where innovation activity lags behind expected demand. 

Dimension Rating

Demand High but Latent

# Active Startups Low

$ VC Invested Low

# Acquisitions / Exits Low

What makes a Blind Spot?

Noteworthy Examples 

What is needed? 
We need catalytic capital from governments and philanthropy alongside 
creative investment vehicles that can bridge companies to revenues. We also 
need substantial public funding for research and development.

Sectors where expected climate impacts have not yet translated as budget or a strong demand signal. 
Innovation is driven by the fundamental need but lacks funding.  

Innovation Roadmap: Blind Spots
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Stage Ecosystems Agriculture, Food 
& Forestry Infrastructure Water & 

Sanitation Health Cities & 
Settlements Social Systems Industry & 

Commerce

Mature
Solution(s) 
available; 
further scale 
needed. 

Drones for Tree 
Planting and 
Reforestation, 
Dikes and 
Seawalls

Cold Chain 
Solutions, Water 
Efficient Irrigation 
Solutions

Advanced Energy 
Storage Solutions, 
Coastal Erosion 
Solutions

Smart Water Meters, 
Water Recycling and 
Reuse Systems

Rapid Diagnostic 
Tests, Efficient Air 
Conditioning 

Removable Flood 
Defenses, Shade 
Structures

Community 
Integrated 
Microgrids, Backup 
Power Systems, 
Temporary 
Shelters 

Remote Sensing 
and Satellite 
Imagery, AR/VR 
Planning Tools

Growing 
Some 
solutions 
available; still 
requires 
further 
development 
and support.
 

Bio and Artificial 
Materials for 
Coral Reef 
Restoration, 
Sediment and 
Nutrient 
Management 
Technologies

Wildfire Early 
Warning Systems, 
Solutions for Herd 
Health Immunity 

Physical Grid 
Hardening Solutions, 
AI-Enabled Grid 
Management Tools, 
Cool Pavements, 
Grid-Integrated 
Charging

Air Water Capture 
Technology, 
Stormwater 
Management 
Materials, Efficient 
Irrigation Solutions 

Early Warning 
Systems for 
Vector-Borne 
Illnesses, AI Driven 
Drug and Vaccine 
Discovery

Low-cost Modular 
Housing Solutions, 
Climate Risk 
Prediction Tools

Early Warning 
Systems, 
Misinformation / 
Disinformation 
Management Tools

Air Quality 
Monitoring 
Systems, Drone 
Monitoring 
Systems

Early Stage 
Few solutions 
exist; 
significant 
innovation 
and funding 
required.

AI/ML powered 
Storm Prediction 
Models, Smart 
Sensors for Real-
Time River Flow 
Analysis, 
Detection and 
Prevention 
Solutions for 
invasive Species 

Drought-Resistant 
Crops, Breeding of 
Climate Resilient 
Livestock Species, 
Precision and 
Regenerative 
Agriculture, 
Advanced 
Agricultural 
Biotechnologies 

Advanced Weather 
Monitoring and 
Prediction Tools, 
Reconductoring 
Solutions

Advanced 
Desalination and 
Water Recycling, 
Hydrological 
Forecasting 
Systems, Drought 
Management 
Solutions

Wearable Cooling 
Devices, Advanced 
Air Filtration 
Solutions, Climate 
Integrated Health 
Records, Vaccines 
for New Diseases 

Fire Resilient 
Building Materials, 
High Albedo 
Materials, Low Cost 
(Multi-Hazard) 
Retrofit Solutions

Advanced Fire 
Suppression 
Systems, Biometric 
Identification 
Systems

Synthetic Precious 
Metals, Parametric 
Insurance, 
Innovative Risk 
Transfer Solutions 
for Insurance

We need to scale up existing technology and develop new solutions to make sure society has the innovative tools it needs to face 
the climate impacts already here and the ones headed our way. Tailwind’s Innovation Roadmap highlights key technologies 
across 8 adaptation themes where we feel innovation is needed. 

Innovation Roadmap: Landscape

Source: The Lightsmith Group, CPI, Oxford, Tailwind, The White House
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To have the solutions needed to adapt to climate change, we need to dedicate time, talent, and resources 
towards the right challenges. 

• Our research indicates that entrepreneurs, funders, corporations, and policymakers can come together to address capital and 
innovation gaps in this space if there is adequate awareness and communication about what investments, technologies, 
programs, and policies are needed. 

• The following slides outline our recommendations to these stakeholders, recognizing that priorities will change as this field  
continues to rapidly grow. 

• We also highlight ‘Enablers of Change’, key issues and areas where additional tools, guidance, standards or research will help the 
market direct its dollars in the most effective and impactful way.

• These recommendations represent Tailwind’s perspective on how time and resources can be best spent to enable a resilient 
society and economy through innovation.         

The Path Forward

Funders

Policymakers

Entrepreneurs

Corporations

Avoiding 
Maladaptation

Impact Metrics Community Engagement

Enablers of Change Recommendations



Maladaptation refers to actions that unintentionally increase 
vulnerability to climate change and make a system more susceptible to 
climate-related risks. 

"Without careful planning, adaptation 
investments could lead to widespread 
maladaptation, resulting in billions of dollars 
wasted, increased vulnerability for many 
communities, and unintended environmental 
harm. The scale of future adaptation needs is 
immense, and poorly designed interventions 
could exacerbate risks rather than reduce 
them." - Global Commission on Adaptation

Sources: Adapt Now: A Global Call for Leadership on Climate Resilience (Global Commission on Adaptation), IPCC AR5 
Report , IPCC 2014 Chapter 14

• Maladaptation unintentionally creates harm, but often results from intentional 
adaptation policy and planning decisions.

• It does not necessarily occur in the geographic space or within the targeted 
group; it can extend social/geographic boundaries.

• Adaptation actions taken today can be maladaptive in the future.
• Maladaptation disproportionately harms marginalized groups (ex. low-income 

households, Black and Indigenous communities).
• Maladaptation risks are highly specific to the use-case, depending on socio-

cultural factors, geography, unique ecosystem needs, etc. 

Types of Maladaptation

• Increased or shifted vulnerability to 
climate change impacts

• Increased or new socially inequitable 
outcomes, especially for disadvantaged 
communities

• Increased climate-related impacts on 
ecosystems and ecosystem services 

• Causes additional greenhouse gas 
emissions

Overview

Raising awareness of and addressing maladaptation risks unlocks successful adaptation. 
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Enablers of Change: Preventing Maladaptation

Maladaptation
Towards more vulnerable, inequitable 

adaptation that increases risk for 
humans and ecosystems, has 

mitigation trade-offs

Successful Adaptation
Towards equitable and effective 

adaptation with human, ecosystem 
and mitigation co-benefits



Sources: World Resources Institute (WRI), Global Center on Adaptation (GCA), Facilitating Power, Movement Strategy Center (MSC)

Frameworks & Best-Practices:
   

• World Resource Institute's Locally-
Led Adaptation Program

• Greenlining Institute's Guidebook: 
Making Equity Real in Climate 
Adaptation and Community 
Resilience Policies and Programs

• Climate Smart Communities' 
Inclusive Community Engagement 
Primer

• California Air Resources Board's 
Best Practices for Community 
Engagement 

Current State of Community Engagement

There is a pressing, recognized need for adaptation solutions, which are highly-localized, to 
be participatory, context-specific, and transparent for impacted stakeholders. Current best-
practices for community engagement move beyond simply informing and consulting 
with local stakeholders to be equitably collaborate and give decision-making authority 
to impacted communities. See the below visual of MSC and Facilitating Power’s framework 
for community engagement. 

Community Engagement is a critical part of the planning, deployment, and monitoring of 
effective adaptation solutions. Equitable partnerships with local stakeholders help ensure 
that adaptation solutions serve the needs of communities most vulnerable to climate 
impacts, improve project design by integrating local knowledge, and increase the likelihood 
for successful adaptation outcomes in the short-and long-term. 

"Traditionally, local actors are often 
involved in adaptation solutions as the 

customers or recipients but rarely in 
decision-making, including about how 
funding is allocated or leadership roles 

throughout project life cycles" (WRI). 

Solutions providers and funders must embed community engagement into the planning, deployment, and 
monitoring of effective adaptation solutions. 
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Enablers of Change: Community Engagement



“Start with the purpose, not the metrics… The choice of 
metrics depends on the purpose and requires careful 
consideration of what one intends to measure or achieve, 
the types of decisions the metric will be used for (e.g., 
allocation of funding versus learning), its meaningfulness to 
its audience, and the scale at which it will be 
communicated.” – UNEP-CCC

Climate Value at Risk (CVaR)
• Measures climate-related financial impacts at an asset-level. No 

single method exists to measure CVaR, but popular calculation tools 
exist from MSCI and WTW to do so. Note: There is no clear and 
universal consensus on how to calculate this metric and no 
economic metric alone can be used to calculate adaptation impact. 

Adaptive Capacity 
• Is the potential or ability of a system, region, or community to adapt 

to the effects or impacts of climate change. Adaptive capacity is an 
important measurement of impact. Note: At present there are various 
methods to measure it., such as WRI's NAC framework and ACCRA's 
LAC framework.

Selecting effective A&R metrics depends on the A&R purpose, sector, and scale of its application

Cross-Theme Measurement Approaches: Examples

International Adaptation Frameworks:

• World Bank: MDB Common Approach to Measuring 
Climate Results

• UNEP FI: Adaptation & Resilience Impact: A Measurement 
Framework for Investors (ARIC)

• GIZ: Adaptation Monitoring and Evaluation Toolbox
• Climate Investment Fund: PPCR Monitoring and 

Reporting Toolkit
• IIED: Tracking Adaptation and Measuring Development 

(TAMD) framework
• GIIN: Climate Adaptation & Resilience Metrics 

• Social Systems: Number of people reached through early warning 
systems (GIIN)

• Health: Climate-related mortality and morbidity rates (UNEP) 
• Infrastructure: Number of businesses using climate-resilient 

infrastructure provided through the investment (UNEP) 
• Water Infrastructure: Number of people adopting water efficient 

equipment or practices due to the investment (UNEP) 
• Agriculture, Food & Forestry: Number of livestock brought under 

sustainable management practices (GIIN)

Theme / Project-Specific: Examples

Various frameworks exist to measure adaptation impact. 
None of these frameworks are dedicated to private investors 
but all offer insights into measuring project-level impact. 
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Enablers of Change: Measuring Impact

Sources: UNEP-CCC, GIIN, UNEP FI



We need visionary funders to step up and ensure that the programs and funding exist to make the necessary 
adaptation innovation and impact possible.  

The data is clear, we need more capital going into adaptation and resilience companies, especially the ones 
translating research into businesses and building products at the earliest stages. Our ‘Building up the A&R Capital 
Stack’ slide lays it out, but here is the summary of what we think different funders can do to grow this space. 

All Funders 
  

• We need more sector-focused accelerators and incubators. These programs de-risk capital by making it 
more likely that companies succeed and make it to their next funding source. Funders can come together 
across capital types to support these programs. 

• We also need better tools for measuring the impact of solutions in this space, establishing clear metrics 
frameworks for the private sector, and making sure they prevent maladaptation outcomes. 

Capital Gap Necessary interventions

#1: Pre-Seed to Seed We need philanthropy and government to provide grants and concessionary 
capital vehicles to pre-seed and seed stage companies.

#2: Early Venture to 
Late Venture

We need private investors to a) increase ambition in this space, and b) increase 
capital allocation to adaptation companies. 

Recommendations: For Funders
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Recommendations to Funders by Capital Gap: 



1. _
2. Get Creative with Capital and Business Models – As more money comes into this space to fill capital gaps, we 

encourage entrepreneurs to engage a broad coalition of capital partners and channel partners to fund 
product development and bridge the gap to customers. Look at what successful companies in this space are 
doing, then build your own path to market. 

3. Get the Right Help – Whether its lining up customer discovery interviews with experts in a field unfamiliar to you 
or bringing in a policy expert to help understand sales to governments, we encourage founders to seek insight 
from those closest to the problem you’re trying to solve. This includes engaging communities to make sure 
what you are building for people will be effective and accessible to them. 
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We need visionary founders to step up and ensure that adaptation companies are created to help humanity 
become resilient to climate change.  

New companies are needed to make communities and the economy resilient to climate hazards. Here is what we 
need from the people who will build those companies: 

1. Focus on Hidden Gems and Blind Spots – In this report we outline where there is high and mounting customer 
demand but not enough innovation and company creation happening. We encourage entrepreneurs to look 
at these places carefully and apply energy accordingly. For example: 

Bright Spots = Places to improve on 
existing tech (medium need)

Hidden Gems = Places to create and scale 
new businesses (medium need) 

Blind Spots = Places to create and 
scale new businesses (high need)

Ex. Improving upon existing indoor 
cooling technologies 

Ex. Creating solutions that make ground 
transport resilient 

Ex. Creating new solutions for post-
disaster recovery

Recommendations: For Entrepreneurs
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Corporations need to invest in risk reduction solutions for themselves and the communities where they 
operate.

Corporations hold massive risk related to climate change that threatens to upend business as usual in many 
industries. We think about opportunities for corporations in two major buckets: 1) What are you doing to protect 
your business from climate hazards? 2) What are you doing to remain competitive in a world that needs 
adaptation and resilience products and services? Here is our advice on these 2 fronts: 

Protect Your Business Remain Competitive 

Make sure you have a climate adaptation and 
resilience plan within your business informed by a 
quantitative risk assessment, estimates of costs, 
and risk mitigation measures. 

Join the 827 publicly traded companies developing their 
own adaptation products for their customers. Leverage 
internal innovation resources to make this happen. 

Invest in physical risk reduction solutions and 
enhanced insurance coverage for your assets and 
operations, as well as for your workforce, local 
infrastructure and your broader value chain.

Engage in external innovation to find adaptation 
technology providers who can work with you to build 
new solutions and improve your existing technology 
offerings. 

Invest in adaptation solutions relevant to your industry 
so you can take advantage of this growing market while 
growing the success of strategic investment activities. 

Recommendations: For Corporations
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We need the public sector to step in and provide funding that can start and scale climate adaptation 
solutions to protect both communities and the economy. 
Regulation
We need robust policies and plans to enshrine resilience and adaptation goals into law. This is the most direct way to ensure the protection 
of communities and the economy and to ensure that climate adaptation innovation will be funded by the public sector. Here are a few 
examples of policies we'd like to see at each level of government that could stimulate the climate adaptation innovation ecosystem. 
• Global: We need a 'First Movers Coalition' type initiative for adaptation and resilience to bring the private sector together to fund A&R 

innovation. 
• Federal: We need a National Adaptation Plan and a whole-of-government approach to tackling climate hazards. 
• State: We need all states to have robust adaptation and resilience plans and plans for individual hazards where needed (such as heat, 

fire, flooding, etc.). 
• City: We need cities to pass local policies that ensure adaptation and resilience action and funding. 
  
Standards and Definitions
We need governments to work with and guide the private sector by defining standards for what good adaptation solutions should look like 
and how they should be evaluated: 
• Definitions: We need standard definitions and taxonomies for climate resilience and adaptation solutions integrated into policies and 

funding programs. 
• Metrics: We need funding and consensus building on metrics and measurement approaches to evaluate solutions’ impacts. 
• Climate Risk Standards: We need best practices and standards for climate risk assessment and modeling. 
• Maladaptation Guidance: We need requirements in public programs that ensure adaptation projects are designed and executed in a 

way that minimizes maladaptive impacts. 
• Insights into Community Needs: We need publicly available data that gives insights into which communities are most acutely impacted 

by climate hazards. We also need clear community engagement standards for government contractors. 

Recommendations: For Policymakers (1/2)



We need the public sector to step in and provide funding that can start and scale climate adaptation 
solutions to protect both communities and the economy. 

Publicly-Funded Research and Innovation Funding Programs
National, State, and City governments all play a role in funding innovation. 
The following types of publicly-funded resilience innovation programs are 
sorely needed in most places. These programs include: 
  

(1) Research Grants: Funding university research that stimulates more 
innovative A&R solutions that can become companies. 

(2) Entrepreneurial Fellowships: Funding programs that help researchers 
found companies and translate science out of the lab

(3) Accelerators and Incubators: Funding innovation programs that help 
researchers translate research into new A&R companies and validate 
potential product designs, value propositions, and business models. 

(4) Company Grants and Investments: Funding pre-seed and seed-stage 
companies with both grant-based and investment-based funding 
vehicles. Funding venture stage and project stage companies through 
green banks and other economic development programs. 

(5) Piloting Programs and Demonstration Sites: Funding programs and 
sites that allow A&R companies to test their solutions in the real world 
and collect data on their performance. 

Example Public Sector Innovation 
Programs 

The following publicly-funded climate 
innovation programs are examples of 

programs that, while currently 
mitigation-focused, could be effective at 

scaling adaptation solutions.  

Funder Program(s)

MassCEC
Catalyst, 
AmplifyMass, 
IncubateMass

ARPA-E SCALEUP Program

US Navy Elemental Impact 
Accelerator

US DOE Activate Fellowship 

Recommendations: For Policymakers (2/2)
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We conducted the following research to assess corporate, consumer and government funding for adaptation. We acknowledge our findings are 
incomplete and support calls for better research, tracking and disclosures of adaptation spend globally in the public and pri vate sector. 
  

Government

• We did a global survey of national adaptation plans and planning processes as reported by UNEP

• We surveyed select developed economies and emerging economies, reviewing their adaptation plans and looking at their allocated 
resilience and adaptation budgets

• We reviewed literature related to developing economies and reviewed major publications by DFIs and MDBs

• We conducted desktop research of US federal and subnational resilience policies and programs

• We spoke to experts from the federal government and from the DoD about existing programs

We assigned budget to our Taxonomy sectors based available information about stated priorities (e.g. flood management) and expert 
judgement.

Consumers

• We leveraged data provided by the Climate Policy Initiative, who conducted an extensive review of consumer products likely to be used for 
adaptation. We benchmarked these estimates against other estimates of consumer spend based on consumer surveys in the US and 
globally. 

Corporations

• We conducted a desktop review of 80 total corporations and analyzed the CDP reports of 75 of these corporations.

• We conducted 12 interviews with corporations from across industries to better understand their existing climate risks and resilience plans
• Note: Some of these interviews were conducted in partnership with C2ES, who is a partner on this Playbook 

• We conducted an extensive literature review on corporate climate risk and resilience planning 
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Demand Methods & Data Limitations



Tailwind partnered with Vibrant Data Labs to train a large language model (LLM) to identify A&R startups in Crunchbase and map 
them to the Tailwind Taxonomy (published in May 2024). This effort allowed us to develop the first detailed analysis of investment 
trends and bright spots for A&R in the startup ecosystem by sector and funding stage over time. We also used this data to identify 
investors most active in A&R (see Capital Stack section). 

