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INTRODUCTION
INTRODUCTION

In the first part of this three-part series, we looked
at just how worrying the current situation for
climate change is, emphasising that a serious, global,
and coordinated effort is required urgently to
avoid disaster. Infrastructure has a key role to play
in this effort as a sector which is both due to be
impacted by climate change and a major carbon
emitter. In the previous, second part of the series,
we examined the various costs and risks which the
investor needs to understand in order to
successfully navigate the infrastructure asset class.
In this third and final part of the series we shift our
focus more fully onto the investor, considering
how markets are already changing in response to
climate change, before reflecting on what concrete
steps investors need to take in order to
successfully navigate the infrastructure asset class.
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MARKET DYNAMICS ARE
PHYSICAL RISKS AND
RAPIDLY
RESPONDING
TO
An
Urgent
Need
to
Act
ADAPTATION COSTS
CLIMATE CHANGE

In the electricity industry, market dynamics are
moving so quickly that forecasts are obsolete
within months. For example, the cost of solar
power in 2017 tendered into the grid in India fell
by 44% in a little over 12 months, after falling 25%
over the preceding year1, with competitive bids as
low as 3.8 cents per kilowatt-hour, far below the
cost of fossil-fuel alternatives.2
Another example can be found in battery storage,
which is a key technology required for electricity
supply to reach 100% renewables. Its cost is also
declining rapidly. In fact, battery costs have
decreased by 88% over the 10 years to 2020 and
are predicted to decline a further 50% over the
next 10 years.3 This forecast may even prove to be
conservative, with the US Department of Energy
targeting a 90% reduction in costs over the next
decade. Very few broking houses are using this
type of forecast in their valuation models.
The flip side of underestimating renewable energy
deployment, is overestimating the life of fossil fuels,
including natural gas. Most analysts’ natural gas
demand assumptions for 2030 and 2040 remain
well above what the required action to limit global
warming would imply.
“Sales of plug-in electric vehicles (EVs) have grown at
a compound rate above 50 percent annually since
2011, and more rapid growth is expected even as the
numbers pile up.”
Matt Stanberry, Vice President of market development for
Advanced Energy Economy, January 2018.

http://ieefa.org/ieefa-asia-indias-electricity-sector-transformationhappening-now/
2
http://www.independent.co.uk/environment/solar-energy-prices-indiadrop-record-low-cheaper-fossil-fuel-power-phelan-aaadabhadlaplyush-goyal-a7730226.html
1

Critically for investment returns, it does not take
large shifts in markets to strand assets, as Carbon
Tracker and the Grantham Institute point out:
“the mass stranding of downstream fossil fuel assets is
highly likely. After all, it took just an 8% increase in
market share for renewables for EU utilities to lose
€100bn in value from 2008-2013 and a 10% loss of
power market share for the US coal industry to almost
collapse entirely.” 4
Energy efficiency programs alone are expected to
result in market demand reductions exceeding the
above-mentioned levels over the next five years.
So, for investors, there are two key questions: how
exposed are they to the negative impacts of the
transition; and which assets will benefit and grow?
Stranded asset risk must be considered across all
infrastructure sectors, as the following examples
demonstrate:
• Unlike unregulated or merchant power station
owners, the risk to fully regulated integrated
utilities with power generation is lowered by
the regulation under which they operate, and
their political power to influence this regulation.
In regions still operating with an integrated
utility model, regulated utilities have essentially
been able to pass on the cost of new
renewable generation and grid enhancements
to the end user (with a few notable exceptions,
one being the massive tariff deficit that Spanish
utilities generated from 2005 to 2012), and
ratepayers effectively subsidise loss-making old
power stations and provide the capital required
to build out new renewable power sources.
• The physical impacts of climate change on
water utilities will depend on the region served.
https://www.nrel.gov/docs/fy20osti/75385.pdf
http://www.imperial.ac.uk/media/imperial-college/granthaminstitute/public/publications/collaborative-publications/Expect-theUnexpected_CTI_Imperial.pdf
3
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Climate Change – A Primer on Infrastructure Investing and Risk

