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Introduction

Purpose

Climate adaptation and resilience investments are urgently
needed, and private capital has a critical role to play in
supporting solutions that reduce vulnerability, strengthen

resilience, and protect communities and ecosystems.

This toolkit is intended to help investors identify the most
effective and impactful solutions and get them to the people
and communities who need them most.

Adaptation decisions are made under uncertainty and with
resource constraints. This means trade-offs are often inevitable,
and there may not be a single, ideal adaptation solution.

Understanding the pros and cons of different solutions and
taking a broad lens to acknowledge systemic considerations
are key to ensuring the solutions that get deployed withstand
the test of time and support equitable outcomes.

FUTURES

Intended Users

This Toolkit is primarily intended for private
market investors who deploy capital in
adaptation and resilience solutions. This
guidance is for investors interested in 1)
maximizing the adaptation & resilience
benefits of companies they support, and 2)
proactively mitigating potential maladaptive
impacts before they arise.

While designed with venture capital and
private equity investors in mind, the framework
may be useful to other market participants
looking to evaluate maladaptation risk in
commercial climate adaptation solutions -
including founders [ business leaders, credit
and lending institutions, philanthropies, and
corporations.

© Tailwind Futures 2026 - All Rights Reserved 4
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How to Use this Toolkit

The full Maladaptation Diligence Toolkit includes:

e Educational Primer: The Primer (this deck) introduces key concepts such as Maladaptation outcome types, how
context influences maladaptation risks, and how to assess for maladaptation risks in commercial solutions. It serves as
the entry point into the Maladaptation Due Diligence Questionnaire.

o For readers short on time - read the Executive Summary.

e Maladaptation Due Diligence Questionnaire (DDQ): The DDQ helps private investors uncover potential maladaptation
risks and trade-offs in A&R solutions, so they have the information needed to make responsible investment decisions.
o DDQ Spreadsheet and its companion Al Maladaptation Screener for investors using LLMs.

o 2Case Studies of how to use the DDQ to assess a company and what mitigation actions look like in action, located
within the DDQ spreadsheet.

Disclaimer

It is important to clarify what this Educational Primer and Diligence Questionnaire can and cannot do. Maladaptation risks cannot be fully
“screened out” at the point of entry, and a diligence question-based assessment has inherent limitations. This Toolkit is not a certification or
guarantee, nor is it a replacement for stakeholder and community engagement, long-term monitoring, or adaptive project design and
governance. It is designed to complement existing environmental and social (E&S) risk and impact management frameworks, which share
some overlap with the Toolkit. However, the DDQ also contains unique aspects for private investors in adaptation solutions. Please see the

Appendix for a mapping of the DDQ to a shortlist of widely-used frameworks, and review additional sources cited in this document to
supplement your approach.

© Tailwind Futures 2026 — All Rights Reserved 5
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KEY CONCEPTS
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What is Maladaptation?

Maladaptation refers to “actions that may
lead to increased risk of adverse
climate-related outcomes, including via
increased greenhouse gas emissions,
increased or shifted vulnerability to climate
change, more inequitable outcomes, or
diminished welfare, now or in the future.
Most often, maladaptation is an unintended
consequence” (IPCC ARG 2022).

In other words, an intervention that appears
adaptive in the short term may
unintentionally worsen long-term
outcomes, shift risks onto other
communities or ecosystems, or reduce
future resilience.

Adaptation-maladaptation continuum

Maladaptation
Towards more vulnerable,
adaptation that increases risk
for humans and ecosystems,
has mitigation trade-offs

Increases social vulnerability
and/or causes unintended
harm to humans

Benefits to humans

Increases climate-related
impacts on ecosystems
and ecosystem services

Benefits to
ecosystem services

Worsens present and/or
future condition of poor,
low-income, ethnic
groups and/or females

Equity outcomes

Does not facilitate or
unintendedly inhibits

deep, systemic change Transformation potential

Causes additional

GHG emissions Reduced GHG emissions

Successful adaptation
Towards equitable and effective
adaptation with human,
ecosystem and mitigation
co-benefits

Decreases social vulnerability;
build adaptive capacity to
new disturbances

Reduces climate-related
impacts on ecosystems
and ecosystem services

Highly beneficial to the
poor, low-income,

marginalized ethnic groups
and/or females

Contributes to deep,
systemic change of norms,
practices, behaviors

Does not increase GHG
emissions OR has
mitigation co-benefits
(e.g. sequesters CO,)

Source: Figure 17.10, IPCC AR6 WG2

The IPCC defines maladaptation as existing along a continuum rather than a binary of
being maladaptive or not.

© Tailwind Futures 2026 — All Rights Reserved



An Example of Maladaptation & Risk Mitigation
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This example overviews the maladaptation diligence findings and outcomes for a fictional company. Additional
examples can be found in the DDQ (2 detailed case studies) and through the rest of this Primer.

The Solution: An early-stage precision irrigation company deploys Al-optimized drip systems to help almond and
pistachio farmers in California’'s Central Valley maintain yields through worsening drought, in a region where

groundwater depletion is accelerating and state water allocations are projected to decline significantly through
2050.

Maladaptation Risks Identified: The DDQ surfaced a serious risk that irrigation infrastructure, combined with the
25-year lifespan of almond and pistachio orchards, was locking farmers into California’s most water-intensive
crops precisely as water availability is projected to decline most severely. The technology would make it even
more difficult to switch to drought-resilient crops later. A further risk was the absence of water availability
scendrio planning in customer onboarding, meaning farmers were making 25-year capital decisions without
forward-looking data.

Mitigation Steps & Outcome: In response to the concerns raised, the founding team partnered with a regional
agricultural extension service to develop a crop transition feature integrated into the customer platform, giving
farmers access to forward-looking water availability projections and alternative crop economics alongside their
irrigation data. The company also incorporated water stress scenario modelling into its customer onboarding
process. Together these steps gave both parties greater confidence in the product's long-term resilience impact,
with crop transition uptake incorporated as a shared metric going forward.

© Tailwind Futures 2026 — All Rights Reserved



Climate Risk, Vulnerabillity, & Adaptive Capacity

Climate Risk is the intersection of hazards, exposure and vulnerability.

Hazards Vulnerability,

Exposure

Exposure is the presence of people, assets, or ecosystems in
harm’s way. Ex: coastal cities facing higher exposure to floods.

Hazards include extreme heat, floods, wildfires, water scarcity
& other chronic or acute changes from climate change.

Vulnerability is a factor of Sensitivity and Adaptive Capacity.

Adaptive Capacity: What makes a
population, ecosystem or asset
better prepared or able to
withstand or recover from climate
hazards.

© Tailwind Futures 2026 — All Rights Reserved

Sensitivity: What makes a population,
ecosystem or asset suffer more from a
climate hazard (economic hardship,
historically disenfranchised
communities, fragile ecosystems, etc.).
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Understanding Adaptive Capacity

Adaptive capacity is defined by the IPCC as “the ability of systems, institutions, humans, and other organisms to
adjust to potential damage, to take advantage of opportunities, or to respond to consequences.’
(IPCC Fifth Assessment Report)

Adaptive capacity is determined by “economic assets, natural resources, social networks, power structures,
agency, rights, institutions, governance modes, human capital, and available knowledge and technology.”
(Higuera Roa et al,, 2025)

Maladaptation can undermine adaptive capacity by harming the resources and systems
communities rely on, making it harder for people, ecosystems, and institutions to respond to
climate change now or in the future.