The analysis looked at companies that received funding in 2019-2023, including equity and non-equity financing, which includes 
debt and/or grants. We filtered for companies marked ‘active’ (still in business as of today). Crunchbase data includes US 
companies only. 

We trained the model to identify ‘climate tech’ companies and to tag them as mitigation, dual, or adaptation. In reality, however, 
we think of these categories as a continuum rather than discrete categories. Analysts may draw the line differently as to what 
counts as ‘dual’ vs. pure play adaptation or mitigation. For example: tech innovation in agriculture and food systems are generally 
good at reducing emissions and addressing impacts of climate change, but individual companies may lean more towards one or 
the other use case. Similarly, many innovations in energy efficiency, energy storage, microgrids and grid resilience receive funding 
because of their GHG reduction impacts, but they are also very valuable from an A&R standpoint. We erred on the side of being  a 
little more inclusive of dual benefit companies, and therefore acknowledge that many companies captured in our dataset are not 
explicitly focused on A&R, even if their activities have A&R features or positive A&R impacts. 

Data limitations and uncertainties: 

• The source data we used may have inaccuracies. We noticed and removed a number of non-profit organizations and 
government agencies (e.g. regional water districts) that were included in the source dataset, but some may have escaped our 
QA process. 

• Some private market companies in the database are not VC-backed startups but rather consulting or engineering firms. 
Because startups can also be service providers, or service providers can become providers of technology-based solutions, we 
did not attempt to remove those from the data. 
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Supply Methods & Data Limitations



A multi-step process was developed to identify and categorize companies working on climate change adaptation. An 
intentionally broad Crunchbase search used nearly 800 climate-related terms to minimize false negatives, despite 
yielding many false positives. 

A fine-tuned GPT-4o-mini model (OpenAI) filtered out irrelevant entities, creating a "climate-relevant" set. A fine-tuned 
ClimateBERT model then classified these companies based on their focus on adaptation, mitigation, or dual-purpose work. 
For adaptation-relevant companies, a taxonomy mapping technique categorized their activities within Tailwind's climate 
adaptation taxonomy by calculating cosine similarity between embedding representations of company descriptions and 
taxonomy categories. 

OpenAI's GPT-4 model reviewed the resulting best matches using a few-shot approach. Finally, manual reviews identified 
errors and informed iterative updates to taxonomy categories and descriptions. This iterative tagging process allows for 
continual improvements and accommodates emerging insights in climate adaptation.

For more information, please contact info@vibrantdatalabs.org. 

84

Methodology from Vibrant Data Labs

mailto:eric@vibrantdatalabs.org


BIBLIOGRAPHY

85



Climate Crisis May Cause 14.5 Million Deaths by 2050. (2024, January 16). World Economic Forum. https://www.weforum.org/press/2024/01/wef24-climate-crisis-health/

CRISP 2024—Climate Resilience Investments in Solutions Principles . (2024). GARI, Lightsmith Group. https://img1.wsimg.com/blobby/go/66c2ce28-dc91-4dc1-a0e1-
a47d9ecdc17d/downloads/CRISP%202024%20-%20Climate%20Resilience%20Investments%20in.pdf?ver=1733795228663

Emissions Gap Report 2024 | UNEP - UN Environment Programme. (2024, October 17). https://www.unep.org/resources/emissions-gap-report-2024

Intergovernmental Panel On Climate Change (Ipcc). (2022). Climate Change 2022 – Impacts, Adaptation and Vulnerability: Working Group II Contribution to the Sixth 
Assessment Report of the Intergovernmental Panel on Climate Change (1st ed.). Cambridge University Press. https://doi.org/10.1017/9781009325844

Ofwona Adera, E., Alamoodi, M., Andrade, A., Atallah, M., Bhandari, P., Buchner, B., Christensen, J., Dickson, B., Liu, J., Markandya, A., Rashed Mebwana, S., Mokssit, A., Nassef, Y., Olhoff, 
A., Patwardhan, A., Puri, J., & Rosenzweig, C. (2023, November 2). Adaptation Gap Report 2023 | UNEP - UN Environment Programme. United Nations Environment Programme. 
https://www.unep.org/resources/adaptation-gap-report-2023

Purton, M. (2024, June 6). Climate crisis costs the world 12% in GDP for every 1°C temperature rise, and other nature and climate stories you need to read this week . World 
Economic Forum. https://www.weforum.org/agenda/2024/06/nature-climate-news-global-warming-hurricanes/

Rabinowitz, H., Dahodwala, S., Baur, S., & Delgado, A. (2023). Venn diagram showing relationship between climate adaptation and... Frontiers in Environmental Science , 11. 
https://www.researchgate.net/figure/Venn-diagram-showing-relationship-between-climate-adaptation-and-mitigation-Some_fig1_375268417

Severe thunderstorms and flooding drive natural disaster losses in the first half of 2024 | Munich Re . (2024, July 31). MunichRe. https://www.munichre.com/en/company/media-
relations/media-information-and-corporate-news/media-information/2024/natural-disaster-figures-first-half-2024.html

86

Bibliography
Introduction

Demand: Global
Buchner, B., Naran, B., Padmanabhi, R., Stout, S., Strinati, C., Wignarajah, D., Miao, G., Connolly, J., & Marini, N. (2023, November 2). Global Landscape of Climate Finance 2023. CPI.

https://www.climatepolicyinitiative.org/publication/global-landscape-of-climate-finance-2023/

Debela, N., McNeil, D., Bridle, K., & Mohammed, C. (2019). Adaptation to Climate Change in the Pastoral and Agropastoral Systems of Borana, South Ethiopia: Options and Barriers. 
American Journal of Climate Change, 8(1), Article 1. https://doi.org/10.4236/ajcc.2019.81003

Global Surface Temperature | NASA Global Climate Change. (n.d.). Climate Change: Vital Signs of the Planet. https://climate.nasa.gov/vital-signs/global-temperature?intent=121

Neunuebel, C., Thwaites, J., Laxton, V., & Alayza, N. (2023). Key Insights from the 2022 Joint Report on Climate Finance | World Resources Institute .
https://www.wri.org/insights/mdb-climate-finance-joint-report-2022

https://www.weforum.org/press/2024/01/wef24-climate-crisis-health/
https://doi.org/10.1126/sciadv.adk1189
https://img1.wsimg.com/blobby/go/66c2ce28-dc91-4dc1-a0e1-a47d9ecdc17d/downloads/CRISP%202024%20-%20Climate%20Resilience%20Investments%20in.pdf?ver=1733795228663
https://doi.org/10.1126/sciadv.adk1189
https://doi.org/10.1126/sciadv.adk1189
https://www.unep.org/resources/emissions-gap-report-2024
https://doi.org/10.1017/9781009325844
https://doi.org/10.1126/sciadv.adk1189
https://doi.org/10.1126/sciadv.adk1189
https://www.weforum.org/agenda/2024/06/nature-climate-news-global-warming-hurricanes/
https://doi.org/10.1126/sciadv.adk1189
https://doi.org/10.1126/sciadv.adk1189
https://www.munichre.com/en/company/media-relations/media-information-and-corporate-news/media-information/2024/natural-disaster-figures-first-half-2024.html
https://www.munichre.com/en/company/media-relations/media-information-and-corporate-news/media-information/2024/natural-disaster-figures-first-half-2024.html
https://www.wri.org/insights/mdb-climate-finance-joint-report-2022
https://doi.org/10.4236/ajcc.2019.81003
https://www.wri.org/insights/mdb-climate-finance-joint-report-2022
https://climate.nasa.gov/vital-signs/global-temperature?intent=121
https://www.wri.org/insights/mdb-climate-finance-joint-report-2022


2023 was the world’s warmest year on record, by far | National Oceanic and Atmospheric Administration . (2024, January 12). NOAA. https://www.noaa.gov/news/2023-was-
worlds-warmest-year-on-record-by-far

A Budget for a Better America: FY2020 Budget of U.S. Government. (2019). https://www.govinfo.gov/content/pkg/BUDGET-2020-BUD/pdf/BUDGET-2020-BUD.pdf

Accelerating Climate Finance in Cities: A Global Snapshot of Opportunities and Needs . (2023, November). Climate Disclosure Project. https://www.cdp.net/en/research/global-
reports/accelerating-climate-finance-in-cities-a-global-snapshot-of-opportunities-and-needs

Adaptation & Resilience Impact: A measurement framework for investors . (2024, April). https://www.unepfi.org/themes/climate-change/adaptation-resilience-impact-a-
measurement-framework-for-investors/

Adaptation in EU Policy Sectors: Transport. (n.d.). ClimateADAPT EU. https://climate-adapt.eea.europa.eu/en/eu-adaptation-policy/sector-policies/transport

Anderson. (n.d.). Tracking adaptation and measuring development (TAMD). https://www.iied.org/tracking-adaptation-measuring-development-tamd

Anticipating the impacts of a 4°C warming: What is the cost of adaptation in France? (2024, September 1). I4CE. https://www.i4ce.org/en/publication/anticipating-impacts-
four-degrees-warming-cost-adaptation-france-climate/

Biodiversity Intactness Index (BII) – TNFD. (n.d.). The Taskforce on Nature-Related Financial Disclosures. https://tnfd.global/tools-platforms/local-biodiversity-intactness-index/

Brown, J. (2024, November 12). An urgent moment for investing in climate adaptation and resilience . ClimateWorks Foundation. https://www.climateworks.org/blog/an-urgent-
moment-for-investing-in-climate-adaptation-and-resilience/

Buchner, B., Naran, B., Padmanabhi, R., Stout, S., Strinati, C., Wignarajah, D., Miao, G., Connolly, J., & Marini, N. (2023, November 2). Global Landscape of Climate Finance 2023 . CPI.
https://www.climatepolicyinitiative.org/publication/global-landscape-of-climate-finance-2023/

Building Community Resilience with Nature-Based Solutions. (2023, March). FEMA. https://www.fema.gov/sites/default/files/documents/fema_nature-based-solutions-guide-
2-strategies-success_2023.pdf

Canada, G. A. (2022, March 21). NATO Climate Change and Security Centre of Excellence . GAC. https://www.international.gc.ca/world-monde/international_relations-
relations_internationales/nato-otan/centre-excellence.aspx?lang=eng

Canada’s Climate Actions for a Healthy Environment and a Healthy Economy . (2021, July 12).
https://www.canada.ca/en/services/environment/weather/climatechange/climate-plan/climate-plan-overview/actions-healthy-environment-economy.html

Catalytic Climate Finance Facility . (n.d.). Convergence Finance. https://www.convergence.finance/design-funding/open-window/ccfacility

87

Bibliography
Demand: Governments

https://www.noaa.gov/news/2023-was-worlds-warmest-year-on-record-by-far
https://www.climatepolicyinitiative.org/publication/global-landscape-of-climate-finance-2023/
https://www.climatepolicyinitiative.org/publication/global-landscape-of-climate-finance-2023/
https://www.govinfo.gov/content/pkg/BUDGET-2020-BUD/pdf/BUDGET-2020-BUD.pdf
https://www.climatepolicyinitiative.org/publication/global-landscape-of-climate-finance-2023/
https://www.cdp.net/en/research/global-reports/accelerating-climate-finance-in-cities-a-global-snapshot-of-opportunities-and-needs
https://www.climatepolicyinitiative.org/publication/global-landscape-of-climate-finance-2023/
https://www.climatepolicyinitiative.org/publication/global-landscape-of-climate-finance-2023/
https://www.unepfi.org/themes/climate-change/adaptation-resilience-impact-a-measurement-framework-for-investors/
https://www.climatepolicyinitiative.org/publication/global-landscape-of-climate-finance-2023/
https://www.climatepolicyinitiative.org/publication/global-landscape-of-climate-finance-2023/
https://climate-adapt.eea.europa.eu/en/eu-adaptation-policy/sector-policies/transport
https://www.iied.org/tracking-adaptation-measuring-development-tamd
https://www.i4ce.org/en/publication/anticipating-impacts-four-degrees-warming-cost-adaptation-france-climate/
https://www.climatepolicyinitiative.org/publication/global-landscape-of-climate-finance-2023/
https://www.climatepolicyinitiative.org/publication/global-landscape-of-climate-finance-2023/
https://tnfd.global/tools-platforms/local-biodiversity-intactness-index/
https://www.climateworks.org/blog/an-urgent-moment-for-investing-in-climate-adaptation-and-resilience/
https://www.climatepolicyinitiative.org/publication/global-landscape-of-climate-finance-2023/
https://www.climatepolicyinitiative.org/publication/global-landscape-of-climate-finance-2023/
https://www.climatepolicyinitiative.org/publication/global-landscape-of-climate-finance-2023/
https://www.fema.gov/sites/default/files/documents/fema_nature-based-solutions-guide-2-strategies-success_2023.pdf
https://www.wri.org/outcomes/china-elevates-climate-adaptation-national-agenda
https://www.wri.org/outcomes/china-elevates-climate-adaptation-national-agenda
https://www.international.gc.ca/world-monde/international_relations-relations_internationales/nato-otan/centre-excellence.aspx?lang=eng
https://www.wri.org/outcomes/china-elevates-climate-adaptation-national-agenda
https://www.wri.org/outcomes/china-elevates-climate-adaptation-national-agenda
https://www.wri.org/outcomes/china-elevates-climate-adaptation-national-agenda
https://www.convergence.finance/design-funding/open-window/ccfacility


Charlton, E. (2023, November 29). This is what the climate crisis is costing economies around the world . World Economic Forum.
https://www.weforum.org/stories/2023/11/climate-crisis-cost-global-economies/

China Elevates Climate Adaptation on National Agenda | World Resources Institute. (2023). WRI. https://www.wri.org/outcomes/china-elevates-climate-adaptation-national-
agenda

Climate Adaptation | Center for Policy Research on Energy and the Environment (C-PREE). (n.d.). https://cpree.princeton.edu/research/climate-adaptation

Climate adaptation project list | UNEP - UN Environment Programme. (2021, June 4). UNEP - UN Environment Programme. https://www.unep.org/topics/climate-
action/adaptation/climate-adaptation-project-list

Climate change—European Commission. (2024, November 22). https://agriculture.ec.europa.eu/sustainability/environmental-sustainability/climate-change_en

Climate Change Fact Sheet. (2023, October 12). https://www.who.int/news-room/fact-sheets/detail/climate-change-and-health

Climate change impacts, risks and adaptation . (2024, December 5). European Environment Agency. https://www.eea.europa.eu/en/topics/in-depth/climate-change-impacts-
risks-and-adaptation

Climate change indicators reached record levels in 2023: WMO . (2024, March 19). World Meteorological Organization. https://wmo.int/news/media-centre/climate-change-
indicators-reached-record-levels-2023-wmo

Climate finance by multilateral development banks hits record in 2023 . (2024, September 20). European Investment Bank. https://www.eib.org/en/press/all/2024-344-climate-
finance-by-multilateral-development-banks-hits-record-in-2023

Climate Mapping for Resilience and Adaptation. (n.d.). https://resilience.climate.gov/

Climate Projections | Copernicus. (n.d.). https://climate.copernicus.eu/climate-projections

Communication from the Commission to the European Parliament, the Council, the European Economic and Social Committee and the  Committee of the Regions  | FAO. (2016).
https://www.fao.org/family-farming/detail/en/c/450251/

DAC Donor Countries’ Funding Commitments Related to Climate Change, 2022. (n.d.). Flourish. https://public.flourish.studio/story/1778550/

Despite Being One Of The Fastest-Growing Economies In The World, India’s Annual Per Capita Carbon Emission Is Only About One-Third Of The Global Average. (n.d.). Indian 
Ministry of Finance. https://pib.gov.in/PressReleaseIframePage.aspx?PRID=2034915

88

Bibliography
Demand: Governments

https://www.wri.org/outcomes/china-elevates-climate-adaptation-national-agenda
https://www.wri.org/outcomes/china-elevates-climate-adaptation-national-agenda
https://www.wri.org/outcomes/china-elevates-climate-adaptation-national-agenda
https://cpree.princeton.edu/research/climate-adaptation
https://www.unep.org/topics/climate-action/adaptation/climate-adaptation-project-list
https://www.fao.org/family-farming/detail/en/c/450251/
https://www.fao.org/family-farming/detail/en/c/450251/
https://agriculture.ec.europa.eu/sustainability/environmental-sustainability/climate-change_en
https://www.fao.org/family-farming/detail/en/c/450251/
https://www.who.int/news-room/fact-sheets/detail/climate-change-and-health
https://www.fao.org/family-farming/detail/en/c/450251/
https://www.eea.europa.eu/en/topics/in-depth/climate-change-impacts-risks-and-adaptation
https://www.fao.org/family-farming/detail/en/c/450251/
https://www.fao.org/family-farming/detail/en/c/450251/
https://wmo.int/news/media-centre/climate-change-indicators-reached-record-levels-2023-wmo
https://www.fao.org/family-farming/detail/en/c/450251/
https://www.fao.org/family-farming/detail/en/c/450251/
https://www.eib.org/en/press/all/2024-344-climate-finance-by-multilateral-development-banks-hits-record-in-2023
https://www.fao.org/family-farming/detail/en/c/450251/
https://www.fao.org/family-farming/detail/en/c/450251/
https://resilience.climate.gov/
https://climate.copernicus.eu/climate-projections
https://www.fao.org/family-farming/detail/en/c/450251/
https://public.flourish.studio/story/1778550/
https://pib.gov.in/PressReleaseIframePage.aspx?PRID=2034915


Directorate-General for Budget (European Commission). (2021). The EU’s 2021-2027 long-term budget and NextGenerationEU: Facts and figures. Publications Office of the 
European Union. https://data.europa.eu/doi/10.2761/808559

DOE Announces Funding for Climate Resilience Centers . (n.d.). Energy.Gov. https://www.energy.gov/science/articles/doe-announces-funding-climate-resilience-centers

EARLY-ADAPT. (n.d.). ISGLOBAL. https://www.isglobal.org/-/signs-of-early-adaptation-to-climate-change

EIB projects drive major net emissions reductions, annual Sustainability Report shows . (n.d.). European Investment Bank. https://www.eib.org/en/press/all/2024-296-eib-
projects-drive-major-net-emissions-reductions-annual-sustainability-report-shows

