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Focusing capital on the long term to support a sustainable and prosperous economy

Millions of people around the world are saving money to meet personal goals—funding a comfortable retirement, 
saving for someone’s education, or buying a home, to name a few.

The funds to support these goals are safeguarded by institutional investors—pension funds, sovereign wealth funds, 
insurers, and asset managers—who invest in companies for the prospect of growth and security. These savers, their 
communities, and the institutions that support them make up the global investment value chain, and each benefit from 
long-term decisions in different ways.

Data shows that long-term-oriented investors deliver superior performance, and long-term-oriented companies 
outperform in terms of revenue, earnings, and job creation. But despite overwhelming evidence of the superiority  
of long-term investments, short-term pressures are hard to avoid. A majority of corporate executives agree that longer 
time horizons for business decisions would improve performance, and yet half say they would delay value-creating 
projects if it would mean missing quarterly earnings targets.

Today, the balance remains skewed toward short-term financial targets at the expense of long-term value creation.

FCLTGlobal’s mission is to focus capital on the long term to support a sustainable and prosperous economy. We are 
a non-profit organization whose members are leading companies and investors worldwide that develops actionable 
research and tools to drive long-term value creation for savers and communities.
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Climate change is a force reshaping the global 
economy—and will influence capital allocation for 
decades to come. Climate-related risks and externalities, 
especially carbon emissions, are becoming material to 
long-term financial decision-making.

Yet investors and companies alike are navigating 
mixed signals. Carbon markets remain fragmented 
across jurisdictions, and prices are often too low or too 
uncertain to send clear investment signals. Internal 
carbon values vary widely—even within the same 
sector—leaving decision-makers without a consistent 
foundation for action. 

Furthermore, payoffs to any climate investments often 
follow a “J-curve”, leaving investors and companies 
a decision to pay now or pay later. And as a result of 
several persistent barriers to adoption, such as short-
term performance pressures, misaligned time horizons, 
and inconsistent internal metrics, many are indeed 
choosing a “wait and see” approach.

Despite these challenges, forward-looking investors and 
companies are not waiting. Incorporating the future cost 
of carbon and other climate externalities into today’s 
capital allocation decisions is becoming a hallmark of 
competitive strategy. Just as with any financial input, 
the cost of carbon can be used to evaluate risk, guide 
opportunity, and future-proof portfolios. 

This report examines how the cost of emissions is 
affecting long-term capital allocation decision making 
from two key perspectives. Firstly, from the portfolio 
perspective of asset owners such as pension funds, 
sovereign wealth funds, and insurance companies. 
Secondly, from the perspective of companies operating 
in global industries, in both public and private markets, 
where key business investing decisions such as capital 
projects, research and development, and strategy 
increasingly rely on a long-term vision of the cost  
of carbon and how that could affect investments  
made today. 

A resounding link between the two perspectives is that 
institutions that are ahead of the curve are treating the 
cost of carbon like a financial input – it’s part of the 
formula that factors into the price of an asset, or the 
potential return for business investment.

This report offers practical guidance for doing exactly 
that. Drawing on insights from leading investors and 
companies, it outlines the tools and approaches that 
make climate costs more actionable—from Net of 
Carbon EBITDA and carbon beta to marginal abatement 
cost curves, shadow pricing and sensitivity analysis.

By embedding future climate costs into financial models, 
stress-testing investments under different scenarios, 
and developing internal views on carbon pricing, 
decision-makers can build long-term resilience while 
enhancing risk-adjusted returns. This paper is designed 
to help investors and companies alike move from theory 
to practice—and stay ahead of the curve.

EXECUTIVE SUMMARY
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Decarbonization is a major investment theme for long-
term investors, given the worldwide shift already under 
way in energy infrastructure, transportation, agriculture, 
business models, and the built environment. Annual 
climate finance surpassed $1 trillion in 2021 and has 
been climbing since.1 Renewable energy generation will 
meet 35 percent of global demand by 2025; that mix 
was just 19.5 percent in 2010.2 Investment flows contrast 
with the global cost of climate change damages, which 
could range between $1.7 trillion and $3.1 trillion per 
year by 2050.3

Climate-related risks will have far reaching implications 
for the long-term investment portfolios of sovereign 
wealth funds, pension funds, insurance companies, 
and endowments. A recent survey of 200 asset 
owners found that 56 percent plan to increase climate 
investment over the next 1-3 years, and 46 percent said 
that navigating the transition is their most important 
investment priority over the same period.4

Despite momentum, progress feels incremental. Today’s 
volatile political and geopolitical context has upended 
climate and industrial policy, creating significant 
uncertainty for long-term investors. A reshuffling of 
global trade and supply chains also means a reshuffling 
of where emissions occur. To be clear, the climate 
transition was never assumed to progress in a linear 
fashion. At times, decarbonization pathways may appear 
to stagnate or even move in the wrong direction. While 
various regions are at different points in implementing 
climate policies, greater policy uncertainty has the effect 
of widening potential outcomes. 

Investors are probably wondering, where do we go  
from here?

Successful long-term investing is built around having 
a future view of risks and opportunities, including 
how climate policy and regulations will affect future 
investment, and in particular, how economies move 
to price carbon emissions. This paper will provide a 
fresh look at how asset owners can approach risks 
and opportunities in the climate transition, by focusing 
on carbon price risk and how the cost of carbon could 
affect portfolios over the long run. The end of this 
chapter contains toolkits for asset owners and investors 
to facilitate analysis of transition risk in portfolios.

Straight talk on climate risks and opportunities

Imagine a market where the trajectory is unclear. It’s 
changing rapidly, and the instruments and rules are 
new and different. There may be disparate prices in 
different jurisdictions for the same instrument, while 
opportunities for making money seem overlooked. Is it 
high yield bonds or mortgage-backed securities in the 
1980s? Hedge funds or emerging markets in the 1990s?

Carbon markets today evoke that feeling – they’re 
nascent and perhaps even inefficient. They possess the 
ingredients that attract market participants and support 
the search for alpha, through unique insights, due 
diligence, and data analysis.

Carbon markets and the cost of emissions within 
them are not a requirement or a commitment made 
by investors, but rather present as a financial input in 
computing future risk and return opportunities. Just as 
interest rates, inflation, growth, and other key macro-
economic factors serve as building blocks for evaluating 
asset allocation, real estate deals, infrastructure and 
private equity, the cost of carbon can also serve as an 
input in the investment process. Specifically, a view on 
where carbon markets and policy are going, and how 
that could affect cash flows of investments over various 
time horizons.

