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While the history of the global pandemic is still being written, one
enduring outcome of the past year will certainly be its effect on the
imperative of sustainability. This shared trauma served to remind us
just how fragile we are as a community, as a global economy, and
as stewards of the earth’s climate. The difficult work of improving
ESG norms is taking place at all levels of society, and the resulting
changes will have profound implications for investors.
We devote much of this issue of Global Intelligence to examining those
sustainability scenarios. Global Chief Economist Frances Donald explores what
it means to incorporate ESG factors into macroeconomic forecasts. Our Global
Head of Private Equity and Credit Vipon Ghai and our Director of ESG in Private
Markets Maria Clara Rendon Echeverri look at the ways that sustainability is being
embraced by private companies seeking capital around the world. Senior Portfolio
Managers Kathryn Langridge and Philip Ehrmann partner with our Head of ESG in
Asia Eric Nietsch to describe how emerging markets represent a concentration
of ESG risks and opportunities. Our Global Head of ESG Integration and Research
Peter Mennie and our Head of Sustainability in Private Markets Brian Kernohan
explore the issue of biodiversity and how investors can better understand the
relationship between their portfolios and the natural world.
Another significant issue highlighted by investors over the past year is the
deepening search for yield and income security in retirement. Senior Portfolio
Manager of Asian Fixed Income Paula Chan and Client Portfolio Manager Dylan
Ngai review the merits of a relatively high-yielding asset that until recently was
beyond the reach of most investors: onshore Chinese bonds. Serge Lapierre and
Frédéric Kibrité from our liability-driven investing team partner with Professor
Andrew Clare of the University of London to demonstrate how various approaches
to liability-driven portfolios can improve retirement outcomes.
We’re pleased to provide our latest thinking on issues that we believe will affect
investors in the months and years to come. At Manulife Investment Management,
our global footprint and diverse capabilities enable us to offer both the insight of
our experts around the world and the product solutions to help investors realize
the possibilities.
We hope you enjoy this edition of Global Intelligence, and we welcome
your feedback.
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Applying an
ESG lens to
macroeconomic
analysis—a
starting place
Frances Donald
Global Chief Economist and
Global Head of Macroeconomic Strategy

Key takeaways
• Integrating ESG factors into macroeconomic analysis
enables investors to understand how sustainability issues
could influence the way financial markets respond to
traditional economic developments and data points.
• Efforts to mitigate the impact of climate change are already
having a discernable impact on the global growth outlook
in at least one fundamental way: how central banks assess
transition risk, which will gradually inform their approach to
monetary policy.
• In our view, integrating ESG factors into macroeconomic
analysis is more of a necessity than a choice, and failure
to do so could risk getting investment calls wrong.
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Evolving the
ESG conversation

A less-thanstraightforward process

Environmental, social, and governance (ESG) investing is

Applying an ESG lens to the macro outlook isn’t always

often perceived as a bottom-up investment approach with

straightforward. Naturally, there are quantifiable ways

a focus on selecting the right companies and attaining an

to integrate shifting narratives such as carbon taxes

acceptable ESG risk/return profile for the overall portfolio.

and government

It’s also closely associated with opportunities in key future

spending on green

infrastructure, technology, or initiatives that will accelerate

infrastructure that

the world’s transition to a cleaner, more sustainable, and

have already been

equitable future. But in our view, there’s now a pressing

announced into

need to evolve the conversation further and broaden the

macroeconomic

discourse to include debates on how best to incorporate

forecasts through

ESG factors into macroeconomic analysis.

modeling, but

To be sure, this involves more than just adjusting, or for
lack of a better word, tinkering, with long-term growth
and inflation forecasts—that’s a given. It’s about viewing
macro events through an ESG lens in a consistent manner,
enabling investors to better understand how sustainability
issues could tilt the way markets respond to traditional
economic developments and data points. In our view, the
future of macro investing is tied to the industry’s ability to
devise ways to integrate ESG factors into macroeconomic
analysis, or we run the very real risk of getting investment
calls—tactical and strategic—wrong.

qualitative
judgments are
just as important—
being able
to calibrate
global central
banks’ evolving

“In our view, the future
of macro investing is
tied to the industry’s
ability to devise ways
to integrate ESG factors
into macroeconomic
analysis, or we run
the very real risk of
getting investment
calls—tactical and
strategic—wrong.”

perspectives on how
environmental and social risks could affect their mandate
and the way they think about growth will likely produce a
material difference to projected economic outcomes.

Climate change is altering the way we assess the global economy

Global warming

Green central banks

Government spending

Climate change and more frequent
and severe weather can alter GDP
forecasts in the long run

Central bank integration of ESG
factors is likely to lead to a lower
terminal rate and a slower pace
of rate normalization

Fiscal spending on green
initiatives is likely to have a higher
multiplier effect than non-green
government spending

Source: Manulife Investment Management, July 1, 2021.
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Crucially, the drive to incorporate ESG factors and
macroeconomic analysis remains at a nascent stage of
development—we’re closer to the beginning of the journey
than the end, and as the relevant data, policies, and
available technology become more sophisticated, so

2	Rise in frequency and severity of extreme
weather events
A rise in the frequency and severity of extreme weather
events can also lead to a slightly different set of challenges

too will our ability to embed them into our outlook.

in the forecasting process that economists don’t typically

Within this context, we highlight three ways in which

chronic changes in the weather, it’s much more difficult

ESG factors are already altering our macro perspective

to capture extreme weather events such as typhoons,

and three macro themes that we’re increasingly viewing

earthquakes, and droughts—events that can heighten

through an ESG lens.

market, credit, and liquidity risks and lead to potential

Climate change and the
forecasting process

supply chain disruptions as well as demand-side shock.

Many aspects of the E element in ESG are more quantifiable

events necessitates the application of a wider confidence

and lend themselves more easily to modeling and scenario

band around base economic forecasts.

analysis than the S and G factors. In addition, an extensive
body of work in this area has already been developed,
meaning that the set of plausible scenarios relating to
climate change are pretty well mapped out. Within that
context, we believe the foundation of integrating climate
change into any global economic outlook begins with three
key factors.

come across: While we can measure expected gradual

These climate-related risks are also widely expected to
drive immigration patterns and create stranded assets. In
our view, the rise in the frequency and severity of weather

3 Transition risks
The transition to an environmentally sustainable future is
also likely to introduce new forms of risks to our base-case
outlooks, both positive and negative. For instance, a fall
in clean energy prices—an outcome of technological
advancements—could lead to a drop in demand for fossil

1 I mpact of climate change differs from
region to region

fuels, a development that could affect the financial health

The Paris Agreement aims to limit global warming to 2˚C

a macroeconomic perspective, such an event could have

relative to preindustrial levels¹; as such, many economic

implications for productivity, capital expenditure, and the

forecasters, including us, have incorporated a 2˚ rise in

direction of investment flow, among others. Arguably,

global temperature by 2050 into our models.² This enables

the wheels are already in motion: The cost of producing

us to generate scenarios that incorporate different levels

solar power and wind energy has been declining steadily,

of carbon intensity and changes in global temperatures

while breakthroughs in carbon capture and sequestration

that ultimately feed into our economic forecast. Broadly

technology could herald important changes in the future.³

speaking, such an exercise has enabled us to observe a

It’s also important to take into account transition risks

nonlinear relationship between productivity and changes

associated with public policy changes—carbon taxes

in global temperature. For example, we’ve learned that

and carbon emission schemes come to mind. It’s worth

colder regions such as Europe and North America are likely

noting that these policy decisions could have knock-on

to experience a boost in productivity, largely due to an

effects on growth and should be incorporated into macro

expected rise in agricultural productivity and construction

analysis as well; for example, official income derived from

activity, while the reverse is likely to occur in warmer regions

these initiatives that flows back into the economy through

such as Latin America and Asia.

wages and associated capital investment. Understandably,

of traditional energy companies as well as banks and
insurers that have underwritten loans for these firms. From

some transition risks will continue to fall into the known
unknowns category—changes in private sector sentiment
and consumer preferences or the unexpected emergence
Global Intelligence 2H 2021
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of disruptive business models that threaten long-held

of policy rates globally than would have been the case

industry norms. What this means is that macro analysts

because we recognize that many central banks have

will need to pay close attention to changes in sentiment

begun to incorporate the impact of climate change into

and technology. Incidentally, the very nature of known

the way they assess economic growth and risks, and

unknowns implies that a larger confidence band around

several of them are in the process of transitioning their

base-case forecasts, particularly those over a longer

mandates—formally and informally—to include more

horizon, could be needed.

equitable growth.⁴ Indeed, all major central banks have
been vocal and deliberate in their recognition of these

It’s important to note that the three areas that we’ve

issues. The Network of Central Banks and Supervisors

highlighted represent no more than a starting place—

for Greening the Financial System, which counts most

the list is long and will continue to grow. As the industry

developed-market central banks as members, has

uncovers more sophisticated ways of capturing and

commissioned much in-depth research into ESG issues that

measuring sustainability factors, we’ll all get better at

we believe will inform central bank thinking going forward. In

incorporating issues such as coastal flooding, water

our view, disregarding this clearly discernable shift among

scarcity, and migration into our analysis.

policymakers could risk misreading central bank intentions

Central banks and
interest-rate outlooks

and lead to overly hawkish macro forecasts.

Fiscal spending and the
growth calculation

Growing ESG awareness has also influenced the way
we study global central banks and their policy decisions.

