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Climate risks are no longer distant threats they are
materializing today, with impacts already felt across
industries and regions. Companies and societies
must now confront a new reality: the world we
operate in today will look quite different tomorrow.
Last year, we called for systemic global change

to combat the climate challenge. This year, we
focus on something equally critical: how corporate
leaders should step up to manage climate-related
risks and seize opportunities as we navigate this
complex landscape.

Climate inaction comes at a cost, even for
businesses. The companies that fail to act

could face substantial operational, nancial and
reputational risks in the near term, while early
movers are already realizing tangible bene ts from
adaptation and decarbonization. For those who take
bold steps, there is a path to sustained success.

This report is a call to action for CEOs to rede ne
their approach to climate risks and seize climate-
smart opportunities. Climate leadership is not about
avoiding risks it is about building resilience for
businesses and societies and unlocking value in a

Pim Valdre
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transforming world. Businesses face intensifying
physical risks and transition risks that will likely
reshape industries, but within these challenges
lies the potential for growth, innovation and
competitive advantage to shape a growing climate
adaptation market.

Featuring innovative case studies and
comprehensive frameworks for managing climate
risks, this report equips CEOs and their companies
with a blueprint to take decisive steps towards
climate transformation, ensuring resilience,
innovation and long-term success.

The World Economic Forums Business on the
Edge: Building Industry Resilience to Climate
Hazards further explores how resilience strategies
can be embedded across the C-suite.

Now is the time for business leaders to act boldly
and decisively. The decisions made today will

not only shape the future of individual businesses
but will also determine the trajectory of the global
economy and the future of our planet for decades
to come.
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Executive summary

All companies will face a cost of climate
inaction: how their leadership prepares for
a warmer or greener world will determine
whether they thrive or fall behind.

Rising climate risks are already impacting the
global economy and the business case for
collective action is clear. Intensifying climate
events will cause signi cant economic costs in
the next two decades. However, climate inaction
could cost far more than global action, as climate
adaptation and mitigation investments could be

repaid ve to six times in avoided losses and
damage in the long run.*

Physical risks of climate change are becoming
material for businesses, putting signi cant value
at risk and increasing potential opportunity costs

in the medium term. Under the current climate
trajectory, companies are becoming increasingly
exposed to both systemic risks arising from lower
global economic growth and individual physical
risks threatening supply chains and operations. For
unprepared businesses, individual physical risks
alone could put 5% to 25% of their 2050 EBITDA
at risk, depending on sector and geography, with
infrastructure-heavy sectors being most exposed.
The cascading effects of such losses would
ultimately disrupt communities, with impacts on jobs,
lives, livelihoods and the cost of goods and services.

Transition risks for businesses are also

signi cant. After a decade of very signi cant (albeit
insuf cient) progress, ambitious climate action has
recently seen more public resistance, triggering
doubts about the pace of decarbonization and the
future course of climate policies. But as climate
change affects the life and wealth of people and
businesses more seriously, relying on the status
quo is a risky bet to make and businesses need to
prepare for a broader range of developments.

In a scenario of accelerating climate action,
unprepared companies risk signi cantly higher
cost pressure from carbon pricing or comparable
regulation, write-downs on their fossil asset base
and a much faster-than-expected demand decline
for fossil fuels and technologies. Under a well below
2 C path , the impact of carbon pricing alone could
create additional costs equivalent to 50% of EBITDA
in certain emission-intensive sectors. As capital
markets respond to long-term threats to future
performance, early signals of heightened transition
risks could affect company valuations well before
those risks fully materialize.

Corporate inaction also comes at a cost: there
is a clear business case for adaptation and a
better case for mitigation than most might think.
Companies report that their current adaptation and
resilience investments could yield between $2 and
$19 for every dollar invested. On mitigation, while
full decarbonization across sectors comes at a cost,
sustainability leaders can still nd cost-ef cient ways
to reduce emissions in the short term. Addressing
these risks also informs companies how to navigate
the transition and adaptation opportunities and
develop innovative offerings t for a warmer and
greener world.

Companies need to change the way they
manage climate risks and opportunities, as
outlined in the CEO Guidebook presented at the
end of this report. Climate-related incidents and
market shifts are hard to predict and discontinuous,
but have potentially high-impact consequences.
While many companies are aware of these risks,
most are insuf ciently prepared:

Climate risks and opportunities should be a
critical component of company strategy, guiding
risk management, nancial, strategic and
operational decisions at all levels. Understanding
climate risks is key for maintaining business
resilience, unlocking opportunities and ensuring
a competitive edge.

Businesses need to ramp up scenario thinking
to be prepared well ahead for both a 3 C world
and a future with accelerated decarbonization.

Climate transition and resilience plans to
manage these risks should be informed by a
quanti ed assessment of underlying climate
risks across a range of scenarios.

Capital allocation should match climate risk
strategy, balancing short-term pro ts with long-
term strategic resilience and optionality.

Climate risk management should become part
of business-as-usual for all employees, as these
impacts are far reaching and likely to in uence
many aspects of business operations.