The entire investment industry is built around having a 
future view on macro-economic factors, yet there seems 
to be a prevailing thought in financial markets that the 
cost of emissions is far off in the future. But the future 
can sneak up on you, and no investor likes to be caught 
off guard. Investors may be happy collecting interest 
and dividends now, but if they’re unprepared, portfolios 
will not be resilient to shocks in carbon markets. 

Asset owners are in a unique position

Asset owners that are ahead of the curve assess the 
cost of carbon as a financial input for transition plans, 
strategy, and risk assessment, regardless of their 
location, political views, or whether there is a net-zero 
commitment or not. Asset owners are at the center of 
a “value chain” of investment activity: they invest in 
companies and assets directly that generate emissions 
or hire external asset managers to invest on their behalf. 

INTRODUCTION
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Asset owners are currently navigating a period 
where parts of their portfolios may reflect 
the economics of carbon emissions, while 

others may not. In Decarbonizing Long-term Portfolios, 
FCLTGlobal research found that an adaptable, top-
down approach to decarbonization provides long-term 
investors with multiple levers for addressing climate risk 
inside their investment portfolios while fulfilling their 
purpose and capitalizing on new opportunities. 

The companies that asset owners invest in 
may or may not use internal carbon prices 
(ICPs) or shadow carbon pricing to reflect the 

cost of emissions over time, or they may be subject to 
regulated carbon prices. A recent FCLTGlobal study 
found that 14 percent of MSCI ACWI companies reported 
using an internal carbon price. This was up from just 5 
percent five years ago. 

The asset managers that asset owners 
hire serve as a bridge between portfolio 
companies and owners, on issues like strategy, 

company engagement, investment selection, and due 

diligence. Effective investment mandate design holds 
managers accountable to the owner’s expectations 
and views on climate change. Institutional Investment 
Mandates: Anchors for Long-Term Performance, 
provides tools for asset owners and managers to create 
mandates that align both parties on long-term goals, 
including sample mandate terms that consider  
climate objectives.

Investors face a patchwork of global policy and 
regulations

Today, the world is at different points on internalizing 
the economics of emissions. One study places the 
global average price of carbon at around $23 a ton 
in 20235, while it is estimated that just 24 percent of 
global emissions are covered by direct or indirect 
pricing measures.6 Analysis from the World Bank Group 
includes measures such as direct carbon taxes, fuel 
taxes, and emissions trading schemes (ETS), net of fuel 
subsidies (exhibit 1). The majority of emissions pricing 
has been through fuel taxes, with ETS a small but 
growing portion.

Exhibit 1: Global Total Carbon Price for the Period 2015-2021 (USD 2023)

Source: World Bank Group, “State and Trends of Carbon Pricing”, 21 May 2024
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Policy sets the backdrop to climate action, yet regulatory 
treatment of carbon emissions is uneven around the 
world. Furthermore, carbon markets exist as mandatory 
(compliance) schemes as well as voluntary programs. 
Economists debate the merits of implementing quantity-
based instruments (ETS), or price-based (fuel taxes) 
policies, without a strong consensus on an optimal 
approach for adoption in the current context7. Green 
incentives and decarbonization subsidies, like tax 
credits for clean energy investment, have also been a 
major factor in shaping markets. As a result, investors 
face the challenge of investing in markets at various 
stages of developing their domestic policies for pricing 

carbon emissions. Are we in the midst of a “carbon 
carry trade” where capital is drawn to regions where 
emissions are relatively underpriced compared  
to regions where the cost of carbon is internalized  
by markets?

It is a fast-evolving landscape, with policy taking steps 
forwards and backwards. Yet momentum has been 
building in local markets. The global value of traded 
carbon dioxide (CO2) permits reached a record $948.75 
billion in 2023, while 12.5 billion metric tons of carbon 
permits changed hands 8. Exhibit 2 shows regions 
around the world that have implemented various policies 
to capture the cost of carbon in emissions.

Exhibit 2: Map of Carbon Taxes and ETS

Source: World Bank Group, “State and Trends of Carbon Pricing”, 21 May 2024
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Even since this graphic was produced in May 2024, 
major markets have implemented pricing mechanisms. 
Brazil established the Brazilian Greenhouse Gas 
Emissions Trading System in November 2024, to be 
phased in over the next five to six years.9 Indonesia has 
been advancing cap-and-trade with plans to expand 
coverage to industrial sectors. 

Investors are closely following developments in the 
European Union and its Emissions Trading System, 
which is set to decrease the quantity of free emissions 
allowances, leading to potentially higher prices over 
time. New mechanisms are arising, such as carbon 
tariffs, which require importers to pay the same carbon 
prices as domestic producers to reduce “carbon 
leakage”. The first carbon-tariff system, the EU Carbon 
Border Adjustment Mechanism (CBAM), takes effect in 
October 2023 for reporting purposes, and becomes 
chargeable in January 2026.10 CBAM has the potential 
to significantly influence market development as it 
serves as an incentive for other countries to price 
emissions. Why would a country let other governments 
collect revenues that they could be collecting on local 
production that is exported to the EU?

Understanding the barriers to evaluating the 
cost of carbon for portfolios and assets

FCLTGlobal convened members for a working group in 
Q4 2024, with asset owners and asset managers sharing 
their experiences on the theme of climate change and 
managing transition and physical risks in portfolios. 
Member CEOs met at FCLTGlobal’s annual Summit in 
January 2025, where the subject of addressing future 
climate costs featured in the agenda. CEOs were 
concerned with carbon pricing realities and how low 
carbon prices translate into weak investment signals. 
They also highlighted the benefits of scenario planning 
based on climate science fundamentals – actual levels 
of CO2 in the atmosphere and projections going  
forward. Several things stood out from these 
discussions, including:

• Uncertain financial impact – Regulatory 
uncertainty and the timing of policy development 
complicate short- and long-term capital allocation 
decisions. Individual company responses, as well 
as decarbonization pathways and how emissions 
cost will affect future earnings also contributes to 
financial uncertainty. An investor may determine 
little impact to future earnings, if, for instance, 

companies can pass through higher costs of  
carbon to consumers. Pass-through strongly 
depends on the market structure and the supply-
demand equilibrium.11

• Low confidence in financial assumptions – 
Uncertainty around the trajectory and level of 
carbon prices leads to lower confidence in risk/
return assumptions. Low confidence in assumptions 
means that information output from models, 
scenario analysis, and due diligence does not 
significantly impact or influence investment decision 
making. There is no singular quantitative model or 
approach that fully captures the risk of carbon in 
portfolios. For analyzing real estate investment like 
a building, it’s more straightforward. A business, 
with complex supply chain, shipping routes, and 
energy sources, is much more complicated.