We’ve previously written about how the COVID-19 outbreak

In fact, we have a more dovish view of the future path

could lead to structurally higher fiscal spending, bigger

Central banks and ESG: an evolving landscape
Climate change can increase
financial, credit, and liquidity risk

•

All else being equal, growth can be more erratic, with
asymmetric downsides

•

A more cautious approach to monetary policy, delayed
rate hike cycles

Climate transition can lead to lost
economic growth, potentially through
supply-and-demand shocks

A later, gentler rate hike cycle

Climate change may lead to higher
household savings rate, and a higher
risk premium may lower the natural
rate of interest

•

Central banks have a lower terminal rate to their rate
hike cycles

•

Central banks have less policy room to maneuver

Changes in price levels could become
more commonplace as climate
transition progresses

Central banks may become increasingly comfortable
with the idea of structurally higher inflation

A growing focus on equitable
policies that can benefit households
more evenly

Central banks may broaden their mandates beyond inflation and
pay more attention to the makeup of the labor market, taking into
consideration race and gender equality, thereby necessitating a
more dovish stance on monetary policy

Source: The Network of Central Banks and Supervisors for Greening the Financial System, Manulife Investment Management, July 1, 2021.
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governments, and a much higher level of government

There’s one other key aspect to the green spending narrative

bond issuance. It’s no secret that economists have tried

that’s relevant to global capital markets: surging demand—

and tested ways to integrate higher government spending

and, therefore, an expected ensuing rise in supply—for

into our economic outlooks; however, how governments

green sovereign bonds.⁸ Several 2021 European green

spend their cash and what they spend it on have important

bond auctions were heavily oversubscribed; these are

implications for growth.

typically longer maturity bonds with higher yields that
For context, the

“We broadly expect
the green sovereign
bond market to
become an
important part of
many countries’
debt management
strategies and
fiscal construct.”

amount of government
spending that’s been
earmarked for green
investments among
developed economies
in the aftermath of the
COVID-19 outbreak
is unprecedented:

have the potential to alter the global government bond
landscape.⁹ We broadly expect the green sovereign bond
market to become an important part of many countries’
debt management strategies and fiscal construct.

Additional macro topics that
should be viewed through an
ESG lens

Roughly half of the

We firmly believe that the ESG lens can and should be

Biden administration’s

applied to most traditional macro factors that flow through

American Jobs Plan

to investment decisions. While the impact of choosing to

will be related to green

embark on such a path may seem subtle initially, we have

initiatives,⁵ while 37% of the EU recovery fund is climate

no doubt that it will soon become a critical component of

friendly.⁶ Crucially, these initiatives are expected to have a

the macro outlook. We highlight three areas we’ve been

higher multiplier effect relative to non-green infrastructure

focusing on.

spending.⁷ Higher levels of green government spending
and lower risks that might dampen growth as a result of

1 S
 trategic shifts in commodities demand
and their value as macro signals

climate change. These are important elements that need

The green transition will likely shift supply/demand

are also likely to reduce overall carbon transition costs

to be factored into macroeconomic forecasts.

functions for a variety of assets, particularly in the

Transitional risks we should take into account

Macro signal bearers

Labor force participation

Rising cost of living

Commodities’ traditional role as a macro
signal bearer might require a rethink as
climate transition alters demand dynamics

Efforts to increase the female labor
force participation rate through
childcare programs could have a
positive impact on growth

Rising inequalities coupled
with rising food costs could hurt
growth and pave the way for
redistributive policies

Source: Manulife Investment Management, July 1, 2021.
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commodities space. This transition isn’t only about the
opportunities within those asset classes, it’s also about
thinking differently about their predictive power and value
as macro signals. For example, macro analysts have
historically used copper as a cyclical indicator, but the
ESG transition is likely to affect the demand/supply dynamic
for the commodity in a way that may muddy its predictive
abilities. Meanwhile, the price of lithium and cobalt—key
to manufacturing batteries for electric vehicles—could
become an important macro indicator as consumer
adoption of electric cars gathers pace. Put differently,
viewing changing market dynamics through an ESG lens

3 C
 hallenges from rising food inflation and
growing inequality
Income inequality is widening globally—it’s an important
issue that needs addressing, particularly at a time in which
we’re also experiencing rising food price inflation. We see
this as a growing risk to the global economic outlook,
particularly within the context of a rising global population
and sustained deforestation, which could have an adverse
impact on food supply. These developments can dent
aggregate demand, especially in emerging markets, and
lead to political instability, increasing the need for us to

encourages analysts to evolve their perspective of a

add a geopolitical risk premium to our analysis.

historically accepted view that may alter the value we

Applying an ESG lens: choice
or necessity?

attach to different commodities.

2	The upside risk of rising labor force
participation rates
Rising government focus on national childcare programs
aimed at increasing female labor force participation rates
in a post-COVID-19 environment is a component of the S
element in ESG that we believe will have clear implications
for growth, inflation, and labor costs. Our preliminary work
on this topic suggests that national childcare programs
can meaningfully support labor supply, boost growth, and

Over the course of the last few years, we’ve come to
view the integration of ESG factors into macroeconomic
analysis as less of a choice and more of a necessity. We are,
after all, in the business of identifying emerging trends and
evaluating how they could lead to opportunities or translate
into headwinds to growth. In our view, failure to apply an
ESG lens to all aspects of macroeconomic analysis would
hinder our ability to do our work and do it well.

reduce pressure on wages. That said, shifting dynamics
within the labor force and the nature of work available
aren’t restricted to childcare programs and working
parents—an increased policy focus on the economic
consequences of gig workers is likely to press on the S in
ESG in a more meaningful way. In our view, it’s time to start
actively considering how diversity, equity, and inclusion
policies will inform macroeconomic analysis going forward.

1 The Paris Agreement, 2021. 2 The assumption that global temperature will rise by 2˚C by 2050 reflects the mitigation policies that have already
been announced, but does not take into account additional mitigation policies. 3 “Renewable Power Generation Costs in 2020,” International
Renewable Energy Agency, June 2021. 4 “Survey on monetary policy operations and climate change: key lessons for further analyses,” Network of
Central Banks and Financial Supervisors for Greening the Financial System, December 2020. 5 “Does Biden’s American Jobs Plan Stack Up on
Climate and Jobs?” World Resources Institute, April 1, 2021. 6 “Commission welcomes political agreement on Recovery and Resilience Facility,”
European Commission, December 18, 2020. 7 “Building Back Better: How Big Are Green Spending Multipliers?” International Monetary Fund, March
19, 2021. 8 “Borrowers tap hot ESG demand to sell green bonds at a premium,” Financial Times, April 9, 2021. 9 Bloomberg, as of July 1, 2021.
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Valuing
biodiversity:
the tools at
our disposal
Brian J. Kernohan
Chief Sustainability Officer,
Private Markets

Peter Mennie, ASIP
Global Head of ESG Integration
and Research

Key takeaways
• The troubling fall in the biodiversity among earth’s vital
ecosystems is appreciated by investors.
• This leaves these same investors exposed to a multitude
of risks—and unsure how to mitigate these risks.
• Our sustainability experts argue that the solutions to
some of our most pressing biodiversity challenges may
be closer than we think.
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The unaffordable risk

science can name and classify. Within nature, biodiversity—

In recent years, biodiversity loss has been consistently

fragile web of multitudes, from the earth’s largest mammals

identified as one of the top risks to global business. The

to teeming microorganisms. Supporting nature’s biodiversity

World Economic Forum’s “Global Risks Report 2020” warns

means protecting it from harm—and that, first and

that biodiversity loss has come to “threaten the foundations

foremost, means tread lightly or tread not at all.

of our economy” and rates biodiversity loss as the most
impactful risk for the next decade, with critical implications
for food and health systems and the disruption of entire
supply chains. The report states that biodiversity is declining
faster than at any other time in human history, with humanity
already responsible for the loss of 83% of all wild mammals
and half of all plants.1

the diversity of living things—is a vast and yet increasingly

For investors, if it was clearer how to avoid so-called
no-go zones and activities to eliminate further degrading
biodiversity, that would be quite a good start. The do no
significant harm ethic enshrined in the new EU taxonomy for
sustainable finance can then be bolstered by the mitigation
hierarchy, which is used in disciplines in health and safety.
First, avoid negative outcomes; if avoidance isn’t possible,

“The Dasgupta Review,” a seminal global review of the

minimize them—or only go forward if you can restore the

economics of biodiversity, produced a sober analysis of

harm you do. But policymakers, in many cases, still need to

the devastating cost to nature caused by humans’ relatively

determine what these no-go zones and activities are, and

recent—and immense—advances in prosperity, and

investors need to assess what allocations may best support

declared that nature is a "blind spot" in economics that

the preservation of ecological balance.

can no longer be ignored by economic decision makers.

As a group, asset managers are accustomed to applying

Investors have taken notice. In a recent investor survey of

these negative screening criteria even though they can be

327 asset managers and asset owners in 35 countries,

blunt instruments whose ultimate benefit is questionable;

84% of survey respondents were “very concerned” about

however, when it comes to biodiversity, the idea of a no-go

biodiversity loss.2

zone represents low-hanging fruit with enormous potential.

The investment community is becoming aware of the
scale of the problem, yet a knowledge gap exists about
how to manage the risks and opportunities associated with
biodiversity. The same study noted that 72% of investors
haven’t assessed the impact of their investments on
biodiversity, and that “70% believe a lack of available data is
a key barrier to making investments supporting biodiversity.”
This leaves investors, including those who already
integrate sustainability issues into their investment
decisions, vulnerable to a multitude of risks. And COVID-19
has brought into fine focus the risks of the sorts of behavior
that create the ideal environment for zoonotic diseases to
spill over to pandemic events—essentially, deforestation
and habitat destruction.

Navigating biodiversity data
Nature houses separate and overlapping ecosystems of
extreme complexity—physical systems of the land, water,
soil, minerals, and air, as well as all resident organisms that

Unlike negative screening in values-based investing,
negative screening for biodiversity is scientifically driven
and location specific.

Investing should warm
to science as a form of
biodiversity risk management
It’s critical to understand that we need to preserve
biodiversity where we can and ensure we draw on its
resources without disrupting its regenerative capacity.
That’s why the language of science is so important when
it comes to managing the scope of our impact.
In business speak, what gets measured, gets managed.
Many investors acknowledge this and are increasingly
embracing the concept that science should be the
foundational language for thinking and communicating
about sustainability. But according to the UN’s Principles
for Responsible Investment (PRI), access to the necessary
data on biodiversity is limited.3
Sustainability 11

The PRI’s findings demonstrate that the investment

modeling, so how do we combine the science of

community knows biodiversity is important and understands

biodiversity—including measurements of mean species

that business is fundamentally reliant on biodiversity to

abundance, water quality, and soil carbon—with the

produce its goods and services—more than half the world's

financial expertise we already possess?