Etana, D., Snelder, D. J. R. M., Wesenbeeck, C. F. A. van, & Buning, T. D. C. (2022). Climate change, in-situ adaptation, and migration decisions of smallholder farmers in central 
Ethiopia. Migration and Development, 11(3), 737–761. https://doi.org/10.1080/21632324.2020.1827538

EU Missions in Horizon Europe—Search for Programs—EuroAccess—Fördermittelsuche der EuroVienna EU-consulting & -management GmbH. (n.d.). https://www.euro-
access.eu/en/programs/142/EU-Missions-in-Horizon-Europe

EU Strategy on Adaptation to Climate Change. (2018). European Commission. https://climate.ec.europa.eu/system/files/2018-06/eu_strategy_outline_en.pdf

European Joint Doctorate . (n.d.). Adapted EU. http://adapted-eu.org/training/european-joint-doctorate
Europe’s state of the environment 2020: Change of direction urgently needed to face climate change challenges, reverse degrad ation and ensure future prosperity. (2019a, 

December 4). [News]. European Environment Agency. https://www.eea.europa.eu/highlights/soer2020-europes-environment-state-and-outlook-report

Executive Order on Tackling the Climate Crisis at Home and Abroad . (2021, January 27). The White House. https://www.whitehouse.gov/briefing-room/presidential-
actions/2021/01/27/executive-order-on-tackling-the-climate-crisis-at-home-and-abroad/

Fayolle, A. (2024, April 10). Climate adaptation investment urgent as Europe warms fast. European Investment Bank. https://www.eib.org/en/stories/climate-adaptation-global-
warming-investment

Fetet, M. (2021, March 15). Climate assessment of local authority budgets: Adaptation appendix . I4CE. https://www.i4ce.org/en/publication/climate-assessment-of-local-
authority-budgets-adaptation-appendix/

Financing Adaptation in India. (n.d.). CPI. https://www.climatepolicyinitiative.org/publication/financing-adaptation-in-india/

Forging a climate-resilient Europe—The new EU Strategy on Adaptation to Climate Change. (2021, February 24). European Commission. https://eur-lex.europa.eu/legal-
content/EN/TXT/PDF/?uri=CELEX:52021DC0082

89

Bibliography
Demand: Governments

https://data.europa.eu/doi/10.2761/808559
https://www.energy.gov/science/articles/doe-announces-funding-climate-resilience-centers
https://www.isglobal.org/-/signs-of-early-adaptation-to-climate-change
https://www.eib.org/en/press/all/2024-296-eib-projects-drive-major-net-emissions-reductions-annual-sustainability-report-shows
https://www.eib.org/en/press/all/2024-296-eib-projects-drive-major-net-emissions-reductions-annual-sustainability-report-shows
https://doi.org/10.1080/21632324.2020.1827538
https://www.eea.europa.eu/highlights/soer2020-europes-environment-state-and-outlook-report
https://www.euro-access.eu/en/programs/142/EU-Missions-in-Horizon-Europe
https://www.euro-access.eu/en/programs/142/EU-Missions-in-Horizon-Europe
https://climate.ec.europa.eu/system/files/2018-06/eu_strategy_outline_en.pdf
https://www.eea.europa.eu/highlights/soer2020-europes-environment-state-and-outlook-report
http://adapted-eu.org/training/european-joint-doctorate
https://www.eea.europa.eu/highlights/soer2020-europes-environment-state-and-outlook-report
https://www.whitehouse.gov/briefing-room/presidential-actions/2021/01/27/executive-order-on-tackling-the-climate-crisis-at-home-and-abroad/
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52021DC0082
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52021DC0082
https://www.eib.org/en/stories/climate-adaptation-global-warming-investment
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52021DC0082
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52021DC0082
https://www.i4ce.org/en/publication/climate-assessment-of-local-authority-budgets-adaptation-appendix/
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52021DC0082
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52021DC0082
https://www.climatepolicyinitiative.org/publication/financing-adaptation-in-india/
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52021DC0082
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52021DC0082


Foster, C. A., Thurson, K., Edwards, K., McMann, B., Sprague, H., Westerhof, E., Marrone, J., Adams, R., Hon, G., Silberberg, S., DeSalvo, L., Sainz Caccia, C., DeGarmo, M., Bosma, K., & 
Landau, B. (2018, October). Coastal Resilience Solutions for South Boston . https://www.boston.gov/sites/default/files/imce-uploads/2018-
09/climatereadysouthboston_execsum_v9.1s_web.pdf

Fund, G. C. (2023, December 3). COP28: Green Climate Fund reaches record funding level  [Text]. Green Climate Fund; Green Climate Fund.
https://www.greenclimate.fund/news/cop28-green-climate-fund-reaches-record-funding-level

Fund, G. C. (2024, August 15). About GCF [Text]. Green Climate Fund; Green Climate Fund. https://www.greenclimate.fund/about

Funded Projects. (n.d.). [NOAA]. Climate Program Office . https://cpo.noaa.gov/divisions-programs/climate-and-societal-interactions/cap-risa/funded-projects/

Gautam, D., Gratcheva, E., Natalucci, F. M., & Prasad, A. (2024). IMF: Unlocking Adaptation Finance in Emerging Market and Developing Economies. Staff Climate Notes, 2024(007), 
36. https://doi.org/10.5089/9798400293290.066

GEF joins forces with partners to promote new fund for resilience in the poorest countries . (2017, November 13). Global Environment Facility.
https://www.thegef.org/newsroom/press-releases/gef-joins-forces-partners-promote-new-fund-resilience-poorest-countries

Getting the framework right: Scaling up investment in climate adaptation. (2024, October 29). OECD. https://www.oecd.org/en/blogs/2024/10/getting-the-framework-right-
scaling-up-investment-in-climate-adaptation.html

Global assessment report on disaster risk reduction (2011) | UNDRR . (2011, May 9). http://www.undrr.org/publication/global-assessment-report-disaster-risk-reduction-2011

Global Landscape of Climate Finance 2024. (n.d.). CPI. https://www.climatepolicyinitiative.org/publication/global-landscape-of-climate-finance-2024/

Government sets out adaptation programme to tackle climate impact. (2023, July 17). Gov.UK. https://www.gov.uk/government/news/government-sets-out-adaptation-
programme-to-tackle-climate-impact

Governor Healey Signs Economic Development Bill to Strengthen Massachusetts’ Global Leadership in Climatetech, Life Sciences and AI | Mass.gov. (2024, November 20).
https://www.mass.gov/news/governor-healey-signs-economic-development-bill-to-strengthen-massachusetts-global-leadership-in-climatetech-life-sciences-and-ai

Governor Hochul Announces Nearly $300 Million Investment in Climate Resiliency During Major Address at The Vatican . (2024, May 16). https://www.moore.org/grant-
detail?grantId=GBMF11599

Home. (n.d.-b). Climate ASAP. https://climateasap.org/

Horizon Europe—European Commission. (2024, November 7). https://research-and-innovation.ec.europa.eu/funding/funding-opportunities/funding-programmes-and-open-
calls/horizon-europe_en

90

Bibliography
Demand: Governments

https://www.boston.gov/sites/default/files/imce-uploads/2018-09/climatereadysouthboston_execsum_v9.1s_web.pdf
https://www.boston.gov/sites/default/files/imce-uploads/2018-09/climatereadysouthboston_execsum_v9.1s_web.pdf
https://www.gov.uk/government/news/government-sets-out-adaptation-programme-to-tackle-climate-impact
https://www.greenclimate.fund/about
https://www.gov.uk/government/news/government-sets-out-adaptation-programme-to-tackle-climate-impact
https://cpo.noaa.gov/divisions-programs/climate-and-societal-interactions/cap-risa/funded-projects/
https://doi.org/10.5089/9798400293290.066
https://www.gov.uk/government/news/government-sets-out-adaptation-programme-to-tackle-climate-impact
https://www.gov.uk/government/news/government-sets-out-adaptation-programme-to-tackle-climate-impact
https://www.oecd.org/en/blogs/2024/10/getting-the-framework-right-scaling-up-investment-in-climate-adaptation.html
https://www.gov.uk/government/news/government-sets-out-adaptation-programme-to-tackle-climate-impact
https://www.gov.uk/government/news/government-sets-out-adaptation-programme-to-tackle-climate-impact
http://www.undrr.org/publication/global-assessment-report-disaster-risk-reduction-2011
https://www.gov.uk/government/news/government-sets-out-adaptation-programme-to-tackle-climate-impact
https://www.climatepolicyinitiative.org/publication/global-landscape-of-climate-finance-2024/
https://www.gov.uk/government/news/government-sets-out-adaptation-programme-to-tackle-climate-impact
https://www.gov.uk/government/news/government-sets-out-adaptation-programme-to-tackle-climate-impact
https://www.whitehouse.gov/briefing-room/statements-releases/2023/06/19/fact-sheet-biden-harris-administration-makes-historic-investments-to-build-community-climate-resilience/
https://www.moore.org/grant-detail?grantId=GBMF11599
https://www.whitehouse.gov/briefing-room/statements-releases/2023/06/19/fact-sheet-biden-harris-administration-makes-historic-investments-to-build-community-climate-resilience/
https://www.whitehouse.gov/briefing-room/statements-releases/2023/06/19/fact-sheet-biden-harris-administration-makes-historic-investments-to-build-community-climate-resilience/
https://climateasap.org/
https://research-and-innovation.ec.europa.eu/funding/funding-opportunities/funding-programmes-and-open-calls/horizon-europe_en
https://www.whitehouse.gov/briefing-room/statements-releases/2023/06/19/fact-sheet-biden-harris-administration-makes-historic-investments-to-build-community-climate-resilience/
https://www.whitehouse.gov/briefing-room/statements-releases/2023/06/19/fact-sheet-biden-harris-administration-makes-historic-investments-to-build-community-climate-resilience/


House, T. W. (2023, June 20). FACT SHEET: Biden-Harris Administration Makes Historic Investments to Build Community Climate Resilience . The White House.
https://www.whitehouse.gov/briefing-room/statements-releases/2023/06/19/fact-sheet-biden-harris-administration-makes-historic-investments-to-build-community-
climate-resilience/

How can multilateral development banks collaborate to accelerate climate finance? | The Carbon Trust . (2023, December 4). https://www.carbontrust.com/news-and-insights/insights/how-can-
multilateral-development-banks-collaborate-to-accelerate-climate-finance

Incubators and Accelerators. (n.d.). Energy.Gov. https://www.energy.gov/eere/buildings/incubators-and-accelerators

Issue Deep Dive: Japan/Climate. (n.d.). Donor Tracker (SEEK Development). https://donortracker.org/donor_profiles/japan/climate

Kenya National Climate Change Action Plan 2018-2022. (2021, December). NAP Global Network. https://napglobalnetwork.org/wp-content/uploads/2022/01/napgn-en-2022-
kenya-NCCAP-2018-2022-Implemantation-Status-Report.pdf

Landscape of Climate Finance for Land Use in Brazil 2021–2023. (n.d.). CPI. https://www.climatepolicyinitiative.org/publication/landscape-of-climate-finance-for-land-use-in-
brazil-2021-2023/

Maffioli, A., Eslava, M., & Meléndez Arjona, M. (2012). Second-tier Government Banks and Firm Performance: Micro-Evidence from Colombia. Inter-American Development Bank. 
https://doi.org/10.18235/0011356

Mayor Adams Completes First Section of East Side Coastal Resiliency Project . (2024, October 17). The Official Website of the City of New York.
http://www.nyc.gov/site/dep/news/772-24/mayor-adams-completes-first-section-east-side-coastal-resiliency-project-taking-steps-to

Measuring Progress in Urban Climate Change Adaptation | CAKE: Climate Adaptation Knowledge Exchange . (n.d.). https://www.cakex.org/documents/measuring-progress-
urban-climate-change-adaptation

Military Responses to Climate Hazards (MiRCH) Tracker. (n.d.). Center for Climate and Security. 
https://csrisks.maps.arcgis.com/apps/dashboards/1225aca7da4a4d528687e8d02f3ef9c8

Mitigating Climate Risk: Department of Defense FY2024. (2023, March). https://comptroller.defense.gov/Portals/45/Documents/defbudget/FY2024/PB_FY2024_ECC-
Mitigating_Combat_Capability.pdf

Multi-billion pound investment as government unveils new long-term plan to tackle flooding. (n.d.). GOV.UK. https://www.gov.uk/government/news/multi-billion-pound-
investment-as-government-unveils-new-long-term-plan-to-tackle-flooding

Multilateral development banks. (n.d.). https://www.eib.org/en/about/partners/development-banks/index

91

Bibliography
Demand: Governments

https://www.whitehouse.gov/briefing-room/statements-releases/2023/06/19/fact-sheet-biden-harris-administration-makes-historic-investments-to-build-community-climate-resilience/
https://www.whitehouse.gov/briefing-room/statements-releases/2023/06/19/fact-sheet-biden-harris-administration-makes-historic-investments-to-build-community-climate-resilience/
https://www.carbontrust.com/news-and-insights/insights/how-can-multilateral-development-banks-collaborate-to-accelerate-climate-finance
https://www.carbontrust.com/news-and-insights/insights/how-can-multilateral-development-banks-collaborate-to-accelerate-climate-finance
https://www.energy.gov/eere/buildings/incubators-and-accelerators
https://donortracker.org/donor_profiles/japan/climate
https://napglobalnetwork.org/wp-content/uploads/2022/01/napgn-en-2022-kenya-NCCAP-2018-2022-Implemantation-Status-Report.pdf
http://www.nyc.gov/site/dep/news/772-24/mayor-adams-completes-first-section-east-side-coastal-resiliency-project-taking-steps-to
http://www.nyc.gov/site/dep/news/772-24/mayor-adams-completes-first-section-east-side-coastal-resiliency-project-taking-steps-to
https://www.climatepolicyinitiative.org/publication/landscape-of-climate-finance-for-land-use-in-brazil-2021-2023/
https://www.climatepolicyinitiative.org/publication/landscape-of-climate-finance-for-land-use-in-brazil-2021-2023/
http://www.nyc.gov/site/dep/news/772-24/mayor-adams-completes-first-section-east-side-coastal-resiliency-project-taking-steps-to
http://www.nyc.gov/site/dep/news/772-24/mayor-adams-completes-first-section-east-side-coastal-resiliency-project-taking-steps-to
http://www.nyc.gov/site/dep/news/772-24/mayor-adams-completes-first-section-east-side-coastal-resiliency-project-taking-steps-to
https://www.cakex.org/documents/measuring-progress-urban-climate-change-adaptation
https://www.cakex.org/documents/measuring-progress-urban-climate-change-adaptation
https://csrisks.maps.arcgis.com/apps/dashboards/1225aca7da4a4d528687e8d02f3ef9c8
https://comptroller.defense.gov/Portals/45/Documents/defbudget/FY2024/PB_FY2024_ECC-Mitigating_Combat_Capability.pdf
https://www.convergence.finance/news/7C3qtYuKYTguqYpNM1WRbU/view
https://www.convergence.finance/news/7C3qtYuKYTguqYpNM1WRbU/view
https://www.gov.uk/government/news/multi-billion-pound-investment-as-government-unveils-new-long-term-plan-to-tackle-flooding
https://www.gov.uk/government/news/multi-billion-pound-investment-as-government-unveils-new-long-term-plan-to-tackle-flooding
https://www.eib.org/en/about/partners/development-banks/index


Multilateral Development Banks to Boost Climate Finance . (n.d.). European Investment Bank. https://www.eib.org/en/press/all/2024-443-multilateral-development-banks-to-
boost-climate-finance

Munene, O. (2023, December 22). Blended Finance for Climate Adaptation: Implications for Financial Supervisors and Policymakers . Convergence Finance. 
https://www.convergence.finance/news/7C3qtYuKYTguqYpNM1WRbU/view

National Adaptation Plan of Brazil | UNFCCC. (n.d.). https://unfccc.int/documents/302142?gad_source=1&gclid=Cj0KCQiA0fu5BhDQARIsAMXUBOI1vQNMDWQfrl-H9fnc-T8Nbv2-
CW2UmieTiI8V2ee6pm2s8ZvqfW4aAq_QEALw_wcB

NATO. (n.d.). Defence Innovation Accelerator for the North Atlantic (DIANA) . NATO. https://www.nato.int/cps/en/natohq/topics_216199.htm

Oda, A. (n.d.). King County secures $500 million commitment from EPA for critical wastewater investments that protect water quality and prepare for climate impacts while 
lowering finance costs. https://www.kingcounty.gov/en/dept/dnrp/about-king-county/about-dnrp/newsroom/news-releases/03-28-epa-wastewater-investments

OECD. (2024). Climate Adaptation Investment Framework. OECD. https://doi.org/10.1787/8686fc27-en

Open Data Portal for the European Structural Investment Funds—European Commission | Data | European Structural and Investment Funds. (n.d.). European Commission. 
https://cohesiondata.ec.europa.eu/cohesion_overview/21-27

Options for Further Defining Innovation in Adaptation Projects and Programmes. (2020, October 8). Adaptation Fund. https://www.adaptation-fund.org/wp-
content/uploads/2020/10/AFB.PPRC_.26.b.17-Options-for-further-defining-innovation-in-adaptation-1.pdf

Post, Share, Post, Print, Email, & License. (n.d.). Northeast utilities are spending billions on resilience, and the investments are paying off . Utility Dive. 
https://www.utilitydive.com/news/northeast-utilities-are-spending-billions-on-resilience-and-the-investment/608378/

President’s Budget | OMB. (2024, March 11). The White House. https://www.whitehouse.gov/omb/budget/

Principles for Locally Led Adaptation | World Resources Institute . (n.d.). https://www.wri.org/initiatives/locally-led-adaptation/principles-locally-led-adaptation

Prizzon, A., Getzel, B., Cao, Y., Hart, T., McKechnie, A., & Colenbrander. (2024). Addressing cross-border challenges: What should multilateral development banks do differently? 
https://mdbreformaccelerator.cgdev.org/addressing-cross-border-challenges-what-should-multilateral-development-banks-do-differently/

Programmes – ClimAccelerator. (n.d.). https://climaccelerator.climate-kic.org/programmes/

Proposed indicators for Kenya’s climate change action plan. (2015). In OECD, National Climate Change Adaptation (pp. 63–70). OECD. https://doi.org/10.1787/9789264229679-7-
en

