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Most climate analysis focuses on the
impacts of steps to limit temperature
rises, such as carbon prices or clean
energy investment. Physical risks, on the
other hand, have received less attention.
That oversight is remiss; the impacts are
lower, but they are also more certain.
Physical damage lags atmospheric

CO, concentrations, which have been
rising for decades, and will drive greater
disruption even if emissions fall now.
Our analysis examines the implications
for companies and investments.

Over the last year, we have invested heavily in developing
tools to help our analysts, fund managers and clients better
understand the threat climate change poses. No single
measure can capture the breadth of climate impacts, but
combined they provide a rounded view of the challenge
ahead. We have described our analysis of the investment
implications of these impacts in previous research,
concluding that up to 20% of the value of global listed
companies could be exposed to climate risks'.

Physical costs are rising

The science linking levels of greenhouse gases (GHGSs) in
the atmosphere with global temperatures and, as a result,
more volatile and damaging weather patterns, is clear.
Temperature rises lag increases in GHG concentrations

in the atmosphere by around 40 years, meaning that

even if emissions stopped tomorrow, the earth’s average
temperature would likely rise by a further 0.6 degrees?.
Further disruption from the effects of changing weather
patterns therefore looks unavoidable, meaning bigger risks
to physical assets and infrastructure. Figure 1 graphically
illustrates the close correlation between temperature rises
and that disruption.

Figure 2 plots Munich Re's estimate of the annual costs
associated with climate damage. Both the level and
uncertainty of climate costs have risen over recent decades.
We believe larger impacts are very likely in the future.

Quantifying the extent to which individual companies
and portfolios are exposed to physical climate risks is
an important element of preparing for a more
challenging future.

1 www.schroders.com/en/lu/professional-investor/features/climate-change-
dashboard

2 https://earthobservatory.nasa.gov/blogs/climateqa/would-gw-stop-with-
greenhouse-gases/
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Figure 1: Greenhouse gas emissions, temperatures and
disasters are all rising together
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Source: EM-DAT, NASA, Schroders and UN FCC. Based on most recent data available
in May 2018

Figure 2: Weather-related losses caused by climate
change are growing
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Businesses recognise the threat

Global business leaders recognise the risk climate change
poses to their operations. The World Economic Forum'’s
annual survey of business leaders, which asks them

to identify the biggest risks they face, reflects growing
concerns over environmental challenges and climate
change in particular. Whereas a decade ago none of the
top five risks reflected either social or environmental
trends, this year’s survey clearly reflected business leaders
understanding of the scale of the challenges ahead.

Four of the top five risks are environmental (Figure 3).

’

Similarly, companies’ responses to the annual survey run
by CDP, a charity that promotes carbon disclosure, show
that there is widespread appreciation of the strategic
risks physical damage poses. The most recent responses
to questions on physical climate risk are summarised in
Figure 4 below. Around 80% of the over 2,500 companies
canvassed identified risks stemming from the disruptive
impacts of physical climate change, with capital-intensive
industries generally most aware. Companies also recognise
the urgency of the challenge, expecting risks to crystallise
within four to five years across all sectors.

Interestingly, companies in the energy sector - which our
analysis highlights as the most exposed - show relatively
limited recognition of physical climate risks. We will
continue to press companies in the industry to address
the effects of climate change and formulate strategies to
mitigate these risks. The views of companies in most other
sectors are broadly in line with our fundamental analysis.

Figure 3: Sustainability has moved up corporate agendas
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In that context, the limited attention investors have paid
to physical risks seems remiss. Climate risks are primarily
viewed through three lenses: regulation, fossil fuel
exposure and clean energy growth. All are important but
rely on action to combat climate change that is far from
assured. Physical risks, on the other hand, are likely to

be unavoidable.