GDP (US$44 trillion) is moderately or highly dependent on
nature and its services.1 But we have no consensus on how
to make decisions that protect it, let alone improve it. Here
we'd say that just because you think you can't measure

When it comes to biodiversity, there’s a place for scientists
in investing—to measure, track, monitor, and verify the
impacts and dependencies of investments. We need
scientific measurements of species abundance, water

biodiversity perfectly doesn't mean you can't measure it

quality, soil carbon—these aren’t beyond our skills to

or manage it at all—or worse, claim it's

map and model. At Manulife Investment Management, for

not worth managing.

instance, our timber group employs wildlife biologists who

Our intellectual capital
about natural capital may
be greater than we think

prepare biodiversity indexes for the forests we manage.
It’s why we have wildlife and biodiversity guidelines and
policies that inform our research processes and how we
build portfolios.
A number of international initiatives are already dedicated

The truth is, the financials sector excels at measuring

to measuring the impact of various forms of economic

the value of diversity; we do it all the time in quantitative

activity on biodiversity and creating qualitative assessments

analysis when we measure volatility and credit spreads.
We’re learning how to combine climate data with financial

to analyze and address this activity, covering a variety of
different characteristics and application areas.

Frameworks for measuring and managing biodiversity risks and opportunities are expanding

Greater
strategic focus
Initiatives supporting decisions 
related to broad targets and plans

IUCN

International Union for
Conservation of Nature
Assesses the biodiversity footprint of
countries and their balance of trade

GBS

Global Biodiversity Score
CDC Biodiversité’s tool for a
 ssessing
the biodiversity f ootprint of economic
and financial activities

PS6

Performance Standard 6 
The International Finance Corporation
(IFC) of the World Bank’s guidance for
mitigation hierarchy and introduction
of environmental safeguards

IUCN
and EP&L

GBS
BIM (CISL)
PS6 (IFC)
and
BHP + CI
Greater
operational focus
Initiatives supporting decisions that
affect how daily activities are carried out

EP&L

Environmental Profit and Loss
Kering’s decision-support tool for
measuring and quantifying carbon
emissions, water consumption, air and
water pollution, land use, and waste
production along the supply chain

BIM (CISL)

Biodiversity Impact Metric 
Developed by the Cambridge Institute
for Sustainable Leadership (CISL)
to compare the impacts of different
commodities and supply chains

BHP + CI

Mining footprint
A framework for evaluating and verifying
the benefits around the biodiversity of
actions, from BHP and Conservation
International (CI)

Source: “Common ground in biodiversity footprint methodologies for the financial sector,” October 3, 2018. For illustrative purposes only.
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The question is, how do we harness large data sets and

Companies can calculate a biodiversity footprint the same

analytical tools to invest in companies, projects, and

way they can calculate a carbon footprint, and there are a

assets that can mitigate biodiversity-related risks? How

host of ways—qualitative and quantitative—to do this. At

can investors actively seek to bolster the ecosystems

Manulife Investment Management, we consider biodiversity

that we all depend on?

in the lifecycle of our research, operations, and ongoing

Next steps: the tools at
our disposal
We know that the socioeconomic costs of production are
not fully reflected in the market prices of goods, from food
to fossil fuels, and that we undervalue the natural capital
that food production relies on.

risk management where we own and operate assets.
Examples include:
• Agriculture—Honeybee health and pollinator
habitats we manage in California consist of 16 acres
of supplemental food to improve honeybee health.
Large numbers of bee colonies are lost due to
numerous factors; planting bee forage improves
overall colony strength, as well as the productiveness

But helpful tools already exist. We can consider the concept
of use value, which computes how the tangible features of
a commodity satisfy a useful purpose, and the exchange
value—the price at which it’s sold and bought in the
market—of natural capital. In fact, natural capital accounting
helps companies track stocks and flows of different forms of
capital in the same way that traditional accounting does.

of neighboring orchards.
• Timberland—In line with our first principle—we have
a zero-deforestation policy that ensures that the
investments we make don't directly, or indirectly,
contribute to deforestation. In addition, our Species and
Communities of Concern Program consists of different
combinations of action plans, awareness, modeling,

Framework for identifying nature-related financial risks

Type of risk

Risk manifests
as a result of ...

Impact on
companies

Resultant
financial risk

Physical risk

The decline of:
• Air quality and
local climate
• Food and other
goods provision
• Habitat intactness
• Habitat regulation
• Water security

Disruption of
activities or
value chain

Credit

Ecosystem services
at risk due to:

Raw material
price volatility

Liquidity

•
•
•
•

Climate change
Invasive species
Land use change
Overexploitation of
natural resources
• Pollution

Transition risk
In response to
nature loss

Liability risk

Adjustment or
relocation of
activities

Market

Business

Pricing externalities
• Policy and regulation
• Technology
• Business model
innovation
• Consumer or
investor sentiment

Stranded assets
Capital destruction

Litigation

Source: “Handbook for Nature-Related financial risks: Key concepts and a framework for identification,” University of Cambridge Institute for
Sustainability Leadership, 2021.
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and surveying, all under the auspices of adaptive
management to develop a biodiversity index for each
property. Rather than managing for each wildlife or plant
species, we take a systems approach to promoting
biodiversity, maintaining the habitats of various species

The transparency of
green bonds may be a
game changer

through ecosystem management approaches that create

Investors have other tools for supporting biodiversity, such

and maintain a diversity of forest structure types.

as green bonds. At the sovereign level, they can capture the

•	
Real estate—In our global real estate portfolio, we
review land use, green space, and biodiversity impact,
and we use a variety of strategies for mitigating
biodiversity loss, including limiting the use of chemical
pest controls, operating green rooftop environments
with native plant species and urban vegetable gardens,

economic benefits or incentivize the pricing of environmental
externalities in a way that a green bond framework for
corporates can’t, and they can provide investors with a
meaningful way to support biodiversity by viewing the use
of proceeds and applying their criteria for ruling investments
in—or out of—their portfolios.

maintaining beehives, and protecting the environment

The transparency of green bonds may be a game changer

for birds.

for biodiversity. Being able to track environmental information

Tools are being developed for investors to better understand
the connection between their portfolio and nature. For

on how money is used has fundamentally changed how
people think about the debt market. In the third quarter of
2020, almost 14% of bonds issued in the European debt

example, the University of Cambridge Institute for
Sustainability Leadership recently published a handbook
for understanding and identifying nature-related financial
risks, which we support through our membership of

capital market were issued as use of proceeds instruments
that support climate-related or environmental projects.4 This
significant improvement to transparency is serving investor
demand to understand what happens to their investments.

the Investment Leaders Group. Drawing from industry
collaboration and deep research, the guide helps investors
to think about nature in their investment process.

Recent corporate sustainability strategies

Danone
2017

PepsiCo
2018

Indigo, Nori
2019

Bayer, CIBO,
Gradable
2020

Nutrien,
Truterra
2021

Source: danone-north-america-expands-the-most-comprehensive-regenerative-agriculture-program-in-the-dairy-industry, December 21, 2020;
pepsico.com/sustainability/overview, 2021; https://www.indigoag.com/carbon/for-farmers, 2021; “Trey Hill and other farmers are hoping Joe
Biden will pay them to lock carbon in their soil,” the Washington Post, January 22, 2021; “Bayer takes steps to make carbon sequestration a
farmer’s newest crop opportunity,” July 21, 2020; “CIBO Frequently Asked Questions,” February 24, 2021; Gradable Carbon, February 23, 2021;
Sustainable-Ag | Nutrien Ag Solutions, March 2, 2021; “Landolakes first-ever-farmer-owned-carbon-marketplace,” February 4, 2021.
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Nature-related disclosure
at the issuer level
The contributions of nature to our global economy,
through pollination, water quality, and basic materials, are
fundamental. And industries that are particularly dependent
on nature, such as construction, agriculture, and food and
beverages, must begin to disclose the nature-related
opportunities and risks that exist for their businesses.

The new task force steering
finance toward naturepositive outcomes
As we learn more about the interaction between climate
and nature, we’re understanding that we need to look at
these two issues together. Just as for the effects of climate
change, investors need to understand nature-related
dependencies, risks, and impacts. For this, they need

Currently, investors can express a value for biodiversity by

robust, reliable information at the issuer level and

taking action through corporate engagement and escalation

disclosures that are standardized and comparable.

for a visible issue, such as deforestation. But investors are
working with incomplete data: Once limits are placed on
the use of nature, it will acquire a scarcity value that can
be priced.

Regulators; governments; environmental, social, and
governance (ESG) rating agencies and data providers;
nongovernmental organizations; and academics continue to
ramp up investor action on biodiversity. Manulife Investment

Some companies are incorporating both climate and

Management is among the signatories of the Investor Letter

biodiversity into their sustainability strategies, but while

on Biodiversity Metrics, calling for increased transparency

sustainable production practices exist, our food systems

and data collection of biodiversity metrics.

are currently the single biggest underlying source of decline
in nature—agriculture alone threatens 86% of the species
at risk of extinction.5 At the same time, food systems
themselves are dependent on biodiversity and, therefore,
are undermined by its loss, threatening food security just
as the impacts of climate change on biodiversity become
more pronounced. On the farmlands we manage at
Manulife Investment Management, we focus on the use of
food systems that promote biodiversity by, for example,
maintaining extensive honeybee health and pollinator
habitats. And we’re proud to have helped develop Leading

Now, the Task Force on Nature-related Financial Disclosures
(TNFD) aims to create reporting standards for biodiversity
and natural capital that “steer finance towards outcomes
that are nature-positive.” Manulife Investment Management
is proud to be among the informal working group members
of the TNFD, and we’re excited to see the launch of an
effective response to much-needed guidance in this space.
We believe that nature-related disclosures will help financial
institutions shift finance away from destructive activities and
direct flows, at scale, toward nature-positive activities.