92

Bibliography
Demand: Governments

https://www.eib.org/en/press/all/2024-443-multilateral-development-banks-to-boost-climate-finance
https://www.eib.org/en/press/all/2024-443-multilateral-development-banks-to-boost-climate-finance
https://www.convergence.finance/news/7C3qtYuKYTguqYpNM1WRbU/view
https://unfccc.int/documents/302142?gad_source=1&gclid=Cj0KCQiA0fu5BhDQARIsAMXUBOI1vQNMDWQfrl-H9fnc-T8Nbv2-CW2UmieTiI8V2ee6pm2s8ZvqfW4aAq_QEALw_wcB
https://unfccc.int/documents/302142?gad_source=1&gclid=Cj0KCQiA0fu5BhDQARIsAMXUBOI1vQNMDWQfrl-H9fnc-T8Nbv2-CW2UmieTiI8V2ee6pm2s8ZvqfW4aAq_QEALw_wcB
https://www.nato.int/cps/en/natohq/topics_216199.htm
https://www.kingcounty.gov/en/dept/dnrp/about-king-county/about-dnrp/newsroom/news-releases/03-28-epa-wastewater-investments
https://doi.org/10.1787/8686fc27-en
https://www.whitehouse.gov/omb/budget/
https://cohesiondata.ec.europa.eu/cohesion_overview/21-27
https://www.adaptation-fund.org/wp-content/uploads/2020/10/AFB.PPRC_.26.b.17-Options-for-further-defining-innovation-in-adaptation-1.pdf
https://www.adaptation-fund.org/wp-content/uploads/2020/10/AFB.PPRC_.26.b.17-Options-for-further-defining-innovation-in-adaptation-1.pdf
https://www.utilitydive.com/news/northeast-utilities-are-spending-billions-on-resilience-and-the-investment/608378/
https://www.whitehouse.gov/omb/budget/
https://www.wri.org/initiatives/locally-led-adaptation/principles-locally-led-adaptation
https://mdbreformaccelerator.cgdev.org/addressing-cross-border-challenges-what-should-multilateral-development-banks-do-differently/
https://climaccelerator.climate-kic.org/programmes/
https://doi.org/10.1787/9789264229679-7-en
https://doi.org/10.1016/j.erss.2018.09.021
https://doi.org/10.1016/j.erss.2018.09.021


Public Health, Cities, and the Climate Crisis. (n.d.). UPenn Environmental Innovations Initiative. https://environment.upenn.edu/research/communities/public-health-cities-and-
climate-crisis

Rashidi, K., Stadelmann, M., & Patt, A. (2019). Creditworthiness and climate: Identifying a hidden financial co-benefit of municipal climate adaptation and mitigation policies. 
Energy Research & Social Science, 48, 131–138. https://doi.org/10.1016/j.erss.2018.09.021

Recovery and Resilience Scoreboard . (n.d.). European Commission. https://ec.europa.eu/economy_finance/recovery-and-resilience-scoreboard/index.html

Regional Climate Equity Accelerator. (n.d.). Public Health Alliance of Southern California. https://www.thepublichealthalliance.org/climate-accelerator

Reiwa 7 Overview of Budget Requests Related to National Resilience . (2024, August). Cabinet Secretariat National Resilience Promotion Office of Japanese Government. 
https://www.cas.go.jp/jp/seisaku/kokudo_kyoujinka/pdf/r07_gaisanyoukyu.pdf

Research Centers. (n.d.). CGIAR. https://www.cgiar.org/research/research-centers/

Sagar, A. (2010, October). Climate Innovation Centres: A New Way to Foster Climate Technologies in the Developing World . InfoDev.
https://thedocs.worldbank.org/en/doc/e745077a58ec6a4094560d5b40ac16d7-0350072010/original/Climate-Innovation-Centres.pdf

San Francisco Waterfront Coastal Flood Study, CA Draft Integrated Feasibility Report and Environmental Impact Statement . (2024, January 26). 
https://www.swt.usace.army.mil/Portals/41/SFWCFS_DIFR_EIS_Main%20Report_1.pdf

Severe thunderstorms and flooding drive natural disaster losses in the first half of 2024 | Munich Re . (2024, July 31). MunichRe. https://www.munichre.com/en/company/media-
relations/media-information-and-corporate-news/media-information/2024/natural-disaster-figures-first-half-2024.html

Singapore opens research centre to fight rising sea levels. (2023, September 7). Reuters. https://www.reuters.com/world/asia-pacific/singapore-opens-research-centre-fight-
rising-sea-levels-2023-09-07/

Smith, A. B. (n.d.). U.S. Billion-dollar Weather and Climate Disasters, 1980—Present (NCEI Accession 0209268) [Dataset]. NOAA National Centers for Environmental Information.
https://doi.org/10.25921/STKW-7W73

St. John, J. (2024a, November 6). California voters pass $10B bond to help protect people from climate… . Canary Media.
https://www.canarymedia.com/articles/politics/california-voters-pass-10b-bond-to-help-protect-people-from-climate-change

Submitted NAPs from developing country Parties | NAP Central. (n.d.). https://napcentral.org/submitted-naps

Supporting climate action through the EU budget—European Commission. (n.d.). European Commission. https://climate.ec.europa.eu/eu-action/eu-funding-climate-
action/supporting-climate-action-through-eu-budget_en

93

Bibliography
Demand: Governments

https://environment.upenn.edu/research/communities/public-health-cities-and-climate-crisis
https://environment.upenn.edu/research/communities/public-health-cities-and-climate-crisis
https://doi.org/10.1016/j.erss.2018.09.021
https://ec.europa.eu/economy_finance/recovery-and-resilience-scoreboard/index.html
https://www.thepublichealthalliance.org/climate-accelerator
https://www.cas.go.jp/jp/seisaku/kokudo_kyoujinka/pdf/r07_gaisanyoukyu.pdf
https://www.cgiar.org/research/research-centers/
https://www.reuters.com/world/asia-pacific/singapore-opens-research-centre-fight-rising-sea-levels-2023-09-07/
https://www.reuters.com/world/asia-pacific/singapore-opens-research-centre-fight-rising-sea-levels-2023-09-07/
https://www.munichre.com/en/company/media-relations/media-information-and-corporate-news/media-information/2024/natural-disaster-figures-first-half-2024.html
https://www.reuters.com/world/asia-pacific/singapore-opens-research-centre-fight-rising-sea-levels-2023-09-07/
https://www.reuters.com/world/asia-pacific/singapore-opens-research-centre-fight-rising-sea-levels-2023-09-07/
https://www.reuters.com/world/asia-pacific/singapore-opens-research-centre-fight-rising-sea-levels-2023-09-07/
https://www.reuters.com/world/asia-pacific/singapore-opens-research-centre-fight-rising-sea-levels-2023-09-07/
https://www.eib.org/en/publications/the-eib-climate-adaptation-plan
https://www.eib.org/en/publications/the-eib-climate-adaptation-plan
https://napcentral.org/submitted-naps
https://www.eib.org/en/publications/the-eib-climate-adaptation-plan
https://climate.ec.europa.eu/eu-action/eu-funding-climate-action/supporting-climate-action-through-eu-budget_en
https://www.eib.org/en/publications/the-eib-climate-adaptation-plan
https://www.eib.org/en/publications/the-eib-climate-adaptation-plan


Tan, A. (2020, February 18). Singapore Budget 2020: New coastal and flood protection fund to protect Singapore against rising sea levels. The Straits Times.
https://www.straitstimes.com/singapore/singapore-budget-2020-new-coastal-and-flood-protection-fund-to-protect-singapore-against

The EIB Climate Adaptation Plan. (2021, October 26). European Investment Bank. https://www.eib.org/en/publications/the-eib-climate-adaptation-plan

The EU long-term budget. (n.d.). Consilium. https://www.consilium.europa.eu/en/policies/eu-long-term-budget/

The R-Cities 2023 Member City Survey. (2024, October 12). Resilient Cities Network. https://resilientcitiesnetwork.org/the-r-cities-2023-member-city-survey/

Thompson, S. A., & Serkez, Y. (2020, September 18). Opinion | Every Place Has Its Own Climate Risk. What Is It Where You Live? The New York Times.
https://www.nytimes.com/interactive/2020/09/18/opinion/wildfire-hurricane-climate.html

Tomar, R. (2024, September 19). Advancing India’s climate strategy. S&P Global. https://www.spglobal.com/en/research-insights/special-reports/india-forward/advancing-
indias-climate-strategy

Toolbox—Adaptation Community. (2021b, January 13). https://www.adaptationcommunity.net/monitoring-evaluation/toolbox/

United States Department of Defense Fiscal Year 2025 Budget Request. (2024, March). Department of Defense. 
https://comptroller.defense.gov/Portals/45/Documents/defbudget/FY2025/FY2025_Budget_Request_Overview_Book.pdf

Urban Pulse: Identifying Resilience Solutions at the Intersection of Climate, Health and Equity . (2024, September 26). https://resilientcitiesnetwork.org/urban-pulse-resilience-
solutions-intersection-climate-health-equity/

US EPA, O. (2022, October 18). Climate Change Impacts on Freshwater Resources [Overviews and Factsheets]. https://www.epa.gov/climateimpacts/climate-change-impacts-
freshwater-resources#topc

US EPA, O. (2024, April 15). Meaningful Engagement for Climate Adaptation and Resilience [Overviews and Factsheets]. https://www.epa.gov/resilient-investments/meaningful-
engagement-climate-adaptation-and-resilience

Water | U.S. Climate Resilience Toolkit. (2024, April 17). https://toolkit.climate.gov/topics/water

Water & Infrastructure. (n.d.). https://gitlab.umich.edu/michigan-creative/11ty-starter

Watkiss, P. (2022). The Costs of Adaptation, and the Economic Costs and Benefits of Adaptation in the UK . https://www.theccc.org.uk/wp-content/uploads/2023/01/The-Costs-
of-Adaptation-and-the-Economic-Costs-and-Benefits-of-Adaptation-in-the-UK-Paul-Watkiss.pdf

What’s new? - European Commission. (n.d.). https://commission.europa.eu/strategy-and-policy/eu-budget/long-term-eu-budget/2021-2027/whats-new_en

94

Bibliography
Demand: Governments

https://comptroller.defense.gov/Portals/45/Documents/defbudget/FY2025/FY2025_Budget_Request_Overview_Book.pdf
https://www.eib.org/en/publications/the-eib-climate-adaptation-plan
https://comptroller.defense.gov/Portals/45/Documents/defbudget/FY2025/FY2025_Budget_Request_Overview_Book.pdf
https://www.consilium.europa.eu/en/policies/eu-long-term-budget/
https://resilientcitiesnetwork.org/the-r-cities-2023-member-city-survey/
https://comptroller.defense.gov/Portals/45/Documents/defbudget/FY2025/FY2025_Budget_Request_Overview_Book.pdf
https://comptroller.defense.gov/Portals/45/Documents/defbudget/FY2025/FY2025_Budget_Request_Overview_Book.pdf
https://www.spglobal.com/en/research-insights/special-reports/india-forward/advancing-indias-climate-strategy
https://comptroller.defense.gov/Portals/45/Documents/defbudget/FY2025/FY2025_Budget_Request_Overview_Book.pdf
https://comptroller.defense.gov/Portals/45/Documents/defbudget/FY2025/FY2025_Budget_Request_Overview_Book.pdf
https://www.adaptationcommunity.net/monitoring-evaluation/toolbox/
https://comptroller.defense.gov/Portals/45/Documents/defbudget/FY2025/FY2025_Budget_Request_Overview_Book.pdf
https://comptroller.defense.gov/Portals/45/Documents/defbudget/FY2025/FY2025_Budget_Request_Overview_Book.pdf
https://resilientcitiesnetwork.org/urban-pulse-resilience-solutions-intersection-climate-health-equity/
https://toolkit.climate.gov/topics/water
https://toolkit.climate.gov/topics/water
https://www.epa.gov/climateimpacts/climate-change-impacts-freshwater-resources
https://toolkit.climate.gov/topics/water
https://toolkit.climate.gov/topics/water
https://www.epa.gov/resilient-investments/meaningful-engagement-climate-adaptation-and-resilience
https://toolkit.climate.gov/topics/water
https://toolkit.climate.gov/topics/water
https://toolkit.climate.gov/topics/water
https://gitlab.umich.edu/michigan-creative/11ty-starter
https://www.theccc.org.uk/wp-content/uploads/2023/01/The-Costs-of-Adaptation-and-the-Economic-Costs-and-Benefits-of-Adaptation-in-the-UK-Paul-Watkiss.pdf
https://www.climatepolicyinitiative.org/publication/state-and-trends-in-climate-adaptation-finance-2023/
https://www.climatepolicyinitiative.org/publication/state-and-trends-in-climate-adaptation-finance-2023/
https://commission.europa.eu/strategy-and-policy/eu-budget/long-term-eu-budget/2021-2027/whats-new_en


Wignarajah, D., Richmond, M., Stout, S., Martinez, G., Schell-Smith, K., & Padmanabhi, R. (2023, December 14). State and Trends in Climate Adaptation Finance 2023 . Climate Policy 
Initiative. https://www.climatepolicyinitiative.org/publication/state-and-trends-in-climate-adaptation-finance-2023/

WRI: Accelerating Climate-Resilient Infrastructure Investment in China. (2021). [Dataset]. https://doi.org/10.1163/9789004322714_cclc_2021-0020-122

Zen, F., & Iyer-Raniga, U. (2023). Financing Infrastructure for Climate-Change Adaptation in Developing East ASia. https://www.eria.org/research/financing-infrastructure-for-
climate-change-adaptation-in-developing-east-asia

95

Bibliography
Demand: Governments

Demand: Consumers
8 Top Trends in Homeowner Readiness to Spend on Home Improvement Projects in 2024 . (2024, July 10). HIRI. https://www.hiri.org/blog/trends-readiness-spend-home-

improvement-2024

A Year in the Lives of Smallholder Farmers. (2016, February 25). [Text/HTML]. World Bank. https://www.worldbank.org/en/news/feature/2016/02/25/a-year-in-the-lives-of-
smallholder-farming-families

Baca, E., Bastra, N., Johnson, M. J., & Sekhon, J. (2022, April 4). Climate change and health care | Deloitte Insights . https://www2.deloitte.com/us/en/insights/industry/health-
care/climate-change-and-health.html

Community Resilience Insights and Survey Project (CRISP). (2024). Fors Marsh & George Mason University Center for Climate Change Communications.

Economic Well-Being of U.S. Households in 2023. (2024, May). Board of Governors of the Federal Reserve System. https://www.federalreserve.gov/publications/files/2023-report-
economic-well-being-us-households-202405.pdf

EIA projects air-conditioning energy use to grow faster than any other use in buildings—U.S. Energy Information Administration (EIA). (n.d.). 
https://www.eia.gov/todayinenergy/detail.php?id=43155

Climate Policy Initiative. (2024b). Tracking and Mobilizing Private Sector Climate Adaptation Finance. https://www.climatepolicyinitiative.org/publication/tracking-and-
mobilizing-private-sector-climate-adaptation-finance/

Homeownership Rate in the United States. (2024, October 29). https://fred.stlouisfed.org/series/RHORUSQ156N

Smallholder farmers worldwide spending $368bn annually adapting to climate change, nature loss . (2023, November 14). IIED. https://www.iied.org/smallholder-farmers-
worldwide-spending-368bn-annually-adapting-climate-change-nature-loss

https://www.climatepolicyinitiative.org/publication/state-and-trends-in-climate-adaptation-finance-2023/
https://www.eria.org/research/financing-infrastructure-for-climate-change-adaptation-in-developing-east-asia
https://doi.org/10.1163/9789004322714_cclc_2021-0020-122
https://www.eria.org/research/financing-infrastructure-for-climate-change-adaptation-in-developing-east-asia
https://www.eria.org/research/financing-infrastructure-for-climate-change-adaptation-in-developing-east-asia
https://www.eria.org/research/financing-infrastructure-for-climate-change-adaptation-in-developing-east-asia
https://www.hiri.org/blog/trends-readiness-spend-home-improvement-2024
https://www.iied.org/smallholder-farmers-worldwide-spending-368bn-annually-adapting-climate-change-nature-loss
https://www.iied.org/smallholder-farmers-worldwide-spending-368bn-annually-adapting-climate-change-nature-loss
https://www.worldbank.org/en/news/feature/2016/02/25/a-year-in-the-lives-of-smallholder-farming-families
https://www.iied.org/smallholder-farmers-worldwide-spending-368bn-annually-adapting-climate-change-nature-loss
https://www.iied.org/smallholder-farmers-worldwide-spending-368bn-annually-adapting-climate-change-nature-loss
https://www2.deloitte.com/us/en/insights/industry/health-care/climate-change-and-health.html
https://www.iied.org/smallholder-farmers-worldwide-spending-368bn-annually-adapting-climate-change-nature-loss
https://www.iied.org/smallholder-farmers-worldwide-spending-368bn-annually-adapting-climate-change-nature-loss
https://www.federalreserve.gov/publications/files/2023-report-economic-well-being-us-households-202405.pdf
https://www.weforum.org/publications/quantifying-the-impact-of-climate-change-on-human-health/
https://www.weforum.org/publications/quantifying-the-impact-of-climate-change-on-human-health/
https://www.eia.gov/todayinenergy/detail.php?id=43155
https://www.climatepolicyinitiative.org/publication/tracking-and-mobilizing-private-sector-climate-adaptation-finance/
https://www.climatepolicyinitiative.org/publication/tracking-and-mobilizing-private-sector-climate-adaptation-finance/
https://fred.stlouisfed.org/series/RHORUSQ156N
https://www.iied.org/smallholder-farmers-worldwide-spending-368bn-annually-adapting-climate-change-nature-loss
https://www.iied.org/smallholder-farmers-worldwide-spending-368bn-annually-adapting-climate-change-nature-loss
https://www.iied.org/smallholder-farmers-worldwide-spending-368bn-annually-adapting-climate-change-nature-loss


Smith, I., Mooney, A., & Williams, A. (2024, February 13). The uninsurable world: What climate change is costing homeowners . https://www.ft.com/content/ed3a1bb9-e329-4e18-
89de-9db90eaadc0b

State of Home Spending | Annual Report from Angi. (n.d.). Angi Research and Economics. https://research.angi.com/research/reports/spending/

Sultana, F. (2010). Living in hazardous waterscapes: Gendered vulnerabilities and experiences of floods and disasters. Environmental Hazards, 9(1), 43–53. 
https://doi.org/10.3763/ehaz.2010.SI02

Trapasso, C. (2024, March 13). Climate Risks Threaten Nearly Half of All Homes in the U.S.: What Buyers and Sellers Need To Know. https://www.realtor.com/news/trends/climate-
risks-threaten-nearly-half-of-all-homes/

Truong, K. (2024, March 22). Policyholders left scrambling as state’s largest home insurer retreats. The San Francisco Standard. https://sfstandard.com/2024/03/22/state-farm-
california-insurance-market-chaos-fair-plan/