Maladaptation can also manifest as failed adaptation, where vulnerability outcomes are neutral, and simulated
adaptation, where actions provide a false sense of security but do not actually reduce vulnerability or build
resilience. We treat those as part of a broader continuum of maladaptive outcomes.

Additionally, they both carry an opportunity cost from investing in a solution that did not work effectively.

Sources: IPCC Fifth Assessment Report, Higuera Roa et al. (2025) © Tailwind Futures 2026 — All Rights Reserved 10



Balancing Growth & Impact
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Maladaptation matters for private investors because it ties directly to product-market fit and growth potential:
if the solution does not improve adaptation & resilience as intended, it will likely not scale successfully. In some

instances, screening for maladaptation may help prevent liability risks.

Maladaptation can happen in public and community-led adaptation projects.
However, it manifests differently in venture-backed companies and private
businesses. The illustrative examples in this Primer demonstrate that
maladaptation risks are not about bad intentions.

Commercial solutions operate under different pressures, including revenue
targets, go-to-market strategy, growth expectations, venture capital
structures and intellectual property considerations. These factors shape how
and where maladaptive outcomes can emerge as startup operators balance
operational and commercial considerations.

Identifying where commercial products and services could inadvertently
increase maladaptation risk is a precondition for strengthening the investment
case around the A&R solution’s efficacy.

Considering maladaptation risks enables companies and their investors to
deploy capital with greater confidence, accountability, and impact.

© Tailwind Futures 2026 — All Rights Reserved

Importantly, this primer and
diligence toolkit are not
intended to discourage
investments in adaptation
and resilience.

The goal of this toolkit is to give
investors and founders the
structure to identify those
trade-offs, assess whether
they're manageable, and make
better decisions as a result.



TYPES OF MALADAPTIVE
OUTCOMES
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Types of Maladaptive Outcomes

This toolkit outlines four primary types of maladaptive outcomes and examples of how they manifest.

Inhibits Increases Inhibits Systemic Materially
Socioeconomic Climate-Related Change and/or Increases GHG
Progress Ecosystem [ Adaptive Capacity Emissions

Biodiversity Impacts

* Increases Exposure

« Financial Access & « Substantially

Livelihoods > LRIl s SIFS SIS 715 increases demand
Restoration Efforts Climate, Social, or for enerav in a
+ Social & : Economic Impacts gy :
Community * Sustainable carbon-intensive
Management » Increases Severity of energy system
. geqltht, Safety, & Hazards . Promotes carbon
ecurity « Introduces New intensive activities
« Conditions for Risks to the System
HIStOI:ICCI!ly * Prevents or Delays
Marginalized ;
Systemic Changes
Groups

Sources: IPCC, Bll & FMO's Climate Investment Playbook (2024), European Commission, Higuera Roa et al. (2025), Barnett & O'Neill (2010), Schipper (2020), Magnan (2014),
Juhola et al. (2016), Chi et al. (2021), Jones et al. (2015)

© Tailwind Futures 2026 — All Rights Reserved 13



Inhibits Socioeconomic Progress

Definition

Maladaptation that inhibits socioeconomic progress occurs when adaptation actions inadvertently worsen
social inequities or undermine livelihoods, labor conditions, health, safety, and community well-being -
particularly for historically marginalized groups such as low-income populations, women, minorities, and informal

workers.

Examples

Financial Access
& Livelihoods

A maritime robotics company
retrofits a fishing harbor with
automated mooring / loading

systems, eliminating informal
net-mending and fish-sorting
work that women (excluded
by cultural norms from boat
crews) rely on as primary cash
income.

Health, Safety,
& Security

A wearable cooling
technology for workers in
extreme heat conditions tests
and designs its solution only
on men, leading to ineffective
results and dangerous
medical conditions in the field
for female workers.

Social & Community

Autonomous harvest-assist
machines are deployed to
protect agricultural workers
from heat exposure, but this
reduces demand for seasonal
fieldwork around which
migrant communities
structure their travel, credit
cycles, and social gatherings.

© Tailwind Futures 2026 — All Rights Reserved

Conditions for
Historically
Marginalized Groups

A SaaS wildfire risk assessment
platform assigns elevated risk

scores to properties in tribal
reservations based on historical
land-use data that predates
tribal land management
practices, resulting in insurance
exclusions and mortgage
restrictions.

14



Taving
Increases Climate-Related Ecosystem [ Biodiversity Impacts

Definition

Maladaptation that increases climate-related ecosystem or biodiversity impacts occurs when adaptation
actions degrade ecosystems, reduce biodiversity, or undermine ecological functions that support resilience.
Consistent with IPCC literature, such outcomes arise when interventions intended for climate risk reduction
inadvertently damage habitats, weaken conservation or restoration outcomes, or disrupt sustainable ecosystem
management, thereby increasing long-term environmental vulnerability.

Examples

Conservation or Restoration

A seed technology company distributes
drought-tolerant hybrid varieties to
smallholder farming communities in a
drought-prone region, achieving
short-term yield gains. Widespread
adoption displaces the locally-adapted
landraces that farmers had selected
across generations, thus eroding
agrobiodiversity.

Sustainable Management

A desalination company attempting to
provide drinkable water to a community
experiencing drought discharges the
brine from its operations into a habitat
for a critical seagrass, threatening the
species that underpins the health of
local fisheries.

© Tailwind Futures 2026 — All Rights Reserved
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Inhibits Systemic Change and/or Adaptive Capacity ar

Definition

Maladaptation that inhibits systemic change or adaptive capacity occurs when adaptation actions increase
exposure or sensitivity to climate, social, or economic hazards, introduce new risks, intensify the severity of
impacts within a system, transfer risks elsewhere, or create path dependency. Such outcomes arise when
responses constrain long-term adaptive capacity, reinforce path dependencies, or limit the ability of institutions,
communities, or ecosystems to anticipate, respond to, and transform in the face of climate risks.

Examples

Increased Exposure and/or
Sensitivity to Climate, Social, or
Economic Impacts

Increased Severity of Hazards

An eco-concrete company lines coastal
flood walls and storm drains with its
saltwater-resistant material, enabling
infrastructure to extend further into intertidal
zones than previously viable, increasing the
hard-surface area in ways that can
accelerate stormwater runoff and raise
downstream flood peaks during hurricanes.

An HVAC efficiency solution is retrofit into
urban commercial buildings, reducing
indoor heat risk for office workers. However,
waste heat expelled at night raises
ambient temperatures in surrounding
neighborhoods, worsening outdoor heat
exposure for residents without AC.

© Tailwind Futures 2026 — All Rights Reserved 16



Inhibits Systemic Change and/or Adaptive Capacity e
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Juhola et al. (2016, Environmental Science & Policy) offers a useful breakdown of maladaptation relevant to

systemic change:

* Rebounding vulnerability: The maladaptive consequence loops back onto the original actor, often after a lag.
 Shifting vulnerability: Vulnerability is transferred elsewhere in the system, creating an illusion of local success.
« Eroding adaptive capacity: Maladaptive actions block development options, create pathway dependency,

reinforce feedback loops, or relegate problem-solving to future generations.