The Cost of Inaction: A CEO Guide to Navigating Climate Risk 4



Climate inaction
could severely harm
the world economy

Climate change has caused over $3.6 trillion
iIn damage since 2000. Without urgent
action global GDP could drop by up to 22%
cumulatively by 2100.
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1.1

@ Carbon dioxide
concentrations in
summer 2024 hit a
level not previously
seenin at least 3
million years.

N

;
5
D

d

The effects of human-induced climate change
are already being felt today

Since the beginning of industrialization, about 2,300
billion tonnes (gigatonnes or Gt) of anthropogenic
CO, have been released into the atmosphere,? with
over 900 GtCO, (approximately 40% of that total)
added within the last three decades.® This pushed
the CO, concentration beyond 427 parts per million
in the summer of 2024*  a level not previously
seen in at least 3 million years® (see Figure 1).

As a result, average global temperatures have
already increased approximately 1.2 C versus
pre-industrial levels® (see Figure 2). Meanwhile,
according to the World Meteorological Organization,
the frequency of natural disasters such as extreme
heat, oods, droughts, storms and wild res has
increased ve-fold over the past 50 years.”

While it is dif cult to attribute any one individual
disaster to climate change, there is very high
certainty that the increasing frequency has been
strongly in uenced by man-made emissions.8 For
example, the European 2019 heatwave, which
caused approximately 2,500 excess deaths across
the continent, was made 10 to 100 times more
likely by human-induced climate change.® Extreme
rainfall in Brazil (Rio Grande do Sul) in April and May
2024 led to catastrophic ooding, displacing over

4.7

Impacts of climate change are increasing
and will accelerate with further warming

580,000 people. Human-induced climate change
made this event twice as likely and increased its
intensity by 6% to 9%.%°

As global temperatures continue to rise, so will
the rate and severity of extreme weather events

As long as humanity continues to add greenhouse
gases to the atmosphere, global temperatures will
continue to increase. This will not only increase

the frequency but also the intensity of extreme
weather events. Warmer temperatures shift
historical weather patterns, resulting in increasing
evaporation, lower soil moisture, worsening drought
conditions and a greater risk of devastating wild res.
Warmer oceans provide more energy for storms,
intensifying both their frequency and strength.
Warmer air can hold more moisture, increasing
rainfall amounts and ooding risks. The world will
also experience more frequent extreme heat events,
with higher peak temperatures (see Figure 3).

These events already cost lives, increase damage
to infrastructure and threaten global food systems
(see Table 1). They also make our societies more
unstable by disrupting livelihoods, displacing
populations and straining resources. The likely
resulting political instability would make global
climate-related challenges even more dif cult

to solve.
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1.2

® Climate-related
disasters have
caused more than
$3.6 trillion in
economic damage
since 2000, more
than half of which
is attributed to
storms this

gure very likely
underestimates
actual costs.
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Climate change is already causing signi cant
economic costs

According to EM-DAT s international disaster
database, climate-related disasters have caused
more than $3.6 trillion in economic damage since
2000, more than half of which is attributed to
storms.® This gure very likely underestimates
actual costs, as it primarily re ects direct damage
such as infrastructure destruction, insured

losses and immediate economic impacts, while
excluding indirect effects such as longer-term
health consequences, loss of productivity and
natural resource depletion. The economic strain of
climate change is already massive, with a signi cant
portion, especially the unaccounted indirect effects,
currently borne by society at large.

Since the turn of the century, average damage
costs have more than doubled

The costs of climate-related damage increased
from around $450 billion between 2000 and 2004

Climate-related economic costs have more
than doubled over the past 20 years

to more than $1 trillion between 2020 and 2024
(see Figure 7). Early estimates for Hurricane Helene,
which wreaked havoc in Southeastern US states

in September 2024, indicate that this event alone
might be responsible for over $100 billion worth of
damage,*® making it one of the costliest hurricanes
in US history. An increasing frequency and intensity
of such events would mean that costs are likely to
escalate further.

The impact of future disasters can
already be felt

Insurance premiums for climate resilience and
protection from natural catastrophes are
estimated to increase by around 50% until 2030,
reaching a total of $200 billion to $250 billion.*”
As companies pull back coverage in vulnerable
areas, properties in certain parts of the world are
essentially becoming uninsurable.®

Economic cost of climate-related disasters has more than doubled since 2000

[ > @ > @

1. EM-DAT s database categorizes and shares economic data across: o0ods; storms; extreme temperature events; droughts; mass movement (dry and wet)

i.e. landslides & mudslides; wild res; volcanic activity; and earthquakes. Disasters related to volcanic activity and earthquakes are excluded here as they are
not directly linked to climate or climate change. 2. Data is extrapolated for 2024 s disasters, based on 2020-2023 averages, to show the trend for ve years from
2020-2024. 3. Others include extreme temperatures and mass movement (dry and wet); data for these uctuates due to reporting.

Notes: Graph uses 2023 adjusted dollar gures across the analysis for parity; pre-2000 gures have reporting biases, hence excluded from analysis. These costs
are only a subset of total damage from physical risks and hence underestimate likely total impacts and costs.

