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Real world decarbonization:
identifying future leaders In
the low carbon transition

Green technology stocks are proving popular with investors, but central to the successful
reduction of greenhouse gas emissions will be the actions taken by the existing economy.
We call this real-world decarbonization, and every company has a role to play.



Key takeaways

¢ The transition to net-zero GHG emission
goals is likely to produce many market
leaders over the coming decade.

¢ We expect successful companies will
include those offering the technological
solutions to get us there, but also those
companies driving decarbonization
across the value chain through
science-based goals.

e We believe there are several key methods
for identifying potential future climate
leaders in today’s economy.

Climate change:
where do we go
from here?

“We are at imminent risk of hitting 1.5 degrees in the near
term. The only way to prevent exceeding this threshold is

by urgently stepping up our efforts and pursuing the most
ambitious path. We must act decisively now to keep 1.5 alive.”

—UN Secretary General Antdnio Guterres’ statement on the IPCC Working Group 1
Report on the Physical Science Basis of the Sixth Assessment!

After decades of warnings about the future risks of increasing greenhouse gas (GHG)
emissions, we're now experiencing the repercussions of climate change firsthand.

From forest fires and extreme heat to shrinking ice caps, the environmental impact
grows in severity while calls to take action rise in urgency. The latest report from

the Intergovernmental Panel on Climate Change (IPCC), released in August 2021,
warned that only drastic cuts in GHG emissions this decade can prevent us from raising
global temperatures to a disastrous extent.?

Earlier research by the IPCC calculated that the planet is on a trajectory for a temperature
rise of between 2°C and 4°C by 2100.2 Such a significant increase would have a devastating
impact on ecosystems and human health and well-being. Based on current forecasts, areas
such as Vietnam in Southeast Asia, critical for rice production, could be flooded by 2050.#

It was with hopes of addressing the situation that, in 2016, the Paris Agreement was signed.®
Central to the agreement’s goals is an effort to limit the rise in global temperatures this
century to 2°C above preindustrial levels while attempting to limit the increase to 1.5°8

The 1.5°C pathway stands in stark contrast to expected outlooks
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Looking beyond
the green meme

Billions pouring
into cleantech
—are expectations
too high?

Climate change can often feel overwhelming, but out of adversity comes opportunity.
We believe that by investing in companies willing to make the necessary changes to their
businesses, we can not only accelerate the reduction of GHG emissions, but also reap
the benefits of strong growth and earnings as these companies become market leaders.

We believe that forward-looking climate risk analysis is an integral part of understanding

the true scope of asset and investment risk/return scenarios. In just a few years, we've gone
from less than a third of countries with net-zero commitments to three-quarters of countries
globally implementing net-zero commitments, with increasing policy measures to back up
these commitments.”® The net-zero commitments at the country level will need to cascade
down to companies, however. In an environment in which governments increasingly take
regulatory action against climate change, companies with a strong plan to reduce GHG
emissions—both their own and emissions generated by others—will likely be best positioned
to outperform their market peers.

But climate investing requires more than simply building a portfolio of cleantech and
renewable energy stocks. Although these companies are an easy win for those looking to
green their portfolios, this must be balanced with the need for real-world decarbonization

and the generation of returns for investors. With increasing interest in environmental
investing, assets flowing into cleantech funds have skyrocketed, reaching almost

US $43 billion in the first quarter of 2021 alone, after totaling about US$80 billion in 2020.°
Globally, about 180 companies derive a significant portion of their revenues from clean
technologies, including renewable power, electric vehicles, water management, and energy
efficiency.’® With that much money chasing such a small pool of securities, the results have
been predictable: From January 1, 2020, to May 18, 2021, The Economist calculates that the
stock prices of these 180 stocks more than doubled on average, while the S&P 500 Index has
risen by about 30%. These stocks are much more expensive than the average market.!!