Examples

Introducing New Risks to
the System

A centralized solar—powered technology
for cold-chain logistics deploys
refrigerated storage for heat-sensitive
crops in a region with unreliable grid
backup, creating a single point of failure
where a multi-day grid outage causes
larger aggregate spoilage losses than the
distributed informal storage it replaced.

Shifting Vulnerability

An automated smart flood barrier deploys
sensor-activated barriers to protect
commercial and residential properties in a
flood-prone urban area. By diverting peak
floodwater away from protected sites, the
system moves displaced water flows into
adjacent, unprotected neighborhoods. This
shifts rather than reduces overall
vulnerability to floods.

© Tailwind Futures 2026 — All Rights Reserved

Creating Pathway Dependency

A precision irrigation solution uses
Al-optimized drip systems to help almond
farmers stay productive through worsening
drought. But the 25-year lifespan of almond

trees and high irrigation infrastructure costs
lock farmers into this water-intensive crop,
making it economically impossible to switch
to drought-resilient alternatives even as
water availability is predicted to continue to
decline.

17



Materially Increases GHG Emissions

Definition

Maladaptation that materially increases greenhouse gas (GHG) emissions occurs when adaptation actions
result in significant increases in direct or indirect emissions, thereby undermining long-term climate risk
reduction. Such outcomes arise when adaptation responses rely on or unintentionally lock users into
carbon-intensive technologies, energy use, or land-use changes that exacerbate climate change and increase
future climate hazards.

The qualifier “materially” in this definition is critical. According to the IPCC AR6 Synthesis Report (2023), even in the
most ambitious climate pathways the scientific consensus is that some level of human-caused GHG emissions wiill
always remain. This is a case where the trade-off must be assessed on a case-by-case basis.

A residential air conditioning company
subsidizes installations across heat-exposed
low-income communities, but because the

national grid is overwhelmingly coal-powered,
each additional unit drives material increases in
coal combustion to meet demand.

Example

© Tailwind Futures 2026 — All Rights Reserved 18
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Contextual Factors

In most cases, maladaptation is not intrinsic to a technology but rather depends heavily on context.

Who or what the technology interacts with or depends on is material context that can drive maladaptive impacts.
Investors must consider how and under what conditions adaptation solutions interact with the real-world. These
include factors such as demographics, geography, time horizons, and other considerations below.

A key characteristic of maladaptive impacts is the fact that they can be delayed, indirect, or occur in a different
location from where the solution is deployed. This means that they can manifest in people, entities, or
ecosystems outside of the immediate or intended customer, user base, geography, or time horizon. The
factors that drive and interact with maladaptation can change over time. As a result, maladaptation risks should
be monitored continuously, rather than just identified once in a static assessment.

Maladaptation risks can be uncovered by assessing decisions made across key business operations, such as
the product design or the project design of pilots and commercial deployments, overlaid with the factors we
outline in the following slides. This may include assessing how climate hazards and infrastructure conditions can
change over a product’s lifetime or whether there are indirect consequences of the solution’s deployment for a
specific community.

The examples here should be treated as situations where mitigation steps should be considered, not as exclusion
criteria. Also refer to the two case studies (in the DDQ spreadsheet) for additional examples of mitigation steps.

Source: Higuerq Roa et al. (2025) © Tailwind Futures 2026 — All RightS Reserved 20
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Examples of Contextual Factors & Mitigation Medsures

Contextual Factors

Geography: Climate solutions
engineered for one environment
(coastal, urban, arid, downstream
zones) can fail or cause harm when
deployed in a different physical or
ecological context.

Time Horizons: This includes whether
interventions prioritize short-term
gains over long-term resilience
benefits, or how climate hazards and
infrastructure conditions could
change over time.

Climate Shocks or Erratic Weather
Conditions: Extreme weather events or
large-scale climate patterns like ENSO
can expose mismatches between a
solution’s design assumptions and the
conditions it actually faces on the
ground.

Maladaptation Examples

A modular flood barrier engineered for
temperate river systems is deployed in a coastal
region, where tropical rainfall intensity and tidal
backflow cause it to trap, rather than redirect
floodwater downstream.

A flood resilience rating platform certifies buildings
as low-risk based on current flood maps, leaving
certified properties progressively underinsured as
sed level rise erodes the accuracy of those maps
over time.

A smallholder crop reinsurance product priced on
historical ENSO data underestimates loss severity
as climate change intensifies El Nifio events
beyond historical norms, leaving policyholders
undercompensated in the high-loss years the
product was designed to address.

A parametric drought insurance product indexed to
a single rainfall gauge fails to trigger payouts when
localized storms register at the gauge, but drought

persists across the broader insured area.

© Tailwind Futures 2026 - All Rights Reserved

Risk Mitigation Measures

Test and configure the product for local
hydrological conditions before deploying
in new regions; require evidence of this as
an investor.

Build automatic reassessment triggers
when flood maps update or based on
updated flood models; investors should
check whether the business model
incentivises avoiding reassessment.

Replace static historical baselines with
forward-looking climate scenarios and
annual repricing triggers; stress-test
under intensified El Nifno conditions.

Replace single-gauge indices with
satellite-derived soil moisture data;
commission an independent basis
risk assessment before investing.

2
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Examples of Contextual Factors & Mitigation Medsures

Contextual Factors

Demographics: Income, race
and ethnicity, gender, physical
ability, age, language,
socio-cultural dynamics, or
employment types can all
shape adaptive capacity and
sensitivity and therefore make
certain communities more
exposed or vulnerable to
climate hazards as a result.

Maladaptation Examples

Race & Ethnicity: A nature-based flood control company

implements a large-scale floodplain park along the Tieté River
in SGo Paulo, but its execution requires removing thousands of

low-income families from informal settlements,
disproportionately displacing Afro-Brazilian communities
historically pushed into flood-prone areas and severing the

social ties that are themselves a determinant of flood resilience.

Income: A company offering a parametric property insurance
solution for wildfire requires those who buy it to use smart
phones inaccessible to many of the low-income individuals
who would most benefit from the insurance product.

Gender: A flood early-warning platform deploys SMS alerts
to registered household heads in Bangladesh, but some
women in affected communities are culturally restricted
from owning phones, leaving those most likely to be trapped
indoors unreached.

Physical Ability [ Age: A smart building energy
management system responds to heat-triggered grid stress
by load-shedding both lifts and cooling to non-priority
floors, stranding mobility-impaired residents in units that
have simultaneously lost cooling.

© Tailwind Futures 2026 - All Rights Reserved

Risk Mitigation Measures

Require distributional impact and
resettlement assessments before
deployment; investors should verify the
quality and extent of commmunity
engagement.

Develop an alternate claim trigger for
non-smartphone users; investors could
ask what share of the target market
the current interface excludes.

Restructure alert delivery through
female community networks or
community radio to reach women
directly, not only household heads.