Sources: EM-DAT s international disaster database, hosted by the Centre for Research on the Epidemiology of Diseases (CRED), UCLouvain; BCG analysis.
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® By investing
2-3% of cumulative
global GDP in
mitigation and
adaptation
measures,
humanity could
prevent 10-15% in
GDP losses over
this century.
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Climate change is slowing down global
GDP growth

Compared with the physical impacts of warming,

its systemic effects on GDP are more dif cult to

quantify. Climate-related events have many indirect

consequences that are almost impossible to

measure. At the same time, it is hard to project to

what degree economic systems self-adapt. Even

in cases where the immediate consequences are

clearer, such as property damage after increased
ooding, the sustained strain on GDP is often

less obvious.

Global warming has several impacts that slow down
GDP growth by reducing economic output and/or
funnelling resources away from growth-orientated
activities. For example:

Reduced labour productivity: Extreme heat
reduces productivity, especially in outdoor
manual labour such as construction and
agriculture. According to the International
Labour Organization (ILO), by 2030, heat stress
alone could reduce global work hours by 2%.%°

Lower agricultural yields: Increasing droughts
and extreme precipitation events reduce
agricultural productivity. In recent years, affected
regions have seen up to a 10% reduction in
yields during extreme weather.?°

Infrastructure and property damage:
Climate-related disasters repeatedly destroy
infrastructure and property, diverting public
and private funds from productive investments
towards costly repairs.

Ecosystem decline: The collapse of key
ecosystem services, such as wild pollination,
marine sheries and timber, would further
impact GDP, particularly in countries reliant on
natural resource exploitation.

Further warming could put an increasing
strain on the world economy

Severe macroeconomic impact could
already be felt in the next decades

Numerous studies that have attempted to quantify

the impact of climate change warn it could already

put a material strain on global GDP in the coming
decades. By 2100, the current 3 C trajectory could
reduce global cumulative GDP by 16% to 22% that
is 10% to 15% more than on a trajectory of less than
2 C.% Some recent estimates, such as Kotz et al and
the fth vintage of NGFS macroeconomic climate
scenarios, indicate that the impacts on GDP of current
emissions could be even greater and felt sooner.

Global climate action very likely has a positive
economic business case

Several studies indicate that humanity would need
to invest around 2% of cumulative global GDP in
mitigation measures to move onto a below 2 C
pathway . On top of this, around 1% of cumulative
global GDP needs to be invested to adapt to already
unavoidable warming.?? Given these investments
could prevent 10% to 15% in losses to global GDP
over this century, they would jointly pay off up to
vefold (see Figure 8). These investments will require
government mandates and incentives, as voluntary
business actions alone are unlikely to be suf cient.

Any delay to emissions reduction in the present

will cost humanity dearly in the future both in hard
economic terms and through long-term impacts that
could fundamentally reshape our societies, such

as the increasing risk of mass migration, increased
mortality, biodiversity loss and con icts over
resources. There will also be a greater risk of reaching
critical environmental tipping points, where damage
to lives, nature and the economy would become
even more signi cant. While the long-term bene ts

of climate action far outweigh the immediate costs,
human behaviour is prone to overvaluing short-term
expense and underestimating future gain. This mental
discounting cognitive bias leads to hesitation, even
when the positive net present value of climate action
is clear and urgent change is economically justi ed.

In too many businesses, climate risks are wrongfully perceived
as a pure compliance topic. The most advanced companies are
looking at them from a nancial perspective to inform strategy,
risk management and disclosure assurance at the highest levels.

Sarah Barker, Managing Director, Pollination Law, Co-Chair of the
World Economic Forum s Climate Governance Community of Experts

The Cost of Inaction: A CEO Guide to Navigating Climate Risk 12



2 Corporate cost of global
Inaction: physical risks
on the rise in the next
two decades

With climate inaction increasing the frequency and
intensity of extreme weather events, companies face
mounting physical risks that could put up to 25%

of their EBITDA at risk within the next two decades
if they do not prepare.
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2.1

Climate change poses substantial
physical risks to private sector

The physical impacts of climate change put
companies operations, infrastructure and
supply chains at risk

Headlines about storms, oods, res, heatwaves and

droughts are now routinely followed by reports of their
impacts on individual companies assets, revenues or
costs. For example, consider the following:

Due to a 2022 drought, Sichuan s hydropower
generation dropped to about 20% of its typical
capacity, forcing Toyota and Foxconn to halt
production at their plants, while supply chain
disruptions extended to Tesla and SAIC Motor.z

Heavy ooding in Germany in 2021 in icted
$1.4 billion in damage to the tracks, bridges,
stations and other assets of railway operator
Deutsche Bahn.?*

Two years of wild res in California led to the
2019 bankruptcy ling of PG&E (Paci ¢ Gas &
Electric Company), with the utility reporting that
it faced $30 billion in liabilities.?

The historic 2011 oods in Thailand, which

displaced millions and saw 800 people perish,
devastated a key industrial corridor and
severely disrupted global supply chains. Toyota
estimated its operating pro ts were reduced by
approximately $1.6 billion over the year.?’

In addition to these acute events, chronic climate
impacts such as water scarcity, rising sea levels
and prolonged heatwaves are also becoming
more frequent.