Some regions will face increased flood
frequency and intensity, while others will face
greater drought. Financial impacts from an
investment perspective will depend on the
regulatory model and the degree of cost
passthrough.
• Gas is often transported over long distances
through large pipelines underground which are
expensive to lay. Gas transmission pipelines
have a useful life of around 50 years. However,
offsetting the positive medium-term outlook is
that to reach zero emissions from power
generation, gas fired power must also start to
be phased out from 2030. This means that
pipelines built now with power generation or
city gas distribution as the major end users of
that gas will have to recoup most of their cost
within perhaps 15 years, considerably less than
the useful life of the asset. For gas transmission
and distribution stocks, growth assumptions will
need to be reversed from 2030 and terminal
values scaled back. This will have a large
negative impact on valuations. This is especially
the case where plans to expand gas networks
are significant, such as in North America.
• With many major city airports close to sea
level, physical climate change impacts are a
growing risk. Increased risks to airports due to
climate change include:
- More extreme weather events, affecting
larger areas will result in more flight
disruptions, and flow-on network
disruptions.
- Greater capex will be required to
increase asset resilience to sea level rise
and storm damage where the airport is
close to the coast.
- Increasing air temperatures can require
take-off weight limits to be lowered and
cause a larger number of disruptions.

“By 2100 between 10 and 20% of all air transport
routes are at risk of disruption. Sea level rise therefore
poses a systemic risk to global passenger and freight
movements. To maintain risk in 2100 at current levels
could cost up to $57BN.”
Aaron Yesudiana, Richard Dawson, ‘Global analysis of sea level
rise risk to airports’, 2021.5

https://www.sciencedirect.com/science/article/pii/S221209632030056
5?via%3Dihub#bb0320
5
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PHYSICAL RISKS
AND
MEASURING
CARBON
An
Urgent NeedCOSTS
to Act
ADAPTATION
EMISSIONS
IS JUST THE START

To understand and manage all the risks that climate
change poses to portfolio assets, the risks first
must be identified and assessed. The first step in
analysing portfolio climate change transition risk is
to measure the carbon emissions generated by the
assets held and their supply chain. This is a critical
starting point, but is far from the whole picture,
and can be misleading, especially if one is only
considering direct emissions rather than total
facilitated emissions.
Emissions are classified as Scope 1 (direct emissions
generated by the company or asset, for example,
from on-site power generation or vehicles), Scope
2 (emissions from the generation of purchased
electricity), and Scope 3 (indirect emissions,
released as a consequence of operations, but from
sources not owned or controlled by the company,
for example emissions related to business travel,
emissions embedded in fuels transported).

For example, under the regulated utility model, a
currently high-emitting utility may be fully
compensated for the shift away from fossil fuels
and not be subject to large asset write-downs
(under the assumption regulatory models are not
significantly altered). Similarly, for physical risks, the
cost of repairing storm damaged distribution grids
is also passed through to end users.
In contrast, non-regulated assets such as midstream
assets, coal shippers and merchant power plants
do not have this protection. For example, a port
facility that was built specifically for handling coal
has very low scope 1 and 2 emissions but is an
asset that is very likely to become stranded within
the coming decade.
Emissions intensity data is an easy metric to use,
and can be useful, but is not always representative
of the underlying risks. Analysis must go beyond
the numbers.

For most companies, scope 3 emissions relate only
to ancillary activities such as business travel and
waste produced and are lower than scope 1 and 2
emissions. However, for transport and pipeline
sectors, which for example, carry gas to the power
station where it will be burnt, or facilitate air travel
(a Boeing 747 burns approximately 4.5 litres of fuel
per second), scope 3 emissions can be multiples
larger than scope 1 and 2 emissions, and more
accurately reflect the climate change risk and size
of the transition faced by those sectors.
As well as assessing all scopes of GHG emissions,
other factors in determining a climate change risk
profile include:
• Regulation and pricing power.
• Substitutable technologies and cost and speed of
deployment.
• Future capex and R&D plans, and management
quality.
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A MAXIMUM 2 DEGREE
PHYSICAL RISKS AND
WARMING
PATHWAY
An
Urgent
Need
to Act
ADAPTATION COSTS
APPROACH