• Focus on immediate financial performance –  
Some investors fall into the trap of prioritizing short-
term financial performance. While carbon prices 
are comparably low in the current environment, 
assuming they will be low forever could expose 
portfolios to future shocks.

• Cost and complexity – While disclosures have been 
improving, data collection and management as well 
as the complexity of measuring emissions has been 
a challenge for investors. Not all companies globally 
report on their emissions, requiring estimation 
methods in some instances. Yet you could also say 
that there is too much data, which makes focusing 
on what is material and impactful to a business more 
difficult to process and interpret.



Ahead of the Curve: Factoring the cost of carbon into long-term decision-making  | 10

The cost of carbon, reflected as a price per ton 
of emissions, is a critical financial input

68 percent of financial professionals in a recent survey 
believe that climate risk is mispriced in the stock 
market.12 Investors clearly grapple with uncertainty 
about the future path of climate change, the energy 
transition, policy parameters and adaptation by firms 
and households.13 Market pricing is also hampered 
by a lack of historical data, consistent methodologies, 
standardized metrics, and comparable disclosures 
around climate risks.14

There is a real risk of underestimating – or 
overestimating – the cost of emissions and its impact 
on asset prices, but that doesn’t mean it should be left 
out of the formula. Effective processes place less of an 
emphasis on accurately forecasting future carbon costs, 
and more on developing fundamental analysis around 
policy, market development, and company response, 
with an objective of embedding those views in decision 
making. Few investors accurately forecast the path  
for interest rates, yet that doesn’t mean investors 
shouldn’t develop views on how central banks may  
set monetary policy. 

Not all emissions are the same

Measuring portfolio emissions is a daunting task.  
A number of asset owners and asset managers have 

developed methodologies to measure their carbon 
footprints – there are plenty of good practices for 
investors to follow in this regard. Yet there are gaps 
in that reporting, in asset classes like private equity 
where data may not be available, or other blind spots 
to consider. Ask an investor how confident they are in 
their assessment of carbon footprint and you may get a 
caveated answer.

In developing decarbonization scenarios and cost 
scenarios, investors could make some simplifying 
assumptions (Exhibit 3). Considered to be mostly part of 
Scope 1 or 3, Unabatable emissions are the emissions 
that are too costly to reduce or eliminate, or there isn’t 
yet a technological solution to reduce them. These 
are the emissions that a company ends up paying 
for, affecting earnings. Scope 2 emissions would 
eventually be mitigated through the decarbonization of 
energy systems, with potential cost pass-through. As 
one investor put it at FCLTSummit 2025, “Would you 
rather own 1 ton of Scope 1 emissions, 5 tons of Scope 
2, or 1 ton of Scope 3. I would take Scope 2 emissions 
because Scope 1 are hard to abate, the value at risk 
comes from Scope 1”. The source of emissions really 
matters: a company or asset with high Scope 1 will be 
more sensitive to the price of carbon, with an asset 
valuation as a function of how difficult they are to abate 
or mitigate.

STAYING AHEAD OF THE CURVE

Exhibit 3: GHG Emissions at Portfolio Companies and Assets

Source: World Bank Group, “State and Trends of Carbon Pricing”, 21 May 2024

GHG emissions Portfolio company or asset Questions to ask for simplifying assumptions

Scope 1 
emissions

Direct emissions from sources owned or 
controlled by the company or asset

Is the cost to abate emissions high, or is it 
currently technologically unfeasible? What are the 
conditions needed to abate emissions?

Scope 2 
emissions

Indirect emissions from the generation of 
electricity, heating, or cooling consumed by 
the company or asset

Is there a pathway for decarbonizing energy 
inputs, or cost pass-through?

Scope 3 
emissions

All other indirect emissions not included in 
Scope 2 that occur in the company or asset’s 
value chain (upstream emissions), and that are 
not owned or controlled by the reporting entity

What is the cost to switch suppliers or change 
business models?
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Climate winners and losers

Building on the concept of asset valuation sensitivity 
to emissions, carbon pricing can be used to uncover 
which companies or assets are poised to benefit from 
higher carbon prices, and which will be harmed. Just 
as one can view that owning shares in an oil company 
is like being long the price of oil, it’s also tantamount to 
being short the price of carbon. The higher the price of 
carbon, the higher the risk to earnings of unmitigated 
emissions. The same can be said for companies that are 

“long carbon prices”. Depending on whether the price of 
carbon reflects a cost, or is a source of revenue, it’s like 
having a short or long call option on the price of carbon 
embedded in your portfolio.

Tesla, which only manufactures electric vehicles, has 
earned billions of dollars selling emissions credits to 
other automakers, collecting $2.1 billion in the first nine 
months of 2024 alone, which was 43 percent of net 
profit.15 Carbon credits have been a key revenue driver 
for the automaker, even as other automakers have 
struggled to meet regulated emissions targets. A long/
short mindset to the price of carbon reinforces the view 

that the price of carbon is a financial input or indicator 
in valuing an asset and recognizes that there will be 
winners and losers as carbon prices fluctuate. 

The market seems to overlook the possibilities of 
technological developments, especially in the energy 
sector, which could put downward pressure on carbon 
prices. Investing in low carbon technologies and 
research and development holds the potential to deliver 
winners and reduce carbon risk in portfolios.