As warming continues to accelerate, these risks
will materially increase

Each of these events was a shock at the time, but the
conditions that triggered them will become increasingly
likely down the line. As global warming drives more
frequent and extreme weather conditions, the risk
of physical damage to assets and infrastructure
rises, along with reduced worker productivity and
disruptions to supply chains that are vulnerable to
natural hazards. An in-depth analysis of the ways in
which physical risks might trigger value chain and
societal losses are available in the World Economic
Forum s report Business on the Edge: Building
Industry Resilience to Climate Hazards.?®




Physical risks will translate into material
costs within the next two decades

Climate risks could already trigger material of unchecked climate change (>3 C pathway),

losses in the next two decades companies in these sectors could nd an additional
5% to 25% of their EBITDA at risk by 2050. Under

Figure 10 shows how companies in different major a Paris-aligned scenario, these costs would be

sectors would be impacted by physical climate risks | materially lower.
under different temperature scenarios. In a scenario

FIGURE 10 | Physical risks could harm 5-25% of EBIDTA under current trajectory (by sector and region)

Notes: Estimates include economic impact from asset damage and business interruption from wild re, heat, coastal ooding, uvial ooding, cyclones, water
stress and droughts vs. historical baseline normalized to today; >3 C scenario is based on SSP3.7-0, which is a moderate- to high-emissions scenario projecting
temperature increases of 1.7-2.6 C by 2050 and 2.8-4.6 C by 2100. Translation of impact from % of asset value to EBITDA margin is carried out using sector
benchmarks on median xed asset turnover ratios (FAT) and EBITDA margins assuming sector and regional composition in 2050 is identical to current levels.
Individual company impact estimates can vary vs. sector estimates shown here depending on differences in e.g. share of xed assets and EBITDA margins vs.
benchmarks. See Appendix for methodology and sources.

Sources: Swiss RE, S&P Global Sustainable, Oxford Economics, Capital IQ, BCG analysis.




FIGURE 11

Seemingly small changes in risk can create disproportionately more damage

Note: Total EBITDA lost compared to todays nancial baselines.

Source: BCG analysis.

2.3

Companies recognize physical risks
but likely underestimate their impact

Companies increasingly recognize physical
risks, but likely underestimate the nancial
impact of these risks

In response to CDP s annual climate change
questionnaire in 2023,% 72% of the largest
thousand or so respondents across eight sectors
indicated that they identi ed physical climate
risks which could substantially impact their
business (see Figure 12). Yet many companies
struggle to translate broad climate scenarios

and general physical impacts into measurable
business risks. Climate risk data is often

fragmented and inconsistent, making it dif cult to

assess the full impact across a company s value
chain and integrate climate risks into traditional
planning processes.

The relatively few that do attempt to quantify
climate-related business risk (and report their

nancial exposure) report lower gures on average
than analysis conducted for this report would
indicate (see Figure 13). One reason for this could
be that many businesses currently identify only their
most immediate risks and treat them in isolation.
However, as global inaction increases the threat and
diversity of exposure, this approach is increasingly
inadequate for most businesses.
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® Companies

can reduce their
exposure to
physical risks
through a mix of
strategic, nancial
and operational
measures.

Investments in adaptation and resilience measures
can reduce companies nancial exposure. These
solutions can be divided into three categories:
strategic, nancial and operational.

Strategic solutions involve adjustments to the
business model to enhance long-term resilience.
This includes increasing the role of service-based
revenue streams and/or reducing reliance on
physical assets such as owned real estate.

Financial solutions involve managing climate
risks through nancial strategies. Companies can
transfer risk via innovative nancial tools such

as catastrophe bonds or parametric insurance
which provide rapid pay-outs based on prede ned
events or retain risk through designated budget
allocations for climate contingencies.

Operational solutions focus on protecting and
enhancing the resilience of key assets and operations.
This can include both physical infrastructure
improvements and nature-based solutions to mitigate
climate risks, including the following:

Corporate adaptation investments have
an increasingly positive business case

Fortifying assets, such as installing ood
protection barriers and/or reinforcing critical
facilities to withstand extreme weather. Nature-
based solutions, such as mangrove plantations,
can economically buffer against natural hazards
while enhancing the security and livelihoods of
surrounding communities.

Resource security, such as investing in water
conservation technologies, for example drip
irrigation or energy storage systems to ensure
operational continuity. Additional strategies
include onsite water reuse systems and nature-
based solutions such as permeable surfaces
and retention ponds to manage ooding and
support continuous operations.

Supply chain resilience, as highlighted in the
World Economic Forum s report From Disruption
to Opportunity: Strategies for Rewiring Global
Value Chains. Leading companies are already pre-
qualifying new suppliers as standby options and
building globally connected, multi-local supply
chains to enhance resilience and exibility.
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Corporate cost of own
Inaction: transition risks
are increasing

As global climate regulations tighten,
companies that fail to decarbonize would face
rising transition risks, with potential EBITDA
iImpacts of up to 50% from carbon pricing
alone in energy-intensive sectors by 2030.
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3.1

@ Global climate
commitments,
regulations and
incentive schemes
have signi cantly
accelerated in

the last decade.

Companies that do not decarbonize
may face increasing transition risks

Global climate commitments, regulations and
incentive schemes have signi cantly accelerated
in the last decade, particularly since the Paris
Agreement was adopted in 2015. While the world
is far away from achieving the 1.5 C ambition,
signi cant progress has been made across the
world, albeit at different speeds. The following
actions are the most notable:

Over 140 countries, including China, the
European Union (EU), India and the US,
covering 88% of global emissions, have made
national net-zero commitments.* At COP30
in Brazil, many countries are expected to
strengthen their commitments further.