Urban Health Lab. (n.d.). Urban Health Lab. https://www.urbanhealthlab.org

96

Bibliography

Demand: Corporates
91% of insurance executives believe climate risk a threat . (n.d.). Conning. https://www.conning.com/about-us/news/ir-pr---climate-risk-2024

Amenc, N. (2024, May 17). Climate change: Why are infrastructure investors aware of the risk while failing to measure it? EDHEC Business School.
https://www.edhec.edu/en/research-and-faculty/edhec-vox/climate-change-infrastructure-investors-aware-risk-while-failing-to-measure-manage

AT&T, FEMA & Argonne National Laboratory Collaborate to Launch Climate Risk and Resilience Portal for U.S. Communities . (2022, November 7).
https://www.businesswire.com/news/home/20221107005748/en/ATT-FEMA-Argonne-National-Laboratory-Collaborate-to-Launch-Climate-Risk-and-Resilience-Portal-for-
U.S.-Communities

Bailey, A., Yilmaz, K., Quamber-Hill, S., & Radulovic, V. (2024, March). Climate Resilience Pathways: Catalyzing Private Sector Action . C2ES. https://www.c2es.org/wp-
content/uploads/2024/03/C2ES_RR_Climate-Resilience-Pathways_FINAL.pdf

Banerjee, C., Bevere, L., Garbers, H., Grollimund, B., Lechner, R., & Weigel, A. (2024, March 26). Natural catastrophes in 2023 | Swiss Re.
http://www.swissre.com/institute/research/sigma-research/sigma-2024-01.html

Bank, E. I. (2024). EIB Investment Survey 2024—European Union overview. European Investment Bank. https://doi.org/10.2867/53

Demand: Consumers

https://www.ft.com/content/ed3a1bb9-e329-4e18-89de-9db90eaadc0b
https://doi.org/10.3763/ehaz.2010.SI02
https://doi.org/10.3763/ehaz.2010.SI02
https://doi.org/10.3763/ehaz.2010.SI02
https://sfstandard.com/2024/03/22/state-farm-california-insurance-market-chaos-fair-plan/
https://www.realtor.com/news/trends/climate-risks-threaten-nearly-half-of-all-homes/
https://sfstandard.com/2024/03/22/state-farm-california-insurance-market-chaos-fair-plan/
https://sfstandard.com/2024/03/22/state-farm-california-insurance-market-chaos-fair-plan/
https://sfstandard.com/2024/03/22/state-farm-california-insurance-market-chaos-fair-plan/
https://sfstandard.com/2024/03/22/state-farm-california-insurance-market-chaos-fair-plan/
https://www.urbanhealthlab.org/
https://www.conning.com/about-us/news/ir-pr---climate-risk-2024
http://www.swissre.com/institute/research/sigma-research/sigma-2024-01.html
http://www.swissre.com/institute/research/sigma-research/sigma-2024-01.html
http://www.swissre.com/institute/research/sigma-research/sigma-2024-01.html
http://www.swissre.com/institute/research/sigma-research/sigma-2024-01.html
https://www.c2es.org/wp-content/uploads/2024/03/C2ES_RR_Climate-Resilience-Pathways_FINAL.pdf
http://www.swissre.com/institute/research/sigma-research/sigma-2024-01.html
http://www.swissre.com/institute/research/sigma-research/sigma-2024-01.html
http://www.swissre.com/institute/research/sigma-research/sigma-2024-01.html
https://doi.org/10.2867/53
https://www.axa.com/en/insights/this-is-the-decisive-decade-to-fight-climate-change-and-insurers-need-to-play-a-key-role


Bernabucci, U. (2019, January 3). Climate change: Impact on livestock and how can we adapt | Animal Frontiers . Oxford Academic. 
https://academic.oup.com/af/article/9/1/3/5272569

Buberl, T. (2021, June 11). This is the ‘Decisive Decade’ to Fight Climate Change—And Insurers Need to Play a Key Role. Axa. https://www.axa.com/en/insights/this-is-the-decisive-
decade-to-fight-climate-change-and-insurers-need-to-play-a-key-role

Cheng, M., McCarl, B., & Fei, C. (2022). Climate Change and Livestock Production: A Literature Review. Atmosphere, 13(1), Article 1. https://doi.org/10.3390/atmos13010140

Climate Finance Lab. (n.d.). The Global Innovation Lab for Climate Finance. https://www.climatefinancelab.org/climate-action/adaptation/

Climate Resilient Communities Accelerator. (n.d.). Center for Climate and Energy Solutions. https://www.c2es.org/building-climate-resilience/climate-resilient-communities-
accelerator/

Connolly, J., Richmond, M., Wallock, W., Abraham, S., Chin, N., & Grant, C. (2024, September). Tracking and Mobilizing Private Sector Climate Adaptation Finance . Climate Policy 
Initiative. https://www.climatepolicyinitiative.org/wp-content/uploads/2024/09/Tracking-and-Mobilizing-Private-Sector-Climate-Adaptation-Finance-2024.pdf

ClimRR. (n.d.). https://climrr.anl.gov/

Corporate physical assets increasingly in harm’s way as climate change intensifies . (2021, October 1). S&P Global. https://www.spglobal.com/esg/insights/corporate-physical-
assets-increasingly-in-harm-s-way-as-climate-change-intensifies

Divounguy, O. (2023, September 26). The Value of Residential Real Estate Broke a New Record $52 Trillion. Zillow. https://www.zillow.com/research/total-market-value-2023-
33031/

Eitelwein, O., Fricker, R., Green, A., & Racloz, V. (2024, January 16). Quantifying the Impact of Climate Change on Human Health. World Economic Forum.
https://www.weforum.org/publications/quantifying-the-impact-of-climate-change-on-human-health/

Evaluating the Resilience Impact of Climate Insurance (ERICI) . (n.d.). Grantham Research Institute on Climate Change and the Environment. 
https://www.lse.ac.uk/granthaminstitute/evaluating-the-resilience-impact-of-climate-insurance-erici/

Flavelle, C., & Rojanasakul, M. (2024, May 13). As Insurers Around the U.S. Bleed Cash From Climate Shocks, Homeowners Lose. The New York Times.
https://www.nytimes.com/interactive/2024/05/13/climate/insurance-homes-climate-change-weather.html

Freight Rail Investments—AAR. (n.d.). Association of American Railroads. https://www.aar.org/issue/freight-rail-investments/

97

Bibliography
Demand: Corporates

https://www.axa.com/en/insights/this-is-the-decisive-decade-to-fight-climate-change-and-insurers-need-to-play-a-key-role
https://www.axa.com/en/insights/this-is-the-decisive-decade-to-fight-climate-change-and-insurers-need-to-play-a-key-role
https://www.climatepolicyinitiative.org/wp-content/uploads/2024/09/Tracking-and-Mobilizing-Private-Sector-Climate-Adaptation-Finance-2024.pdf
https://www.climatepolicyinitiative.org/wp-content/uploads/2024/09/Tracking-and-Mobilizing-Private-Sector-Climate-Adaptation-Finance-2024.pdf
https://doi.org/10.3390/atmos13010140
https://www.climatepolicyinitiative.org/wp-content/uploads/2024/09/Tracking-and-Mobilizing-Private-Sector-Climate-Adaptation-Finance-2024.pdf
https://www.climatefinancelab.org/climate-action/adaptation/
https://www.c2es.org/building-climate-resilience/climate-resilient-communities-accelerator/
https://www.c2es.org/building-climate-resilience/climate-resilient-communities-accelerator/
https://www.climatepolicyinitiative.org/wp-content/uploads/2024/09/Tracking-and-Mobilizing-Private-Sector-Climate-Adaptation-Finance-2024.pdf
https://climrr.anl.gov/
https://www.spglobal.com/esg/insights/corporate-physical-assets-increasingly-in-harm-s-way-as-climate-change-intensifies
https://www.weforum.org/publications/quantifying-the-impact-of-climate-change-on-human-health/
https://www.weforum.org/publications/quantifying-the-impact-of-climate-change-on-human-health/
https://www.zillow.com/research/total-market-value-2023-33031/
https://www.weforum.org/publications/quantifying-the-impact-of-climate-change-on-human-health/
https://www.weforum.org/publications/quantifying-the-impact-of-climate-change-on-human-health/
https://www.weforum.org/publications/quantifying-the-impact-of-climate-change-on-human-health/
https://www.lse.ac.uk/granthaminstitute/evaluating-the-resilience-impact-of-climate-insurance-erici/
https://www.nytimes.com/interactive/2024/05/13/climate/insurance-homes-climate-change-weather.html
https://www.aar.org/issue/freight-rail-investments/


Gauthier, T. (2021, April 9). The Devastating Effects of Climate Change on US Housing Security. The Aspen Institute. https://www.aspeninstitute.org/blog-posts/the-devastating-
effects-of-climate-change-on-us-housing-security/

Gill, J., & Schuetz, J. (2023, July 27). How to nudge Americans to reduce their housing exposure to climate risks. Brookings. https://www.brookings.edu/articles/how-to-nudge-
americans-to-reduce-their-housing-exposure-to-climate-risks/

Hoppe, J., & Petroni, G. (2024, April 11). Cocoa and Coffee Prices Have Surged. Climate Change Will Only Take Them Higher. Wall Street Journal.
https://www.wsj.com/articles/cocoa-and-coffee-prices-have-surged-climate-change-will-only-take-them-higher-d9b77e24

How Higher Property Insurance Premiums Mirror Climate Risk. (2024, September 24). Knowledge at Wharton. https://knowledge.wharton.upenn.edu/article/how-higher-property-
insurance-premiums-mirror-climate-risk/

Howland, E. (2024, October 18). Utility Dive Trendline on Grid Resiliency. Utility Dive. https://www.utilitydive.com/trendline/grid-resiliency/84/

Institute, M. S. (2024, October 31). Investors envision a 2.8oC future, with escalating risks of severe weather. MSCI Sustainability Institute. https://www.msci-
institute.com/insights/comment/investors-envision-a-2-8oc-future-with-escalating-risks-of-severe-weather/

Investor-owned utilities served 72% of U.S. electricity customers in 2017—U.S. Energy Information Administration (EIA). (2019, August 15). EIA. 
https://www.eia.gov/todayinenergy/detail.php?id=40913

Leading Banks Are Shifting from Assessing Climate Risks to Helping Clients Address Them . (2024, September 20). BCG Global. https://www.bcg.com/publications/2024/banks-
help-clients-address-climate-risks

Mac, R. (2023, June 4). Allstate Is No Longer Offering New Policies in California. The New York Times. https://www.nytimes.com/2023/06/04/business/allstate-insurance-
california.html

Mitchell, J., & Crepon, X. (2022, June 21). ESG: A growing sense of urgency. PwC. https://www.pwc.com/us/en/industries/financial-services/library/next-in-insurance-top-
issues/esg-insurance-industry.html

Monday, P., Georges, P., & Baddeley, C. (2024, April 3). Risky Business: Companies’ Progress On Adapting To Climate Change . 
https://www.spglobal.com/_assets/documents/ratings/research/101595538.pdf

MSI Survey Report: A Climate Risk Survey. (2024, October). https://www.msci-institute.com/wp-content/uploads/2024/11/MSI-Survey-Report-061124_2.pdf

Nevitt, M., & Pappas, M. (2024). Climate Risk, Insurance Retreat, and State Response. Georgia Law Review, 58(4). https://digitalcommons.law.uga.edu/glr/vol58/iss4/4

98

Bibliography
Demand: Corporates

https://www.aspeninstitute.org/blog-posts/the-devastating-effects-of-climate-change-on-us-housing-security/
https://www.msci-institute.com/insights/comment/investors-envision-a-2-8oc-future-with-escalating-risks-of-severe-weather/
https://www.msci-institute.com/insights/comment/investors-envision-a-2-8oc-future-with-escalating-risks-of-severe-weather/
https://www.brookings.edu/articles/how-to-nudge-americans-to-reduce-their-housing-exposure-to-climate-risks/
https://www.msci-institute.com/insights/comment/investors-envision-a-2-8oc-future-with-escalating-risks-of-severe-weather/
https://www.msci-institute.com/insights/comment/investors-envision-a-2-8oc-future-with-escalating-risks-of-severe-weather/
https://www.msci-institute.com/insights/comment/investors-envision-a-2-8oc-future-with-escalating-risks-of-severe-weather/
https://knowledge.wharton.upenn.edu/article/how-higher-property-insurance-premiums-mirror-climate-risk/
https://www.msci-institute.com/insights/comment/investors-envision-a-2-8oc-future-with-escalating-risks-of-severe-weather/
https://www.msci-institute.com/insights/comment/investors-envision-a-2-8oc-future-with-escalating-risks-of-severe-weather/
https://www.utilitydive.com/trendline/grid-resiliency/84/
https://www.msci-institute.com/insights/comment/investors-envision-a-2-8oc-future-with-escalating-risks-of-severe-weather/
https://www.msci-institute.com/insights/comment/investors-envision-a-2-8oc-future-with-escalating-risks-of-severe-weather/
https://www.msci-institute.com/insights/comment/investors-envision-a-2-8oc-future-with-escalating-risks-of-severe-weather/
https://www.eia.gov/todayinenergy/detail.php?id=40913
https://www.bcg.com/publications/2024/banks-help-clients-address-climate-risks
https://www.spglobal.com/esg/insights/featured/special-editorial/quantifying-the-financial-costs-of-climate-change-physical-risks
https://www.spglobal.com/esg/insights/featured/special-editorial/quantifying-the-financial-costs-of-climate-change-physical-risks
https://www.nytimes.com/2023/06/04/business/allstate-insurance-california.html
https://www.spglobal.com/esg/insights/featured/special-editorial/quantifying-the-financial-costs-of-climate-change-physical-risks
https://www.spglobal.com/esg/insights/featured/special-editorial/quantifying-the-financial-costs-of-climate-change-physical-risks
https://www.pwc.com/us/en/industries/financial-services/library/next-in-insurance-top-issues/esg-insurance-industry.html
https://www.spglobal.com/esg/insights/featured/special-editorial/quantifying-the-financial-costs-of-climate-change-physical-risks
https://www.spglobal.com/esg/insights/featured/special-editorial/quantifying-the-financial-costs-of-climate-change-physical-risks
https://www.spglobal.com/esg/insights/featured/special-editorial/quantifying-the-financial-costs-of-climate-change-physical-risks
https://www.msci-institute.com/wp-content/uploads/2024/11/MSI-Survey-Report-061124_2.pdf
https://digitalcommons.law.uga.edu/glr/vol58/iss4/4
https://www.spglobal.com/esg/insights/featured/special-editorial/quantifying-the-financial-costs-of-climate-change-physical-risks


Quantifying the financial costs of climate change physical risks for companies . (2023, November 20). S&P Global. https://www.spglobal.com/esg/insights/featured/special-
editorial/quantifying-the-financial-costs-of-climate-change-physical-risks

Responsible Resilient Natural Rubber—Purchasing Documents. (n.d.). https://purchasing.michelin.com/en/responsible-resilient-natural-rubber/

Riddell, G., & Faull, N. (n.d.). Adapting to climate risks. https://www.marshmclennan.com/insights/publications/2024/september/adapting-to-climate-risks.html

SAFER Bay Project. (n.d.). San Francisquito Creek Joint Powers Authority. https://www.sfcjpa.org/safer-bay-project

Shaw, G., Godfrey, R., Sullivan, K., & Bachir, M. (n.d.). Insurance Companies Prepare for Risk from Climate Change | Deloitte US . https://www2.deloitte.com/us/en/pages/financial-
services/articles/insurance-companies-climate-change-risk.html

State of Climate Tech 2024. (2024, December 3). PwC. https://www.pwc.com/gx/en/issues/esg/climate-tech-investment-adaptation-ai.html

Tall, A., Lynagh, S., Blanco Vecchi, C., Bardouille, P., Montoya Pino, F., Shabahat, E., Stenek, V., Stewart, F., Power, S., Paladines, C., Neves, P., & Kerr, L. (n.d.). Enabling Private Investment 
in Climate Adaptation & Resilience. World Bank Group. httpas://openknowledge.worldbank.org/entities/publication/6219bf23-87e1-5f30-aaf9-30e0cd793ce3

Saifudeen, A., & Mani, M. (2024). Frontiers | Adaptation of buildings to climate change: An overview . 10. https://doi.org/10.3389/fbuil.2024.1327747

Sustainable Finance Initiative. (n.d.). https://sfi.stanford.edu/

The Economic Benefits of Investing in Climate Resilience | U.S. Chamber of Commerce . (n.d.). https://www.uschamber.com/security/the-preparedness-payoff-the-economic-
benefits-of-investing-in-climate-resilience

The Future of Research on Climate Change Impacts on Water | Adaptation Clearinghouse . (2011). https://www.adaptationclearinghouse.org/resources/the-future-of-research-
on-climate-change-impacts-on-water.html

The Role of Insurance in Climate Adaptation. (n.d.). Wharton Environmental, Social and Governance (ESG) Initiative. https://esg.wharton.upenn.edu/incubator/the-role-of-
insurance-in-climate-adaptation/

Tracking adaptation in agriculture sectors | Policy Support and Governance Gateway . (2017). Food and Agriculture Organization of the United Nations.
https://www.fao.org/policy-support/tools-and-publications/resources-details/en/c/1193260/

World’s biggest companies face $1 trillion in climate change risks. (2019, June 4). CDP. https://www.cdp.net/en/articles/media/worlds-biggest-companies-face-1-trillion-in-
climate-change-risks

What are S&P 500 Companies Saying About Climate Risk, Adaptation, and Resilience? (2024, April 11). Climate Proof. https://www.climateproof.news/p/sp-500-companies-
saying-climate-risk-adaptation-resilience