Financial tools in carbon markets are improving

The investment industry spends significant time and 
resources developing forward looking views on key 
financial variables, the price of carbon is just another 
to add to that mix. As carbon markets continue to 
mature, several developments in financial markets have 
supported investors and companies in managing risks. 
The emergence of derivatives markets is one such 
development. Futures and options markets volumes 
for the EUA, UKA, CCA, and RGGI, the largest cap 
and trade markets in the world, have been increasing 
(Exhibit 4).16

Exhibit 4: Derivatives Trade Volumes Have Increased Since 2019

Source: Futures and Options Monthly Trade Volumes – EUA, UKA, CCA, RGGI – Intercontinental Exchange
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Broadly speaking, derivatives aid in the allocation of 
risks and provide tools for companies and investors 
to manage risks, and they can lower the cost of 
diversifying portfolios. It is also a compliance tool for 
meeting emissions caps placed on regulated entities. 
Companies can lock-in prices on their future carbon 
emissions through derivatives markets. Investors 
can trade derivatives contracts, speculate on prices, 
search for arbitrage opportunities, or hedge portfolio 
exposures. Negative carbon convenience yields have 
attracted the attention of carbon traders interested in 
exploiting arbitrage opportunities between carbon spot 

and futures markets.17 Furthermore, Investors can use 
price signals from carbon derivatives to assess climate 
transition risk in their portfolios.18

The forward price curves of futures contracts offer 
market views on the future price of emissions and 
is analogous to the term structure of interest rates 
(Exhibit 5). Although academic research in commodities 
markets finds that futures prices have not been reliable 
predictors of subsequent price movements,19 derivatives 
markets do provide a complimentary source of 
information for investors to analyze.

Exhibit 5: Carbon Futures Price Curve – EUA Futures Contract

Source: https://www.barchart.com/futures/quotes/CK*0/futures-prices, accessed 28 May 2025
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Given significant uncertainty in climate change policy, 
geopolitics, technology, and in some cases, backlash 
against sustainability initiatives, asset owners and long-
term investors would benefit from a “reboot” of their 
approach to managing risks and opportunities resulting 
from climate change. Despite the near-term uncertainty, 
investors able to think long-term enough acknowledge 
the risk that the cost of carbon places on portfolios. 

A recent study combining climate scenario analysis with 
assessments of impacts on firm revenues and operating 
costs—capturing both winners and losers—found that 
aggregate losses on an equity portfolio composed of 
MSCI World Index companies could range from 0.5 to 
6.0 percent.20 Sector-specific losses were found to be 
much higher, reaching as much as 10 percent to 60 
percent in vulnerable industries such as utilities.

One firm’s added cost could become another firm’s 
added revenue. As such, investors need forward-looking 
measures of transition risk and opportunity, that are 
flexible enough to apply to multiple scenarios, and  
that highlight the upside and downside to companies 
and industries. 

A handful of leading investors have  
developed tools 

Investors that are ahead of the curve have defined 
approaches to climate risk and opportunity, integrating 
tools into investment strategy and decision making. 
Investors recognize that we are in a period where not  
all parts of their portfolio reflect the economics of 
carbon prices. Some leading examples from asset 
owners include:

Singapore’s Temasek currently applies 
an internal carbon price (ICP) of $65 per tCO2e to 
embed the cost of carbon in its investment and 
operating decisions, and to further align its portfolio and 
business to the company’s net zero target.21 Review of 
the ICP is performed every two years, and takes into 
account carbon price projections by international bodies. 

Temasek has also developed a proprietary metric called 
the “carbon spread”, which reflects its ICP modelled as a 
spread on top of its risk-adjusted cost of capital, acting 
as a trigger for deeper analysis into the climate 
transition and decarbonization plans of prospective 
investee companies.22

GIC, also of Singapore, has published 
research on carbon markets and investment portfolio 
analysis. Carbon Earnings-at-risk Scenario Analysis 
(CESA) is a forward-looking risk measure that estimates 
the portfolio's value at risk due to carbon prices.23 The 
tool can be incorporated directly into companies’ 
valuation analyses and is combined with a scenario 
analysis approach for assessing carbon earnings-at-risk 
at the total portfolio level, helping to identify specific 
areas of vulnerabilities within the portfolio for deeper 
due diligence. GIC finds that carbon price impact varies 
widely across climate scenarios, ranging from 0 percent 
to 14 percent for a global equities portfolio tracking the 
MSCI All Country World Index.

Norway’s Norges Bank Investment 
Management estimates net portfolio losses associated 
with different climate scenarios using MSCI’s Climate 
Value at Risk (CVaR) model.24 CVAR is a bottom-up 
model that approximates the net climate costs of each 
individual portfolio company, rolling them up to the 
portfolio level. In broad terms, the loss estimates are the 
discounted sum of portfolio losses until 2080 associated 
with climate policy risk, technological opportunities, and 
physical climate impacts. Based on NBIM’s global equity 
investments at the end of 2024, the cumulative impact 
of climate change on the portfolio’s value by 2080 
across various scenarios is estimated to result in a 
reduction ranging from 2 to 10 percent of present  
value, and 2 to 8 percent when technology opportunities 
are considered.

APPROACHES TO INTEGRATE RISKS AND OPPORTUNITIES IN PORTFOLIO 
INVESTMENT DECISION MAKING
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Striking the right balance 

This report highlights several approaches, in the 
following toolkits, that enable asset owners and 
investors to “reboot” their assessments of climate risks 
and opportunities. During working groups, we heard 
from participants that striking the right balance between 
complexity and simplicity of tools was important. 
Complex methodologies benefit from additional rigor, 
yet it’s not necessarily precision that is required, but 
better guidance. Complex tools can be more costly to 
research and populate and can also be more difficult for 
investment committees and boards to interpret. Simpler 
methodologies are easier to accomplish and are less 
resource intensive and can be easier for investment 
decision makers to interpret. Although even simple 
approaches require a certain amount of rigor to support 
sound decision making.
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The cost of carbon is no longer a hypothetical concern—
it is a material financial input that will increasingly 
shape the investment landscape. As the global climate 
transition accelerates, asset owners and investors must 
adapt to a world where carbon pricing is fragmented 
but gaining traction. Integrating transition risks into 
financial decision-making, even amid uncertainty, is 
vital for building resilient portfolios. This involves not 
only recognizing which companies and sectors are 
most exposed to emissions costs but also identifying 
those poised to benefit from the shift to a low-carbon 
economy. Tools such as carbon beta, NoCEBITDA, and 
scenario-based valuation adjustments provide practical 
entry points for making climate risk analysis more 
actionable and investment-relevant.

Ultimately, the climate transition is not just a risk to 
manage, but an opportunity to seize. Investors ahead of 
the curve are rethinking valuation methods, developing 
forward-looking tools, and embedding carbon cost 
assumptions into strategic investment decision making. 
By reframing carbon as a dynamic financial variable—
similar to interest rates or inflation—long-term investors 
can better navigate an uncertain policy environment and 
uncover opportunities in a rapidly evolving world.

