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Are Portfolio Decarbonization and Climate Solutions Investing
Money Losers Over the Past Year?

Despite strong energy sector performance, best-in-industry decarbonization and climate solutions
investments have exhibited strong returns
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The last 12 months have seen an extraordinary increase in oil and gas prices, fueled by the war between Russia
and Ukraine, and a demand-supply imbalance in these markets. Integrated oil and gas majors, such as Exxon
Mobil and Chevron have seen their profits skyrocket, while the energy sector is one of the few sectors that is up,
even as the broader MSCI ACWI and S&P 500 are down by over 9% and 6% respectively. Tech-heavy Nasdag 100

has dropped even further, by more than 10% over the past year.

ACWI Sectors: Trailing 12m Returns
Source: State Street Associates, Refinitiv, S&P TruCost. July 30 2021-July 29 2022
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Against this backdrop, many investors who have constructed decarbonized portfolios in order to seek lower
exposure to carbon emissions could find themselves underperforming. This is because the combustion of fossil
fuels, coal, oil and gas, are the primary contributors to global greenhouse gas emissions, and therefore climate

change, and as a result many investors decarbonize portfolios by excluding the energy sector entirely.

However, this is only part of the story. In our previous research, “Decarbonization Factors,” we have shown that

decarbonized portfolios could take the form of market-wide (“Decarbonization (Company)”), sector-specific
(“Decarbonization (Companies-in-Sector)”), or industry-specific (“Decarbonization (Companies-in-Industry)”)
optimization. To put it simply, one could lower exposure to carbon emissions by reducing exposure to the most
carbon intensive! companies independent of the sector they are part of, within each sector, or within each industry.
In the second case, the investor still holds energy positions, but those are the most carbon efficient energy
companies. In the third case, the investor still holds energy positions and within the energy sector holds the most
carbon efficient companies within each industry of the sector, such as oil and gas refineries, integrated oil and gas
majors etc. The same applies for other carbon intensive industries, such as mining, chemicals, airlines, cement, or

steel.

Why might an investor be better off by holding positions in more carbon efficient companies within each sector or
industry? Because although higher oil and gas prices are revenues for many energy companies, at the same time
they also represent a direct input into production processes not only for them but for the vast majority of the
economy. Therefore, companies that are more carbon efficient could be more cost competitive in an inflationary

energy price environment.

The figure below shows 12-month trailing performance of decarbonization factors (available at State Street’s
Insights portal) and for comparative purposes the performance of other widely used factors in US markets.
Profitability and momentum have performed very poorly, losing 10% and 8% respectively, even lagging the
performance of a market-wide decarbonization factor (down ~6%). In contrast, within-sector or industry
decarbonization factors are both up by ~6%. The 12% spread between decarbonization factors is a stark example
of how much difference, the way that an investor might implement decarbonization, might make in the realized
returns of the portfolio. For a comparative view, the within sector and industry decarbonization factors have
outpaced both the value and short-term reversal factors, up by ~ 2 and 3%, and only lag the investment factor,

which has delivered a blowout performance of ~12%. Similar results can be found in the European markets, where

! We define carbon intensity as scope 1+scope 2 carbon emissions scaled by revenue.
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https://globalmarkets.statestreet.com/research/portal/insights/article/7151616d-aa8c-459d-b61d-98661f936100
https://globalmarkets.statestreet.com/research/myportal/insights/indicator?indicator=Market_Performance_Proxies-Trailing_Returns-12M_Trailing_Returns&market=Equities-Equities_Factors-Decarbonization_Companies_in_Sector&geo=United_States
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a market-wide decarbonization factor is down ~3% while the within-sector factor is up 2% and the within-industry

factor is up ~4%. Again, we observe a very meaningful spread of 6-7% across decarbonization factors.