We're of the view that, in many cases, these valuations are based on outsize growth
expectations that may not be realistic, even amidst the ongoing focus on climate change.
Furthermore, some of these companies have weaknesses with the social and governance
aspects of their business and even broader environmental concerns that might not be
reflected in their valuation.

Sustainable finance P/E ratios (monthly averages of daily values)
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Source: Bloomberg, Datastream, EPFR, ICE BofA indices, Bank for International Settlements, September 2021.
Price-to-earnings (P/E) ratio is a valuation measure comparing the ratio of a stock’s price with its earnings per share.


https://www.ox.ac.uk/news/2021-03-23-net-zero-pledges-go-global-now-action-needs-follow-words-oxford-eciu-report
https://www.visualcapitalist.com/race-to-net-zero-carbon-neutral-goals-by-country/
https://www.economist.com/finance-and-economics/2021/05/17/green-assets-are-on-a-wild-ride
https://www.economist.com/business/billions-are-pouring-into-the-business-of-decarbonisation/21803649

Real world
decarbonization:
preparing today’s
companies for
tomorrow

Leaders in
GHG reduction

A successful climate investment strategy should focus on achieving net-zero alignment
through two primary objectives: decarbonizing the investment portfolio consistent with
achieving global net-zero GHG emissions by 2050 and increasing investment in climate
solutions that are needed to meet this goal, such as renewable energy, low-carbon buildings,
and energy-efficient technologies.

While we're upbeat about emerging technologies designed to help fight climate change

in the future, a key part of any successful climate mitigation approach will be decarbonizing
the existing economy—that is, action needs to be taken today to secure our future. We call
this real-world decarbonization, and every company has a role to play, regardless of whether
or not they offer green products or services.

In addition, if green investors were to focus only on cleantech companies, we believe it

would be nearly impossible to build a well-balanced diversified portfolio from such a small
universe, with the majority of securities concentrated in a few sectors of the economy and,
therefore, highly correlated. We propose that a more effective way to position a portfolio for
the transition to a world that can manage climate change—while balancing the need to deliver
competitive returns for investors—is to create a well-diversified portfolio of companies that
are actively improving their business models, and those of their supply chains, to help reach
the goals of the Paris Agreement.

So how can we identify those companies that are doing more for the future today? There are
several ways for investors to validate a company’s GHG reduction targets, but we consider
science-based targets (SBTs) to be the best-in-class standard. Targets are considered
science based if they're in line with the latest climate science guidance on what’s necessary
to meet the Paris Agreement’s goals. The Science Based Targets Initiative has emerged as
an important reference for companies aiming to set emission reduction and net-zero targets
in line with a 1.5°C future. Notably, they seek to achieve an orderly transition to a low-carbon
economy, with an aim to avoid risks such as sudden divestment in fossil fuel economies,
market crashes due to high volatility; geopolitical and liability issues across sectors, and
ongoing policy uncertainty.'2

We believe that through the use of SBTs and similar approaches, we can identify climate
leaders who are not only helping the planet, but who are also positioning their businesses
on a more sustainable path, making them more attractive to investors.

So how do we recognize tomorrow’s climate leaders today? We believe companies leading
the way to a low-carbon future typically fall into one or more of the following categories.

For a climate investor’s portfolio to succeed from both a returns and environmental point
of view, at the most basic level, we have to first accept that the world’s infrastructure can’t
change overnight. Certain high-emitting businesses will continue to be necessary for

the foreseeable future; for example, the world needs steel and cement (two high-emissions
industries), and to suggest that we can simply stop producing these staples overnight

(not to mention transporting them, another high-emissions activity) is simply unrealistic.