99

Bibliography
Demand: Corporates

https://www.spglobal.com/esg/insights/featured/special-editorial/quantifying-the-financial-costs-of-climate-change-physical-risks
https://www.pwc.com/gx/en/issues/esg/climate-tech-investment-adaptation-ai.html
https://www.pwc.com/gx/en/issues/esg/climate-tech-investment-adaptation-ai.html
https://purchasing.michelin.com/en/responsible-resilient-natural-rubber/
https://www.marshmclennan.com/insights/publications/2024/september/adapting-to-climate-risks.html
https://www.sfcjpa.org/safer-bay-project
https://www2.deloitte.com/us/en/pages/financial-services/articles/insurance-companies-climate-change-risk.html
https://www2.deloitte.com/us/en/pages/financial-services/articles/insurance-companies-climate-change-risk.html
https://www.pwc.com/gx/en/issues/esg/climate-tech-investment-adaptation-ai.html
http://httpas/openknowledge.worldbank.org/entities/publication/6219bf23-87e1-5f30-aaf9-30e0cd793ce3
https://doi.org/10.3389/fbuil.2024.1327747
https://www.adaptationclearinghouse.org/resources/the-future-of-research-on-climate-change-impacts-on-water.html
https://sfi.stanford.edu/
https://www.adaptationclearinghouse.org/resources/the-future-of-research-on-climate-change-impacts-on-water.html
https://www.uschamber.com/security/the-preparedness-payoff-the-economic-benefits-of-investing-in-climate-resilience
https://www.uschamber.com/security/the-preparedness-payoff-the-economic-benefits-of-investing-in-climate-resilience
https://www.adaptationclearinghouse.org/resources/the-future-of-research-on-climate-change-impacts-on-water.html
https://www.adaptationclearinghouse.org/resources/the-future-of-research-on-climate-change-impacts-on-water.html
https://esg.wharton.upenn.edu/incubator/the-role-of-insurance-in-climate-adaptation/
https://esg.wharton.upenn.edu/incubator/the-role-of-insurance-in-climate-adaptation/
https://www.cdp.net/en/articles/media/worlds-biggest-companies-face-1-trillion-in-climate-change-risks
https://www.cdp.net/en/articles/media/worlds-biggest-companies-face-1-trillion-in-climate-change-risks
https://www.cdp.net/en/articles/media/worlds-biggest-companies-face-1-trillion-in-climate-change-risks
https://www.climateproof.news/p/sp-500-companies-saying-climate-risk-adaptation-resilience
https://www.climateproof.news/p/sp-500-companies-saying-climate-risk-adaptation-resilience


4WARD.VC’s Climate Database (Airtable). (n.d.). [4Ward VC]. https://airtable.com/appxrEAiMKtrbpWRH/shrpbmSGmclpGLvKk/tbljdMeJZ7HbP07g3

About infoDev: A World Bank Group Program to Promote Entrepreneurship and Innovation . (n.d.). [Text/HTML]. World Bank. 
https://www.worldbank.org/en/programs/competitiveness-for-jobs-and-economic-transformation/brief/about-infodev

Adaptation Accelerator Program: Building Climate Resilience through Enterprise Acceleration . (2021, August 14). Global Environment Facility. https://www.thegef.org/projects-
operations/projects/10435

Adaptation in EU Policy Sectors: Transport. (n.d.). ClimateADAPT EU. https://climate-adapt.eea.europa.eu/en/eu-adaptation-policy/sector-policies/transport

Adaptation SME Accelerator Project (ASAP): Latin America & the Caribbean • Village Capital. (n.d.). Village Capital. https://vilcap.com/current-programs/asap-lac

Air Conditioning Systems Market Size & Share Report, 2030 . (n.d.). https://www.grandviewresearch.com/industry-analysis/air-conditioning-systems-industry

Air Purifier Market Size, Share, Trends Analysis Report, 2030. (n.d.). https://www.grandviewresearch.com/industry-analysis/air-purifier-market

American Family Ventures | Investing in the future of insurance . (n.d.). American Family Ventures. https://www.amfamventures.com/

Animal Agriculture in a Changing Climate | USDA Climate Hubs . (n.d.). https://www.climatehubs.usda.gov/animal-agriculture-changing-climate

Asahi Kasei subsidiary ZOLL completes acquisition of Cardiac Science | 2019 | News | Asahi Kasei . (2019a, August 28). https://www.asahi-kasei.com/news/2019/e190828.html

Biden-Harris Administration invests $3.9 million for Ocean-based Climate Resilience Accelerators through Investing in America agenda | National Oceanic and Atmospheric 
Administration. (2024, February 20). NOAA. https://www.noaa.gov/news-release/biden-harris-administration-invests-39-million-for-ocean-based-climate-resilience-
accelerators

Brody, S., Rogers, M., & Siccardo, G. (n.d.). Climate-change adaptation for US utilities | McKinsey. https://www.mckinsey.com/industries/electric-power-and-natural-gas/our-
insights/why-and-how-utilities-should-start-to-manage-climate-change-risk

CABI - Climate Action Business Incubator. (n.d.). RevHub OC. https://revhuboc.com/cabi-climate-action-business-incubator/

California Wildfire Fund. (2019, July). https://www.cawildfirefund.com/

Center for Ocean Solutions. (2024, November 13). Stanford Center for Ocean Solutions. https://oceansolutions.stanford.edu/

CliMA – Climate Modeling Alliance. (n.d.). https://clima.caltech.edu/

100

Bibliography
Supply

https://airtable.com/appxrEAiMKtrbpWRH/shrpbmSGmclpGLvKk/tbljdMeJZ7HbP07g3
https://www.worldbank.org/en/programs/competitiveness-for-jobs-and-economic-transformation/brief/about-infodev
https://www.thegef.org/projects-operations/projects/10435
https://www.cawildfirefund.com/
https://www.cawildfirefund.com/
https://climate-adapt.eea.europa.eu/en/eu-adaptation-policy/sector-policies/transport
https://vilcap.com/current-programs/asap-lac
https://www.grandviewresearch.com/industry-analysis/air-conditioning-systems-industry
https://www.grandviewresearch.com/industry-analysis/air-purifier-market
https://www.amfamventures.com/
https://www.climatehubs.usda.gov/animal-agriculture-changing-climate
https://www.asahi-kasei.com/news/2019/e190828.html
https://www.cawildfirefund.com/
https://www.noaa.gov/news-release/biden-harris-administration-invests-39-million-for-ocean-based-climate-resilience-accelerators
https://www.cawildfirefund.com/
https://www.cawildfirefund.com/
https://www.mckinsey.com/industries/electric-power-and-natural-gas/our-insights/why-and-how-utilities-should-start-to-manage-climate-change-risk
https://www.mckinsey.com/industries/electric-power-and-natural-gas/our-insights/why-and-how-utilities-should-start-to-manage-climate-change-risk
https://revhuboc.com/cabi-climate-action-business-incubator/
https://www.cawildfirefund.com/
https://oceansolutions.stanford.edu/
https://clima.caltech.edu/


Climate—The Data Science Institute at Columbia University. (n.d.). https://datascience.columbia.edu/research/focus/climate/

Climate Adaptation and Solutions. (n.d.). UC San Diego. https://climatechange.ucsd.edu/research/adaptation-and-solutions/index.html

Climate Adaptation Innovation Accelerator Programme | Adaptation Fund | WFP Innovation. (n.d.). https://innovation.wfp.org/climate-adaptation-innovation-accelerator-
programme

Climate Adaptation Science Centers | U.S. Geological Survey . (n.d.). https://www.usgs.gov/programs/climate-adaptation-science-centers

Climate Collective. (n.d.). https://climatecollective.net/

Climate Finance Lab. (n.d.). The Global Innovation Lab for Climate Finance. https://www.climatefinancelab.org/climate-action/adaptation/

Climate Resilient Communities Accelerator. (n.d.). Center for Climate and Energy Solutions. https://www.c2es.org/building-climate-resilience/climate-resilient-communities-
accelerator/

Climate Science, Adaptation & Resilience Solutions . (2019, November 13). Arizona Environment. https://environment.cals.arizona.edu/research-themes/climate-science-
adaptation-resilience-solutions

Climate Technology Incubators and Accelerators . (2018, July). UNFCCC. United Nations Framework Convention on Climate Change.
https://unfccc.int/ttclear/misc_/StaticFiles/gnwoerk_static/incubators_index/ee343309e8854ab783e0dcae3ec2cfa6/c172d2f388234bdbbe3dd9ae60e4d7e9.pdf

Coastal Institute – Knowledge – Solutions – Resilience. (n.d.). https://ci.uri.edu/

Cohort 11—Elemental Impact. (n.d.). https://elementalimpact.com/cohort-11/

Commissioner Lara announces pioneering project with City of Isleton to create community-based flood insurance initiative . (2024, October 16).
https://www.insurance.ca.gov/0400-news/0100-press-releases/release051-2024.cfm

Cool Roofing Granules | 3M Roofing Granules—US (US). (n.d.). https://www.3m.com/3M/en_US/roofing-granules-us/products/cool-roofing-granules/

Crane, G. (2023, June 16). CSAA, Aon and IDEO sponsor climate resiliency challenge. Digital Insurance. https://www.dig-in.com/news/csaa-aon-and-ideo-sponsor-climate-
resiliency-challenge

Climate Accelerators (List). (2022, May 25). CTVC by Sightline Climate. https://www.ctvc.co/a-running-list-of-climate-accelerators/

101

Bibliography
Supply

https://datascience.columbia.edu/research/focus/climate/
https://climatechange.ucsd.edu/research/adaptation-and-solutions/index.html
https://innovation.wfp.org/climate-adaptation-innovation-accelerator-programme
https://innovation.wfp.org/climate-adaptation-innovation-accelerator-programme
https://www.usgs.gov/programs/climate-adaptation-science-centers
https://climatecollective.net/
https://www.climatefinancelab.org/climate-action/adaptation/
https://www.c2es.org/building-climate-resilience/climate-resilient-communities-accelerator/
https://www.c2es.org/building-climate-resilience/climate-resilient-communities-accelerator/
https://environment.cals.arizona.edu/research-themes/climate-science-adaptation-resilience-solutions
https://unfccc.int/ttclear/misc_/StaticFiles/gnwoerk_static/incubators_index/ee343309e8854ab783e0dcae3ec2cfa6/c172d2f388234bdbbe3dd9ae60e4d7e9.pdf
https://unfccc.int/ttclear/misc_/StaticFiles/gnwoerk_static/incubators_index/ee343309e8854ab783e0dcae3ec2cfa6/c172d2f388234bdbbe3dd9ae60e4d7e9.pdf
https://unfccc.int/ttclear/misc_/StaticFiles/gnwoerk_static/incubators_index/ee343309e8854ab783e0dcae3ec2cfa6/c172d2f388234bdbbe3dd9ae60e4d7e9.pdf
https://ci.uri.edu/
https://elementalimpact.com/cohort-11/
https://www.ctvc.co/a-running-list-of-climate-accelerators/
https://www.3m.com/3M/en_US/roofing-granules-us/products/cool-roofing-granules/
https://www.dig-in.com/news/csaa-aon-and-ideo-sponsor-climate-resiliency-challenge
https://www.dig-in.com/news/csaa-aon-and-ideo-sponsor-climate-resiliency-challenge
https://www.dig-in.com/news/csaa-aon-and-ideo-sponsor-climate-resiliency-challenge
https://www.ctvc.co/a-running-list-of-climate-accelerators/


DHIC to accelerate “Digital Transformation” through Dell EMC Partnership . (2018, September 5). https://www.doosan.com/en/media-center/press-release_view/

Doyle, M. (n.d.). Climate Resilience and Adaptation. Duke Nicholas Institute for Energy, Environment, & Sustainability. https://nicholasinstitute.duke.edu/issues/climate-resilience-
and-adaptation

Duke University Marine Lab | Nicholas School of the Environment . (n.d.). https://nicholas.duke.edu/marinelab

Floodflash US - FloodFlash Commercial Flood Insurance . (n.d.). https://floodflash.co/us/

Fehrenbacher, K. (2024, November 20). Aquaria, which makes atmospheric water systems, closed $112M to deploy projects . Axios. https://www.axios.com/pro/climate-
deals/2024/11/20/aquaria-112m-atmospheric-water

FM | Commercial property insurance. (n.d.). https://www.fm.com/

GEF joins forces with partners to promote new fund for resilience in the poorest countries . (2017, November 13). Global Environment Facility.
https://www.thegef.org/newsroom/press-releases/gef-joins-forces-partners-promote-new-fund-resilience-poorest-countries

Gener8tor Great Lakes Resilience Accelerator . (n.d.). Gener8tor. https://www.gener8tor.com/investment-accelerators/great-lakes

Generator Sets Market Size, Growth Opportunity 2024-2032. (n.d.). Global Market Insights Inc. https://www.gminsights.com/industry-analysis/generator-sets-market

Global Adaptation & Resilience Investment Working Group (GARI). (n.d.). Global Adaptation & Resilience Investment Working Group (GARI). https://garigroup.com/investor-
guides

Goldstein, A., Burrage, A., & Carter, T. (2022, March). The Future of Academic Research on Climate Solutions. Second Nature . https://secondnature.org/wp-
content/uploads/Sloan-Foundation_Future-of-Academic-Research-Report.pdf

Google Acquires Israeli Startup BreezoMeter. (2022, October 6). American Technion Society. https://ats.org/our-impact/google-acquires-israeli-startup-breezometer/

Governor Hochul Announces Nearly $300 Million Investment in Climate Resiliency During Major Address at The Vatican . (2024, May 16). https://www.moore.org/grant-
detail?grantId=GBMF11599

Home. (n.d.-c). Rise Resilience. https://riseresilience.org

Home | Restoration Seed Capital Facility. (n.d.). RSCF 2023. https://restorationfacility.org/

102

Bibliography
Supply

https://www.doosan.com/en/media-center/press-release_view/
https://nicholasinstitute.duke.edu/issues/climate-resilience-and-adaptation
https://nicholasinstitute.duke.edu/issues/climate-resilience-and-adaptation
https://nicholas.duke.edu/marinelab
https://floodflash.co/us/
https://www.axios.com/pro/climate-deals/2024/11/20/aquaria-112m-atmospheric-water
https://www.axios.com/pro/climate-deals/2024/11/20/aquaria-112m-atmospheric-water
https://www.fm.com/
https://www.moore.org/grant-detail?grantId=GBMF11599
https://www.gener8tor.com/investment-accelerators/great-lakes
https://www.gminsights.com/industry-analysis/generator-sets-market
https://garigroup.com/investor-guides
https://garigroup.com/investor-guides
https://secondnature.org/wp-content/uploads/Sloan-Foundation_Future-of-Academic-Research-Report.pdf
https://www.moore.org/grant-detail?grantId=GBMF11599
https://www.moore.org/grant-detail?grantId=GBMF11599
https://ats.org/our-impact/google-acquires-israeli-startup-breezometer/
https://www.moore.org/grant-detail?grantId=GBMF11599
https://www.moore.org/grant-detail?grantId=GBMF11599
https://www.moore.org/grant-detail?grantId=GBMF11599
https://riseresilience.org/
https://restorationfacility.org/


Home | WEST Center. (n.d.). University of Arizona. https://west.arizona.edu/

How Climate Science Unites with Technology to Drive Resilient World . (2023, January 13). Aon. https://www.aon.com/en/insights/articles/how-climate-science-unites-with-
technology-to-drive-a-more-resilient-world

IBHS.org. (n.d.). Insurance Institute for Business & Home Safety. https://ibhs.org/

Innovyze picks up Emagin. (2019b, December 9). WaterWorld. https://www.waterworld.com/smart-water-utility/article/14073315/innovyze-acquires-emagin

Incubators and Accelerators. (n.d.). Energy.Gov. https://www.energy.gov/eere/buildings/incubators-and-accelerators

IRI – International Research Institute for Climate and Society | Financial Instruments . (n.d.). https://iri.columbia.edu/our-expertise/financial-instruments/

Lee, Y. (n.d.). Adaptation Fund Climate Innovation Accelerator (AFCIA). Adaptation Fund. https://www.adaptation-fund.org/apply-funding/innovation-grants/adaptation-fund-
climate-innovation-accelerator-afcia/

Mirzabaev, A., Olsson, L., Kerr, R. B., Pradhan, P., Ferre, M. G. R., & Lotze-Campen, H. (2023). Climate Change and Food Systems. In J. von Braun, K. Afsana, L. O. Fresco, & M. H. A. 
Hassan (Eds.), Science and Innovations for Food Systems Transformation . Springer. http://www.ncbi.nlm.nih.gov/books/NBK599624/

MIT EAPS - Earth, Atmospheric & Planetary Sciences. (n.d.). https://eaps.mit.edu/

Munene, O. (2023, December 22). Blended Finance for Climate Adaptation: Implications for Financial Supervisors and Policymakers . Convergence Finance. 
https://www.convergence.finance/news/7C3qtYuKYTguqYpNM1WRbU/view

Open IDEO | Climate Resiliency Challenge. (n.d.). https://page.ideo.com/climate-resiliency-challenge

Pinson, A. O., Payton, E. A., Asefa, T., Condon, L. E., Dupigny-Giroux, L.-A. L., Harding, B. L., Kiang, J., Lee, D. H., McAfee, S. A., Pflug, J., Rangwala, I., Tanana, H. J., & Wright, D. B.  (n.d.). Fifth 
National Climate Assessment, Chapter 4: Water. In Fifth National Climate Assessment. https://nca2023.globalchange.gov/chapter/4/

Programmes – ClimAccelerator. (n.d.). https://climaccelerator.climate-kic.org/programmes/

Regional Climate Equity Accelerator. (n.d.). Public Health Alliance of Southern California. https://www.thepublichealthalliance.org/climate-accelerator

Research Centers. (n.d.). CGIAR. https://www.cgiar.org/research/research-centers/

103

Bibliography
Supply

https://west.arizona.edu/
https://www.aon.com/en/insights/articles/how-climate-science-unites-with-technology-to-drive-a-more-resilient-world
https://www.convergence.finance/news/7C3qtYuKYTguqYpNM1WRbU/view
https://www.convergence.finance/news/7C3qtYuKYTguqYpNM1WRbU/view
https://ibhs.org/
https://www.waterworld.com/smart-water-utility/article/14073315/innovyze-acquires-emagin
https://www.convergence.finance/news/7C3qtYuKYTguqYpNM1WRbU/view
https://www.energy.gov/eere/buildings/incubators-and-accelerators
https://iri.columbia.edu/our-expertise/financial-instruments/
https://www.adaptation-fund.org/apply-funding/innovation-grants/adaptation-fund-climate-innovation-accelerator-afcia/
https://www.adaptation-fund.org/apply-funding/innovation-grants/adaptation-fund-climate-innovation-accelerator-afcia/
http://www.ncbi.nlm.nih.gov/books/NBK599624/
https://www.convergence.finance/news/7C3qtYuKYTguqYpNM1WRbU/view
https://eaps.mit.edu/
https://www.convergence.finance/news/7C3qtYuKYTguqYpNM1WRbU/view
https://page.ideo.com/climate-resiliency-challenge
https://nca2023.globalchange.gov/chapter/4/
https://climaccelerator.climate-kic.org/programmes/
https://www.thepublichealthalliance.org/climate-accelerator
https://www.cgiar.org/research/research-centers/