CONCLUSION
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This toolkit focuses on indicators that align with already 
established investment methodologies and concepts, 
essentially building on the “finance language” and 
expertise that committees and boards already possess, 

while applying it to climate concepts. These indicators 
are based on readily available data and disclosures 
and can complement climate scenario analysis using 
different assumptions on carbon price levels.

Market-implied cost of hedging carbon price exposure: 
Similar to insurance for physical climate exposure, 
this indicator asks what the cost is to insure against 
transition risks for asset classes and individual assets 
with exposure to carbon price risk. The estimated cost 
to hedge carbon exposure can be used as a “haircut” 
to prospective returns, in order to map transition risks 
in equity industries and investments in private equity 
and real assets. The implied cost to hedge risks can 
be computed for an individual company, or at the 
sector/aggregate level, using underlying assumptions 
of unabated emissions, or emissions exposed to price 
risk. One study has found that the cost of hedging tail 
risks using options, on average, amounts to 2 percent of 
portfolio assets per year.25

NoCEBITDA - Net of Carbon Earnings Before Interest, 
Taxes, Depreciation, and Amortization: Carbon price 
risk can leave exposure to fluctuating costs, leading to 
volatile earnings. Estimations can also include sources 
of “green revenues” where companies are poised to 
benefit from higher carbon prices. Carbon adjusted 
EBITDA over multiple periods forms the basis of 
valuation models, which makes this tool well suited  
to analyze private equity, real estate, and  
infrastructure deals.

Carbon-adjusted financial indicators, EPS, ROI, IRR: 
Adjusting EBITDA for carbon-related costs and changes 
in revenue can serve as a basis for calculating other 
financial indicators, notably earnings per share (EPS), 
return on investment (ROI), and internal rates of return 
(IRR) with applications in both public and private markets.

TOOLKIT: INDICATORS FOR SCENARIO ANALYSIS

Indicator Use Case and methodology Application 

Market-implied cost 
of hedging carbon 
price exposure 

Estimate the cost to hedge transition 
risk exposures using derivatives, as an 
annual percent of total portfolio.

The estimated cost to hedge carbon exposure can 
be used as a “haircut” to prospective returns, in 
order to map transition risks in equity industries, 
investments in private equity, and real assets.

Net of Carbon 
EBITDA (NoCEBITDA)

An analyst or portfolio manager 
evaluating an investment opportunity 
can adjust EBITDA to reflect regulated 
carbon costs, internal carbon costs, 
and indirect carbon impacts to 
operating results.

NoCEBITDA is well suited for evaluating private 
markets investments such as private equity, real 
estate, or infrastructure, where an investor can 
estimate and model future earnings and cash flows, 
applying adjustments for the impact of carbon 
prices. Adjusted EBITDA can then be used in 
discounted cash flow models for asset valuation 
purposes, and feed into scenario analysis.

Carbon-adjusted 
financial indicators, 
such as EPS, ROI, IRR 

Adjust financial indicators of companies 
or equity indices for exposure to 
carbon prices.

Determine winners and losers in different climate 
change scenarios.
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Carbon beta is a tool designed to measure transition  
risk in individual stocks and portfolios of stocks. It is  
a forward-looking measure that determines the extent  
to which an asset’s price correlates with a carbon  
risk factor.

The beta of a stock is a traditional finance indicator of 
risk with a long academic history, and is a concept well 
understood in the finance world. It simply measures 
how the value of a stock or portfolio of stocks moves 
in relation to the market. For the purpose of computing 
carbon beta, the “market” is redefined as a group of 
high emitting stocks believed to possess high climate 
risk and face potential high costs for abating emissions. 
The carbon beta of an individual stock or portfolio is its 
valuation in relationship to the carbon risk portfolio. Huij 
et al. developed a methodology to estimate asset-level 
climate risk exposure by regressing stock returns on a 
pollutive-minus-clean portfolio.26 The authors find that, 
not surprisingly, climate risk is highest in energy and 
utility sectors, and lowest in healthcare and financials.

The methodology is relatively simple and 
straightforward, and investors can readily replicate it 
using existing historical market data and emissions and 
transition risk disclosures. Investors can even develop 
their own methodologies on how climate risk is defined 
in the “market” portfolio. For example, the pollutive-
minus-clean portfolio assumes that all emissions are the 
same, while investors might assign greater weight to 
some emissions over others. For firms whose emissions 
occur in the production of goods that reduce emissions 
elsewhere (e.g. solar panels), or that operate in sectors 
for which abatement is expected to be easier, investors 
might perceive lower risk exposures.27 Interestingly, Huij 
et al. find that returns to stocks with high carbon betas 
are lower during months in which climate change is 
more frequently discussed in the news, during months 
in which temperatures are abnormally high, and during 
exceptionally dry months.

Carbon beta can also be a tool to identify firms that 
are investing in green technologies. Green innovation 
is largely driven by firms in the energy sector, yet 
paradoxically these firms are generally amongst the 
worst performers on environmental issues.28 Using 
green patents as an indicator, Huij et al. test the 
association of carbon beta with green innovation and 
find that green innovators are less exposed to climate 
risk, including firms in the energy sector. 

Carbon beta is but one factor to analyze amongst many. 
It is an indicator that can be used in concert with other 
factors while recognizing how factors can interact.

TOOLKIT: CARBON BETA
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INTRODUCTION – WHY CLIMATE EXTERNALITIES CAN’T BE IGNORED

Despite the policy uncertainty and differences around 
the world, understanding climate-related risks and 
opportunities is essential to effective long-term 
capital allocation. Just as interest rates, inflation, and 
geopolitical risks shape investment decisions, so too do 
emissions costs, insurance premiums, and the growing 
financial toll of climate change.29, 30, 31

The effects of climate have slowly manifested not 
only in transition risk (e.g. a grey premium for carbon-
intensive sectors like oil and gas), but also in physical 
risk (e.g. depressed exit-multiples among real estate 
developments in climate-affected areas).32,33 While some 
companies still view such risks as immaterial to their 
strategy, over a long-enough horizon, these previously 
insignificant costs, are set to hit the bottom line at an 
ever-consequential rate.

Many of these climate externalities ultimately are 
internalized and show up in the economics of a project, 
whether through costs, pricing dynamics, or asset 
values. Whatever assumptions companies make about 
them will inevitably reshape the risk-return profile of 
their investments.