Exempt lifts and cooling for
mobility-impaired residents from
load-shedding protocols; verify
compliance with disability access
regulations in target markets.

22



FUTURES

Examples of Contextual Factors & Mitigation Medsures

Contextual Factors

Regulatory & Policy Changes: New
laws, reclassification, or withdrawn
incentives can make previously
compliant solutions suddenly illegal,
uninsurable, or commercially unviable.
This could penalize early adopters or
discourage uptake.

Macroeconomic & Geopolitical
Forces: Financial volatility, trade
disruptions, and geopolitical instability
can sever the supply chains, financing
structures, or market conditions that
adaptation solutions depend on to
function.

Technological Trends or Infrastructure

Dependencies: Solutions built on
specific tech could become vulnerable
when the underlying infrastructure
degrades, becomes obsolete, or fails
under stress.

Maladaptation Examples

An Al-enabled heat stress wearable shares
worker biometric risk scores with employers under
a national safety incentive; a subsequent data
protection reclassification treats this as sensitive
health data, deterring at-risk workers from
consenting to monitoring.

A modular cold-chain refrigeration company
serves climate-vulnerable food systems using
single-source components; when trade sanctions
make replacements unaffordable, the
infrastructure fails during peak heat periods when
it was designed to perform.

A flood early-warning platform routes alerts via
cellular networks; during the storm events it was
designed to manage, damaged towers render it
inoperable in the time of highest need, while
analogue backup systems have been
decommissioned.

© Tailwind Futures 2026 - All Rights Reserved

Risk Mitigation Measures

Design the data architecture to separate
aggregated risk insights from individual
biometric records, reducing
reclassification exposure; investors should
monitor evolving health data regulation in
target markets.

Diversify component sourcing across at
least two supplier regions and hold a
strategic spare parts inventory; investors
should more deeply assess supply chain
concentration in diligence.

Build offline-capable alert functionality
and require backup communication
protocols (such as radio or siren
integration) before deploying in regions
with unreliable cellular infrastructure.

23
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Managing Maladaptation Risks

The full process of managing maladaptation risks includes:

Identify & Assess risks (the DDQ)
Proactively Prevent or Mitigate risks before they happen (high-level guidance in this Primer)

Manage negative outcomes if they occur

S

Monitor and re-assess conditions (use this Toolkit as needed)

For Step 1 - Identify Risks, we created the Maladaptation Due Diligence Questionnaire (DDQ) to help investors
identify and get ahead of maladaptation risks when investing in adaptation & resilience solutions. This is a tool for
investors to diagnose what the maladaptation risks or trade-offs are in existing or potential portfolio companies, so
they have the information needed to make responsible investment decisions.

The questionnaire can be completed with the accompanying Al maladaptation screener which uses your Al
assistant of choice to take a first pass at the full DDQ. Please note that using this tool alone is insufficient and not a
replacement for human reasoning. Two case studies within the DDQ spreadsheet show investors what the full
process of diligencing then proactively mitigating maladaptation risks can look like in action.

© Tailwind Futures 2026 — All Rights Reserved 25
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Identifying & Assessing Maladaptation Risks

The DDQ is structured around three key steps: Q# Section Questions by Maladaptation Type
e Screen for different types of Maladaptation Risk, O e oo 0 eroiocTs SIS
using contextual factors o andWoning Condlion?  an people iing 1 or adiacent to the project SteP
N . ° Q2 Si To what extent has input from pertinent communities
Q3 Si In what ways could the product rely on the reallocation or

movement of resources, jobs or wages away from those
who currently have access to them?

Q4 S1 Could there be relevant social or cultural norms that may
The DDQ enables a qualitative assessment and scores Silcalvet] In et coarpties? Gokd Uaing th produBt
that can be used to align with the investor’s priorities, atk:hd"tywnﬁptwéh:t:gmt;“f'f];pt?
impact approach, and risk tolerance. The assessment i ellbelng? _ T
may be used as material in the Investment Memo, eatiSapandEeciiy TR | rooucanserons | 1 oD
shared in C or discussion,or in other parts of the " s EESEmmme
investment decision and management. @ e R e e
Although designed for investors, the DDQ could also be A ookl s oottt o st e eaa |
used by companies interested in understanding where Section Farsass Clnainwimed Exoayitim orBlodhvarsty bapad
and how maladaptation risks can arise from their I e Wh'“ 'l;%mz”ilfymttgyl to e promiate sappt
business decisions. s e
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Identifying & Assessing Maladaptation Risks

Maladaptation risks can be uncovered by considering the company’s products, business model, supply chain,
and go-to-market strategy, as well as by considering contextual factors (like those included in this Primer)
relevant to the markets where the company operates.

Maladaptation Risk Level

The solution may generate minor unintended negative effects that are limited in scope and readily

Low . . .
addressed through standard product design or operational adjustments.

The solution carries meaningful maladaptation risks that affect a notable group or system, but can be

Medium . . . . _— .
managed with deliberate mitigation actions that are realistic for the company to implement.

The solution poses serious maladaptation risks with significant harm potential across affected groups or
High systems, requiring substantial and proactive mitigation efforts that may be difficult but are still feasible
for the company to undertake.

The solution poses irreversible and/or catastrophic maladaptation risks. Investors and companies should
Red Flag only proceed if they can implement a realistic and comprehensive mitigation plan. We expect investors
to use "Red Flags” sparingly.

© Tailwind Futures 2026 — All Rights Reserved
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Assessing Risk Reduction and Net-Residual Risk

Risk Reduction Potential

High also highly possible to implement successfully.

The risk mitigation option may be somewhat effective in lowering maladaptation
Medium risk, and/or also faces considerable challenges for implementation due to
capacity, resources, complexity, or founder [ investor appetite.
Based on a combination of feasibility and effectiveness, this risk mitigation option
offers a Low level of risk reduction.
There are no potential mitigation options because they are either not feasible due
to severe constraints (including capacity, resources, complexity, or founder /
investor appetite), and/or would not be materially effective even if successful.

Low

No Feasible or
Effective Mitigation
Options

Net Residual Risk: Managing Trade-Offs

Solutions should be assessed within the broader context of what risk mitigation actions are
both feasible and effective, and in light of the harm they seek to prevent. The Net-Residual risk
score is intended to capture that balanced perspective.

A clean bill of health is not a prerequisite for investment. Some level of net residual risk is
expected and acceptable, and investors should use their judgment to manage trade-offs.

© Tailwind Futures 2026 — All Rights Reserved

The risk mitigation step will be highly effective in lowering maladaptation risk and is

should fit one of these conditions:

High feasibility and low
efficacy: The risk mitigation
option would be minimally
effective in lowering
maladaptation risk, even if it
is successfully implemented.

Low feasibility and high
efficacy: The risk mitigation
option may effectively lower
maladaptation risk if
successful, but is very
challenging to implement
due to capacity, resources,
complexity, or founder /
investor appetite.

Both low feasibility and low
efficacy

28
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Ways to Proactively Prevent & Mitigate Risks

Once maladaptation risks are identified, investors and companies can work to mitigate them through actions such
as product or business model improvements, operational adjustments, or more deliberate engagement with external
stakeholders.