In the EU Green Deal, Europe has followed

up its net-zero commitment with the most
ambitious emission reduction legislation globally,
including initiatives such as tightening the
emissions cap of its Emissions Trading System
(ETS), introducing an emission trading scheme
for non-ETS sectors (ETS Il), banning new
internal combustion engine (ICE) car sales by
2035 and enacting rules to drive the adoption

of sustainable fuels and hydrogen.

The US introduced its In ation Reduction

Act in 2022, which drives billions of dollars of
investments in green technologies such as
electric vehicles (EVs), renewables, hydrogen and
carbon capture, utilization and storage (CCUS).

China has reinforced its ETS in 2024,

adding stricter penalties and a revamped
emission reduction market, while at the same
time pouring billions into the expansion of
renewables, EVs and hydrogen.

Accelerating climate action creates transition
risks for companies. The Task Force on Climate-
Related Financial Disclosures (TCFD) identi ed four
main types of transition risks:3®

Policy and legal, such as carbon pricing rules
and the risk of litigation.

Technological, such as lower-carbon
ways to make steel or power big ships that
disrupt incumbents.

Market, meaning shifts in supply and demand
for commaodities, products and services.

Reputation, stemming from negative
stakeholder perceptions of a company s
climate actions.

Similar to physical risks, transition risks can
materialize through additional nancial costs.
They are equally dif cult to predict because they
depend on future government decisions, future
technological innovation and other unknowns.
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3.2

@ Demand for
fossil fuels or
technologies
could decline
much earlier
than companies
currently expect,
putting entire
business models
at risk.

FIGURE 16
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@ If transition risks materialize, they could

(003

An accelerating transition could trigger nancial
losses in several ways

Today, returns of fossil fuel business models still
bene t from substantial government subsidies

up to $7 trillion globally in 2022, according to the
International Monetary Fund.“® As they accelerate
decarbonization, governments would need to reduce
or eliminate these subsidies and are more likely to
price in negative externalities. As a result, increasing
carbon prices or other forms of penalizing climate
regulation could increase operational costs. Fossil
fuel-based assets may have to be prematurely
written down. Demand for fossil fuels or technologies
could decline much earlier than companies currently
expect, putting entire business models at risk.

Carbon pricing is key to accelerating the low-
carbon transition, but it is a risk for companies
that do not decarbonize

translate into material

nancial losses

Since the Paris Agreement, carbon pricing
mechanisms have expanded steadily and are now
covering around a quarter of global emissions,**
with Europe leading the charge. By 2030, ETS |

& Il are expected to cover nearly all emissions in
Europe,** with prices reaching $90 to $150/tCO,e,*
while similar schemes are beginning to emerge in
North America and Asia-Paci c. To meet well-
below 2 C goals, both coverage and price levels
would need to rise further. This would strengthen
the business case for green technologies but
expose companies that have delayed action until
the regulation is in place to additional costs and
a potential loss in competitiveness if they pass
them through. In particular, fossil utilities and
energy-intensive sectors such as materials, metals
and chemicals that do not decarbonize could risk
signi cant cost increases, potentially up to a level
equivalent to 50% of their EBITDA by 2030 (see
Figure 16).

Transition risk of 20+% EBITDA for some sectors in a rapid transition

7 7

Notes: Europe data excludes Russia; slow transition scenario is based on average share of emissions taxed per region (excluding EU where sectors under ETS
and future share of free allowances are used) and price of carbon per country; net-zero emissions scenario is based on IEA assumptions for carbon prices by
country type and BCG estimates for share of emissions taxed (advanced economies: $140/ton, 70%; emerging markets & developing economies with net-zero
commitment: $90/ton, 50%; emerging markets & developing economies without net-zero commitment: $24/ton, 20%); translation of impact from share of carbon
costs to EBITDA margin is carried out using EBITDA margins assuming sector and regional composition in 2030 is identical to current levels; individual company
impact estimates can vary vs. sector estimates shown here depending on differences in e.g. EBITDA margins and carbon intensity vs. benchmarks; carbon
intensity is averaged by top 25 companies per sector in the region (per tons of carbon emitted per $ million); see Appendix for methodology and sources.

Sources: International Energy Agency (IEA), company lings, Oxford Economics, Capital IQ, BCG analysis.
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3.3

FIGURE 18

(% of CDP respondents)

1. Utilities, including power grid.

Companies seem to underestimate these
nancial losses and overestimate the cost

of action

Companies are aware of transition risks
but seem to underestimate their impact

Of around 1,000 respondents to CDP s 2023
climate change questionnaire, 86% anticipated

signi cant transition risks for their business (see
Figure 18), compared with 72% for physical risks
(see Figure 12). However, those that quanti ed the
impact of these risks did not seem to anticipate
dramatic changes. Even in sectors highly dependent
on fossil fuels  such as oil and gas, energy-
intensive industrials and partly-fossil utilities  the

median-reported EBITDA impact from transition
risks did not exceed 4% (apart from the materials
sector, with a median of 27% impact on EBITDA).

