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The threats presented by climate change to people, corporates and investments
have become a key aspect of a broader discussion, with many institutions trying
to quantify the risk arising from global warming. In its latest climate risk stress
test, the ECB estimates that banks could lose at least €70bn in the next three
years alone'. Investors typically conceive physical risk to be the most significant;
however, not only is the ECB putting more and more focus on transitional risk,
but in their stress test it was shown to be the most significant risk factor by far,
responsible for €53bn of those losses.?

A key driver of the high transitional risks in the ECB scenario is often
misunderstood and mispriced®: Carbon price risk. Indeed, the ECB see an
‘immediate and sustained increase in carbon prices’ as the main channel to
address transitional risks. This paper examines carbon price risk in more detail,
explaining how it fits in within other climate risks and what considerations are
needed to measure it accurately.

What are climate risks?

The Task Force on Climate-related Financial Disclosures differentiates between
two main categories of climate risk: Physical and transitional risk. #
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Physical risks are the result of environmental changes due to climate change,
such as extreme weather events or a rise in sea levels. Transitional risks result
from the political and economic shifts to move towards a low-carbon economy.
Physical and transitional risks are analysed independently as they impact
companies very differently and are in some ways contrary to each other. While
some physical impacts are unavoidable, more successful transitional measures
can reduce the long-term physical risks.

There are numerous frameworks available aiming to quantify climate risk of
investments, including MSClI's Climate Value-at-Risk®, S&P Global's Carbon
Earnings at Risk® and McKinsey's Planetrics’. These frameworks aim to deliver a
comprehensive view of the various factors, covering different temperature and
policy scenarios to assess the climate risks and resulting opportunities for equities
and corporate bonds.

Carbon Pricing Risk

Carbon price underpins the understanding of transitional risks. It results from
governments implementing carbon pricing, such as a carbon tax or an Emission
Trading System (ETS) in their jurisdictions, thereby putting a price on emitting
COs. Unlike more chronic physical risks that are expected to transpire at some
point in the future, carbon pricing systems have been implemented and are
already impacting companies’ profitability today.

In October 2022, just below 23% of the world's emissions were covered by carbon
pricing®, at an average price of $5 /tCO.e. Over the last year, the share of emissions
covered has increased by nearly 50%, significantly raising the risk for companies
across the world due to carbon pricing.?

Figure 1: Real carbon price (per tCO.e) compared to required price to stay below
1.5 degrees of global warming
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Carbon pricing is often mentioned as one of the main measures to limit global
warming, with estimates on the appropriate global carbon price needed to keep
global warming to 1.5 degrees ranging from $75"° to $450". To reach those levels,
emissions covered by carbon pricing as well as carbon prices themselves will
need to rise substantially, with significant impact on carbon pricing risk on
corporates.

Measuring carbon pricing risk accurately

Most climate risk models do not cover carbon pricing in any detail. Metrics such
as carbon footprints multiplied by global carbon prices or WACI miss three key
elements of carbon markets that are necessary to correctly account for carbon
pricing risk: regional differences, regulation, and companies' mitigating
behaviours.

Regional difference

Carbon prices vary significantly across jurisdictions, from $138.9 /tCO.e in Uruguay
to $0.4 /tCO,e for companies covered by the Colombian carbon tax to $0 /tCO.e
for most countries of the world™. Most climate models use an average global
carbon price, which is highly unlikely to be implemented in the future.

This simplification reduces the usefulness of carbon price risk analysis
significantly. By way of example, take two companies with the same scope 1
emissions of 1 Mio tonnes, one producing in Brazil with no carbon price, one in the
EU with the EUA price for each tonne of scope 1 emissions. A simplified model
assuming a global carbon price (i.e. $5 from the Real Carbon Price Index) would
calculate the same carbon price risk for both companies. This would significantly
overestimate the risk for the Brazilian company, which has O carbon costs and
underestimate the costs for the European producer, which has total carbon costs
of up to $80Mio at current carbon prices (€75 in Nov 2022%). Where a corporate's
emissions occur is therefore highly relevant to its carbon price risks.

Regulation

In addition to pricing levels, policy decisions that drive the setup of carbon
markets across the world differ, impacting the actual carbon costs companies
incur in each market. For example, in the EU ETS, 43% of allowances are allocated
for free to heavy industry to allow them to compete with foreign competition that
is not paying a carbon price, reducing their compliance costs significantly. This
means that despite the current EUA price of €75 many big emitter's carbon
costs are close to 0. However, the risk of these costs increasing quickly is high,
given the EU is planning to reduce those free allocations significantly over the
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coming years™Therefore, even without a rise in the price of carbon, the carbon
price exposure for European industrials will increase notably.

Regulation in carbon markets is in constant change, with political views and
ambition changing. In most markets around the world, the ambition to prevent
climate change is only increasing as the cost of inaction becomes clearer, making
the regulation tighter and increasing the resulting effects on company's balance
sheets. One example of proposed regulatory changes is the EU’s Fit-for-55
package, which includes the introduction of a Carbon Border Adjustment
Mechanism (CBAM). The implementation of CBAM will mean that emissions of
any imports into the EU are also covered by the EU ETS, significantly extending
the number of companies and emissions subject to carbon pricing risk.

Mitigation by companies

Faced with these developments, corporates have several options on how to
manage carbon costs. The encouraged option is to make their production more
efficient, which will reduce their emissions and thereby reduce their exposure to
carbon pricing. However, most emission reduction measures within the industry
are mid-to long term investments, and will take time to have a meaningful
impact on a company's carbon footprint. Future emissions pathways are
therefore a critical input into a meaningful carbon price exposure metric.