What can the company do within its own business decisions and company operations, to mitigate or

avoid the potential maladaptation risks?

Consider whether the product should be tested under different conditions, or whether the product design
needs to be altered.

Consider whether the project deployment plan incorporates perspectives from relevant customers and
stakeholders.

Consider tiered pricing, discounts or targeted marketing to reach certain demographics.

Consistently monitor for the development of maladaptation risks.

What can be changed or who needs to be worked with, outside of the company’s operations?

Consider whether any of the contextual factors that are driving or exacerbating the maladaptation risk can
be changed [ worked with.

Consider whether communication and participation by local and adjacent users, communities, customers,
and other stakeholders should be improved.
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Ta!lwig
Risk Mitigation Measures

To determine feasible mitigation actions, investors must think about what steps companies can take to reduce or
eliminate risks posed by their products and businesses. Organizations including the IPCC, OECD and UNEP provide
guidance on what makes mitigation approaches effective. Below is a combined framework for what types of
mitigation measures most often fit across our four most common categories of maladaptation. See “Mitigation
Measures: Resources” in the Appendix for more information.

Maladaptation Type Best-Practice Mitigation Measures

Inhibits Socioeconomic Progress Stakeholder engagement, equity assessment, inclusive design, tiered
pricing, supply-chain due diligence

Increases Climate-Related Life cycle assessments, biodiversity screening, nature-based design
Ecosystem /[ Biodiversity Impacts methods

Inhibits Systemic Change [ Adaptive Climate scenario analysis, modular design, adaptive management,

Capacity lock-in assessment
Materially Increases GHGs Lifecycle carbon accounting, counterfactual analysis, emissions reduction
targets
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Overlap Between Frameworks & Tailwind Futures Maladaptation DDQ Methodology

Relevant DDQ
Questions

IPCC AR6 WGII

EU Taxonomy [ DNSH

IFC Performance
Standards

OECD Guidelines
(2023)

UNGPs

IRIS+ [ ARIC

Operating Principles
for Impact
Management (OPIM)

DDQ-ONLY
(Tailwind Futures
Methodology)

Qll and Q16 findings operationalize IPCC AR6 WGII Ch.17 maladaptation pathways (systemic substitution, scenario resilience) for a
company-level investor context. Q19 counterfactual framing aligns with IPCC guidance on evaluating A&R solution net impact.

Q8 (waste streams), Q17-Q19 (GHG Iifecycle) findings directly address DNSH technical screening criteria for the climate mitigation,
circular economy, and pollution prevention objectives. Completing the recommended CRANE + LCA assessment would support EU
Taxonomy alignment for any EU institutional buyers.

Q1 (supply chain labor) — PS2 due diligence. Q2 (community input) — PST ESMS and PS7 engagement. Q5 (health/safety) — PS4. Q6
(supply chain exploitotion) — PS2. Q8 (resource/waste) — PS3. Q9-QI0 (ecosystem) — PS6. Mitigation actions across Sections 1 and
2 map directly to PS requirements; DDQ findings provide the input documentation for a post-investment ESMS.

Q1-Q2 (labor/community) — Ch.IV-V enhanced due diligence. Q6 (supply chain) — Ch.V. Q8-QI0, Q14, Q17-Ql19 (environment) —
Ch.vl, which explicitly covers technology development and deployment (the strongest single LP-reporting anchor). Ql12, Q16
(regulatory/scenario) — Ch.VI climate provisions. OECD Ch.Il process due diligence applies across all 19 questions.

Ql, Q2, Q5, Q6, Q7 findings address HRDD Principles 17-18 (identify and assess actual/potential human rights impacts). Q7 (inclusive
design) and Q2 (community input) address Principle 18 heightened attention to vulnerable groups. Qll findings have partial
resonance with Principle 13 (addressing impacts the enterprise is involved in, not only caused).

Q2 and Q7 distributional equity findings complement IRIS+ beneficiary disaggregation metrics and ARIC's equity dimension. Q19
counterfactual framing aligns with ARIC's additionality approach. Using IRIS+ positive impact metrics alongside this DDQ gives the
investor a complete picture: IRIS+ defines what success looks like; the DDQ defines what downside risks looks like.

This assessment constitutes the Principle 5 negative impact assessment for an investment: assessing, addressing, monitoring, and

managing potential negative impacts. Q13 and Q16 Section 3 findings are also relevant to OPIM Principle 7 (responsible exits), where
systemic dependencies that persist post-exit are a Principle 7 concern. Principle 6 (monitor progress) maps to the post-investment
mitigation tracking.

Ql1 (Systemic Substitution Risk), Q13 (Lock-in / Reduced Adaptation Options), Q15 (Competitive Advantage Scales with Harm
Severity), and Q16 (Business Model Resilience under Accelerated Scenarios) have no meaningful equivalent in any of the seven
frameworks above. These questions, and particularly Qll, represent the methodology's most distinctive contribution to A&R investor
diligence.
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Qll, QI3, Ql6, QI9

Q8, Q9, QI0, Q17, Q18,
QI9

Ql, Q2, Q5,Q6, Q8, QY,
QIO0, Q17, Q18

Ql, Q2, Q4,Q6, Q8, QY,
QI0, Q12, Q14, Q16, Q17
QI8

Ql, Q2, Q4,Q5,Q6, Q7,
QM

Q2,Q7,Ql6, Q19

All questions -
Principle 5;
QI13, QI6 - Principle 7

Qll, QI3, Ql5, QlI6



Mitigation Measures: Additional Resources

Across the IPCC, OECD, and UNEP Fl, the most frequently cited and effective maladaptation risk mitigation actions are:

Mitigation Measures Purpose Tools and Resources

Participatory Stakeholder Engagement
and Equity Assessment

Equity and Distributional Impact
Assessment

Inclusive Product Testing

Climate Scenario Analysis

Continuous Monitoring and Adaptive
Management with Flexible Product
Design

Life Cycle Assessments

Biodiversity and Ecosystem Screening

Supply-Chain Due Diligence

Ensure affected stakeholders are involved early on, so that their
perspectives can shape product development and inform GTM strategy
and deployment decisions.

Identify who benefits, who bears costs, and whether vulnerable groups are
excluded.

Ensure effectiveness across user demographics and varied operating
conditions.

Ensure the product remains beneficial under future climate scenarios.

Set up systems and processes to detect unintended impacts and ensure
the solution’s design is adaptable as conditions change. This will help
preserve future adaptation options and avoid lock-ins in product design.

Identify environmental impacts across sourcing, manufacturing,
operation, and disposal to ensure adaptation benefits are not offset by
materially increased emissions.

Avoid degradation of ecosystems and ecological resilience by identifying
company impact on local conservation efforts.