However, by working with these companies and encouraging today’s high emitters to address
their approach and adapt in a timely manner, they can both contribute to the solution and
succeed in a low-carbon future. Companies that may have relatively high emissions (and, in
general, products that are necessary and likely not going away anytime soon) but that are also
consciously working to lower them would be what we consider leaders in GHG reduction.


https://www.manulifeim.com/institutional/ca/en/viewpoints/sustainability/using-the-paris-agreement-on-climate-change-as-a-long-term-investment-framework
https://sciencebasedtargets.org/faqs

Case study:
why a high GHG
emitter is one
of our favourite
climate leaders

Leaders with low
GHG intensity

Case study:
a beautiful world

This company, a rail network that transports goods across the Northeast United States,
is a high emitter: In 2019, it emitted around 4.7 million tons of GHG (about the same as
powering 3,142,551 homes for a year'3). Yet we regard the company as a future climate
leader, as it operates a sustainable business that belongs in a net-zero GHG world.

Like other modes of transportation, railways will be around for a long time to come, but

the industry is already well positioned for a greener economy. Transport by rail can result in
75% less GHG emissions than trucking, creating an increasing opportunity to capture market
share as customers look to reduce their own GHG footprints.

The company has put forward a credible plan to significantly reduce its GHG emissions going
forward and was the first major rail company in the United States to adopt SBTs outlining their
commitment to reduce GHG emissions’ intensity by 37% by 2030. It has already introduced an
automated, drive-through system that scans and inspects containers and reduces potential
emissions at intermodal terminals by up to 90%. It also manages train speed and efficiency

on a minute-by-minute basis and is committed to considering green technologies such as
hydrogen fuels or electric batteries once viable.

Some companies are already ahead of the curve when it comes to driving down their

GHG emissions, perhaps due to early market pressure, forward-looking management,

or a combination of factors. As regulatory action against climate change increases and
investors reward businesses that are reducing their environmental footprint, companies
with a strong plan to reduce their GHG emissions should be best positioned to outperform
the market. Over the long term, we predict that early adopters will generate higher, reliable
free cash flows and returns. Moreover, early adopters are likely to increase their focus on
innovation while strengthening their credibility among investors, customers, and employees
and benefiting from stronger brand management.

Brand equity is a significant asset for companies today. By taking action on climate change,
companies can enhance their brand, positioning them for a changing world with differentiated
consumer preferences. As the largest beauty company in the world, this company is at

the forefront of making significant changes in how companies approach ESGissues. It has
embraced a science-based approach to ensure sustainability is met at every point in the
product lifecycle. This includes the water that’s used to grow plants for its ingredients as well
as the impact the product rinse water has on ecosystems. From 2005 to 2019, the company
reduced CO, emission from its production sites by 78% while increasing production by 37%.
It has also set itself a target of making sure 100% of the plastics used in its packaging will be
either from recycled or bio-based sources while aiming to achieve 50% by 2025.


https://oee.nrcan.gc.ca/corporate/statistics/neud/dpa/calculator/ghg-calculator.cfm#results

Lea d e rs A growing number of companies now provide services or products that lead to a reduction
in GHG emissions, whether directly, where their products actually reduce GHG emissions,
such as carbon capture and sequestration, or indirectly, by providing environmentally friendly
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| n p rO‘" d | ng products that replace existing GHG-heavy products.
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outsize growth expectations, but through careful analysis, companies can be found that
represent a revenue opportunity through the transition to a low-carbon economy.

Ca se stu d . Whenever we think of an electric vehicle (EV), certain makes and models usually spring
y' to mind. But what all EVs have in common is that some of their parts are produced by one

particular company. Over 20% of the company’s revenues are from EVs, and that figure is

[ L]
d rivi I’lg Cha nge growing quickly. EV manufacturers need this firm because no other company’s products

offer the same range and power efficiency. As a result, it's growing much faster than

°
one car at a tl me the competition and, more important, growing profitability, as each EV generates

an additional $100 to $300 in revenue for the firm versus a regular car.

Allindications are that EVs have a long multi-year decade of growth ahead of them—some 9%
of new cars sold globally this year will be EVs or plug-in hybrids, up from 3% two years ago.**
Government policy will also have an impact: The United Kingdom has already announced plans
to end the sale of petrol and diesel cars by 2035, and other countries are following suit.!®
With no other auto parts suppliers in a better position to take advantage of this trend, it could
prove to be a huge tailwind for the business.