This disconnect high awareness of transition

risks but an estimate of their scale that is modest

or perhaps a work in progress s linked to the
challenge of predicting how risks might unfold in a
fast-changing environment of disruptive technologies,
policy shifts and litigation. Nonetheless, it could well
happen and it will need to happen if the world is to
keep temperature rise at or below 2 C.

Companies recognize transition risks but estimate limited nancial impact

(% yearly EBITDA at risk, quartiles 1 to 3)

(benefit-to-cost ratio, quartiles 1 to 3)

v

=
v

I
iy

Note: Based on companies reported potential maximum nancial impact from identi ed climate transition risks at a medium- and long-term time horizon.

Source: BCG analysis, based on data from the CDP Climate Change 2023 Questionnaire.
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Unlocking new
growth by advancing
the climate transition

Climate leaders can unlock signi cant
growth and competitive advantage,

tapping into the $14 trilion market for green
technologies by 2030, while capitalizing

on emerging adaptation opportunities.
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4.1

® Sustainability
frontrunners

are positioned
to create clear
advantages in

a range of areas.

The climate transition presents one of the most
signi cant long-term opportunities for growth in
modern history

Much like the internet revolution, which created a
wave of winners and losers, this transition promises
even greater change. Companies that lead the charge
are not only opening new growth opportunities,

but also creating lasting competitive advantages,
disrupting legacy business models in the process.

BCG estimates the market for green technologies
and solutions at more than $5 trillion in 2024,

headed for nearly $14 trillion by 2030.5* It spans
sectors and value chains, with the largest segments
being alternative energy (49%), sustainable
transport (16%) and sustainable consumer products
(13%). All are growing well above GDP, at annual
rates ranging from 10% in consumer products to
20% for alternative energy.

Companies are seeing successes and setbacks

no surprise given the landscape of regulatory
change and uncertainties, technology competition
and evolving consumer preferences.

il Climate leadership still pays off

The advantages of being an early mover start
with growth, but do not end there

These advantages were explored in more detail
in the World Economic Forums 2022 report
Winning the Race to Net Zero: The CEO Guide
to Climate Advantage.5?

Overall, green premiums seem to be persisting
today but can be hard to realize amid uncertainties
around the expansion of green policies, in ation and
geopolitical implications as well as amid the need
to access new customers outside existing customer
segments, develop new product propositions and
establish novel, green pricing. For certain hard-
to-abate industries, transitioning to low-carbon
operations will present signi cant challenges and
risks, but underestimating the risks of inaction is
dangerous. Companies that delay action risk not
only falling behind more proactive competitors but
also missing out on the economic opportunities tied
to climate leadership.

Sustainability frontrunners are positioned to create
clear advantages in a range of areas (see Figure
20), including the following:

Deeper talent pools: Sustainability is a
magnet for top talent, with 24% percent of job
candidates reporting that they would reject
offers from what they perceive as unsustainable
companies.5®

Top-line growth: Green products often
outperform, with sustainable consumer goods
growing at 9.9% CAGR, driving one-third of
consumer goods growth despite being only
18.5% of the current market.>*

Saving cash and carbon: Operational

ef ciencies alone can cut emissions by 10%,
reducing costs as carbon prices rise, even
for carbon-intensive sectors. Across sectors,
approximately half of companies operational

scope 1 and scope 2 emissions can be
eliminated at no net cost.

Reduced regulatory risk: The EU s carbon
border adjustment mechanism (CBAM) will
take full effect by 2026. Companies reducing
emissions by 55% could see EBITDA margins
improve by 2-6 percentage points by 2030
compared with those that take no action.%®

Lower cost of capital: Top environmental

performers bene t from a lower weighted

average cost of capital (WACC) compared with

their peers.5® However, the gap has narrowed

since 2022, making it harder to measure the full
nancial bene t with certainty.

However, the pace and scale at which opportunities
develop will vary signi cantly in different scenarios
and industries, particularly where legacy grey
assets and infrastructure are deeply embedded.
New markets, such as hydrogen, also face higher
nancing costs due to higher interest rates and
risks tied to unproven projects. In these sectors,
the transition will likely require incremental steps
and may progress more slowly as risks and
opportunities materialize. Companies transitioning
from grey assets to greener technologies must
carefully navigate this balance, ensuring that
investments in green technologies and assets are
aligned with the scale and timing of future risks
and policy shifts across various climate scenarios.

)

Within IKEA and through the Alliance
of CEO climate leaders, we are
demonstrating the nancial upside of
climate-smart strategies, showing that

climate transformation can reduce costs
and drive signi cant returns.

Jesper Brodin, Chief Executive Officer,
Ingka Group (IKEA)
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FIGURE 20

The green advantage can still exist for those who act

1. Abatement level for cost optimization without considering any carbon price. 2. Based on a 75/tCO,e carbon price assumption for 2030.

Note: CAGR = compound annual growth rate, CPG = consumer packaged goods, WACC = weighted average cost of capital, pp = percentage point,

bp = basis point (0.01%).

Sources: 2023 BCG/The Network/The Stepstone Group proprietary web survey, IEA World Energy Outlooks (2016-2023), European Environment
Agency, Statista, Plant Based Foods Association, IEA Global EV Data Explorer, Our World In Data, NYU Stern Centre for Sustainable Business, EU
announcements, LSEG Data & Analytics, Capital IQ, BCG benchmarks, BCG analysis.