US Equity Factor Trailing 12m Returns
Source: State Street Associates, Refinitiv, S&P TruCost. July 30 2021-July 29 2022
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Finally, we note that for long-term investors, short-term performance dynamics might be less important. Rather,
understanding the long-term trajectory of economies and the opportunity set that is being created by innovation is

far more important. Previously, in our “Climate Solutions Investments” paper we mapped the opportunity set in

public markets to invest in companies that provide solutions to other companies or consumers to decarbonize
through channels such as: renewable energy, battery storage, electric vehicles, low carbon food and agriculture,
and industrial materials. Trillions will need to be invested in climate solutions over the next few decades for the
world to decarbonize and avert the most catastrophic consequences of climate change, implying huge economic
potential for these companies. Regulatory actions, such as the Inflation Reduction Act of 2022, are likely to also
create tailwinds for such climate solutions businesses. We documented that this climate solutions portfolio is
exposed to growth and innovative companies. Given the poor stock performance of growth and innovative
companies in the last few months it is worth revisiting the performance of this portfolio. For comparative purposes,
we show the performance of the growth oriented Nasdaq 100 and the Nasdaq clean energy index, a pure-play
climate solutions energy index, over the past year. We find the climate solutions portfolio has earned over an 8%
return over this challenging period, while both the NASDAQ 100 and NASDAQ clean energy portfolios have
experienced losses of over 10% and 8% respectively.
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Climate Solutions: Comparative Returns
Source: State Street Associates, Refinitiv. July 30 2021-July 29 2022

10.0%

5.0%

0.0%

-5.0%

-10.0%

-15.0%
Climate Solutions NASDAQ Clean Edge Nasdag 100
Green Energy

We conclude that, while the energy sector has had a banner year and any strategy that entirely avoided the sector
would have struggled, this does not mean that decarbonization as an investment concept was doomed to failure,
even in a fossil-fuel friendly year. Targeted decarbonization and investing in forward-looking carbon solutions were

both strategies that performed well.

4
4894452.1.1.GBL.



STATE STREET.

References:
Cheema-Fox, A., B.R. LaPerla, G. Serafeim, D. Turkington, and H. Wang. 2021(a). “Decarbonization Factors.”
Journal of Impact & ESG Investing 2 (1): 47-73

Available on State Street’s Insights portal here

Cheema-Fox, A., Serafeim, G., Wang, H., “Climate Solutions Investments.” Harvard Business School Accounting &
Management Unit Working Paper No. 22-054

Available on State Street’s Insights portal here

State Street Associates

Our goal is to bridge the worlds of financial theory and practice with innovative investment research for asset managers
and owners. We focus on two fundamental drivers of performance to help State Street’s clients exceed their performance
goals and manage risk:

INFORMATION ADVANTAGE: Our extensive indicator suites provide investors with powerful and practical market
intelligence.

RESEARCH ADVANTAGE: We partner with renowned academics to develop impactful new ideas for portfolio
construction, risk management, and investment strategies.

Learn more about our thought leadership, publications, interactive tools and indicators at == Inslghts

Disclaimers and Important Risk Information

State Street Global Markets® is the business name and a registered trademark of State Street Corporation® and is used for its financial
markets business and that of its affiliates. State Street Associates® is a registered trademark of State Street Corporation, and the analytics and
research arm of State Street Global Markets.

The products and services outlined herein are only offered to professional clients or eligible counterparties through State Street Bank and Trust
Company, authorized and regulated by the Federal Reserve Board. State Street Bank and Trust Company is registered with the Commodity
Futures Trading Commission as a Swap Dealer and is a member of the National Futures Association. Please note that certain foreign exchange
business, including spot and certain forward transactions, are not regulated.

This document is a communication intended for general marketing purposes, and the information contained herein has not been prepared in
accordance with legal requirements designed to promote the independence of investment research. It is for clients to determine whether they
are permitted to receive research of any nature. It is not intended to suggest or recommend any transaction, investment, or investment strategy,
does not constitute investment research, nor does it purport to be comprehensive or intended to replace the exercise of an investor’s own
careful independent review and judgment regarding any investment decision.

This communication is not intended for retail clients, nor for distribution to, and may not be relied upon by, any person or entity in any
jurisdiction or country where such distribution or use would be contrary to applicable law or regulation. This communication and the information
herein does not constitute investment, legal, or tax advice and is not a solicitation to buy or sell securities or any financial instrument nor is it
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intended to constitute a binding contractual arrangement or commitment by State Street of any kind. The information provided does not take
into account any particular investment objectives, strategies, investment horizon or tax status. This communication or any portion hereof may
not be reprinted, sold or redistributed without the prior written consent of State Street Global Markets.