Wo rki n i n It's probably wishful thinking to assume that tomorrow’s green economy will be made
g up entirely of wind farms and solar panels. More realistically, the world’s infrastructure
won't change overnight, and we believe a successful climate mitigation approach involves

pa I’tnerSh l p f0r working with a diverse range of established companies to reduce their GHG emissions and
decarbonize the existing economy.
a better future

We remain optimistic for the future of cleantech, but if were to hit the ambitious but necessary
targets set by the Paris Agreement, we believe every company has a role to play, not least
today’s high emitters. Our team’s strategy is real-world decarbonization, and we believe it
offers a healthy balance between shareholder returns and future-friendly emissions.

thttps:/www.un.org/sg/en/content/secretary-generals-statement-the-ipcc-working-group-1-report-the-physical-science-basis-of-the-sixth-assessment. 2“Climate Change 2021:

The Physical Science Basis, Summary for Policymakers,” Intergovernmental Panel on Climate Change, August 7, 2021. *Special report on global warming of 1.5°C, IPCC, 2018. *Rising Seas Will
Erase More Cities by 2050, New Research Shows,” the New York Times, October 29, 2019. °Learn more about the Paris Agreement here. © “Using the Paris Agreement on climate change as a
long-term investment framework,” Manulife Investment Management, January 22, 2021. 7 “Net Zero pledges go global, now action needs to follow words—Oxford-ECIU report,” University of Oxford,
March 23, 2021. #Race to Net Zero: Carbon Neutral Goals by Country,” Visual Capitalist, June 8, 2021. °Morningstar Global Sustainable Fund Flows, July 27, 2021. 1“A green bubble? We dissect
the investment boom,” The Economist, May 2021. “Billions are pouring into the business of decarbonisation,” The Economist, August 2021. 1*Science Based Targets initiative,
https://sciencebasedtargets.org/fag, September 2021. Greenhouse Gas Equivalencies Calculator, Natural Resources Canada, 2021. ““EV Impact: Electric Vehicle surge resonates across global
economy,” S&P Market Intelligence, September 20, 2021. ™“Electric vehicles: the revolution is finally here,” Financial Times, October 4, 2021.
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Important
disclosures

Awidespread health crisis such as a global pandemic could cause substantial market
volatility, exchange-trading suspensions and closures, and affect portfolio performance.

For example, the novel coronavirus disease (COVID-19) has resulted in significant disruptions
to global business activity. The impact of a health crisis and other epidemics and pandemics
that may arise in the future, could affect the global economy in ways that cannot necessarily
be foreseen at the present time. A health crisis may exacerbate other pre-existing

political, social and economic risks. Any such impact could adversely affect the portfolio’s
performance, resulting in losses to your investment.

Investing involves risks, including the potential loss of principal. Financial markets are volatile
and can fluctuate significantly in response to company, industry, political, regulatory, market,
or economic developments. These risks are magnified for investments made in emerging
markets. Currency risk is the risk that fluctuations in exchange rates may adversely affect
the value of a portfolio’s investments.

The information provided does not take into account the suitability, investment objectives,
financial situation, or particular needs of any specific person. You should consider

the suitability of any type of investment for your circumstances and, if necessary,

seek professional advice.

This material is intended for the exclusive use of recipients in jurisdictions who are allowed

to receive the material under their applicable law. The opinions expressed are those of

the author(s) and are subject to change without notice. Our investment teams may hold
different views and make different investment decisions. These opinions may not necessarily
reflect the views of Manulife Investment Management or its affiliates. The information and/

or analysis contained in this material has been compiled or arrived at from sources believed
to be reliable, but Manulife Investment Management does not make any representation as to
their accuracy, correctness, usefulness, or completeness and does not accept liability for any
loss arising from the use of the information and/or analysis contained. The information in this
material may contain projections or other forward-looking statements regarding future events,
targets, management discipline, or other expectations, and is only current as of the date
indicated. The information in this document, including statements concerning financial market
trends, are based on current market conditions, which will fluctuate and may be superseded
by subsequent market events or for other reasons. Manulife Investment Management
disclaims any responsibility to update such information.