Applying a ‘maximum 2°C warming pathway’
approach to investments recognises that
companies that can adjust over time to the policy
and market changes necessary to meet the below2°C warming target will be less subject to stranded
asset risk and the destruction of investor capital.
The pathway approach can be applied in a number
of ways:
• By scenario modelling asset cash flows under
natural gas and other fuel demand forecasts
assuming zero use by 2050.
• By applying a threshold of carbon intensity of
power generation for assets that have electricity
generation capacity.

• By assessing the adaptability of assets to
alternative renewable fuels.
This approach can lead to a lower carbon intensity.
It is important to look not only at direct emissions,
but also at facilitated (Scope 3) emissions, which
capture the embedded emissions carried by
pipelines storage and transportation assets, and
more accurately reflect the scale of climate change
risks.
Excluding high-emitting and exposed assets such as
pipeline stocks will reduce the risk of loss from
these assets becoming stranded, and result in
higher returns for investors in the medium to long
term.

Power Generation - Reduction Pathways and Median Emissions Intensity of Coal, Gas and Renewables

Sources: IPCC, IEA, Science Based Targets Initiative, Transitions Pathway Initiative, Whitehelm Capital. The emissions intensity figures for coal, natural
gas and renewables is based on the medians published by the IPCC: https://www.ipcc.ch/site/assets/uploads/2018/02/ipcc_wg3_ar5_annexiii.pdf#page=7
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CONCLUSION

Excluding potentially stranded fossil fuel-linked
assets also frees up capital to invest in assets that
will benefit from the energy transition. For
example, electricity grid operators which will grow
revenues at a higher rate as grids expand to
incorporate a greater diversity of power
generation sites.
“We always overestimate the change that will occur in
the next two years and underestimate the change that
will occur in the next ten. Don't let yourself be lulled
into inaction”
Bill Gates, Co-founder of Microsoft, 1996.

Limiting global warming to less than 2°C is vitally
important for the survival of our species. Without
a seriously concerted effort on the part of both
public and private sectors globally, we are currently
on a collision course with unmitigated global
disaster.
As one of the biggest sources of emissions, the
infrastructure sector is where the greatest impact
can be achieved. It is unsurprising then that this is
where the scrutiny of regulators, consumers and
investors alike is focused.
Even today many asset managers continue to
underestimate the potential impacts, both positive
and negative, of the transition to zero emissions. A
failure to consider climate change and stranded
asset risks as part of their investment process
leaves investors woefully exposed.
In contrast, a strict exclusionary policy mitigates
much of the stranded asset risks associated with
climate change risks and frees up capital for
investment in assets that will benefit from the
transition to net zero emissions.
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Attachment: Economic and Financial Indicators
Disclaimer
June 2018

This material has been prepared by Whitehelm Capital Pty Limited ACN 008 636 717. Whitehelm is the holder of an Australian financial services
licence 24434 and is regulated under the laws of Australia.
This document does not relate to any financial or investment product or service and does not constitute or form part of any offer to sell, or any
solicitation of any offer to subscribe or interests and the information provided is intended to be general in nature only. This should not form the
basis of, or be relied upon for the purpose of, any investment decision. This document is not available to retail investors as defined under local laws.
This document has been prepared without taking into account any person's objectives, financial situation or needs. Any person receiving the
information in this document should consider the appropriateness of the information, in light of their own objectives, financial situation or needs
before acting.
This document is provided to you on the basis that it should not be relied upon for any purpose other than information and discussion. The
document has not been independently verified. No reliance may be placed for any purpose on the document or its accuracy, fairness, correctness,
or completeness. Neither Whitehelm nor any of its related bodies corporates, associates and employees shall have any liability whatsoever (in
negligence or otherwise) for any loss howsoever arising from any use of the document or otherwise in connection with the presentation.
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