As such, identifying which climate externalities 
are material—when and where—and determining 
appropriate responses is a vital tool in helping 
companies stay ahead of the curve. By factoring 
future climate-related costs into investment decisions, 
companies can maximize long-term value. 

In practice, the path to do so is complex. While some 
firms actively embed climate considerations into their 
capital allocation decisions, many still struggle to weigh 

long-term climate risks against short-term financial 
pressures—particularly when the costs of carbon remain 
uncertain or inconsistently applied.

Exhibit 6 (page 20) illustrates how emissions pricing 
might alter investment attractiveness between two 
hypothetical projects: when weighing two projects 
(A and B), their attractiveness to the company varies 
depending on whether the analysis factors in the future 
cost of carbon.

If emissions are priced for the long-term project A 
may make more sense over project B, and vice versa 
if emissions are free. In truth, many payoffs to these 
investments follow a “j-curve”: companies are faced with 
the decision to “pay now or pay later” when it comes to 
climate (and carbon especially).

Climate externalities are the unpriced costs or 
benefits of business activities that impact the climate 
system, such as greenhouse gas emissions, water 
usage, or land degradation.

These externalities vary by sector and jurisdiction 
but are increasingly prevalent worldwide. While 
some companies may currently view these risks 
as immaterial or choose to wait for regulatory 
developments, proactively addressing them 
(through, e.g. pricing carbon internally, hedging 
future climate risk, and scenario planning) can help 
manage uncertainty and enhance competitive 
positioning. Incorporating climate externalities into 
capital allocation decisions today—before they are 

fully reflected in regulations or markets—can enable 
companies to manage risks, seize opportunities, and 
build long-term resilience.

While carbon emissions are among the most common 
and financially significant externalities, especially 
in emissions-intensive sectors, companies with 
inherently low carbon footprints—like those in 
software or professional services—may find other 
externalities more material. For instance, data centers 
operated by tech firms often consume substantial 
amounts of water for cooling purposes, which can 
strain local water resources, particularly in drought-
prone regions.34
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Exhibit 6: Project Selection Preferences

This challenge is amplified by the fact that many of the 
tools and signals needed to inform long-term climate-
adjusted decisions—such as internal carbon pricing, 
external regulatory coverage, and credible forward 
commitments—remain challenging to adopt or apply.

While still early days, a few key data points illustrate 
how this plays out across company practice, market 
coverage, and credibility:

1. 18% of MSCI ACWI companies reported using an 
internal carbon price as of 2024. Among those that 
do, the median price is $49 per ton. 

2. 24% of global carbon emissions are currently 
covered by an emissions trading system (ETS) or 
carbon tax35 —up from 13% in 2014.

3. 26% of S&P Global BMI companies generated 
unpriced environmental costs that exceeded their 
net income—suggesting that externalities remain 
financially invisible in many corporate accounts.36

Evidence suggests that leading firms are increasingly 
developing internal views on climate externalities—
particularly carbon—and are actively incorporating them 
into investment and strategy decisions.37

However, many others do not quantify or operationalize 
these externalities in capital allocation, especially in  
a time when carbon prices are uncertain, or policies are 
evolving. Deferring action altogether, adopting a “wait-
and-see” approach will lead companies to be behind  
the curve.
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Exhibit 8: Then and Now: Carbon Tax and ETS Coverage Map

2014: 13% Covered Under ETS or Carbon Tax

2024: 24% Covered Under ETS or Carbon Tax

Carbon tax implemented ETS implemented ETS and carbon tax implemented ETS or carbon tax  
under consideration  
or under development
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Amid mounting short-term performance pressures and 
unclear financial payoffs, few companies meaningfully 
integrate climate considerations like carbon pricing into 
capital allocation decisions.38, 39, 40, 41

For the past 12 months, companies have been scaling 
back sustainability pledges, as many over-promised and 

under-delivered.42 Companies have been called out for 
“greenwashing” and underperformance.43 

Treating climate as a financial issue requires overcoming 
several key challenges that need to be overcome, as 
seen in the table below:

Obstacle Explanation

 1. Financial Reality

A “sustainable vision” alone isn’t enough – the risk/return profile needs to make 
sense. If a climate-forward investment underperforms financially, it will struggle to 
earn support, no matter how well-intentioned.

2. A focus on  
 immediate financial  
 performance

Prioritizing short-term financial goals—such as outperforming peers on stock price 
or returning capital to shareholders through dividends and buybacks—can lead to 
hesitation or resistance when it comes to investing in longer-term initiatives.

3. An uncertain  
 financial impact

Concerns about increased operational costs without a clear return-on-investment 
(ROI), especially in the short term. It is harder to make a business case with so much 
uncertainty on future payoffs.

4. Time horizon  
 mismatch

Climate effects on the balance sheet may not materialize until decade(s) later, but 
most company managements don’t have that long of a horizon.

Most institutional investors’ time horizons lie between 0-4 years; private equity (PE) 
funds, typically thought of as longer-term, typical need to monetize within 5 years  
as well.

Comparatively, climate-forward investments may materialize in 10-20 years or even 
later, well-past the horizon and consideration of these investors.

5. (Lack of) “anchor  
 shareholders”

Due to the time horizon mismatch above, companies must find large “anchor” 
shareholders like sovereign wealth funds, state pensions, and endowments as they 
have longer horizons to match the expected j-curve payoffs.

However, many long-horizoned owners still prefer assets with stable cash flows  
over new, unproven opportunities and finding an anchor shareholder is easier said 
than done.

6. Over-indexing to  
 a single metric

Focusing around carbon price alone may not make sense to all firms – carbon 
is simply the most measurable. For companies with other material externalities, 
alternative metrics need to be considered in their broader decision making.

7. (Lack) of  
 consistency

There is a gap between what companies are using internally (median of $50/tCO2e) 
vs. the price that governments may impose in the future.

GETTING AHEAD OF THE CURVE IS EASIER SAID THAN DONE

In such a challenging current environment, how can 
companies perform sufficiently now while keeping an 
eye toward the future, and what can investors do to 

support companies in their journeys, while fulfilling their 
mandates and fiduciary duty?
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As companies weigh near-term pressures against 
long-term climate strategy, many are seeking clearer 
direction—not in theory, but in practice. They want to 
know: Who is doing this well? What frameworks are 
working? And how can we make sound decisions amid 
evolving regulations and stakeholder expectations?