Harvest’s new standards for measuring food producers’

We do have a variety of powerful tools at our disposal that

adherence to sustainable farming practices.

can help us mobilize the capital markets in support of
biodiversity goals. And that’s welcome news when we
consider the fundamental importance of biodiversity—for
the survival of earth and for our own survival as a species.

1 “The Global Risks Report 2020,” World Economic Forum, January 2021. 2 “Unearthing investor action on biodiversity,” Credit Suisse, January
2021. 3 “Investor action on biodiversity: discussion paper,” PRI, September 2020. 4 “The role of the sustainable bond markets in promoting
biodiversity,” ICMA podcast, December 1, 2020. 5 “Our global system is the primary driver of biodiversity loss,” UNEP, February 3, 2021.
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Emerging markets
and the case
for sustainable
investing
Kathryn Langridge
Senior Portfolio Manager,
Emerging Markets Equity

Philip Ehrmann
Senior Portfolio Manager,
Emerging Markets Equity

Eric Nietsch, CFA
Head of ESG, Asia

Key takeaways
• For investors focused on mitigating global climate and
social risks, we believe EMs offer some of the world’s
most consequential investment opportunities.
•

We see EM companies currently rivaling their developedmarket counterparts in terms of the sophistication of
sustainability practice and growth potential.

• By offering Manulife Investment Management’s expertise in
sustainability to EM companies, we seek to accelerate their
success, enhance the resiliency of our portfolios, and help
our clients pursue more sustainable outcomes.
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A concentration of ESG risks
and opportunities in the
emerging markets
The International Energy Agency (IEA) stated in 2019 that
“There is a new reality in clean energy. The world’s major
emerging economies—including China, India, and several
others—are moving to the centre stage of the clean energy

A disconnect of
global capital
By certain visible signs, investors appear to be prioritizing
systemic challenges such as climate change. Principles
for Responsible Investment signatories now represent a
significant US$100+ trillion of AUM,10 with one-third of the
world’s AUM also committed to net zero emissions.11

transition.” In fact, taken as a whole, Asia—which dominates

Despite this impressive top-line commitment, there’s

the MSCI Emerging Markets Index—is the world’s largest

a disconnect between the capital being allocated to

investor in low-carbon energy sources. China alone

addressing systemic issues and the locations where it’s

manufactures 80% of the world’s solar cells, and 20 of

arguably needed

the top 33 wind turbine suppliers are from Asia.

most. Morningstar

1

2

3

This outsize stake in green energy capacity couldn’t have
arrived too soon for emerging markets (EMs)—or the
world—as Asia is expected to drive more than two-thirds
of new global energy demand over the next 20 years, a
key period for addressing climate change.4 China now
accounts for around half of the global consumption of
steel, copper, aluminum, and cement, and it has the
world’s largest coal-based power fleet. In the next two
decades, the decarbonization of various sectors is likely
to be a great source of opportunity for EM investors, but
the aggregate investment in sustainable businesses will
have to rise substantially if EM growth is to enjoy a positive
outlook over the long term.5
We find a similar pattern of opportunity and risk emerging
across other environmental and, by extension, social
factors. Asia accounts for roughly 60% of the world’s
population, as well as 63% of the world’s material use,6
half of the world’s biodiversity hotspots,7 and an inordinate
number of issues with catastrophic potential pertaining
to water scarcity.8 Asia’s coastal megacities are
particularly vulnerable to sea level rise; consequently,
Asian populations have been estimated to be 25 times
more likely to be affected by natural disasters than people
in Europe.9
Investors are drawn to EMs because of the growth potential
they represent. But if we see a collective failure to

has calculated that
as of March 31,
2021, sustainable
funds in the AsiaPacific represented
just 4% of global
sustainable
investing assets
and just 1.8%
in Asia ex-Japan

Asia is expected
to drive more than
two-thirds of new
global energy
demand over the
next 20 years,
a key period
for addressing
climate change.

ex-Australia/New
Zealand.12 Meanwhile, Europe represented 81.9% of
sustainable investing assets, even though the EU-28 was
responsible for less than 10% of the world’s emissions in
2017, a number that’s likely to decline.
This leads us to make two key observations: first, that
sustainable opportunities in EMs are indeed underinvested,
and second, the likelihood of making an impact, for much
of the world’s sustainable capital, is much lower than it
would be if it focused more on the Asia-Pacific. We believe
markets and regulatory developments may help correct this
situation over time but, in our view, the magnitude of today’s
opportunities is only just beginning to become clear.

EM companies prioritizing
sustainability

coordinate climate policy, practice, and investment, then

While home-country bias may be partly to blame for the

EM growth itself is more likely to precipitate a disappointing

disconnect between sustainable capital and the impact it

and painful future of ongoing structural dislocations.

seeks to make, the disconnect may also be a function of
certain biased beliefs around EM governance—that it lacks
Sustainability 17

in transparency, oversight, and regulatory standardization

reduction plans and how well positioned it may be to

across geographies and that state-owned enterprises

participate in the future of renewable energy markets,

overwhelmingly assert sovereignty over fair international

which we might call the hydrogen economy.

competition. While this critique of EM differentiation
13

may at times feel warranted—particularly because of

Walking the talk of sustainable operations

jurisdictional variation—as active investors, we understand

Considering Company A’s scope 1 and scope 2 emissions,

the variegated nature of EMs to be a source of opportunity.

company management is setting aggressive and detailed

Coupled with the impact potential EM investments may

targets for offsetting all major forms of emissions; for

“The likelihood of
making an impact,
for much of the
world’s sustainable
capital, is much
lower than it would
be if it focused more
on the Asia-Pacific.”

have on systemic risk,

example, it’s investigating different recapture techniques

we think the case is

to lower emissions due to fugitive methane released at

particularly strong for

its metallurgic coal sites. For its emissions due to diesel

sustainable investing

consumption, management is planning to roll out heavy

in the asset class.

vehicles that run on hydrogen fuel cells, with the first one

In what follows, we
develop the foregoing

due to be delivered by year-end 2021. Importantly, the
cells’ hydrogen will be sourced through on-site solar power.

observations through

With early-stage progress on track for these emissions

three case studies

areas, Company A is also tackling the significant part of

across three sectors:

its emissions that come from its grid electricity supply.

metals and mining,

Notably, its South American assets are moving to 100%

consumer staples,

renewable electricity between 2021 and 2022, with a plan

and financials. Our aim with the first two examples is to

for assets in other locations to follow suit. The company is

demonstrate the ascendency of EM companies in terms

also responsibly divesting from its thermal coal assets.

of sustainability practices, and for the second example, in
particular, to connect sustainability to greater brand equity
relative to both international and local competitors. In our
view, these best-in-class examples seek to take a leading
position on sustainability issues in their market segments
and/or are actively engaged in solving a sustainability
challenge. With our third example, we discuss a case in
which an EM company wants to transition its business in the
direction of more sustainable practices—and we highlight
aspects of our engagement with the company to help
accelerate its progress.

South African mining
company and the
hydrogen economy
Our first example is of a mining company (Company A)
whose portfolio includes platinum group metals: copper,
iron ore, and metallurgical coal assets (used in steel
making). With its differentiated carbon neutrality agenda,
the company stands out for both its ambitious emissions-
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In addition, Company A is at the forefront in adopting new
technology to improve efficiency and reduce both water
use and its carbon footprint. It uses microwave energy to
precondition ores, increasing throughput and recovery, and
fiber-optic sensor wraps that surround piping to dynamically
model the flow of metal in process. Reducing water intensity
of mining operations is a critical issue for mining companies
both for maintaining water licenses in key jurisdictions—
such as Company A’s greenfield copper mine in Peru—
and for reducing the likelihood of tailings dam disasters.
Combining efficiency improvements and reductions in
mining’s ecological impact, Company A’s actions are a
win-win for shareholders and the environment.
As a sector, mining has struggled at times to shake the bad
actor reputation—not always undeserved—as the sector
has been associated with devastating events for workers
and local communities. Even in our present era of increased
scrutiny on sustainable operations, companies involved
in metals and mining have caused great damage through
rural community disruption, water resource depletion, and
pollution in various forms. We believe that Company A, as
Sustainability 18

a standout example for global mining companies, has a

hydrogen is a paradigm-shifting solution to the problem

credible plan for achieving sustainable operations.

of renewables’ intermittency. Employing electrolysis to
convert electricity into hydrogen, renewable power can

Positioned for the hydrogen economy

then be economically stored in salt caverns (which can be

While there’s much to applaud in the declining price

manually created if geological conditions allow—as they

of renewables relative to fossil fuels, the problem of

do in places such as Scotland). This isn’t a new storage

intermittency—or the reliability of solar and wind being

technology, as salt caverns have been used for gas storage

subject to meteorological conditions—has tended to

around the world for decades,14 but its application to the

prevent a more dramatic ascendancy for renewables.

renewables space is more novel.

That’s where technological developments with hydrogen
offer a potential solution.

Salt cavern hydrogen projects could then be the hubs for
distributing hydrogen for electricity as needed, and the

We see the market in hydrogen experiencing a dual-track

hydrogen could be burned in gas-fired generation plants.

evolution from where we stand today: the first as a way

Of course, burning such fuel creates zero carbon emissions,

for industries such as steel to decarbonize and the

and the only by-product is water. Long term, this could

second as a store for energy generated by renewables.

help save what otherwise might’ve been stranded

Elements such as platinum are critical assets for Company

infrastructure—such as natural gas pipelines, which can

A, and these find uses in both electrolysers (turning

carry hydrogen—and natural gas power generation plants,

electricity into hydrogen) and fuel cells (turning hydrogen

which can burn hydrogen cleanly. Considering the portability

into electricity).

of hydrogen in the form of ammonia, renewable energy-rich

With renewables becoming a bigger and ever-cheaper part
of energy generation, renewable energy’s storage through

countries—in Africa, Latin America, and Australasia, for
example—could eventually become major exporters of
renewable power.