4.2

In heavy industry, climate leaders
play a long-term game

While consumer products can bring sustainable
offerings to market in a few years, leaders in
hard-to-abate industries such as steel and aviation
operate on longer timeframes, often collaborating
with value-chain partners and governments to
scale-up game-changing solutions.

For example, the Swedish steel company SSAB
recently reached a milestone in its years-long effort
to bring green steel to the market. In April 2024,
the company announced the next phase for its
HYBRIT partnership with miner LKAB and energy
company Vattenfall: construction of a fossil-free
mini-mill in Lulea, Sweden, with a start-up planned
in 2028. Formed in 2016, the partnership is already

producing steel for customers such as Volvo
Group, positioning SSAB as a European green
steel leader as it prepares for future regulatory
and market demands.

In aviation, Airbus expanded its sustainability efforts
in 2024 by becoming the anchor investor in a $200
million fund for sustainable aviation fuel solutions.
The company aims to decarbonize the sector

with clean hydrogen, targeting the rst hydrogen-
powered commercial aircraft by 2035, while building
a green hydrogen network in the Asia-Paci ¢
region.>” These investments are key to staying
competitive and securing the industry s future in a
low-carbon world.
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@ Certain
companies are
positioning
themselves as
climate change
winners by
developing
innovative
solutions to help
mitigate climate
risks in their value
chains, unlocking
new markets
along the way.
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As climate impacts intensify, governments and
businesses are increasingly turning to adaptation
solutions to protect communities, infrastructure and
supply chains. These solutions range from building
seawalls and reinforcing infrastructure to withstand
oods and storms, to creating climate-resilient supply
chains and improving water management with smart
irrigation and recycling technologies. For example,
to instil rural resilience, Timor-Leste has built ood
protection structures, including roads, bridges and
drainage systems, to withstand extreme weather
events such as oods and landslides. Similarly,
community-based resilience initiatives, such as
wetland restoration and urban green spaces, also
help protect neighbourhoods, assets and operations.
Chinas Sponge City Program helps cities manage
oods by allowing excess water to be absorbed
naturally, reducing the burden on drainage systems.

Certain companies are positioning themselves as
climate change winners by developing innovative
solutions to help mitigate climate risks in their value
chains, unlocking new markets along the way.

The World Economic Forum s 2023 report
Accelerating Business Action on Climate Change
Adaptation,® highlighted examples in a variety
of sectors:

Energy:

Schneider Electric partnered with AiDash in
2023 to launch a service that helps utilities
build climate-resilient electrical grids by
forecasting storm- and wild re-related outages
and damages.

Construction materials:
Vetrotech by Saint-Gobain produces hurricane-

and re-resistant glass, offering additional
resilience against such hazards.

3 The warming climate is creating
a market for adaptation solutions

Holcim s Hydromedia, a permeable concrete,

enables construction of a water management

system combining concrete with advanced

drainage technology to reduce the risk of
ooding by absorbing rainwater from streets,

parking lots and structures, driveways

and walkways.

Food and beverages:

OCP Group is encouraging farmers to transition
to regenerative agriculture practices, thereby
improving soil health and water retention while
boosting yields and building resilience against
climate change. This initiative leverages carbon
credit markets to incentivize smallholders to
make this transition and provides advanced
technology for rigorous monitoring, reporting
and veri cation of credit quality.

John Deere s production and precision
agriculture unit is developing technologies
that help farmers adapt to changing climate
conditions and improve yields by optimizing
water use and reducing soil erosion. In 2023,
the unit generated $27 billion in net sales, up
22% from the previous year.

Financial services and insurance:

Swiss Re has launched a parametric
insurance solution to protect coral reefs in
Mexico s Yucat£n Peninsula. Developed in
collaboration with The Nature Conservancy
and local governments, this policy provides
pay-outs when hurricane wind speeds exceed
set thresholds, enabling rapid ecosystem
recovery efforts.
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s The CEO Climate
Leaders Guidebook

CEOs need to embed climate risk into their
corporate strategy, as failing to act will severely
undermine business resilience, competitiveness

and ability to capitalize on the growing demand
for sustainable and resilient solutions.
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FIGURE 21

Core actions

Enablers

Source: BCG analysis

® In past years,
global leaders
have consistently
ranked extreme
weather events
and climate
disasters among
the top ve
global risks.

The CEO Guidebook to Managing Climate Risks

Conduct a comprehensive climate

risk assessment

In past years, global leaders have consistently ranked
extreme weather events and climate disasters
among the top ve global risks.®° Cascading effects
such as the failure of climate action, biodiversity

loss and critical changes to earth systems have
recently risen to prominence, re ecting the growing
recognition of longer-term impacts.

Climate risk assessment should be rmly grounded
in scenario-based analysis across three key areas:
measuring physical risks, evaluating transition risks
and identifying climate-related opportunities. To
build a comprehensive view, companies should
assess these dimensions in the context of their
own exposure, their supply chain and the broader
societal and economic impacts.