Source: World Economic Forum

Figure 4: Energy aside, most sectors seem well aware of climate change risks
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Based on responses to a question in the most recent CDP survey where companies were asked: “Please describe your inherent risks that are driven by changes in physical climate
parameters”. Gradual risks include the responses: change in mean (average) precipitation; change in mean (average) temperature; change in precipitation pattern; change in
temperature extremes; and sea level rise. Disruptive risks include: change in precipitation extremes and droughts; induced changes in natural resources; other physical climate
drivers; snow and ice; tropical cyclones (hurricanes and typhoons); and uncertainty of physical risks. Multiple responses are possible. Companies were also asked about the

timeframe for the risks they identified. We have plotted simple averages for each sector.
Source: CDP and Schroders as at June 2018.



Analysing the impact on individual companies

We have developed an objective framework to assess the
valuation implications of companies’ exposures to the risks
of physical damage caused by climate change. The analysis is
grounded on the premise that - in theory - companies could
insure themselves against such risks. We have estimated the
cost of buying a 13-year insurance policy to cover climate
risks and plotted it against companies’ enterprise values.
(The 13-year policy life reflects our estimate of the average
remaining life of a typical company’s assets.)

Our methodology is illustrated in Figure 5 and explained in
more detail in the appendix, along with the assumptions used.
By putting a price on the cost of “neutralising” climate
damage we create an objective assessment of the impact
on corporate valuations. We realise this analysis is more
theoretical than practical - we don't know of any companies
that have taken out multi-decade climate insurance - but
the approach provides a robust way to gauge physical

risk exposures, and is commonly used to answer other
investment questions?.

3 The approach is similar to the “no arbitrage” approach often used to value financial
instruments and risks, particularly in derivatives markets.

Figure 5: Translating national risks into company exposures
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Figure 6: Sector exposures tend to vary according to the
capital intensity of the business
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Source: Schroders. Based on most recent data available in March 2018.

We have excluded financial sectors from this summary given the low direct exposure of
their fixed assets understates the risk embedded in their assets or liabilities.

Applying our analysis to around 11,000 listed companies
across the world provides a consistent and objective basis to
assess firms', sectors’ and portfolios’ exposures to physical
climate risk. Figure 6 ranks companies’ exposures to physical
climate risks in different sectors based on their estimated
insurance costs divided by their enterprise value. Predictably,

Conclusion

capital-intensive sectors operating in more vulnerable parts
of the world face the biggest impacts, whereas those with
asset-light business models are least exposed.

In addition to measuring individual company exposures,
we have also developed tools to help fund managers gauge
the risks facing their portfolios.

Combining company exposures with portfolio weights
provides a high level view of risk, whether intended or not.

An illustration of the scale of risk facing global equities
using the same estimated insurance costs/enterprise value
formula is shown by the effect on six major world indices in
Figure 7.

Figure 7: Overall risk exposures can be gauged from the
impact on equity indices
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Source: MSCI, Schroders. Based on most recent data available in March 2018

The damage inflicted by climate change through increasingly volatile weather patterns is rising quickly and is
already significant for many companies. Despite being far more certain than risks stemming from actions and
policies to limit its effects, physical damage receives far less attention from investors than analysis of mitigation
efforts. Our proprietary framework assesses companies’ exposures to physical climate risks, helping inform the
decisions of analysts and fund managers, as well as gauging the exposures facing the portfolios they oversee.

Appendix

Physical risk exposure is calculated by combining
country-level risk measures with companies’ reported
geographic footprints:

- Companies report the amount of their assets in different
locations. Depending on the level of granularity provided,
we map these locations on to a standardised list of
countries or regions. Where companies do not disclose
their geographic locations, we assume all of their assets
are located in the company’s domestic market.

- Separately, we calculate the current level of damage
climate changes causes in each country using the costs/
GDP ratios calculated by Germanwatch , an NGO (non-
governmental organisation), based on Munich Re data.
These ratios are averaged over 20 years, limiting the
sensitivity of the analysis to annual fluctuations. We also
calculate regional exposures by weighting country costs
according to the GDP of the country in question.