Romanello, M., Walawender, M., Hsu, S.-C., Moskeland, A., Palmeiro-Silva, Y., Scamman, D., Ali, Z., Ameli, N., Angelova, D., Ayeb-Karlsson, S., Basart, S., Beagley, J., Beggs, P. J., Blanco-
Villafuerte, L., Cai, W., Callaghan, M., Campbell-Lendrum, D., Chambers, J. D., Chicmana-Zapata, V., … Costello, A. (2024). The 2024 report of the Lancet Countdown on health 
and climate change: Facing record-breaking threats from delayed action. The Lancet, 404(10465), 1847–1896. https://doi.org/10.1016/S0140-6736(24)01822-1

Saifudeen, A., & Mani, M. (2024). Frontiers | Adaptation of buildings to climate change: An overview . 10. https://doi.org/10.3389/fbuil.2024.1327747

Shanker, D. (2024, August 15). Record Heat Is Testing Kraft Heinz’s Efforts to Climate-Proof Its Ketchup. Bloomberg. https://www.bloomberg.com/news/features/2024-08-15/kraft-
heinz-is-spending-millions-of-dollars-to-climate-proof-its-ketchup

Technologies, A. (2024, November 20). Aquaria Raises $112M to Bring Sustainable Water from the Sky to Communities and Cities Around the World .
https://www.prnewswire.com/news-releases/aquaria-raises-112m-to-bring-sustainable-water-from-the-sky-to-communities-and-cities-around-the-world-
302310821.html

The Catalyst Fund: Pre-seed VC fund and accelerator. (n.d.). https://www.thecatalystfund.com/

The Future of Research on Climate Change Impacts on Water | Adaptation Clearinghouse . (2011). https://www.adaptationclearinghouse.org/resources/the-future-of-research-
on-climate-change-impacts-on-water.html

The Role of Insurance in Climate Adaptation. (n.d.). Wharton Environmental, Social and Governance (ESG) Initiative . https://esg.wharton.upenn.edu/incubator/the-role-of-
insurance-in-climate-adaptation/

‘The Water Center at Upenn | The Water Center at Penn. (n.d.). https://watercenter.sas.upenn.edu/

Top 33 Climate Tech Accelerators and Incubators in 2024 . (2024, February 11). Failory. https://www.failory.com/startups/climate-tech-accelerators-incubators

Trabish, H. (2024, October 28). APS, Duke, other utilities pursue new climate resilience strategies as some await upcoming tools . Utility Dive.
https://www.utilitydive.com/news/utility-resilience-extreme-weather-planning-aps-duke-epri/725820/

U-M Water Center | Graham Sustainability Institute. (n.d.). https://graham.umich.edu/water

UC Berkeley Reserves—Natural Reserve System. (n.d.). https://ucnrs.org/uc-berkeley-reserves/

UGA CAES Personnel Directory. (n.d.). https://www.caes.uga.edu/about/personnel.html

Urban Collaboratory at the University of Michigan. (n.d.). https://urbanlab.umich.edu/

104

Bibliography
Supply

https://doi.org/10.1016/S0140-6736(24)01822-1
https://www.prnewswire.com/news-releases/aquaria-raises-112m-to-bring-sustainable-water-from-the-sky-to-communities-and-cities-around-the-world-302310821.html
https://doi.org/10.3389/fbuil.2024.1327747
https://www.prnewswire.com/news-releases/aquaria-raises-112m-to-bring-sustainable-water-from-the-sky-to-communities-and-cities-around-the-world-302310821.html
https://www.bloomberg.com/news/features/2024-08-15/kraft-heinz-is-spending-millions-of-dollars-to-climate-proof-its-ketchup
https://www.prnewswire.com/news-releases/aquaria-raises-112m-to-bring-sustainable-water-from-the-sky-to-communities-and-cities-around-the-world-302310821.html
https://www.prnewswire.com/news-releases/aquaria-raises-112m-to-bring-sustainable-water-from-the-sky-to-communities-and-cities-around-the-world-302310821.html
https://www.prnewswire.com/news-releases/aquaria-raises-112m-to-bring-sustainable-water-from-the-sky-to-communities-and-cities-around-the-world-302310821.html
https://www.prnewswire.com/news-releases/aquaria-raises-112m-to-bring-sustainable-water-from-the-sky-to-communities-and-cities-around-the-world-302310821.html
https://www.thecatalystfund.com/
https://engineering.nyu.edu/news/urban-future-lab-announces-finalists-2024-urban-future-prize-competition
https://www.adaptationclearinghouse.org/resources/the-future-of-research-on-climate-change-impacts-on-water.html
https://engineering.nyu.edu/news/urban-future-lab-announces-finalists-2024-urban-future-prize-competition
https://engineering.nyu.edu/news/urban-future-lab-announces-finalists-2024-urban-future-prize-competition
https://esg.wharton.upenn.edu/incubator/the-role-of-insurance-in-climate-adaptation/
https://esg.wharton.upenn.edu/incubator/the-role-of-insurance-in-climate-adaptation/
https://watercenter.sas.upenn.edu/
https://www.failory.com/startups/climate-tech-accelerators-incubators
https://engineering.nyu.edu/news/urban-future-lab-announces-finalists-2024-urban-future-prize-competition
https://engineering.nyu.edu/news/urban-future-lab-announces-finalists-2024-urban-future-prize-competition
https://graham.umich.edu/water
https://ucnrs.org/uc-berkeley-reserves/
https://www.caes.uga.edu/about/personnel.html
https://urbanlab.umich.edu/


Urban Future Lab announces finalists for 2024 Urban Future Prize competition . (2024, August 13). NYU Tandon School of Engineering. https://engineering.nyu.edu/news/urban-
future-lab-announces-finalists-2024-urban-future-prize-competition

US EPA, O. (2022, October 18). Climate Change Impacts on Freshwater Resources [Overviews and Factsheets]. https://www.epa.gov/climateimpacts/climate-change-impacts-
freshwater-resources#topc

Von Hammerstein, C., Ahlawat, H., & Craven, M. (2024, August 20). Climate change and health: Adaptation and innovation | McKinsey . https://www.mckinsey.com/mhi/our-
insights/health-related-climate-adaptation-how-to-innovate-and-scale-global-action-for-local-needs

Water | U.S. Climate Resilience Toolkit. (2024, April 17). https://toolkit.climate.gov/topics/water

WFP Climate Adaptation Innovation Accelerator Programme 2024. (2024, July 27). Opportunity Desk. https://opportunitydesk.org/2024/07/27/wfp-climate-adaptation-
innovation-accelerator-programme-2024/

105

Bibliography
Supply

Innovation Roadmap
Adapt now: A global call for leadership on climate resilience—Global Center on Adaptation. (2019, September 13). Global Center on Adaptation. https://gca.org/reports/adapt-

now-a-global-call-for-leadership-on-climate-resilience/

Adaptation & Resilience Impact: A measurement framework for investors . (2024, April). https://www.unepfi.org/themes/climate-change/adaptation-resilience-impact-a-
measurement-framework-for-investors/

Adaptation and Resilience Investors Collaborative. (n.d.). United Nations Environment Programme. https://www.unepfi.org/climate-change/adaptation/adaptation-and-
resilience-investors-collaborative/

Adaptive Capacity Assessment. (n.d.). Climate Investment Funds. https://www.cif.org/sites/default/files/knowledge-documents/adaptive_capacity_assessment_0.pdf

Anderson. (n.d.). Tracking adaptation and measuring development (TAMD). https://www.iied.org/tracking-adaptation-measuring-development-tamd

Animal Agriculture in a Changing Climate | USDA Climate Hubs . (n.d.). https://www.climatehubs.usda.gov/animal-agriculture-changing-climate

Aquaria Raises $112M to Bring Sustainable Water from the Sky to Communities and Cities Around the World . (2024, November 20). https://www.prnewswire.com/news-
releases/aquaria-raises-112m-to-bring-sustainable-water-from-the-sky-to-communities-and-cities-around-the-world-302310821.html

https://engineering.nyu.edu/news/urban-future-lab-announces-finalists-2024-urban-future-prize-competition
https://opportunitydesk.org/2024/07/27/wfp-climate-adaptation-innovation-accelerator-programme-2024/
https://opportunitydesk.org/2024/07/27/wfp-climate-adaptation-innovation-accelerator-programme-2024/
https://www.epa.gov/climateimpacts/climate-change-impacts-freshwater-resources
https://opportunitydesk.org/2024/07/27/wfp-climate-adaptation-innovation-accelerator-programme-2024/
https://opportunitydesk.org/2024/07/27/wfp-climate-adaptation-innovation-accelerator-programme-2024/
https://www.mckinsey.com/mhi/our-insights/health-related-climate-adaptation-how-to-innovate-and-scale-global-action-for-local-needs
https://opportunitydesk.org/2024/07/27/wfp-climate-adaptation-innovation-accelerator-programme-2024/
https://opportunitydesk.org/2024/07/27/wfp-climate-adaptation-innovation-accelerator-programme-2024/
https://toolkit.climate.gov/topics/water
https://opportunitydesk.org/2024/07/27/wfp-climate-adaptation-innovation-accelerator-programme-2024/
https://opportunitydesk.org/2024/07/27/wfp-climate-adaptation-innovation-accelerator-programme-2024/
https://opportunitydesk.org/2024/07/27/wfp-climate-adaptation-innovation-accelerator-programme-2024/
https://gca.org/reports/adapt-now-a-global-call-for-leadership-on-climate-resilience/
https://www.prnewswire.com/news-releases/aquaria-raises-112m-to-bring-sustainable-water-from-the-sky-to-communities-and-cities-around-the-world-302310821.html
https://www.prnewswire.com/news-releases/aquaria-raises-112m-to-bring-sustainable-water-from-the-sky-to-communities-and-cities-around-the-world-302310821.html
https://www.unepfi.org/themes/climate-change/adaptation-resilience-impact-a-measurement-framework-for-investors/
https://www.prnewswire.com/news-releases/aquaria-raises-112m-to-bring-sustainable-water-from-the-sky-to-communities-and-cities-around-the-world-302310821.html
https://www.prnewswire.com/news-releases/aquaria-raises-112m-to-bring-sustainable-water-from-the-sky-to-communities-and-cities-around-the-world-302310821.html
https://www.unepfi.org/climate-change/adaptation/adaptation-and-resilience-investors-collaborative/
https://www.unepfi.org/climate-change/adaptation/adaptation-and-resilience-investors-collaborative/
https://www.cif.org/sites/default/files/knowledge-documents/adaptive_capacity_assessment_0.pdf
https://www.prnewswire.com/news-releases/aquaria-raises-112m-to-bring-sustainable-water-from-the-sky-to-communities-and-cities-around-the-world-302310821.html
https://www.iied.org/tracking-adaptation-measuring-development-tamd
https://www.climatehubs.usda.gov/animal-agriculture-changing-climate
https://www.prnewswire.com/news-releases/aquaria-raises-112m-to-bring-sustainable-water-from-the-sky-to-communities-and-cities-around-the-world-302310821.html
https://www.prnewswire.com/news-releases/aquaria-raises-112m-to-bring-sustainable-water-from-the-sky-to-communities-and-cities-around-the-world-302310821.html


Arable Raises $40 Million to Accelerate Sustainable Agriculture. (2022, July 25). Arable. https://www.arable.com/news/arable-raises-40-million-to-accelerate-sustainable-
agriculture/

Asahi Kasei subsidiary ZOLL completes acquisition of Cardiac Science  | 2019 | News | Asahi Kasei. (2019b, August 28). Asahi Kasei. https://www.asahi-
kasei.com/news/2019/e190828.html

Barth, J., Bond, S., & Stephenson. (2023, February). Community engagement for climate change adaptation. ResearchGate. 
https://www.researchgate.net/publication/374976004_Community_engagement_for_climate_change_adaptation

Bayer Acquires German Biotech Start-up Targenomix. (2022, November 10). Bayer Acquires German Biotech Start-up Targenomix. https://www.bayer.com/media/en-us/bayer-
acquires-german-biotech-start-up-targenomix/

Best Practices for Community Engagement and Building Successful Projects . (2018, December). California Climate Investments.
https://ww2.arb.ca.gov/sites/default/files/auction-proceeds/cci-community-leadership-bestpractices.pdf

Binti Hisham, A. Z., Tan Su Yin, E., Mohd Sahar, N., Ng, Y. S., & Yeoh, Z. L. (2024, November 12). When Adaptation Goes Wrong : Exploring the Dangers of Maladaptation in Climate 
Change Response – Malaysian Youth Delegation. Malaysian Youth Delegation. https://mydclimate.org/2023/11/12/when-adaptation-goes-wrong-exploring-the-dangers-of-
maladaptation-in-climate-change-response/

Bridging the Science, Policy and Practice Gap: GCA Climate Adaptation Changemakers School in Action . (2023, November 3). Global Center on Adaptation.
https://gca.org/news/bridging-the-science-policy-and-practice-gap-gca-climate-adaptation-changemakers-school-in-action/

Building Community Resilience with Nature-Based Solutions. (2023, March). FEMA. https://www.fema.gov/sites/default/files/documents/fema_nature-based-solutions-guide-
2-strategies-success_2023.pdf

CABI - Climate Action Business Incubator. (n.d.). RevHub OC. https://revhuboc.com/cabi-climate-action-business-incubator/

Carney, M., & Bloomberg, M. (2017). Recommendations of the Task Force on Climate-related Financial Disclosures . https://assets.bbhub.io/company/sites/60/2021/10/FINAL-
2017-TCFD-Report.pdf

Chaudhury, A., & Wyne, J. (2023, November 15). Climate Tech: An opportunity to save the planet. Saïd Business School. https://www.sbs.ox.ac.uk/oxford-answers/climate-tech-
opportunity-save-planet

Choi, E., Jang, E., & Laxton, V. (2023, May 10). What It Takes to Attract Private Investment to Climate Adaptation. WRI. https://www.wri.org/insights/private-sector-climate-
adaptation-finance

Climate Accelerators (List). (2022, May 25). CTVC by Sightline Climate. https://www.ctvc.co/a-running-list-of-climate-accelerators/

106

Bibliography
Innovation Roadmap

https://www.arable.com/news/arable-raises-40-million-to-accelerate-sustainable-agriculture/
https://www.ctvc.co/a-running-list-of-climate-accelerators/
https://www.ctvc.co/a-running-list-of-climate-accelerators/
https://www.asahi-kasei.com/news/2019/e190828.html
https://www.ctvc.co/a-running-list-of-climate-accelerators/
https://www.ctvc.co/a-running-list-of-climate-accelerators/
https://www.ctvc.co/a-running-list-of-climate-accelerators/
https://www.bayer.com/media/en-us/bayer-acquires-german-biotech-start-up-targenomix/
https://www.ctvc.co/a-running-list-of-climate-accelerators/
https://www.ctvc.co/a-running-list-of-climate-accelerators/
https://www.ctvc.co/a-running-list-of-climate-accelerators/
https://mydclimate.org/2023/11/12/when-adaptation-goes-wrong-exploring-the-dangers-of-maladaptation-in-climate-change-response/
https://www.ctvc.co/a-running-list-of-climate-accelerators/
https://www.ctvc.co/a-running-list-of-climate-accelerators/
https://www.ctvc.co/a-running-list-of-climate-accelerators/
https://www.fema.gov/sites/default/files/documents/fema_nature-based-solutions-guide-2-strategies-success_2023.pdf
https://www.ctvc.co/a-running-list-of-climate-accelerators/
https://www.ctvc.co/a-running-list-of-climate-accelerators/
https://revhuboc.com/cabi-climate-action-business-incubator/
https://assets.bbhub.io/company/sites/60/2021/10/FINAL-2017-TCFD-Report.pdf
https://www.ctvc.co/a-running-list-of-climate-accelerators/
https://www.ctvc.co/a-running-list-of-climate-accelerators/
https://www.sbs.ox.ac.uk/oxford-answers/climate-tech-opportunity-save-planet
https://www.ctvc.co/a-running-list-of-climate-accelerators/
https://www.ctvc.co/a-running-list-of-climate-accelerators/
https://www.wri.org/insights/private-sector-climate-adaptation-finance
https://www.ctvc.co/a-running-list-of-climate-accelerators/
https://www.ctvc.co/a-running-list-of-climate-accelerators/
https://www.ctvc.co/a-running-list-of-climate-accelerators/


Climate Adaptation & Resilience | Navigating Impact. (n.d.). https://navigatingimpact.thegiin.org/climate-adaptation-and-resilience/ 

Climate Adaptation Innovation Accelerator Programme | Adaptation Fund | WFP Innovation. (n.d.). https://innovation.wfp.org/climate-adaptation-innovation-accelerator-
programme

Climate Collective. (n.d.). https://climatecollective.net/

Climate Value at Risk. (2020, February). MSCI. https://www.msci.com/documents/1296102/16985724/MSCI-ClimateVaR-Introduction-Feb2020.pdf

Climate X raises $18m to project and price Climate Risks to Buildings & Infrastructure everywhere . (2024, June 26). Climate X. https://www.climate-x.com/articles/press-
releases/series-a

Community Engagement Model | California Air Resources Board . (n.d.). https://ww2.arb.ca.gov/community-engagement-model

Consultation Document: The ACCRA Local Adaptive Capacity Framework (LAC). (n.d.). http://www.reachingresilience.org/IMG/pdf/consultative_document_-
_the_accra_local_adaptative_capacity_framework.pdf

COP29 | MDB Common Approach to Measuring Climate Results . (n.d.). World Bank. https://www.worldbank.org/en/news/factsheet/2024/11/12/mdb-common-approach-to-
measuring-climate-results

Dixit, A., McGray, H., & Gonzales, J. (2012). Ready or Not. https://www.wri.org/ready-or-not

Durana, J. (2024, May 22). From the Ground Up: Cultivating Community-Driven Climate Solutions—National Academy of Medicine. https://nam.edu/from-the-ground-up-
cultivating-community-driven-climate-solutions/

Equitable Adaptation Legal & Policy Toolkit » Community-Driven Engagement Processes. (n.d.). Georgetown Climate Center. 
https://www.georgetownclimate.org/adaptation/toolkits/equitable-adaptation-toolkit/community-driven-engagement-processes.html

Figure AR6 WG2. (2022). https://www.ipcc.ch/report/ar6/wg2/figures/chapter-17/figure-17-010

Findlater, K., Hagerman, S., Kozak, R., & Gukova, V. (2021). Redefining climate change maladaptation using a values-based approach in forests. People and Nature , 4(1), 231–242. 
https://doi.org/10.1002/pan3.10278