Measure physical risks

The assessment of climate hazard threats to a
company s key assets should be performed by
applying different warming scenarios and time
horizons. Both exposure (how likely are hazards?)
and vulnerability (how severe could the damage be?)
should be considered across asset types, value
chain steps including the supply chain, and types of
hazards such as oods, droughts and wild res.

Once identi ed in a structured way, risks can be
guanti ed either by using a scoring approach or a
more precise (and more complex) nancial approach:

Quanti cation by scoring uses vulnerability
matrices and climate hazard data to generate risk
scores based on the vulnerability of an asset type.
It enables companies with limited prior knowledge
of their climate risks to identify high-risk hotspots
that need deeper consideration (see Case Study 2).
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Manage risks in the current business portfolio

Having adequately assessed relevant climate
risks, companies can invest in adaptation and
decarbonization to keep them under control.

Invest in adaptation and resilience

Companies need a comprehensive adaptation
and resilience plan developed across three levels:

Strategic (e.g. shifting the business model to
increase service revenue or reduce reliance on
real estate)

Operational (e.g. creating backup logistics
plans or installing ood barriers)

Financial (e.g. using insurance for risk transfer
or setting budgets for risk retention)

An operational adaptation and resilience

plan typically includes investing in resilient
infrastructure, systems and crisis protocols

to ensure business continuity. Implementing
predictive mechanisms and early warning systems

also allows companies to respond dynamically,
minimizing adverse effects.

As part of a successful adaptation plan, companies
should collaborate with local authorities to ensure
efforts are compliant, appropriate and consistent
with local adaptation planning.

We regularly assess and enhance our
protection measures like the construction
of flood barriers and storm-proof
buildings. We also cooperate with

local authorities to ensure that our risk
management strategies align with broader
resilience efforts locally.

Stefan Klebert, Chief Executive Officer,
GEA Group

These efforts and investments support the resilience
of a business and secure competitive advantage
over peers that may need to shut down production
as a result of extreme events.
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® Reshaping your
business portfolio
is not just about
decarbonization

it is about
unlocking growth,
boosting resilience
and ensuring
long-term value
for shareholders.

Pivot your business to unlock opportunities

Reshape the business portfolio

As the transition to a net-zero economy accelerates,
companies have a signi cant opportunity to unlock
new market potential by reshaping their portfolios

CASE STUDY 6

and embracing decarbonization. By identifying areas
where innovation and sustainable practices can fuel
growth, businesses can build strategic resilience.
Sectors such as renewable energy and sustainable
agriculture, along with circular economy solutions,
present substantial long-term opportunities.

OCP Group s diversi cation through green investments

The Moroccan fertilizer company is making

signi cant investments in green hydrogen and
green ammonia to transform its operations and
align with global decarbonization goals. By
integrating these sustainable technologies, OCP
is not only reducing its carbon footprint, but also

Capitalize on physical resilience

Similarly, companies with strong adaptation
strategies can outpace competitors and seize new
business opportunities. Those resilient to extreme
climate events recover faster, leverage broader
capabilities to manage disruptions and attract more
clients, fostering loyalty.

CASE STUDY 7

positioning itself to lead in the emerging markets
for sustainable agriculture and new value chains in
the energy space.

Source: OCP, BCG analysis.

Align capital allocation
with climate strategy

Reshaping the business portfolio will only get as far
as capital allocation allows. Balancing short-term
pro tability with long-term sustainability requires
repurposing assets, managing the risk/reward

pro les of sustainable investments and ensuring
competitiveness in green sectors. Transparent
communication with investors is key to maintaining
con dence and securing necessary nancing.

Repsol s strategy to transition while protecting
shareholder returns

Repsol has committed to progressively shift 45%
of its CapEx over the next ve years® towards
renewable energy and biofuels while protecting
shareholder returns. It achieves this by redirecting
cash ows from conventional businesses into

its climate-transition businesses. This strategy
enables Repsol to work towards its net-zero

emissions goal while protecting current business
in the short term and maintaining investor

con dence. Market capitalization rose by over
$1 billion the morning the strategy was publicly
announced.

Sources: Repsol, BCG analysis.
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Monitor risks and report on progress

Set up climate risk monitoring

While many companies view monitoring and reporting
on progress as a burden, it can become a driver for
performance. Instead of treating it as a compliance
checklist for external audiences, companies should
integrate climate risk monitoring and external
reporting into their operations and planning.

)

When reporting is integrated as a

key driver of performance, it enables
organizations to better tackle risks and
seize opportunities. But if it is seen as

a compliance checklist, reporting can
become a burden.

Simon Henzell-Thomas,
Global Director of Climate & Nature,
Ingka Group (IKEA)

Disclose material exposure
and adaptation activities

Transparent reporting on both adaptation

and mitigation efforts is essential for building
stakeholder con dence. Reporting does not just
ensure compliance with mandatory and emerging
requirements (e.g. from the EUs Corporate
Sustainability Reporting Directive and the
International Sustainability Standards Board); it is
also an opportunity to build a differentiated narrative
for investors and partners seeking sustainable and
resilient investments and green products.

Adopting practices to monitor risks and report

on progress enables continuous improvement.
Companies need to learn from past experiences
and adapt strategies to better manage future
climate challenges. Given the ever-evolving nature
of climate conditions and risks, this iterative
process is essential.
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