- We calculate the expected annual damage to each
company'’s assets using national or regional average
cost ratios, companies’ reported tangible assets and the
geographic distribution of those assets.

- We extrapolate the multi-decade trend in climate damage
(the global climate damage/GDP ratio has grown by 4.1%
annually since 1980) to project expected damage up to
2030, a period which reflects the approximate remaining
life of the average company'’s tangible assets.

- We estimate the costs of insuring against this expected
damage using global average insurance industry loss
ratios (around 0.6).

- We discount the future cost of the modelled insurance
premia using 10-year US Treasury bonds to approximate
risk free rates.

- We compare the present value of the modelled
insurance premia to companies’ current enterprise
values to gauge the impact on firm valuations.



Important information:

The views and opinions contained herein are those of

the authors as at the date of publication and are subject

to change due to market and other conditions. Such

views and opinions may not necessarily represent those
expressed or reflected in other Schroders communications,
strategies or funds.

This document is intended to be for information purposes
only. The material is not intended as an offer or solicitation
for the purchase or sale of any financial instrument

or security or to adopt any investment strategy. The
information provided is not intended to constitute
investment advice, an investment recommendation or
investment research and does not take into account specific
circumstances of any recipient. The material is not intended
to provide, and should not be relied on for, accounting,
legal or tax advice. Any references to securities, sectors,
regions and/or countries are for illustrative purposes only.

Information herein is believed to be reliable but Schroders
does not represent or warrant its completeness or accuracy.
No responsibility or liability is accepted by Schroders, its
officers, employees or agents for errors of fact or opinion
or for any loss arising from use of all or any part of the
information in this document. No reliance should be
placed on the views and information in the document
when taking individual investment and/or strategic
decisions. Schroders has no obligation to notify any
recipient should any information contained herein change
or subsequently become inaccurate. Unless otherwise
authorised by Schroders, any reproduction of all or part of
the information in this document is prohibited.

Any data contained in this document have been obtained
from sources we consider to be reliable. Schroders has not
independently verified or validated such data and they should
be independently verified before further publication or use.
Schroders does not represent or warrant the accuracy or
completeness of any such data. Third party data are owned
or licensed by the data provider and may not be reproduced
or extracted and used for any other purpose without the data
provider’'s consent. Third party data are provided without

any warranties of any kind. The data provider and issuer of
the document shall have no liability in connection with the
third party data. www.schroders.com contains additional
disclaimers which apply to the third party data.

FTSE International Limited (“FTSE") © FTSE 2018. FTSE®”
is a trade mark of London Stock Exchange Plc and The
Financial Times Limited and is used by FTSE International
Limited under licence. All rights in the FTSE indices and

/ or FTSE ratings vest in FTSE and/or its licensors. Neither
FTSE nor its licensors accept any liability for any errors

or omissions in the FTSE indices and / or FTSE ratings or
underlying data. No further distribution of FTSE Data is
permitted without FTSE's express written consent.

All investing involves risk including the possible loss of principal.

Exchange rate changes may cause the value of any overseas
investments to rise or fall. Past Performance is not a guide to
future performance and may not be repeated. This document
may contain “forward-looking” information, such as forecasts
or projections. Please note that any such information is

not a guarantee of any future performance and there is no
assurance that any forecast or projection will be realised. For
your security, communications may be taped or monitored.

Note to Readers in the European Union/European
Economic Area: Schroders will be a data controller in respect
of your personal data. For information on how Schroders
might process your personal data, please view our Privacy
Policy available at www.schroders.com/en/privacy-policy or on
request should you not have access to this webpage. Issued
by Schroder Investment Management Limited, 31 Gresham
Street, London, EC2V 7QA. Registered Number 1893220
England. Authorised and regulated by the Financial
Conduct Authority.