Prevent hidden labor, environmental, and sourcing risks.
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UNDP’s Principles 18-21

UNEP FI ARIP Framework

University of Cambridge
Inclusive Design Toolkit

UNEP FI Climate Pathways
Navigator

IPCC AR6 Chapter 17, IFC
Performance Standards

CRANE, openlLCA

WWEF Biodiversity Risk Filter

OECD DD Guidance for
Responsible Business
Conduct

33


https://www.ohchr.org/sites/default/files/documents/publications/guidingprinciplesbusinesshr_en.pdf
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https://www.ipcc.ch/report/ar6/wg2/chapter/chapter-17/
https://www.ifc.org/en/insights-reports/2012/ifc-performance-standards
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https://www.cranetool.org/
https://www.openlca.org/
https://riskfilter.org/
https://www.oecd.org/en/publications/oecd-due-diligence-guidance-for-responsible-business-conduct_15f5f4b3-en.html
https://www.oecd.org/en/publications/oecd-due-diligence-guidance-for-responsible-business-conduct_15f5f4b3-en.html
https://www.oecd.org/en/publications/oecd-due-diligence-guidance-for-responsible-business-conduct_15f5f4b3-en.html

Methodology & Bibliography

Methodology

This project builds upon the considerable work and thoughtful research done by experts across academiaq, industry,
and government, to create an educational tool and assessment framework that is fit-for-purpose for private
investors funding adaptation & resilience technologies. It was developed by Tailwind Futures with literature review,
discussions with A&R practitioners, and expert judgement and review.

Reach out to info@tailwindfutures.com with questions, suggestions, or opportunities to engage.

Bibliography

A policy tool for monitoring and evaluation of participation in adaptation projects. (n.d.). CAKE: Climate Adaptation Knowledge Exchange.
https://www.cakex.org/documents/policy-tool-monitoring-and-evaluation-participation-adaptation-projects

Adaptation & resilience impact: A measurement framework for investors. (n.d.). UNEP Fl.
https://www.unepfi.org/themes/climate-change/adaptation-resilience-impact-a-medasurement-framework-for-investors/

Anguelovski, I, Connolly, J. J. T, Pearsall, H., Shokry, G., Checker, M., Maantay, J., Gould, K., Lewis, T, Maroko, A, & Roberts, J. T. (2019). Why green ‘climate
gentrification’ threatens poor and vulnerable populations. PNAS, 116(52), 26139-26143. https://doi.org/10.1073/pnas. 1920490117

Asian Development Bank. (2024). Monitoring, evaluation, and learning for advancing resilience under the Community Resilience Partnership Program.
https://www.adb.org/publications/monitoring-evaluation-learning-advancing-resilience-crpp

Barnett, J., & O'Neill, S. (2010). Maladaptation. Global Environmental Change, 20(2), 211-213. https://doi.org/10.1016/j.0loenvecha.2009.11.004

34


mailto:info@tailwindfutures.com
https://www.cakex.org/documents/policy-tool-monitoring-and-evaluation-participation-adaptation-projects
https://www.cakex.org/documents/policy-tool-monitoring-and-evaluation-participation-adaptation-projects
https://www.unepfi.org/themes/climate-change/adaptation-resilience-impact-a-measurement-framework-for-investors/
https://www.unepfi.org/themes/climate-change/adaptation-resilience-impact-a-measurement-framework-for-investors/
https://doi.org/10.1073/pnas.1920490117
https://www.adb.org/publications/monitoring-evaluation-learning-advancing-resilience-crpp
https://www.adb.org/publications/monitoring-evaluation-learning-advancing-resilience-crpp
https://doi.org/10.1016/j.gloenvcha.2009.11.004

Bibliography

Bezner Kerr, R. (2023). Maladaptation in food systems and ways to avoid it. Current Opinion in Environmental Sustainability, 61,101269.
https://doi.org/10.1016/j.cosust.2023.101269

Calvin, K., Dasgupta, D, Krinner, G., Mukherji, A,, Thorne, P. W., Trisos, C., Romero, J., Aldunce, P., Barrett, K, Blanco, G., Cheung, W. W. L, Connors, S, Denton, F.,
Diongue-Niang, A, Dodman, D,, Garschagen, M., Geden, O., Hayward, B, Jones, C,, .. Ha, M. (2023). IPCC, 2023: Climate change 2023: Synthesis report.
Contribution of Working Groups |, Il and lll to the Sixth Assessment Report of the Intergovernmental Panel on Climate Change. Intergovernmental Panel on
Climate Change. https://doi.org/10.59327/IPCC/AR6-9789291691647

Chi, C.F, Lu, S. Y, Hallgren, W., Ware, D., & Tomlinson, R. (2021). Role of spatial analysis in avoiding climate change maladaptation: A systematic review.
Sustainability, 13(6). https://doi.org/10.3390/su13063450

Climate impacts and maladaptation in integrated assessment models. (2024, January 23). NETOPRISMA.
https://www.netOprisma.eu/2024/01/23/stakeholder-workshop-on-climate-impacts-and-maladaptation-in-integrated-assessment-models/

CORVI. (n.d.). Stimson Center. https://www.stimson.ora/project/corvi/

De Munck, C., Pigeon, G., Masson, V., Marchadier, C., Meunier, F., Bousquet, P, Tremeac, B, Merchat, M., Poeuf, P,, & Lemonsuy, A. (2013). How much air
conditioning can increase air temperatures for a city like Paris (France)? International Journal of Climatology, 33, 210-227. https://doi.org/10.1002/joc.3415

Do no significant harm. (n.d.). European Commission Knowledge for Policy.
https://knowledge4policy.ec.europa.eu/glossary-item/do-no-significant-harm _en

Elliott, J. R, Brown, P, & Loughran, K. (2020). Racial inequities in the federal buyout of flood-prone homes: A nationwide assessment of environmental
adaptation. Socius, 6. https://doi.org/10.1177/2378023120905439

Equitable adaptation legal & policy toolkit: Introduction. (n.d.). Georgetown Climate Center.
https:/ /www.georgetownclimate.org/adaptation/toolkits/equitable-adaptation-toolkit/introduction.html

35


https://doi.org/10.1016/j.cosust.2023.101269
https://doi.org/10.1016/j.cosust.2023.101269
https://doi.org/10.59327/IPCC/AR6-9789291691647
https://doi.org/10.3390/su13063450
https://www.net0prisma.eu/2024/01/23/stakeholder-workshop-on-climate-impacts-and-maladaptation-in-integrated-assessment-models/
https://www.net0prisma.eu/2024/01/23/stakeholder-workshop-on-climate-impacts-and-maladaptation-in-integrated-assessment-models/
https://www.stimson.org/project/corvi/
https://doi.org/10.1002/joc.3415
https://knowledge4policy.ec.europa.eu/glossary-item/do-no-significant-harm_en
https://knowledge4policy.ec.europa.eu/glossary-item/do-no-significant-harm_en
https://doi.org/10.1177/237802312090543%EE%80%809
https://www.georgetownclimate.org/adaptation/toolkits/equitable-adaptation-toolkit/introduction.html
https://www.georgetownclimate.org/adaptation/toolkits/equitable-adaptation-toolkit/introduction.html

Bibliography

Eriksen, S., Schipper, E. L. F., Scoville-Simonds, M., Vincent, K, Adam, H. N., Brooks, N., Harding, B., Khatri, D., Lenaerts, L., Liverman, D., Mills-Novoa, M., Mosberg, M.,
Movik, S., Muok, B., Nightingale, A, Ojha, H., Sygna, L, Taylor, M., Vogel, C., & West, J. J. (2021). Adaptation interventions and their effect on vulnerability in
developing countries: Help, hindrance or irrelevance? World Development, 141,105383. https://doi.org/10.1016/jworlddev.2020.105383