The economics of a hydrogen economy

Scaling up hydrogen
Requires

$150B
of cumulative
subsidies to 2030

Which should drive
the delivered cost of
clean hydrogen to

$15/MMBtu

in many parts of the
world by 2030

Delivered costs could
fall further to

Which would make
clean hydrogen

$7.4/MMBtu

competitive

by 2050

with current natural gas
prices in China, India,
Brazil, and Germany

Enables

Making green steel
with a

$50/tCO2

price on coking coal

Clean dispatchable
power with a

$32/tCO2

price on natural gas

Green ammonia
with a

$78/tCO2

price on natural gas

Fuel cell-powered
trucks to compete by

2031–2034

with diesel internal
combustion engine

Source: “Hydrogen Economy’ Offers Promising Path to Decarbonization,” BloombergNEF, March 30, 2020. MMBtu is millions of British thermal
units. tCO2 is 1 metric ton of CO2. Clean hydrogen refers to both renewable and low-carbon hydrogen (from fossil fuels with carbon capture storage).
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We see Company A as, potentially, a critical commodity

2030.15 The implications of this growth for nutrition,

producer in the supply chain for green hydrogen (hydrogen

healthcare, labor standards, and customer preferences

created with electrolysers and 100% renewable energy),

are nothing short of transformative.

hydrogen fuel cell development, fertilizer production,
sustainable steel manufacturing, and economies of
renewable energy storage and transport. And importantly,
we think this company could help bring this new energy
economy to scale.

Our next example is of a South Korea-based cosmetics and
personal care company (Company B) that sits at the center
of a number of long-term trends in Asia—middle-class
growth, urbanization, premiumization, and digitalization.
Sustainability may be thought of as a fifth trend, though

Consumer staples company
targeting the world’s largest
and fastest-growing
middle class
If, as the IEA says, there’s a new reality in clean energy,
long-term demographic change continues to create new
realities at a furious pace for virtually every sector of
the Asian economy. As of 2020, two billion people have
been estimated to be part of the Asian middle class, but
that number is projected to grow to over three billion by

it’s not as prevalent yet in the cosmetics/personal care
segment that Company B occupies. And so in this case,
we believe part of Company B’s competitive advantage lies
in how advanced it may be along the sustainability curve.

A strong ESG profile that’s getting
even stronger
In our view, Company B has shown for a number of years
that it takes sustainability seriously. We’ve long rated it
highly from an ESG perspective for a variety of reasons,
but first and foremost, it provides robust disclosure in a
dedicated sustainability report. Where few competitors
have done this historically, Company B offers clearly

The rise of the Asian middle class
Share (% estimated) of the global middle class by region

2020

2030

Asia-Pacific 54

Asia-Pacific 65

Europe 20

Europe 14

Americas 17

Americas 13

Middle East and North Africa 6

Middle East and North Africa 5

Sub-Saharan Africa 4

Sub-Saharan Africa 4

Source: Brookings Institution, World Economic Forum, July 2020. Middle class consists of households with incomes between US$11 and $110 per
day (purchasing power parity) in 2011.

Global Intelligence 2H 2021

Sustainability 20

articulated processes around governance and consumer

comprehensive linking of social risks and human capital

product development, as well as strategies and targets

management to its long-term business strategy.

for achieving health and safety goals, more sustainable
packaging, and transparency in its supply chain.
Company B is also well ahead of many international peers,
not to mention local brands in key markets such as China,
for using alternatives to animal testing to assess the safety
of products, including state-of-the-art tests for toxicity,
allergies, and phototoxicity. One stumbling block has
been a local requirement in China for animal testing for
imported cosmetics and personal care products, but that
regulation is now being loosened for general use products.
In the wake of this regulatory relaxation, we see Company
B being in a strong position to provide safety qualification
certificates that would help satisfy China’s local safety
assessment requirements.

Daigou distribution and human rights
For foreign luxury companies selling to newly affluent
Chinese consumers, there are several modes of driving
sales. The first is through traditional storefronts, the
second is through online sales, and the third is through a
culturally unique manifestation of duty-free sales in China.
Known as daigous, these are primarily small-operation
wholesale purchasers or syndicates that buy luxury goods
abroad and either post or physically deliver these goods to
China for resale. With an estimated 20 million daigous in
operation today—and luxury brands, including cosmetics

Sustainable finance taking
hold in Russia
Our third example is of a Russian banking and financial
services company (Company C) headquartered in Moscow.
In Manulife Investment Management’s one-on-one
engagement with the company, management expressed an
interest in developing an ESG and sustainability policy and
sought our advice. According to the company, its primary
goal was to develop sustainability as a core competency.
In the resulting communication, members of our EM equity
team collaborated with our public markets ESG team to
provide strategic suggestions to Company C to help
management craft a future-focused ESG policy.

Going beyond the typical criteria of
ESG assessment
In our experience, we see ESG data service providers
focusing on four components within banking governance:
independence, diversity, audit, and compensation. While
we encouraged Company C to cover these components
in its disclosure, we encouraged management to think
beyond these issues, including to developing far-reaching
policies concerned with access to finance, consumer
financial protection, and environmental financing activities.

sold by Company B, a major focus of their distribution—

Taking environmental financing as an example, we

these intermediaries are responsible for a huge portion of

suggested two areas of development.

contemporary Chinese consumers’ purchases of foreign
luxury goods.16

1 Focus on green businesses
	The regulatory backdrop for Company C’s business

A distinctive aspect of Company B’s approach to all of its

includes the Sustainable Finance Disclosure

business channels is its stated interest in human rights

Regulation, which imposes mandatory ESG disclosure

protection across its supply chain. As described in its

obligations for asset managers and other financial

2019 corporate and social responsibility report, the

market participants. As an exemplar of robust due

company conducted an impact assessment across several

diligence, we pointed Company C toward a major U.S.

categories, including employees, suppliers, customers,

bank that had undertaken a comprehensive analysis

and local communities. Dealing with issues as varied as

of its environmental financing activities. For Company

worksite safety, the provision of mental health services for

C, we suggested that such an analysis might also

employees—including for duty-free shop partners—and

include developing a database on the carbon emissions

violation of human rights in the production and supply

of companies across sectors, noting where companies

of palm oil (a key ingredient in cosmetics and personal

are ahead of or lagging in their emissions targets

care products), Company B evinces a credible and

and environmental impact. We explained that while
Sustainability 21

conducting a similar project for Company C might
prove to be an involved undertaking, it could be a
strong step toward understanding the potential of
environmental risks and opportunities across its
financial value chain and a necessary step toward

Finding well-positioned,
sustainable EM companies
is the task at hand

participating in a key global finance initiative,

EMs, and particularly Asia, have a relatively high exposure

outlined next.

to a wide range of climate-related and social risks. Still,

2 Collaborative initiatives
	Company C joined the UN Principles for Responsible
Banking, and we encouraged it to go a step further
by joining the Net Zero Banking Alliance. This UNconvened forum marks a unification of different
finance initiatives with the intention of fostering better
coordination of financials sector efforts to accelerate
progress toward the low-carbon transition. Among
other things, signatories to the alliance—which initially

the underlying fundamentals that contribute to these
challenges, including the growing ranks of the middle class
and the relatively high rates of economic development, are
also what make the region so attractive from an investment
perspective. This makes the case for sustainable investing
in Asia particularly urgent and compelling, underscoring
the importance of identifying the key risks and the
companies that are contributing most to helping solve,
mitigate, or adapt to systemic issues.

included 43 of the world’s largest banks—commit to
establishing a tiered set of science-based net zero
targets, as well as sector-level targets for all or a
significant majority of specified carbon-intensive sectors.

1 IEA, June 4, 2019. 2 Forbes, March 14, 2021. 3 Saur Energy International, July 9, 2020. 4 “Can Solar Power Compete With Coal?” Wall Street
Journal, February 17, 2020. 5 “China’s Net-zero Ambitions,” IEA, October 29, 2020. 6 “GO4SDGs Launches in Asia-Pacific to boost resource
efficiency and sustainable consumption,” April 21, 2021. 7 UN Environment Programme, April 23, 2018. 8 “Are Asia’s Pension Funds Ready for
Climate Change?” China Water Risk, Manulife Investment Management, Asia Investor Group on Climate Change, April 2019. 9 “Asia-Pacific’s
Vulnerability to Climate Change,” Asia Development Bank, November 29, 2012. 10 ESG Investor, November 2020. 11 ESG Clarity, March 29,
2021. 12 “Sustainable Fund Inflows Hit Record High in First-Quarter: Morningstar,” Reuters, April 30, 2021. 13 Center for Strategic & International
Studies, January 22, 2021. 14 Solution Mining Research Institute, 2004. 15 World Economic Forum, July 13, 2020. 16 In 2016, it was estimated
that 80% of Chinese consumers’ luxury shopping was done abroad, particularly by personal shopper daigou operations.
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Sustainable
private equity and
the new drivers
of value creation
Vipon Ghai, CPA, CMA, CFA
Global Head of Private Equity
and Credit

Maria Clara Rendon Echeverri
Director, ESG,
Private Markets

Key takeaways
• Investor-driven demand for more sustainable business
practices has prompted many private equity sponsors
to implement higher standards of stewardship at
portfolio companies.
• GPs integrating ESG considerations into investment
decisions may pave new paths to value creation as
global demand shifts toward more sustainable goods
and services.
• Private equity offers investors an edge through control
and a greater sense of urgency as sustainability reshapes
our world.
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Sustainability is reshaping the world, and private equity

connections to customers with shared values2—and

sponsors are responding by implementing new and creative

investors have been taking notice.

investment practices, often favoring prospective portfolio

The global pandemic has helped underscore the importance

companies poised for changes in societal norms,

of the sustainable investing imperative. Exogenous risks

regulatory regimes, consumer preferences, and investors’

seemed abstract to many investors until they experienced

expectations. Businesses that are inattentive to growing

one that hadn’t surfaced in a century. More than eight out of

calls for responsible stewardship of environmental and

ten private equity investors agree or strongly agree that “the

social capital are likely to lose competitive advantages and

COVID-19 crisis will raise meaningfully the profile of ESG.”3

find themselves spurned by consumers and investors alike.