In our discussions with corporate and investor leaders, 
the message is consistent. Organizations are not just 
looking for metrics—they are looking for clarity. Clarity 
about how others are embedding climate into real 
capital allocation decisions. Clarity around how to 
navigate uncertainty across jurisdictions. And clarity 
about how to act decisively, without getting ahead of 
their boards or behind their peers.

The toolkits on the following pages aim to meet that 
demand. By showcasing leading company examples 
and practical tools—ranging from internal carbon 
pricing and marginal abatement cost curves to climate-
adjusted financial metrics—we provide a set of forward-
looking approaches for navigating uncertainty, aligning 
decisions with long-term value, and staying ahead of  
the curve.

TURNING CLIMATE INSIGHTS INTO ACTION
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To get ahead of the curve on climate, forward-thinking 
companies are integrating climate externalities into 
overall strategy and capital allocation. 

Internalizing climate externalities like carbon is not 
a one-time fix—it requires ongoing recalibration of 
strategy, risk management, and investor communication. 
Organizations that begin now—by applying internal 
carbon pricing, stress-testing projects against future 
scenarios, and translating climate metrics into familiar 
financial language—will be better positioned to capture 
upside and avoid downside in a decarbonizing economy.

The future will reward those who align capital with long-
term value creation. Getting ahead of the curve today 
means thriving in the economy of tomorrow.

CONCLUSION
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TOOLKIT: SCENARIO-BASED HYPOTHETICALS AND METRICS 

It is helpful to use carbon pricing in scenarios and 
simulations, rather than as a single, catch-all metric for 
decision-making. The following tools can help capture 
different scenarios in future carbon regulation and serve 
as powerful tools for both internal decision-making and 
external stakeholder communication.

Note: The following visualizations are illustrative 
mockups and do not use real company data. They are 
designed to demonstrate how scenario tools such as 
MACCs, sensitivity analyses, and shadow pricing can be 
used in practice.

A) Scenario and sensitivity analysis

Scenario and sensitivity analysis tools help companies 
assess how different carbon price levels may impact 
financial performance, guiding strategic decision-making 
under regulatory uncertainty.

This visualization illustrates how varying degrees 
of regulation—from moderate to aggressive—could 
negatively impact EBITDA, while proactive investments 
in innovation and efficiency improvements could 
mitigate financial risks or even enhance profitability.

By modeling different carbon price scenarios, 
businesses can stress-test their capital allocation 
strategies and identify which investments are most 
resilient under a range of policy and market conditions.

These tools can be used to engage internal decision-
makers, investors, and regulators by providing a clear 
financial framework for understanding potential risks 
and opportunities associated with decarbonization.

As carbon pricing policies evolve, companies can 
continuously refine their scenario models to ensure their 
business remains adaptable, competitive, and aligned 
with long-term sustainability objectives.

Illustrative scenario analysis showing hypothetical EBITDA outcomes (Net of Carbon EBITDA) under different carbon pricing levels.

Scenario and Sensitivity Analysis: Impact of Carbon Pricing on Business Performance
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B) Marginal abatement cost curve

A marginal abatement cost curve (MACC) helps illustrate 
how different carbon reduction strategies become 
financially viable at various carbon price levels,  
enabling companies to assess cost-effective pathways 
to decarbonization.

This visualization allows decision-makers to compare  
the relative cost and impact of different emissions 
reduction measures, from energy efficiency 
improvements to advanced technologies like carbon 
capture and storage (CCS).

By incorporating real or scenario-based carbon 
prices, companies can use this tool to stress-test their 
investment strategies and prioritize projects that align 
with long-term regulatory and financial expectations.

MACCs can support communication with internal 
stakeholders and investors by providing a clear, 
quantitative representation of the financial implications 
of decarbonization initiatives.

As carbon pricing mechanisms evolve globally, 
companies can update their MACCs to reflect policy 
changes and technological advancements, ensuring  
that capital allocation decisions remain forward-looking 
and resilient.

Each bar represents a specific emissions reduction 
measure. The width indicates the scale of potential 
emissions abatement (in MtCO₂e), while the height 
reflects the marginal cost per ton.

Bars below the horizontal axis represent cost-saving 
opportunities (negative cost), while bars above the 
axis show higher-cost measures that may require 
regulatory, market, or incentive support. Horizontal lines 
at $50, $100, and $190/ton illustrate common internal or 
modeled carbon price thresholds.

Illustrative Marginal Abatement Cost Curve. Data shown is notional and intended for demonstration purposes only.

Finacial Lens on Decarbonization: A Marginal Abatement Cost Curve
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C) Shadow pricing in capital allocation

Shadow pricing integrates potential future carbon costs 
into investment decisions, helping companies prioritize 
projects that will remain profitable under evolving 
climate policies.

This visualization shows how higher carbon prices  
can shift capital allocation by improving the relative 
return on investment (ROI) of low-carbon projects, 
making energy efficiency and renewables more 
financially attractive.

By applying shadow pricing to capital planning, 
companies can proactively assess which projects will 
provide long-term value in a carbon-regulated economy, 
reducing the risk of stranded assets.

A well-calibrated shadow price encourages businesses 
to allocate capital toward sustainable projects today, 
ensuring resilience and competitiveness as carbon 
regulations tighten.

This tool supports strategic discussions with investors 
and stakeholders by quantifying the financial impact 
of carbon pricing on different investment options, 
reinforcing the business case for sustainability.

Mockup visualizing how shadow pricing might shift capital allocation priorities. Values are illustrative.

Evaluating Shadow Pricing in Capital Allocation Decisions
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Metric What it is Why it matters

Net of Carbon 
EBITDA

EBITDA adjusted for carbon costs (e.g., 
internal carbon price × emissions).

Highlights how carbon pricing affects 
profitability; helps compare high- and low-
carbon business models.

Carbon-Adjusted 
Operating Margin

Operating income minus carbon costs, 
divided by revenue.

Reveals margin erosion due to carbon 
liabilities; helps track carbon efficiency of 
revenue generation.

Carbon Cost per 
Unit of Output

Total carbon-related cost (taxes, offsets, 
internal price) divided by units produced or 
sold.

Useful for benchmarking product-level or 
site-level emissions intensity and economic 
viability.

Return on Carbon-
Adjusted Capital 
(RoCAC)

Net income after carbon costs divided by 
invested capital.

Evaluates efficiency of capital deployment in a 
carbon-constrained world.