Floodbase Raises $12M in Series A funding. (2023, January 27). FinSMEs. https://www.finsmes.com/2023/01/floodbase-raises-12m-in-series-a-funding.html

107

Bibliography
Innovation Roadmap

https://navigatingimpact.thegiin.org/climate-adaptation-and-resilience/
https://innovation.wfp.org/climate-adaptation-innovation-accelerator-programme
https://innovation.wfp.org/climate-adaptation-innovation-accelerator-programme
https://climatecollective.net/
https://www.msci.com/documents/1296102/16985724/MSCI-ClimateVaR-Introduction-Feb2020.pdf
http://www.reachingresilience.org/IMG/pdf/consultative_document_-_the_accra_local_adaptative_capacity_framework.pdf
https://www.climate-x.com/articles/press-releases/series-a
https://nam.edu/from-the-ground-up-cultivating-community-driven-climate-solutions/
https://nam.edu/from-the-ground-up-cultivating-community-driven-climate-solutions/
https://ww2.arb.ca.gov/community-engagement-model
http://www.reachingresilience.org/IMG/pdf/consultative_document_-_the_accra_local_adaptative_capacity_framework.pdf
http://www.reachingresilience.org/IMG/pdf/consultative_document_-_the_accra_local_adaptative_capacity_framework.pdf
https://www.worldbank.org/en/news/factsheet/2024/11/12/mdb-common-approach-to-measuring-climate-results
https://www.worldbank.org/en/news/factsheet/2024/11/12/mdb-common-approach-to-measuring-climate-results
https://www.wri.org/ready-or-not
https://nam.edu/from-the-ground-up-cultivating-community-driven-climate-solutions/
https://nam.edu/from-the-ground-up-cultivating-community-driven-climate-solutions/
https://nam.edu/from-the-ground-up-cultivating-community-driven-climate-solutions/
https://www.georgetownclimate.org/adaptation/toolkits/equitable-adaptation-toolkit/community-driven-engagement-processes.html
https://www.ipcc.ch/report/ar6/wg2/figures/chapter-17/figure-17-010
https://www.finsmes.com/2023/01/floodbase-raises-12m-in-series-a-funding.html
https://www.finsmes.com/2023/01/floodbase-raises-12m-in-series-a-funding.html


Gener8tor Great Lakes Resilience Accelerator . (n.d.). Gener8tor. https://www.gener8tor.com/investment-accelerators/great-lakes

GIZ Adaptation Monitoring and Evaluation Toolbox. (n.d.). NDC Partnership. https://ndcpartnership.org/knowledge-portal/climate-toolbox/giz-adaptation-monitoring-and-
evaluation-toolbox 

Global Adaptation & Resilience Investment Working Group (GARI). (n.d.). Global Adaptation & Resilience Investment Working Group (GARI). Retrieved December 10, 2024, from
https://garigroup.com/investor-guides

Guide for Adaptation and Resilience Finance. (2024, April). Standard Chartered. https://www.sc.com/en/adaptation-resilience-finance-guide/

Hansen, J. E., Sato, M., Simons, L., Nazarenko, L. S., Sangha, I., Kharecha, P., Zachos, J. C., Von Schuckmann, K., Loeb, N. G., Osman, M. B., Jin, Q., Tselioudis, G., Jeong, E., Lacis, A., Ruedy, 
R., Russell, G., Cao, J., & Li, J. (2023). Global warming in the pipeline. Oxford Open Climate Change , 3(1), kgad008. https://doi.org/10.1093/oxfclm/kgad008

Henry, J., & Van Oostende, M. (2024, February 20). Top M&A trends in 2024: A blueprint for success. McKinsey. https://www.mckinsey.com/capabilities/m-and-a/our-
insights/top-m-and-a-trends-in-2024-blueprint-for-success-in-the-next-wave-of-deals

Impact Evaluation Guidebook for Climate Change Adaptation Projects | CAKE: Climate Adaptation Knowledge Exchange . (2024, August 16). Climate Adaptation Knowledge 
Exchange. https://www.cakex.org/documents/impact-evaluation-guidebook-climate-change-adaptation-projects

Inclusive Community Engagement Primer. (2022, September 1). https://climatesmart.ny.gov/fileadmin/csc/documents/InclusiveEngagement-Primer-CSC-Cert-2022-09-01.pdf

Insurance | Sustainable Finance Initiative . (n.d.). https://sfi.stanford.edu/insurance

John Deere Acquires Bear Flag Robotics . (2021, August 5). https://www.deere.com/en/news/all-news/2021aug5-bear-flag-robotics/

klow. (n.d.). Live Election Results for California’s Proposition 4 in 2024 | KQED . https://www.kqed.org/elections/results/california/proposition-4

Locally Led Adaptation. (n.d.). Global Center on Adaptation. https://gca.org/programs/locally-led-adaptation/

Macpherson, C. (2021). Considerations for Community Engagement: A New CAPEE Tool | Northeast Energy Efficiency Partnerships. https://neep.org/blog/considerations-
community-engagement-new-capee-tool

Magnan, A. (2014). Avoiding maladaptation to climate change: Towards guiding principles. S.A.P.I.EN.S, 7(7.1), Article 7.1. https://journals.openedition.org/sapiens/1680

Maladaptation: An Introduction. (2019, January 8). weADAPT. https://weadapt.org/knowledge-base/vulnerability/maladaptation-an-introduction/

108

Bibliography
Innovation Roadmap

https://www.gener8tor.com/investment-accelerators/great-lakes
https://ndcpartnership.org/knowledge-portal/climate-toolbox/giz-adaptation-monitoring-and-evaluation-toolbox
https://ndcpartnership.org/knowledge-portal/climate-toolbox/giz-adaptation-monitoring-and-evaluation-toolbox
https://garigroup.com/investor-guides
https://www.sc.com/en/adaptation-resilience-finance-guide/
https://www.cakex.org/documents/impact-evaluation-guidebook-climate-change-adaptation-projects
https://doi.org/10.1093/oxfclm/kgad008
https://www.cakex.org/documents/impact-evaluation-guidebook-climate-change-adaptation-projects
https://www.mckinsey.com/capabilities/m-and-a/our-insights/top-m-and-a-trends-in-2024-blueprint-for-success-in-the-next-wave-of-deals
https://www.cakex.org/documents/impact-evaluation-guidebook-climate-change-adaptation-projects
https://www.cakex.org/documents/impact-evaluation-guidebook-climate-change-adaptation-projects
https://www.cakex.org/documents/impact-evaluation-guidebook-climate-change-adaptation-projects
https://climatesmart.ny.gov/fileadmin/csc/documents/InclusiveEngagement-Primer-CSC-Cert-2022-09-01.pdf
https://sfi.stanford.edu/insurance
https://www.deere.com/en/news/all-news/2021aug5-bear-flag-robotics/
https://weadapt.org/knowledge-base/vulnerability/maladaptation-an-introduction/
https://www.kqed.org/elections/results/california/proposition-4
https://gca.org/programs/locally-led-adaptation/
https://neep.org/blog/considerations-community-engagement-new-capee-tool
https://weadapt.org/knowledge-base/vulnerability/maladaptation-an-introduction/
https://weadapt.org/knowledge-base/vulnerability/maladaptation-an-introduction/
https://journals.openedition.org/sapiens/1680
https://weadapt.org/knowledge-base/vulnerability/maladaptation-an-introduction/
https://weadapt.org/knowledge-base/vulnerability/maladaptation-an-introduction/


Maladaptation Self-Assessment Checklist | NDC Partnership. (n.d.). https://ndcpartnership.org/knowledge-portal/climate-toolbox/maladaptation-self-assessment-checklist

Mohnot, S., Bishop, J., & Sanchez, A. (2019, August). Making Equity Real in Climate Adaptation and Community Resilience Policies and Programs . https://greenlining.org/wp-
content/uploads/2019/08/Making-Equity-Real-in-Climate-Adaption-and-Community-Resilience-Policies-and-Programs-A-Guidebook-1.pdf

Naufal, N., Mappiasse, M. F., & Nasir, M. I. (2023). Adaptation From Maladaptation: A Case study of Community-Based Initiatives of the Saddang Watershed | Forest and Society. 
Forest and Society, 7, 167–183.

Neset, T.-S., Wiréhn, L., Klein, N., Käyhkö, J., & Juhola, S. (2019). Maladaptation in Nordic agriculture. Climate Risk Management, 23, 78–87. https://doi.org/10.1016/j.crm.2018.12.003

Olhoff, A., Davies, C., Bours, D., Jacobs, H., Al Aza, R., Dale, T. W., Leiter, T., Barmby, V., & Wei Chen Clemen, V. (2019). Adaptation Metrics: Current Landscape and Evolving Practices. 
UNEP-CCC. https://unepccc.org/publications/adaptation-metrics-current-landscape-and-evolving-practices/

Osborne, P. (n.d.). Climate Transition Value-at-Risk. WTW. https://www.wtwco.com/en-us/solutions/products/climate-transition-value-at-risk

Planet IPO: Investment Opportunities & Pre-IPO Valuations - Forge. (2019, February). https://forgeglobal.com/planet_ipo/

PPCR Monitoring and Reporting Toolkit | Climate Investment Funds. (2020, July 24). https://www.cif.org/knowledge-documents/ppcr-monitoring-and-reporting-toolkit

Rain’s Seed Financing Announcement. (2023, September 21). Rain. https://www.rain.aero/updates/seed-funding

Reckien, D., Magnan, A. K., Singh, C., Lukas-Sithole, M., Orlove, B., Schipper, E. L. F., & Coughlan De Perez, E. (2023). Navigating the continuum between adaptation and 
maladaptation. Nature Climate Change, 13(9), 907–918. https://doi.org/10.1038/s41558-023-01774-6

Ricklefs, N. (2023, July 19). How to create a climate action plan through community engagement. https://www.govocal.com/blog/how-to-create-climate-action-plans-
through-community-engagement

San Diego Regional Climate Collaborative—School of Leadership and Education Sciences—University of San Diego. (n.d.). https://www.sandiego.edu/soles/centers-and-
institutes/nonprofit-institute/signature-programs/climate-collaborative/

Schipper, E. L. F. (n.d.). Maladaptation: When Adaptation to Climate Change Goes Very Wrong—ScienceDirect.

https://www.sciencedirect.com/science/article/pii/S2590332220304838

Sheetz, M. (2021, December 8). Satellite imagery company Planet goes public, with $300 million “war chest” after SPAC deal . CNBC. https://www.cnbc.com/2021/12/08/satellite-
imagery-company-planet-begins-trading-on-the-nyse.html

109

Bibliography
Innovation Roadmap

https://ndcpartnership.org/knowledge-portal/climate-toolbox/maladaptation-self-assessment-checklist
https://greenlining.org/wp-content/uploads/2019/08/Making-Equity-Real-in-Climate-Adaption-and-Community-Resilience-Policies-and-Programs-A-Guidebook-1.pdf
https://unepccc.org/publications/adaptation-metrics-current-landscape-and-evolving-practices/
https://unepccc.org/publications/adaptation-metrics-current-landscape-and-evolving-practices/
https://doi.org/10.1016/j.crm.2018.12.003
https://unepccc.org/publications/adaptation-metrics-current-landscape-and-evolving-practices/
https://unepccc.org/publications/adaptation-metrics-current-landscape-and-evolving-practices/
https://forgeglobal.com/planet_ipo/
https://www.cif.org/knowledge-documents/ppcr-monitoring-and-reporting-toolkit
https://www.cnbc.com/2021/12/08/satellite-imagery-company-planet-begins-trading-on-the-nyse.html
https://www.rain.aero/updates/seed-funding
https://www.cnbc.com/2021/12/08/satellite-imagery-company-planet-begins-trading-on-the-nyse.html
https://doi.org/10.1038/s41558-023-01774-6
https://www.cnbc.com/2021/12/08/satellite-imagery-company-planet-begins-trading-on-the-nyse.html
https://www.govocal.com/blog/how-to-create-climate-action-plans-through-community-engagement
https://www.cnbc.com/2021/12/08/satellite-imagery-company-planet-begins-trading-on-the-nyse.html
https://www.cnbc.com/2021/12/08/satellite-imagery-company-planet-begins-trading-on-the-nyse.html
https://www.sandiego.edu/soles/centers-and-institutes/nonprofit-institute/signature-programs/climate-collaborative/
https://www.sandiego.edu/soles/centers-and-institutes/nonprofit-institute/signature-programs/climate-collaborative/
https://www.sciencedirect.com/science/article/pii/S2590332220304838
https://www.cnbc.com/2021/12/08/satellite-imagery-company-planet-begins-trading-on-the-nyse.html
https://www.cnbc.com/2021/12/08/satellite-imagery-company-planet-begins-trading-on-the-nyse.html


Species Threat Abatement and Restoration (STAR) metric—Resource | IUCN. (n.d.). https://iucn.org/resources/conservation-tool/species-threat-abatement-and-restoration-
star-metric

Sultana, F. (2010). Living in hazardous waterscapes: Gendered vulnerabilities and experiences of floods and disasters. Environmental Hazards, 9(1), 43–53. 
https://doi.org/10.3763/ehaz.2010.SI02

Sustainability Accelerator. (n.d.). Doerr School of Sustainability. https://sustainability-accelerator.stanford.edu/

Swiss Re acquires Fathom, a leader in water risk intelligence | Swiss Re. (2023, December 14). https://www.swissre.com/press-release/Swiss-Re-acquires-Fathom-a-leader-in-
water-risk-intelligence/4af5e0d7-e065-404a-b80d-6f32955f0fbe

The Caribbean Climate-Smart Accelerator (CCSA). (n.d.). Caribbean Climate-Smart Accelerator. https://www.caribbeanaccelerator.org/

The Spectrum of Community Engagement to Ownership. (n.d.). Movement Strategy Center. https://movementstrategy.org/wp-content/uploads/2021/08/The-Spectrum-of-
Community-Engagement-to-Ownership.pdf

Tips for Meaningful Community Engagement. (n.d.). [Coastal Conservancy]. https://scc.ca.gov/files/2019/04/Tips-for-Meaningful-Community-Engagement.pdf

Tye, S., & Suarez, I. (n.d.). Locally Led Climate Adaptation. https://publications.wri.org/r3284134a

US EPA, O. (2024, April 15). Meaningful Engagement for Climate Adaptation and Resilience  [Overviews and Factsheets]. https://www.epa.gov/resilient-investments/meaningful-
engagement-climate-adaptation-and-resilience

Van Western, C. J. (2014, December 12). CRIS/CDEMA: Vulnerability. https://www.cdema.org/virtuallibrary/index.php/charim-hbook/methodology/5-risk-assessment/5-3-
vulnerability

Vincent, K. (2024). Climate Adaptation and Its Measurement: Challenges and Opportunities. Resilience Evaluation, Analysis and Learning (REAL) . 
https://preventionweb.net/media/96537/download?startDownload=20241120

110

Bibliography
Innovation Roadmap

https://iucn.org/resources/conservation-tool/species-threat-abatement-and-restoration-star-metric
https://scc.ca.gov/files/2019/04/Tips-for-Meaningful-Community-Engagement.pdf
https://scc.ca.gov/files/2019/04/Tips-for-Meaningful-Community-Engagement.pdf
https://scc.ca.gov/files/2019/04/Tips-for-Meaningful-Community-Engagement.pdf
https://sustainability-accelerator.stanford.edu/
https://scc.ca.gov/files/2019/04/Tips-for-Meaningful-Community-Engagement.pdf
https://www.swissre.com/press-release/Swiss-Re-acquires-Fathom-a-leader-in-water-risk-intelligence/4af5e0d7-e065-404a-b80d-6f32955f0fbe
https://scc.ca.gov/files/2019/04/Tips-for-Meaningful-Community-Engagement.pdf
https://scc.ca.gov/files/2019/04/Tips-for-Meaningful-Community-Engagement.pdf
https://www.caribbeanaccelerator.org/
https://scc.ca.gov/files/2019/04/Tips-for-Meaningful-Community-Engagement.pdf
https://movementstrategy.org/wp-content/uploads/2021/08/The-Spectrum-of-Community-Engagement-to-Ownership.pdf
https://scc.ca.gov/files/2019/04/Tips-for-Meaningful-Community-Engagement.pdf
https://scc.ca.gov/files/2019/04/Tips-for-Meaningful-Community-Engagement.pdf
https://scc.ca.gov/files/2019/04/Tips-for-Meaningful-Community-Engagement.pdf
https://publications.wri.org/r3284134a
https://www.epa.gov/resilient-investments/meaningful-engagement-climate-adaptation-and-resilience
https://preventionweb.net/media/96537/download?startDownload=20241120
https://preventionweb.net/media/96537/download?startDownload=20241120
https://www.cdema.org/virtuallibrary/index.php/charim-hbook/methodology/5-risk-assessment/5-3-vulnerability
https://preventionweb.net/media/96537/download?startDownload=20241120
https://preventionweb.net/media/96537/download?startDownload=20241120
https://preventionweb.net/media/96537/download?startDownload=20241120


The information, content and materials included in this document are for general informational purposes only.

This document shall not constitute, and should not be construed as, an offer, a guarantee, an opinion regarding the 
appropriateness of any investment or investment strategy, a solicitation or invitation to buy or sell any securities, financial 
instruments or services the reference to which may be contained herein or as investment-related advice.

The content of this publication has been developed based on publicly available sources that the authors consider to be 
reliable, but no representation or warranty, express or implied, is made as to the accuracy, completeness, reliability or 
timeliness of any of the content or information contained herein. The content of this publication reflects the expert judgement 
of the authors, and are subject to change without notice, and the authors have no obligation to update the information 
contained in this publication. This document is not intended to provide, and should not be relied upon as providing, financial, 
accounting, legal, regulatory or tax advice. The reader should rely solely on their own legal and other professional advisors in 
the relevant jurisdiction who alone can provide advice and assurances as to legal or investment matters.

Further, none of the authors or organizations supporting this publication shall be held liable for any improper or incorrect use 
of the information described and/or contained herein and assumes no responsibility for anyone's use of the information. 
Under no circumstances shall the authors and supporting organizations, or any of its participants or agents, be liable for any 
direct, indirect, incidental special, exemplary or consequential damages (including, but not limited to: procurement of 
substitute good or services; loss of use, data or profits; or business interruption) related to the content and/or to the user's 
subsequent use of the information contained herein, however caused and on any theory of liability. User agrees to defend, 
indemnify, and hold harmless, the authors and supporting organizations’ participants and agents from and against all 
claims and expenses, including attorneys' fees, arising out of the use of information herein provided.
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