Fang, C. (2022). Centering equity in climate resilience planning and action: A practitioner's guide. NOAA Climate-Smart Communities Series, Vol. 3.
https://doi.org/10.25923/765Q-2P33

Findlater, K, Hagerman, S., Kozak, R., & Gukova, V. (2022). Redefining climate change maladaptation using a values-based approach in forests. People and
Nature, 4(1), 231-242. https://doi.ora/10.1002/pan3.10278

Guide for adaptation and resilience finance. (n.d.). Standard Chartered.
https://www.sc.com/en/about/sustainability/adaptation-resilience-finance-quide/

Hale, R. L, Capps, K., Cook, E. M,, & Scarlett, R. (2026). Transformative adaptation needed to break cycles of inequitable urban flood management. Nature
Water, 4(2), 147-157. https://doi.org/10.1038/s44221-025-00569-7

Higuera Roa, A, Walz, Y., & Nehren, U. (2025). How to avoid the risk of maladaptation: From a conceptual understanding to a systematic approach for
analyzing potential adverse effects in adaptation actions. IIASA.
https://pure.iasa.ac.at/id/eprint/20958/1/2025 HIGUERA ROA ICARE OPERATIONALISING%20MALADAPTATION.pdf

Henrique, K. P, & Tschakert, P. (2019). Contested grounds: Adaptation to flooding and the politics of (in)visibility in SGo Paulo's eastern periphery. Geoforum,
104, 181-192. https://doi.org/10.1016/j.geoforum.2019.04.026

Home. (n.d.). CAKE: Climate Adaptation Knowledge Exchange. https://www.cakex.org/

Home. (n.d.). CoastAdapt. National Climate Change Adaptation Research Facility. https://coastadapt.com.au/

Home. (n.d.). Inclusive Design Toolkit. https://www.inclusivedesigntoolkit.com/

36


https://doi.org/10.1016/j.worlddev.2020.105383
https://doi.org/10.25923/765Q-ZP33
https://doi.org/10.25923/765Q-ZP33
https://doi.org/10.1002/pan3.10278
https://www.sc.com/en/about/sustainability/adaptation-resilience-finance-guide/
https://www.sc.com/en/about/sustainability/adaptation-resilience-finance-guide/
https://doi.org/10.1038/s44221-025-00569-7
https://pure.iiasa.ac.at/id/eprint/20958/1/2025_HIGUERA_ROA_ICARE_OPERATIONALISING%20MALADAPTATION.pdf
https://doi.org/10.1016/j.geoforum.2019.04.026
https://www.cakex.org/
https://coastadapt.com.au/
https://www.inclusivedesigntoolkit.com/

Bibliography

Intergovernmental Panel on Climate Change. (2001). Annex B: Glossary of terms. In Climate change 200!: Impacts, adaptation and vulnerability. Cambridge
University Press.

Intergovernmental Panel on Climate Change. (2014). Adaptation needs and options. In Climate change 2014: Impacts, adaptation, and vulnerability. Part A:
Global and sectoral aspects. Contribution of Working Group Il to the Fifth Assessment Report of the Intergovernmental Panel on Climate Change.
Cambridge University Press. https://www.ipcc.ch/site/assets/uploads/2018/02/ WGIARS-Chapl4 _FINALpdf

Intergovernmental Panel on Climate Change. (2018). Annex I: Glossary. In Global warming of 1.5°C (pp. 541-562). Cambridge University Press.
https://doi.org/10.1017/9781009157940.008

Intergovernmental Panel on Climate Change. (2023). Climate change 2022: Impacts, adaptation and vulnerability. Working Group Il contribution to the
Sixth Assessment Report of the Intergovernmental Panel on Climate Change (1st ed.). Cambridge University Press. https://doi.org/10.1017/9781009325844

IFC performance standards on environmental and social sustainability. (n.d.). International Finance Corporation.
https://www.ifc.org/en/insights-reports/2012/ifc-performance-standards

IRIS+. (n.d.). Global Impact Investing Network. https://iris.thegiin.org/

Jones, L, Carabine, E.,, & Schipper, L. (2015). (Re)conceptualising maladaptation in policy and practice: Towards an evaluative framework. SSRN Electronic
Journal. https://doi.org/10.2139/ssrn.2643009

Juholg, S, Glaas, E,, Linnér, B.-0,, & Neset, T.-S. (2016). Redefining maladaptation. Environmental Science & Policy, 55,135-140.
https://doi.org/10.1016/j.envsci.2015.09.014

Magnan, A. (2014). Avoiding maladaptation to climate change: Towards guiding principles. S.A.P.LEN.S,, 7(1). https://journals.openedition.org/sapiens/1680

Magnan, A. K, Schipper, E. L. F., Burkett, M., Bharwani, S, Burton, |, Eriksen, S, Gemenne, F, Schaar, J., & Ziervogel, G. (2016). Addressing the risk of
maladaptation to climate change. Wiley Interdisciplinary Reviews: Climate Change, 7(5), 646—665. https://doi.org/10.1002/wcec.409

37


https://www.ipcc.ch/site/assets/uploads/2018/02/WGIIAR5-Chap14_FINAL.pdf
https://doi.org/10.1017/9781009157940.008
https://doi.org/10.1017/9781009157940.008
https://doi.org/10.1017/9781009325844
https://www.ifc.org/en/insights-reports/2012/ifc-performance-standards
https://www.ifc.org/en/insights-reports/2012/ifc-performance-standards
https://iris.thegiin.org/
https://doi.org/10.2139/ssrn.2643009
https://doi.org/10.1016/j.envsci.2015.09.014
https://doi.org/10.1016/j.envsci.2015.09.014
https://journals.openedition.org/sapiens/1680
https://doi.org/10.1002/wcc.409

Bibliography

Multi-level M&E. (2021, January 18). Adaptation Community. https://www.adaptationcormunity.net/monitoring-evaluation/multi-level-adaptation-me/

Naufal, N., Mappiasse, M. F., & Nasir, M. I. (n.d.). Adaptation from maladaptation: A case study of community-based initiatives of the Saddang Watershed.
Forest and Society. https://journal.unhas.ac.id/index.php/fs/article/view/19453

Neset, T.-S., Wiréhn, L, Klein, N, Kayhké, J., & Juhola, S. (2019). Maladaptation in Nordic agriculture. Climate Risk Management, 23, 78-87.
https://doi.org/10.1016/j.crm.2018.12.003

New, M., Reckien, D,, Viner, D., Adler, C., Cheong, S.-M,, Conde, C., Constable, A, Coughlan de Perez, E,, Lammel, A, Mechler, R, Orlove, B., & Solecki, W. (2022).
Decision-making options for managing risk. In H.-O. Pértner, D. C. Roberts, M. Tignor, E. S. Poloczanska, K. Mintenbeck, A. Alegria, M. Craig, S. Langsdorf, S.
Léschke, V. Méller, A. Okem, & B. Rama (Eds.), Climate change 2022: Impacts, adaptation and vulnerability. Contribution of Working Group Il to the Sixth
Assessment Report of the Intergovernmental Panel on Climate Change (pp. 2539-2654). Cambridge University Press.
https://doi.org/10.1017/9781009325844.026