The mid-term option to reduce the negative effect of carbon pricing on a
business is to actively manage the carbon costs, which - if done well - can put
corporates in a good competitive position. For example, several large European
industrial players have publicly announced that they have banked (i.e. not sold)
their over-allocation of free allowances from past years or bought at relatively
cheap prices before 2018. This means they are now fully covered with carbon
allowances through 2030 and therefore are not exposed to any rise in carbon
prices.

The short-term option to manage carbon cost is to pass the cost on along in the
supply chain where companies have the pricing power to do so. Overall, rising
carbon prices are negative for diversified portfolios because most companies
cannot pass on the cost of rising carbon prices in full to their underlying clients
and consumers, but some companies can actually benefit. This is particularly
common in the power sector, where the wholesale power price across Europe
always has a carbon price component. This carbon cost is paid to every power
producer, therefore increasing the revenue from carbon free power (i.e.
renewables or nuclear). Due to the pass-through along the supply chain, all
corporates that use power from the grid are exposed to an increase of the carbon
price component in the power price. Corporates’ scope 2 emissions are therefore
also relevant to their carbon price risk.

The pass-through of carbon costs can benefit carbon efficient corporates, and
understanding pass-through capability at a sector, regional and company level is
critical to accurately measuring carbon price risk.

s https://www.consilium.europa.eu/en/policies/green-deal/fit-for-55-the-eu-plan-for-a-green-
transition/
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Carbon price risks are set to increase over the next years

SparkChange has developed a carbon price exposure metric that encompasses
all the factors driving carbon price exposure discussed above. It is focused on the
emissions in regions covered by carbon pricing, includes the regulation and
future policy scenario for each region, and takes into account the mitigation
behaviours of corporates.

This provides a more accurate picture of the future carbon pricing risk of
corporates. With global ambition to fight climate change picking up speed,
carbon price risk is expected to increase significantly over the next year. Within
the EU ETS alone, carbon price exposure for the negatively exposed corporates is
expected to increase fourfold over the next 5 years.”®

Figure 2: Total CarbonAlpha Effect normalized by Market Cap
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The tangible carbon price risk currently comes from existing carbon pricing
mechanisms, such as the EU ETS or Canada's carbon taxes. To reach the climate
goal of the Paris Agreement to stay below 1.5 degrees, emitting CO, must
become a lot more expensive across the world, and many more jurisdictions will
need to price carbon. This will make carbon pricing one of the key transitional
risks. A meaningful metric of carbon pricing risk and its sensitivities to different
policy scenarios is therefore a crucial element of any climate risk modelling.
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Contact Us

Combining extensive industry experience across carbon markets, financial
products and data analytics, our team shares a passion for SparkChange's
mission: To link the financial world to carbon markets.

Philipp Ruf Judith Schroeter
HEAD OF ANALYTICS HEAD OF DATA PRODUCTS
Tel: +44 (0)20 3925 4220 Tel: +44 (0)20 3925 4220
Email: pr@sparkchange.io Email: js@sparkchange.io

© SparkChange 2022 16 November 2022 6


https://sparkchangegroup.sharepoint.com/sites/SparkChangeCentralDrive/Shared%20Documents/Data%20Company/Sales%20&%20Marketing/Templates/www.sparkchange.io
tel:+442039254220
tel:+442039254220
mailto:pr@sparkchange.io?subject=SparkChange%20enquiry
mailto:js@sparkchange.io?subject=SparkChange%20enquiry
https://sparkchangegroup.sharepoint.com/sites/SparkChangeCentralDrive/Shared%20Documents/Data%20Company/Sales%20&%20Marketing/Templates/www.sparkchange.io

Carbon price risk: The missing piece in your climate risk model P4 sparkchange

IMPORTANT INFORMATION

Communication Disclaimers
This communication has been provided to you for informational purposes only.

This communication is not intended to constitute, and should not be construed
as, investment advice, investment recommendations or investment research.

This communication is not intended as and is not to be taken as an offer or
solicitation with respect to the purchase or sale of any security or interest, nor does
it constitute an offer or solicitation in any jurisdiction, including those in which such
an offer or solicitation is not authorised or to any person to whom it is unlawful to
make such a solicitation or offer. Distribution of information contained in this
communication may be restricted by law. Persons receiving this communication
should inform themselves about and observe any such restrictions. Any
dissemination or other unauthorised use of this information or documents by
any person or entity is strictly prohibited.

Performance, Analysis and forecast disclaimer

PAST PERFORMANCE IS NOT NECESSARILY INDICATIVE OF FUTURE
RESULTS. The actual performance realised by any given investor will depend on
numerous factors and circumstances. This communication may include
Hypothetical performance. HYPOTHETICAL PERFORMANCE RESULTS HAVE
MANY INHERENT LIMITATIONS, SOME OF WHICH ARE DESCRIBED BELOW. No
representation is being made that any private placement will achieve profits or
loses similar to those shown.

SparkChange believes the information in this communication to be correct at the
date of issue. However, no representation or warranty is given as to the accuracy
of any of the information provided. Some information in this communication is
based on information given/obtained from independent research providers that
Spark Change considers to be reliable. Analysis provided in this communication
may be based on subjective assessments and assumptions and can use one
among several alternative methodologies that produce diverse results. Hence,
analysis and projections should not be seen as factual and should not be relied
upon as accurate predictions of future performance.

Spark Change Group Limited is part of the SparkChange Group. Spark Change
Group Limited (FRN 94445]1) is an Appointed Representative of Kroll Securities
Ltd. (FRN 466588) which is authorised and regulated by the Financial Conduct
Authority.
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