A transformational black swan—the shared experience of a

Private equity investors
recognize the importance
of ESG factors

global pandemic—opened imaginations to a wider range of
factors that can influence corporate performance, and, by
extension, portfolio returns.

Private equity sponsors and
LPs look to sustainability for
value creation

Whether coming from customers, employees, suppliers,
or communities more broadly, the call for sustainable
practices has only increased since the start of the pandemic.
Consumers across the Americas, Asia, Europe, and

Sustainability has become a commercial imperative since

elsewhere say their spending is migrating toward companies

so many investors now demand it. While they still require

conducting operations sustainably.1 Brands such as

strong investment returns, service, and transparency,

Bombas, Patagonia, Reebok, and Tom’s of Maine have

sustainability has risen to a commensurate level for many

publicly aligned commercial priorities with environmentally

investors. The reasons aren’t purely altruistic. In fact,

and socially conscious ones, helping foster stronger

The consumer’s call for sustainability is growing louder
Considered rewarding companies

Have rewarded companies

Share of consumers supporting socially responsible brands, 1999–2020 (%)
n

Considered rewarding companies

n

Have rewarded companies

38
34

19

20

22

21

18

20

22

23

21

30
27

27

24

1999

2002

2004

28

28

28

25

30

27

2007

2009

2011

2013

2015

2017

2019

31

2020

Source: globescan.com/wp-content/uploads/2020/10/GlobeScan_Healthy_and_Sustainable_Living_Highlights_Report_2020.pdf, 2020.
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66% of limited partners (LPs) say that value creation is

• Unions and beneficiaries of retirement pension plans

a leading driver of their ESG initiatives. Three-quarters
4

expect sustainability to influence their investment decisions

•	Citizens and government officials with sovereign
wealth funds

over the next five years5; additionally, 86% expect ESG
investment opportunities to increase, and 93% agree that

Stakeholders are urging their fiduciaries to avoid or divest of

focusing on ESG themes will generate attractive investment

holdings that don’t align with their values. Quickly changing

opportunities. Investors limiting themselves to yesterday’s

attitudes toward fossil fuel exposure, for example, illustrate

return sources may also limit portfolio performance

a case in point. During the first half of 2020, just two North

potential as sustainability reshapes tomorrow’s economy.

American oil and gas funds closed, raising only $2.8 billion

Private equity sponsors who fail to adapt may soon find their

combined; during the first half of the prior year, 16 such

funding sources at risk. Whether it’s a matter of investor

funds closed, raising an aggregate $17.1 billion.7

6

demand for ESG considerations or not, sponsors with a

LPs are getting

record of past success can’t count on repeat business
without demonstrating a vision of and commitment to what

more explicit about

may lie ahead.

what sustainable

Risk management is playing a role in the shift of capital

equity means to

commitments. Private equity LPs are fiduciaries who must

them. The largest

answer to diverse constituencies of their own, including:

public pension

investing in private

fund in the United

•	Students, faculty, and alumni affiliated with

States, CalPERS,

university endowments

holds $25 billion in

•	Employees, patrons, and trustees of

“Investors limiting
themselves to
yesterday’s return
sources may also limit
portfolio performance
potential as
sustainability reshapes
tomorrow’s economy.”

private equity.8

charitable foundations

Private equity LPs see sustainability as a driver of value creation
What are the key drivers of your ESG activity? Proportion of respondents who ranked each answer among
their top three

66%
52%
41%

Value
creation

Corporate
values

Investor/beneficiary
pressure

40%

Risk
management

21%

20%

Innovation and
differentiation

Impact on
exit value

17%

Reputational
risk

Source: pwc.com/gx/en/services/sustainability/publications/private-equity-and-the-responsible-investment-survey.html, 2021.
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Its sustainable investment guidelines for the asset class

assets for consideration; even those firms whose goods

call for “monitoring of ESG issues across the portfolio” in

or services aren’t explicitly tied to a sustainability objective

order to “focus on long-term value creation.”

can pass the test if they’re operating their businesses

9

Long-term value creation opportunities may reside in any
number of specific sustainability themes, including:
• Clean technology, renewable energy, and

might not seem like a fertile area for sustainability, but
private equity-backed ProAmpac, one of the top players
in North America, has made a commitment to recyclable
manufacturing, and over one-third of its products are

carbon reduction
• Community economic development, education,
and housing

sustainable.12 Rather than relying on assumptions about
the sustainability of a particular sector or industry,
investors need to do company-level due diligence
to discern sustainable business practices from

• Cybersecurity and data privacy

unsustainable ones.

• Diversity, equity, and inclusion
• Food and sustainable agriculture
• Health, wellness, water, sanitation, and hygiene
Private equity-backed

“Sustainability spans
a broad spectrum,
and almost any
company—no matter
what its industry—
can demonstrate
sustainable behavior.”

sustainably. On the surface, the flexible packaging market

Kersia, for example,
is a France-based
company that focuses
on farm biosecurity
and food safety all
along the value chain,
“from farm to fork.”
Its operations include
dairy farming, pig and
poultry farming, and

Sponsors are building
sustainability from
a foundation of
good governance
Alignment of incentives between owners and managers,
along with strong systematic risk management, has been a
key feature of private equity for decades. Relative to public
companies, the link between the private firm’s ownership
and the true direction of its business is much stronger.
Smaller and more agile boards populated by professionals
with the right specialized expertise can offer private
equity-backed companies a competitive edge.

food service, and water treatment.10 In addition to tying its

While good governance has been a hallmark of private

key performance indicators to its recycling of packaging,

equity investing, historically systematic considerations of

share of green products, and percentage of employees

environmental and social factors have been less prevalent

who are given the opportunity to become shareholders, the

in the asset class. However, the stronger ownership-

company is also funded by France’s first corporate social

management link puts private equity firms in a strong

responsibility (CSR)-linked syndicated leveraged loan. The

position to promote sustainability. Nimble and responsive

CSR-linked margin affects the pricing of the loan, up to

private equity sponsors have the influence, incentives, and

7½ basis points (bps) margin reduction if CSR targets are

expertise to exercise leadership in sustainable investing.

met and 7½bps margin increase if targets aren’t met.11

And investment decisions incorporating environmental and

While it’s tempting to assign value judgments to entire lines
of business, sustainable investing isn’t a binary endeavor.

social considerations may help private equity firms better
identify hidden ESG risks and opportunities.

Sustainability spans a broad spectrum, and almost any

As recently as 2018, there were only about 400 private

company—no matter what its industry—can demonstrate

equity fund managers who had signed the UN’s Principles for

sustainable behavior. ESG integration can be applied to

Responsible Investment (PRI), “agreeing to comply with, and

a virtually limitless universe of portfolio companies and

report on compliance with, its principles.”13 That number
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has grown quickly. Including 6 of the world’s top 10 private
equity firms, PRI now has 807 private equity signatories, 79
of which joined just in the past year.14 Manulife Investment
Management became a signatory to PRI back in 2015,
publicly affirming our commitment to sustainable investing
and specific ESG initiatives across our investment teams.

Demand for climate-friendly
assets may grow for decades
In the near and intermediate term, cumulative investment
in the clean energy transition—renewables, electric vehicle
infrastructure, and power networks—may represent a

Private equity offers an edge
as sustainability reshapes
our world
One of the most underappreciated investment risk factors
might be the pace of change. Investors in private equity
have access to two differentiated traits that make the asset
class well positioned to navigate accelerating rates of
change—more control and a greater sense of urgency.
1	Control—Unlike a typical public equity shareholder
who has little influence on how a corporation is run,
private equity investors often take controlling positions

$16 trillion opportunity through 2030.15 Increasingly,

in portfolio companies and become actively involved

institutional investors are stepping forward with public

in setting the strategic direction of their businesses.

commitments to achieve portfoliowide net zero emissions

Well-run private equity-backed companies tend to

by 2050, which suggests the outlook for climate-friendly

benefit from an incentive structure that aligns owners

assets is likely to remain favorable for decades.

and managers and encourages the executive team

Stimulus measures by governments in North America,
Europe, and Asia may also increase demand. Bigger
government budgets for climate-friendly assets, including
renewable energy private equity, may bid up prices for
sustainable investments. OECD countries have allocated
$336 billion to environmental measures as part of their
pandemic recovery packages.16

to focus its best thinking and efforts on the two or
three most meaningful objectives likely to drive value
creation. That gives private equity investors a clear
opportunity to put ESG goals at the top of a portfolio
company’s priority list.
2	Urgency—Private equity investors don’t hold portfolio
companies in perpetuity; the typical holding period is

Private equity investment in climate solutions is expected to increase
Likely modifications in LP investment strategies in response to climate change

Greater investment
in climate-friendly
products/services

42%

Greater investment in
renewable energy

40%

Reduced investment
in oil and gas

Reduced investment in
certain geographies

38%
9%

Source: ceres.org/resources/reports/changing-climate-private-equity, June 3, 2021.
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only about three to five years. Well-run private equitybacked companies tend to benefit from a timeline that
encourages managers to promptly marshal the right
resources to achieve their ESG goals. Seven in ten
(72%) private equity executives “expect to capture an
ESG premium in businesses they are considering exiting”
and “57% say social impact policy, including diversity
and equality commitments, is a critical area of ESG
focus in their exits.”17
While sustainability is a goal, it’s also a journey. When
it comes to creating a more sustainable world, private
equity firms can have a meaningful impact by aligning
the wants and needs of a portfolio company’s diverse
range of constituents to focus on sustainability and
create lasting value for all.