Note to Readers in Argentina: Schroder Investment
Management S.A., Ing. Enrique Butty 220, Piso 12,
C1001AFB - Buenos Aires, Argentina. Registered/Company
Number 15. Registered as Distributor of Investment Funds
with the CNV (Comisiéon Nacional de Valores).

Note to Readers in Australia: Issued by Schroder
Investment Management Australia Limited, Level 20,
Angel Place, 123 Pitt Street, Sydney NSW 2000 Australia.
ABN 22 000 443 274, AFSL 226473.

Note to Readers in Brazil: Schroder Investment
Management Brasil Ltda., Rua Joaquim Floriano, 100 - ¢j.
142 Itaim Bibi, S3o Paulo, 04534-000 Brasil. Registered/
Company Number 92.886.662/0001-29. Authorised as an
asset manager by the Securities and Exchange Commission
of Brazil/Comissdo de Valores Mobilidrios (“CVYM") according
to the Declaratory Act number 6816.

Note to Readers in Hong Kong: Schroder Investment
Management (Hong Kong) Limited, Level 33, Two Pacific Place
88 Queensway, Hong Kong. Central Entity Number (CE No.)
ACJ591. Regulated by the Securities and Futures Commission.

Note to Readers in Indonesia: PT Schroder Investment
Management Indonesia, Indonesia Stock Exchange
Building Tower 1, 30th Floor, Jalan Jend. Sudirman Kav 52-
53 Jakarta 12190 Indonesia. Registered/Company Number
by Bapepam Chairman’s Decree No: KEP-04/PM/MI1/1997
dated April 25, 1997 on the investment management
activities and Regulated by Otoritas Jasa Keuangan (“OJK"),
formerly the Capital Market and Financial Institution
Supervisory Agency (“Bapepam dan LK").

Note to Readers in Japan: Schroder Investment
Management (Japan) Limited, 21st Floor, Marunouchi Trust
Tower Main, 1-8-3 Marunouchi, Chiyoda-Ku, Tokyo 100-
0005, Japan. Registered as a Financial Instruments Business
Operator regulated by the Financial Services Agency of
Japan. Kanto Local Finance Bureau (FIBO) No. 90.

Note to Readers in the People’s Republic of China: Schroder
Investment Management (Shanghai) Co., Ltd., RM1101 11/F
Shanghai IFC Phase (HSBC Building) 8 Century Avenue,
Pudong, Shanghai, China, AMAC registration NO. P1066560.
Regulated by Asset Management Association of China.

Note to Readers in Singapore: Schroder Investment
Management (Singapore) Ltd, 138 Market Street #23-01,
CapitaGreen, Singapore 048946. Company Registration
No. 199201080H. Regulated by the Monetary Authority
of Singapore.

Note to Readers in South Korea: Schroders Korea Limited,
26th Floor, 136, Sejong-daero, (Taepyeongno 1-ga, Seoul Finance
Center), Jung-gu, Seoul 100-768, South Korea. Registered and
regulated by Financial Supervisory Service of Korea.



Note to Readers in Switzerland: Schroder Investment
Management (Switzerland) AG, Central 2, CH-8001 Zurich,
Postfach 1820, CH-8021 Zurich, Switzerland. Enterprise
identification number (UID) CHE-101.447.114, reference
number CH02039235704. Authorised and regulated by the
Swiss Financial Market Supervisory Authority (FINMA).

Note to Readers in Taiwan: Schroder Investment Management
(Taiwan) Limited, 9F, 108, Sec.5, Hsin-Yi Road, Hsin-YI District,
Taipei 11047 Taiwan, R.O.C. Registered as a Securities Investment
Trust Enterprise regulated by the Securities and Futures Bureau,
Financial Supervisory Commission, R.O.C.

Note to Readers in the United Arab Emirates: Schroder
Investment Management Limited, 1st Floor, Gate Village
Six, Dubai International Financial Centre, PO Box 506612
Dubai, United Arab Emirates. Registered Number 1893220
England. Authorised and regulated by the Financial
Conduct Authority.
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