OECD. (2018). OECD due diligence guidance for responsible business conduct. OECD.
https://www.oecd.org/en/publications/oecd-due-diligence-guidance-for-responsible-business-conduct_15f5f4b3-en.html

Ohashi, Y., Genchi, Y., Kondo, H., Kikegawa, Y., Yoshikado, H., & Hirano, Y. (2007). Influence of air-conditioning waste heat on air temperature in Tokyo during
summer: Numerical experiments using an urban canopy model coupled with a building energy model. Journal of Applied Meteorology and Climatology,
46(1), 66-81. https://doi.ora/10.1175/JAM2441.]

openlLCA. (n.d.). GreenDelta. https://www.openlca.org/

Project Frame methodology for early-stage GHG impact assessment. (n.d.). Project Frame. https://projectframe.how/methodology

Ready-to-fund resilience toolkit. (n.d.). Adaptation Professionals. https://www.adaptationprofessionals.org/ready-to-fund-resilience-toolkit

38


https://www.adaptationcommunity.net/monitoring-evaluation/multi-level-adaptation-me/
https://journal.unhas.ac.id/index.php/fs/article/view/19453
https://doi.org/10.1016/j.crm.2018.12.003
https://doi.org/10.1016/j.crm.2018.12.003
https://doi.org/10.1017/9781009325844.026
https://doi.org/10.1017/9781009325844.026
https://www.oecd.org/en/publications/oecd-due-diligence-guidance-for-responsible-business-conduct_15f5f4b3-en.html
https://www.oecd.org/en/publications/oecd-due-diligence-guidance-for-responsible-business-conduct_15f5f4b3-en.html
https://doi.org/10.1175/JAM2441.1
https://www.openlca.org/
https://projectframe.how/methodology
https://www.adaptationprofessionals.org/ready-to-fund-resilience-toolkit

Bibliography

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. hitps://doi.org/10.1038/s41558-023-01774-6

Regional adaptation support tool. (n.d.). Climate-ADAPT.
https://climate-adapt.eea.europa.eu/en/eu-policy/eu-adaptation-policy/eu-mission-on-adaptation/regional-adaptation-support-tool

Resilience monetization and credits initiative: A background paper. (n.d.). Duke University Energy Access Project.
https://energyaccess.duke.edu/wp-content/uploads/2024/05/resilience-monetization-credits-initiative.pdf

Salamanca, F., Georgescu, M., Mahalov, A, Moustaoui, M., & Wang, M. (2014). Anthropogenic heating of the urban environment due to air conditioning.
Journal of Geophysical Research: Atmospheres, 119(10), 5949-5965. https://doi.org/10.1002/2013JD021225

Schipper, E. L. F. (2020). Maladaptation: When adaptation to climate change goes very wrong. One Earth, 3(4), 409-414.
https://doi.org/10.1016/j.oneear.2020.09.014

Shah, S. H,, Harris, L. M., Joy, K. J,, Birkenholtz, T., & Ajibade, I. (2024). Re-conceptualizing climate maladaptation: Complementing social-ecological
interactions with relational socionatures. Global Environmental Change, 88,102910. hitps://doi.org/10.1016/j.gloenvcho.2024.102910

Schipper, E. L. F. (2021, February 10). Guest post: Why avoiding climate change 'maladaptation’ is vital. Carbon Brief.
https://www.carbonbrief.org/guest-post-why-avoiding-climate-change-maladaptation-is-vital/

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.2010.5102

Tesselaar, M., Botzen, W. J. W,, Tiggeloven, T., & Aerts, J. C. J. H. (2023). Flood insurance is a driver of population growth in European floodplains. Nature
Communications, 14, 7483. https://doi.org/10.1038/s41467-023-43229-8

Tribal Resilience Action Database. (n.d.). https://tribalresilienceactions.ora/

39


https://doi.org/10.1038/s41558-023-01774-6
https://climate-adapt.eea.europa.eu/en/eu-policy/eu-adaptation-policy/eu-mission-on-adaptation/regional-adaptation-support-tool
https://climate-adapt.eea.europa.eu/en/eu-policy/eu-adaptation-policy/eu-mission-on-adaptation/regional-adaptation-support-tool
https://energyaccess.duke.edu/wp-content/uploads/2024/05/resilience-monetization-credits-initiative.pdf
https://energyaccess.duke.edu/wp-content/uploads/2024/05/resilience-monetization-credits-initiative.pdf
https://doi.org/10.1002/2013JD021225
https://doi.org/10.1016/j.oneear.2020.09.014
https://doi.org/10.1016/j.oneear.2020.09.014
https://doi.org/10.1016/j.gloenvcha.2024.102910
https://www.carbonbrief.org/guest-post-why-avoiding-climate-change-maladaptation-is-vital/
https://www.carbonbrief.org/guest-post-why-avoiding-climate-change-maladaptation-is-vital/
https://doi.org/10.3763/ehaz.2010.SI02
https://doi.org/10.3763/ehaz.2010.SI02
https://doi.org/10.1038/s41467-023-43229-8
https://tribalresilienceactions.org/

Bibliography

Wojewska, A. N, Singh, C., & Hansen, C. P. (2021). A policy tool for monitoring and evaluation of participation in adaptation projects. Climate Risk
Management, 33,100326. https://doi.org/10.1016/].crm.2021.100326

WWF Risk Filter Suite. (n.d.). WWF. https://riskfilter.org

Xy, L, Yang, X,, Chen, D., Sornette, D., Prishchepov, A. V., Ding, S., Pang, W., Suryanto Pribadi, K., Di, B, & Wang, X. (2025). Global coastal human settlement
retreat driven by vulnerability to coastal climate hazards. Nature Climate Change, 15(10), 1060-1070. https://doi.org/10.1038/s41558-025-02435-6

Zango-Palau, A, Rivera-Ferre, M. G, Lopez-i-Gelats, F., & Claramunt-Lopez, B. (2024). Applying a new protocol to avoid maladaptation shows that degrowth
is the most suitable strategy of European mountains. Environmental Science & Policy, 159,103801. https://doi.org/10.1016/j.envsci.2024.103801

Zebisch, M., Schneiderbauer, S, Fritzsche, K., Bubeck, P., Kienberger, S, Kahlenborn, W., Schwan, S., & Below, T. (2021). The vulnerability sourcebook and climate
impact chains: A standardised framework for a climate vulnerability and risk assessment. International Journal of Climate Change Strategies and
Management, 13(1), 35-59. https://doi.org/10.1108/1JCCSM-07-2019-0042

40


https://doi.org/10.1016/j.crm.2021.100326
https://riskfilter.org
https://doi.org/10.1038/s41558-025-02435-6
https://doi.org/10.1016/j.envsci.2024.103801
https://doi.org/10.1108/IJCCSM-07-2019-0042

Emilie Mazzacurati Brooke Zhang Katie MacDonald

Founding Partner Senior Associate Co-Founder and Advisor