1 globescan.com, 2020. 2 newswhip.com, July 16, 2018. 3 cdn.ihsmarkit.com, 2020. 4 pwc.com, 2021. 5 collercapital.com, summer 2021.
6 ceres.org, June 3, 2021. 7 Preqin, June 30, 2020. 8 calpers.ca.gov, June 30, 2020. 9 calpers.ca.gov, March 16, 2015. 10 Manulife Investment
Management manages portfolios with exposure to Kersia as of June 30, 2021. 11 IK Investment Partners, December 10, 2020. 12 Manulife
Investment Management manages portfolios with exposure to ProAmpac as of June 30, 2021. 13 Corporate Governance and Responsible
Investment in Private Equity, Simon Witney, 2021. 14 ifre.com, April 15, 2021. 15 brookfield.com, February 2021. 16 oecd.org, 2021. 17 ey.com,
May 19, 2021.
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A closer look at
the growing
appeal of China
bonds for global
investors
Paula Chan, CMT
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Asia ex-Japan Fixed Income

Dylan Ngai
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Asian and Global Fixed Income

Key takeaways
• Elimination of old barriers to investment and increasing
inclusion in global indexes suggest a building tailwind
for China bonds.
• Low historical volatility and high relative yields
give the asset class a unique appeal in today’s fixedincome environment.
• As a complement to either global government bonds or
EMD, China bonds have historically dampened volatility
while preserving or enhancing returns.
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At over US$15 trillion,1 China’s bond market is now the

beginning in October 2021,2 with a target weight of

second largest in the world, behind only the United States,

5.25%. The WGBI inclusion confirmed that the addition

and has been among the fastest-growing bond markets

of China bonds will be phased in over a 36-month period;

globally, expanding at an annual rate of more than 12%

with up to US$1.5 trillion in assets tracking the WGBI, this

over the past five years. Yet despite the increasing size and

implies monthly inflows of around US$2 billion into China

importance of the market—China being the second-largest

bonds and as much as US$79 billion in total inflows during

economy in the world as well as the second-largest global

the phase-in period.3

trading economy—many investors, particularly overseas
investors, still have relatively limited exposure to China
bonds in their portfolios. This piece examines the merits
of adding China bonds to a diversified fixed-income
portfolio and, in particular, the diversification benefits
such a position can offer relative to a broad-based
emerging-market debt (EMD) allocation.

It’s no surprise that increased inclusion of China bonds in
indexes has naturally had a trickle-down effect, nudging
more global investors into the market, and we’ve started to
see those effects already play out. In 2020, foreign inflows
to China bonds reached a record of CNY1.06 trillion and
total foreign ownership of onshore bonds reached CNY3.3
trillion by the end of 2020, with foreign ownership of China

China bonds are more
accessible to overseas
investors than ever before

government bonds (CGBs), specifically, crossing the 10%

For international investors, owning China bonds outright

investors to take notice of the attractive fundamentals the

wasn’t always easy. But significant progress has been

asset class offers.

made over the past five years in opening up China’s
financials sector to international investors, and with it has
come greater interest in the China bond market. With the
removal of QFII/RQFII quotas that were previously required
to access the onshore China bond market and the
introduction of the China Interbank Bond Market and
Bond Connect channels in 2016 and 2017, respectively,
China has made it much easier for overseas investors to
directly access the onshore market. Bond Connect, in
particular, has stood out as a preferred channel for
overseas investors due to its relatively fast application
procedure and facilitation of electronic trading through
familiar offshore trading platforms.
These changes in policy have in turn influenced the
composition of various global bond indexes, which has
further served to drive global investors into the onshore
China bond markets. The Bloomberg Barclays Global
Aggregate Bond Index and the J.P. Morgan GBI-EM Global
Diversified Index began to phase in onshore China bonds
in 2019 and 2020, respectively, and it’s recently been
announced that China bonds will be added to the FTSE
World Government Bond Index (WGBI) progressively
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mark by the end of February 2021.4 The pace of inflows
to China bonds is expected to continue to increase over
the next several years, partially driven by the expanding
index inclusion, but also because the new attention has led

A rare combination of
high-quality and high
relative yields
In an environment of low and even negative interest rates
in many developed markets, the yields for China bonds
stand out at 3.07%5 for 10-year CGBs, offering more than
twice the yield of 10-year U.S. Treasuries. Accounting
for inflation, the real interest rate for China bonds is also
among the highest of any international government debt
rated A or higher, currently around 1.8%.5
China’s yield advantage is in part tied to its unique policy
stance looking ahead over the medium term: China’s central
bank, the People’s Bank of China (PBoC), is currently
striving to balance promoting the continued recovery of
the domestic economy while also implementing fiscal
consolidation and normalizing credit growth to avoid
overheating the economy. Compare this with most other
developed markets in which interest rates remain near
zero. The PBoC has signaled that it will continue to pursue
a prudent monetary policy while providing liquidity support
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to targeted sectors within the economy where needed,
and it appears unlikely to tighten monetary policy for the
foreseeable future.

China bonds’ higher
historical returns haven’t
entailed excessive volatility

Capturing higher yields
hasn’t required accepting
heightened volatility
U.S. Treasuries have long been viewed as a safe haven
asset, but China bonds may be worth considering as an
effective port for investors to ride out the occasional

In addition to the incremental income, another key reason
for investors to consider adding China bonds to their
portfolios is their diversification and risk mitigation benefits.
Looking at the period from January 1, 2013, to May 31,
2021, unhedged China bonds offered more than twice the
return of global government bonds, with about 92% of the
volatility. Meanwhile, compared with EMD, China bonds
offered roughly 87% of the returns, but with less than half
the risk over the same time period.6

storms of market volatility. In the first quarter of 2020,
when a wide range of assets sold off as the scope of the
COVID-19 pandemic was coming into focus, China bonds
returned 1.8%, versus 2.0% for global government bonds
and –13.4% for EMD over the same period, in U.S. dollar
terms. Similarly, during the fixed-income sell-off
in the first quarter of 2021, when U.S. rates rallied
aggressively, China bonds provided investors with more
stable returns: China bonds returned 0.28% in U.S. dollar
terms versus –5.68% for global government bonds and
–4.54% for EMD over the same period. Further, if we look
at the maximum drawdown experienced over longer time
periods, China bonds once again had a lower drawdown
than both global government bonds and EMD.6

China bonds have offered attractive risk-adjusted returns
Annualized returns vs. volatility for China bonds, global government bonds, and EMD (January 2013–May 2021)
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Source: Bloomberg, as of May 31, 2021. China bonds are represented by the Markit iBoxx ALBI China Onshore Total Return Index (TRI), global
government bonds are represented by the FTSE World Government (Gov’t) Bond Index, and emerging-market debt is represented by the J.P. Morgan
EMBI Global Diversified Composite Index. See endnotes for index definitions.
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It’s important to acknowledge that part of China bonds’

implement a pro-growth policy stance for 2021 and have

low historical volatility was due to China’s domestic market

set a growth target above 6% for the year. Consensus

being generally closed off from global investors and thereby

economic forecasts, meanwhile, expect China to grow at

insulated from the occasional bouts of global market

8.5% for the year.7 While the government looks likely to

volatility. But even while China’s onshore bond market

work to rein in excessive financial leverage and to mitigate

continues to open up, with increasing participation from

against financial risks, we still expect monetary policy to

overseas investors, we fully expect the China bond market

remain relatively stable this year, with the PBoC unlikely

will continue to benefit from significant domestic demand

to tighten policy rates in favor of continued targeted liquidity.

for the foreseeable future, with onshore investors and

The outlook for inflation also looks to remain relatively

banks dominating the local market. For that reason, we

benign, and we expect it should stay within the

believe the correlation of China bonds with global markets

government’s 3% official target; food prices, for one

will likely remain comparatively low—particularly given

example, have declined from their elevated levels from a

the relative independence of China’s economy and policy

year ago. We don’t anticipate any catalysts for significant

cycles—with relatively little influence felt from the U.S.

swings in either nominal or real yields, and from a valuation

Federal Reserve.

perspective, we believe China bonds look attractive at
current levels given the supportive economic backdrop.

The fundamentals of China’s
economy stand out on the
global stage

The PBoC is keen to avoid injecting excessive liquidity into
the market, creating conditions that are too loose, leading
to financial instability. As a result, there’s been some uptick
in defaults, including in the state-owned enterprise (SOE)

Following this year’s National People’s Congress, China

sector; the default rate within the SOE sector remains

announced its key economic targets for 2021 to support

low, however, at less than 1% for 2020.8 While credit

its economic recovery; China officials have worked to

differentiation is expected to increase over time—and there

China bonds have offered attractive downside protection
Maximum drawdown for China bonds, global government bonds, and EMD (January 2013–May 2021)
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Source: Bloomberg, as of May 31, 2021. China bonds are represented by the Markit iBoxx ALBI China Onshore Total Return Index (TRI), global
government bonds are represented by the FTSE World Government (Gov’t) Bond Index, and emerging-market debt is represented by the J.P. Morgan
EMBI Global Diversified Composite Index. See endnotes for index definitions.
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could be less government support for weaker SOE names or
for those that have less strategic importance—the overall
picture for credit is expected to be relatively stable over the
near term.
Of course, currency appreciation has been another tailwind
for unhedged offshore investors, and the trend has been

Scenario case study: how
China bonds can fit into a
diversified portfolio
Naturally, making the space to fund an allocation to
China bonds inevitably requires investors to dial down

working decidedly in their favor. In 2020, the renminbi
gained 6.7% against the U.S. dollar on the back of general
dollar weakness, strong demand for China assets, and
the outperformance of China’s economy in the second half
of the year, driven by strong global demand for China’s

exposure to another allocation within their portfolios.
We’ll examine two scenarios: funding a China bond position
as a supplement to either global government bonds or to
an EMD holding.

exports. So far in 2021, we’ve seen more of the same,

As always, the proportion of the investment is subject

with the renminbi strengthening 2.5% against the U.S.

to individual client needs and goals. But to take one

dollar through the end of May. Similarly, the renminbi has

hypothetical example, by replacing half a portfolio’s

appreciated 2.4% and 4.0% against the euro and the

allocation to the WGBI with CGB, the portfolio risk would

Swiss franc, respectively, over the same period. In the near

have declined by nearly 25% on a historical basis, while the

term, the PBoC may be keen to restrict the pace of further

total return would have almost doubled. This is what we’d

appreciation of its currency as the economy is still in the

expect given the relatively low historical volatility in China

early stages of its postpandemic recovery. Over the medium

bonds and paltry yields on offer from most developed-

term, however, the renminbi is expected to continue to

market government debt.

be supported by higher flows into onshore China equities
and fixed-income assets, which represents a meaningful
potential driver of returns for offshore investors.