Neither Manulife Investment Management or its affiliates, nor any of their directors, officers or
employees shall assume any liability or responsibility for any direct or indirect loss or damage
or any other consequence of any person acting or not acting in reliance on the information
contained here. All overviews and commentary are intended to be general in nature and

for current interest. While helpful, these overviews are no substitute for professional tax,
investment, or legal advice. Clients should seek professional advice for their particular
situation. Neither Manulife, Manulife Investment Management, nor any of their affiliates or
representatives is providing tax, investment or legal advice. This material was prepared solely
for informational purposes, does not constitute a recommendation, professional advice,

an offer or an invitation by or on behalf of Manulife Investment Management to any person

to buy or sell any security or adopt any investment strategy, and is no indication of trading
intent in any fund or account managed by Manulife Investment Management. No investment
strategy or risk management technique can guarantee returns or eliminate risk in any market
environment. Diversification or asset allocation does not guarantee a profit or protect against
the risk of loss in any market. Unless otherwise specified, all data is sourced from Manulife
Investment Management. Past performance does not guarantee future results.
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Manulife Investment Management is the global wealth and asset management segment of Manulife Financial Corporation. We draw on more than

a century of financial stewardship to partner with clients across our institutional, retail, and retirement businesses globally. Our specialist approach to money
management includes the highly differentiated strategies of our fixed-income, specialized equity, multi-asset solutions, and private markets teams—along
with access to specialized, unaffiliated asset managers from around the world through our multimanager model.

This material has not been reviewed by, is not registered with any securities or other regulatory authority, and may, where appropriate, be distributed
by the following Manulife entities in their respective jurisdictions. Additional information about Manulife Investment Management may be found
at manulifeim.com/institutional.

Australia: Hancock Natural Resource Group Australasia Pty Limited., Manulife Investment Management (Hong Kong) Limited. Brazil: Hancock Asset
Management Brasil Ltda. Canada: Manulife Investment Management Limited, Manulife Investment Management Distributors Inc., Manulife Investment
Management (North America) Limited, Manulife Investment Management Private Markets (Canada) Corp. China: Manulife Overseas Investment Fund
Management (Shanghai) Limited Company. European Economic Area: Manulife Investment Management (Ireland) Ltd. which is authorised and regulated
by the Central Bank of Ireland Hong Kong: Manulife Investment Management (Hong Kong) Limited. Indonesia: PT Manulife Aset Manajemen Indonesia.
Japan: Manulife Investment Management (Japan) Limited. Malaysia: Manulife Investment Management (M) Berhad 200801033087 (834424-U).
Philippines: Manulife Investment Management and Trust Corporation. Singapore: Manulife Investment Management (Singapore) Pte. Ltd. (Company
Registration No. 200709952G). South Korea: Manulife Investment Management (Hong Kong) Limited. Switzerland: Manulife IM (Switzerland) LLC.
Taiwan: Manulife Investment Management (Taiwan) Co. Ltd. United Kingdom: Manulife Investment Management (Europe) Ltd. which is authorised and
regulated by the Financial Conduct Authority. United States: John Hancock Investment Management LLC, Manulife Investment Management (US) LLC,
Manulife Investment Management Private Markets (US) LLC and Hancock Natural Resource Group, Inc. Vietnam: Manulife Investment Fund Management
(Vietnam) Company Limited.

Manulife, Manulife Investment Management, Stylized M Design, and Manulife Investment Management & Stylized M Design are trademarks of
The Manufacturers Life Insurance Company and are used by it, and by its affiliates under license.
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