Shadow Carbon ROI
Projected return on investment after factoring 
in shadow carbon pricing over asset/project 
lifetime.

Assesses long-term project viability under 
anticipated carbon regulation scenarios.

D) Alternative P&L metrics

Sometimes, setting climate targets solely based 
on historical emissions is outdated or insufficient.44 
Companies can benefit from including alternative 
metrics that reflect financial performance under climate 
constraints—effectively, a “second set of books,” as one 
working group member described it. Examples include:
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TOOLKIT: FIVE DOS AND DON’TS TO GET AHEAD OF THE CURVE 

 
Five Dos

 
Five Don’ts

Develop a clear, long-term climate strategy that can 
endure beyond political or regulatory cycles.

Don’t over-rely on short-term targets or static 
frameworks like net-zero pledges or SBTi labels without 
aligning them to capital allocation.

Use shadow pricing and scenario analysis in capital 
allocation decisions to capture a range of future carbon 
and physical risk scenarios. 

Don’t treat any single metric (e.g., carbon price) as a 
universal solution — there’s no one-size-fits-all standard. 

Update your metrics and assumptions regularly to 
reflect changes in science, markets, and regulation.

Don’t rely on outdated standards or carbon benchmarks 
from 4 – 5 years ago that may no longer be material, and 
don’t delay capital allocation decisions relying on the fact 
that insights get better over time.

Translate climate metrics into familiar investor concepts 
— such as risk premia, expected return, or a “carbon carry 
trade” and report to investors, or disclose as part of the 
MD&A.

Don’t assume investors will understand and agree to a 
strategy just because it is “sustainable” — they need to 
see the business case.

Get ahead of future costs by recognizing where 
physical risks are already material, such as in insurance 
markets.

Don’t delay action assuming the “green premium” or 
“grey discount” is only a future concern — it’s already 
priced in some markets.

At the company level, the following list of dos and don’ts 
reflect key insights from our members and research 

– linking climate externalities to capital allocation, 
investment strategy, and the underlying business case.
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TOOLKIT: COMMONALITIES OF COMPANIES AHEAD OF THE CURVE 

Leading organizations are proactively responding to 
climate risks, whether by integrating carbon pricing 
into capital planning, aligning decarbonization targets 
with financial incentives, or innovating to future-
proof operations. While the tools and strategies vary, 
several common themes emerge across corporate 
leaders among our membership. These companies 
are finding practical ways to embed long-term climate 
considerations into their decision-making, even amid 
regulatory uncertainty.

The table below highlights shared lessons and 
distinguishing approaches across leading organizations.

Together, these examples reinforce a central insight: 
companies that actively account for climate externalities, 
whether through carbon pricing, risk modeling, or 
long-term investment planning, are better positioned 
to remain competitive as the world transitions. No 
single strategy fits all contexts, but the most resilient 
firms are those that are stress-testing decisions today, 
not waiting for perfect regulatory clarity tomorrow. For 
both investors and corporate leaders, these practices 
represent actionable steps toward building future-
oriented capital allocation frameworks.

What Leading 
Organizations  

Are Doing
How They’re Doing It Example

Embedding climate 
costs into allocation 
decisions

Using internal carbon prices (shadow 
pricing, ROI adjustments) to inform 
capital allocation and investment 
screening, especially early in project 
design and financial planning, often 
with multi-year outlooks.

  
Dow integrates carbon price assumptions into both 
short- and long-term capital planning, such as in its 
$2 billion Path2Zero project in Alberta.

Tailoring carbon 
strategy by region 
and sector

Modeling scenarios with different 
assumptions across various 
geographies and sectors to inform 
long-term strategies. Developing 
flexible frameworks and governance 
structures.

  
Hines adapts carbon pricing strategies across 
markets—from regulated areas like New York City 
to regions with no formal carbon regime—based on 
local conditions. It also uses CRREM pathways to 
forecast transition risk and avoid stranded assets 
under various decarbonization trajectories.

Prioritizing cost-
effective emissions 
reductions

Using marginal abatement cost curves 
and breakeven analyses to rank 
decarbonization options by financial 
return.

 
Votorantim Cimentos evaluates projects across 
a MACC to identify high-impact, cost-efficient 
investments—from efficiency upgrades to 
transformative solutions like CCUS.

Framing climate as a 
financial risk

Linking climate exposure to tangible 
business risks like cost of capital, 
stranded assets, or insurability.

  
Aon quantifies both physical and transition risks 
to help clients address insurability gaps and build 
financial resilience.

Table continues onto next page
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What Leading 
Organizations  

Are Doing
How They’re Doing It Example

Engaging investors 
proactively and 
transparently

Communicating carbon-related risks 
and opportunities in transparent, 
actionable business language to 
investors and other stakeholders to 
build trust and alignment.

 
Votorantim Cimentos uses detailed descriptions of 
internal carbon pricing in its CDP disclosure (shadow 
pricing, MACCs, and sensitivity analysis) to clarify 
long-term capital allocation priorities and processes. 
These tools and disclosures strengthen the financial 
narrative around decarbonization efforts, especially 
in regions with evolving regulatory expectations.

Cross-functional 
Collaboration

Effective internal carbon pricing 
relies on coordination across 
finance, strategy, sustainability, and 
operations—ensuring that climate 
considerations influence real capital 
allocation decisions rather than 
staying siloed in ESG reporting.

 
Aon works with client teams across functions—
finance, operations, and sustainability—to align 
insurance structures with climate transition needs.

Practical examples from FCLTGlobal’s members show 
how companies tackle these problems, balancing the 
need for short-term performance and competitiveness 
with investments for the future. We feature several 
examples of how our members get “ahead of the curve” 
in full case studies in our 2025 FCLTGlobal Blue Book. 

https://www.fcltglobal.org/resource/2025-fcltglobal-blue-book/


Ahead of the Curve: Factoring the cost of carbon into long-term decision-making  | 32

Organization Issue

IFVI45 Valuing and quantifying impact

WBCSD46 Financial impact guide, climate scenario catalogue

B Team47 Environmentally Harmful Subsidies

SBTi48 Scientifically measurable climate decarbonization targets

Net-Zero Asset Owner 
Alliance (NZAOA)49 

Investor alliance committed to transitioning portfolios to meet NZ targets

Additional Organizations Exploring This Issue From Different (but Related) Perspectives

APPENDIX 
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