The views expressed herein are the views of State Street Global Markets as of the date specified and are subject to change, without notice,
based on market and other conditions. The information provided herein has been obtained from sources believed to be reliable at the time of
publication, nonetheless, we make no representations or assurances that the information is complete or accurate, and you should not place any
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performance is no guarantee of future results.
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London Branch, subject to limited regulation by the Financial Conduct Authority and Prudential Regulation Authority. Details about the extent
of regulation by the Financial Conduct Authority and Prudential Regulation Authority are available upon request. Brazil: The products in this
marketing material have not been and will not be registered with the Comissao de Valores Mobiliarios - the Brazilian Securities and Exchange
Commission ("CVM"), and any offer of such products is not directed to the general public within the Federative Republic of Brazil ("Brazil"). The
information contained in this marketing material is not provided for the purpose of soliciting investments from investors residing in Brazil and
no information in this marketing material should be construed as a public offering or unauthorized distribution of the products within Brazil,
pursuant to applicable Brazilian law and regulations. The products and services outlined in this document are generally offered in Canada by
State Street Bank and Trust Company. This communication is made available in Hong Kong by State Street Bank and Trust Company which
accepts responsibility for its contents, and is intended for distribution to professional investors only (as defined in the Securities and Futures
Ordinance). Information provided is of a general nature only and has not been reviewed by any regulatory authority in Hong Kong. This
communication is made available in Australia by State Street Bank and Trust Company ABN 70 062 819 630, AFSL 239679 and is intended
only for wholesale clients, as defined in the Corporations Act 2001. This communication is made available in Singapore by State Street Bank
and Trust Company, Singapore Branch (“SSBTS”), which holds a wholesale bank license by the Monetary Authority of Singapore. In Singapore,
this communication is only distributed to accredited, institutional investors as defined in the Singapore Financial Advisers Act (“FAA”). Note
that SSBTS is exempt from Sections 27 and 36 of the FAA. When this communication is distributed to overseas investors as defined in the
FAA, note that SSBTS is exempt from Sections 26, 27, 29 and 36 of the FAA. This advertisement has not been reviewed by the Monetary
Authority of Singapore. The products and services outlined in this document are made available in South Africa through State Street Bank and
Trust Company, which is authorized in South Africa under the Financial Advisory and Intermediary Services Act, 2002 as a Category | Financial
Services Provider; FSP No. 42671. This communication is made available in Israel by State Street Bank and Trust Company, which is not
licensed under Israel’s Regulation of Investment Advice, Investment Marketing and Portfolio Management Law, 1995. This communication may
only be distributed to or used by investors in Israel which are “eligible clients” as listed in the First Schedule to Israel’s Regulation of
Investment Advice, Investment Marketing and Portfolio Management Law 1995. This communication is made available in Qatar by State Street
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This communication is made available in Malaysia by State Street Bank and Trust Company, which is authorized and regulated by the Federal
Reserve Board. State Street Bank and Trust Company is not licensed within or doing business within Malaysia and the activities that are being
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Turkey by State Street Bank and Trust Company and its affiliates. The information included herein is not investment advice. Investment
advisory services are provided by portfolio management companies, brokers and banks without deposit collection licenses within the scope of
the investment advisory agreements to be executed with clients. Any opinions and statements included herein are based on the personal
opinions of the commentators and authors. These opinions may not be suitable to your financial status and your risk and return preferences.
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made available in United Arab Emirates by State Street Bank and Trust Company and its affiliates. This communication does not, and is not
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intended to, constitute an offer of securities anywhere in the United Arab Emirates and accordingly should not be construed as such. Nor does
the addressing of this communication to you constitute, or is intended to constitute, the carrying on or engagement in banking, financial and/or
investment consultation business in the United Arab Emirates under the rules and regulations made by the Central Bank of the United Arab
Emirates, the Emirates Securities and Commodities Authority or the United Arab Emirates Ministry of Economy. Any public offer of securities in
the United Arab Emirates, if made, will be made pursuant to one or more separate documents and only in accordance with the applicable laws
and regulations. Nothing contained in this communication is intended to endorse or recommend a particular course of action or to constitute
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advice rendered on the basis of their situation. Further, the information contained within this communication is not intended to lead to the
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prospectus within the meaning of the applicable laws and regulations of the Kingdom of Saudi Arabia or any other jurisdiction and this
communication is not directed to any person in any country in which the distribution of such communication is unlawful. This communication
provides general information only. The information and opinions in this communication are stated as at the date indicated. The information may
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