On the other hand, replacing part of an EMD allocation
to China bonds primarily works as a risk-reduction trade.
For example, a portfolio of 50% EMBI and 50% CGB would

Combining China bonds with global government bonds can enhance returns and reduce overall risk
Annual risk/return profile for a hypothetical portfolio (January 2013–May 2021)
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Source: Bloomberg, as of May 31, 2021. China bonds are represented by the Markit iBoxx ALBI China Onshore Total Return Index (TRI); and global
government bonds are represented by the FTSE World Government (Gov’t) Bond Index. See endnotes for index definitions.
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have reduced the portfolio risk by more than one-third

offer in a generally low-yielding world or looking for an

while sacrificing only marginal returns: The 50/50 mix

asset class with limited volatility and low correlation. The

would have generated roughly 95% of the returns of an

time has arguably never been better, with flows into the

all-EMD allocation.

asset class projected to increase significantly over the

For portfolios that currently invest in global government
bonds or global EM bonds, it’s worth considering investing
in China onshore bonds, which have historically helped to
both reduce volatility and enhance returns.

next three years and investor-friendly policies and reforms
making access easier than ever for offshore investors. We
expect the growing interest in China onshore assets to
be a multi-year theme as global investors recalibrate their
portfolios to reflect the structural changes to the global

A compelling allocation for
a range of portfolios

economy over the past decade while also seeking to benefit
from the growing dynamism in China’s economy over the
next decade and beyond.

We believe the case to strategically add China bonds to
portfolios is a strong one for global investors, whether
they’re seeking to take advantage of the higher yields on

Adding China bonds to an EMD allocation can reduce volatility without a significant sacrifice of returns
Annual risk/return profile for a hypothetical portfolio (January 2013–May 2021)
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Source: Bloomberg, as of May 31, 2021. China bonds are represented by the Markit iBoxx ALBI China Onshore Total Return Index (TRI); and
emerging-market debt is represented by the J.P. Morgan EMBI Global Diversified Composite Index. See endnotes for index definitions.

The Markit iBoxx ALBI China Onshore Total Return Index (TRI) tracks the performance of bonds issued by the Chinese Ministry of Finance and select
Chinese policy banks. The FTSE World Government (Gov’t) Bond Index tracks the performance of fixed-rate, local currency, investment-grade
sovereign bonds. The J.P. Morgan EMBI Global Diversified Composite Index tracks the performance of U.S. dollar-denominated Brady bonds,
Eurobonds, and traded loans issued by sovereign and quasisovereign entities. The index caps its exposure to countries with larger amounts of
outstanding debt. It is not possible to invest directly in an index.
1 Bank of International Settlements (BIS), Manulife Investment Management, as of June 2020. 2 On March 29, 2021, FTSE Russell confirmed
that China government bonds will be added to its widely followed World Government Bond Index (WGBI) with a weight of 5.25%. FTSE Russell, as
of March 30, 2021. 3 Goldman Sachs, as of March 31, 2021. 4 Standard Chartered Bank, as of March 2021. 5 Bloomberg, as of May 31, 2021.
6 Bloomberg, as of May 31, 2021. China bonds are represented by the Markit iBoxx ALBI China Onshore Total Return Index (TRI), Global
Government Bonds are represented by the FTSE World Government (Gov’t) Bond Index, and Global Emerging Market bonds are represented by
the J.P. Morgan EMBI Global Diversified Composite Index. 7 Bloomberg, as of March 31, 2021. 8 Goldman Sachs, as of March 24, 2021.
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Key takeaways
• When it comes to addressing the unprecedented
challenges faced by retirement plans today, we
believe a one-size-fits-all approach just isn’t enough.
• We’ve worked with a leading business school to develop
a model representative retirement plan and, using the
latest simulation and modeling building technology, aim
to show the clear benefits of adopting LDI as a way of
improving retirement outcomes
• We believe the simulation results show that by
incorporating key-rate duration matching, introducing
Plus assets, and introducing a dynamic derisking strategy,
we can not only reduce the volatility of a plan’s funding
position over time, but also improve the plan’s likelihood
of being able to achieve a well-funded status.
Multi-asset investing 35

Since the global financial crisis, retirement plans have

other investments, such as equities. Although equity prices

increasingly adopted an LDI approach to managing risk.

rise and fall over time, we assume that there’s a positive,

Pursuing the goal of making all payments due to plan

long-term risk premium that can be earned from holding

members in full and on time requires as robust an

equities that rewards investors for bearing this risk.

investment strategy as possible.

So what makes LDI
so special?
Liability-driven investing (LDI) is a holistic investment
strategy applied not only to the plan’s assets, but also to
its liabilities. It recognizes that if the goal of a retirement
plan is to make all benefit payments in full and on time, then
the success of any investment strategy should be judged
against this goal and this goal alone. This in turn leads
to a simple conclusion: The benchmark for a retirement
plan should be based on its own liabilities rather than on
a financial market index or on any combination of such
indexes. This approach means that all investment decisions
and, more important, all related risk management decisions
should be undertaken with an eye firmly on the plan’s liability

If interest-rate and inflation
risks are unrewarded, why
bear them?
An LDI investment strategy usually comprises two key
elements. The first is to hedge, as far as possible, or as
far as affordable, the unrewarded risks posed by the
plan’s liabilities. This can be achieved with the construction
of a bond portfolio and with the addition of derivatives
such as swaps that have similar risk characteristics to the
liabilities. When hedged perfectly (which isn’t always
possible), any rise in the value of the liabilities will be
matched by an offsetting rise in the fixed-income portfolio.
In this way, the plan can get closer to the panacea of
risk management.

profile instead of market indexes. Designing an investment

But in the event that a plan is in deficit—that is, where

strategy that pays little or no attention to the shape and

the value of the assets is lower than the value of the

nature of plan liabilities would be a bit like a cobbler

liabilities—constructing a fixed-income portfolio that

fashioning a very elaborate pair of shoes for a client

matches changes in the value of the liabilities may not, on

without measuring the client’s feet first.

its own, be sufficient to close this deficit. This is where the

Seen through this lens, the plan’s liabilities represent a
negative asset. This negative asset has similar risk
characteristics to a bond portfolio, since the liabilities
comprise fixed payments (some linked to inflation)
stretching out into the future. They can therefore be valued
as we value a fixed-income portfolio comprising bonds
issued by governments and corporations. It also means
that the value of these liabilities will have the same inherent
economic risks as a portfolio of bonds: The value of the
liabilities will fall as interest rates rise and rise when interest
rates fall. They’ll also rise with higher-than-anticipated
inflation and fall with lower realized inflation.

construction of an appropriate portfolio of growth assets
comes in as the second key element of an LDI strategy.
Growth assets, as the name suggests, are expected to
grow in value over time, closing the gap between the value
of the assets and liabilities and thereby ensuring that there
are sufficient funds to meet all retirement obligations.

An alternative approach
to LDI
The traditional growth asset class is publicly traded
equities; however, this asset class can fall in value
dramatically. Furthermore, there’s generally a negative

These risks are often characterized as being unrewarded.

correlation between equities and treasuries in times of

If we assume that both interest rates and inflation rates tend

crisis, so liabilities may rise just as equities are crashing,

to mean revert over time, then the financial position of the

thereby compounding the problem.

plan will be affected by the volatility of interest rates and
inflation, but there will be no long-term gain for bearing
these risks. This is in contrast to the risks associated with
Global Intelligence 2H 2021

This is why some retirement plans have addressed this
issue in two complementary ways that are consistent with
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the philosophy of LDI. First, plans can diversify their growth

Their research found that:

portfolio across a wider range of asset classes. Second,

•	A key rate duration (KRD) matching strategy produces

plans can invest in growth assets such as infrastructure,
commercial property, timber, and agriculture, which produce
a reward over the long term. These assets classes, which

better results in terms of risk management than those
that can be achieved by investing in a traditional
bond portfolio.

are typically referred to in the asset management industry
as private, real, or alternative assets, are what we call Plus

•	An investment strategy that relies too heavily on the

assets, as we believe they can offer additional benefits from

performance of equity markets, all else equal, will have

a liability-matching perspective, increase the diversification

a high probability of failing.

of a multi-asset portfolio, and can also provide a liquidity

•	Including Plus assets in the growth portfolio probably

premium. We therefore believe that having Plus assets

requires a more dynamic approach than can be achieved

within a portfolio can help to close a deficit over time

through straightforward annual rebalancing.

and, additionally, help to reduce the volatility of the plan’s
liabilities. Focusing both the fixed-income portfolio and

•	A dynamic approach to asset allocation that combines a

the growth portfolio on plan liabilities—with these same

KRD-matching strategy and an allocation to Plus assets

liabilities acting as the benchmark for these assets—is the

can improve the prospects of achieving a wide range of

essence of LDI.

funding objectives.

Putting our theory to the test

The representative plan

To help demonstrate the benefits of a multicomponent

To demonstrate how an LDI approach to the management

LDI approach to retirement plan management and to test

of retirement plan assets can help reduce the risks that

the extent to which LDI can help improve the likelihood of

a typical plan faces, we’ve designed a representative

meeting all retirement obligations in full and on time, we

retirement plan. We’ll use this plan in the simulation

commissioned Professor Andrew Clare of Bayes Business

experiments so that we can gauge the impact of different

School1 to construct a model based on the latest academic

strategies on the financial health of the plan.3

research. The results of the model form the basis of

Our plan faces the set of liability payments shown in Figure 1.

this paper.2

Figure 1: the liability profile of the representative plan
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Source: Bayes Business School, Manulife Investment Management, 2021. For illustrative purposes only.
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The liabilities faced by our plan peak around 20 years’ time,

To establish the advantages and disadvantages of different

and the last cash flow occurs in 80 years’ time. The cash

approaches to hedging plan liabilities, we investigate the

flow in the first year is $16.25 million, which represents

performance of three bond portfolios, where the liabilities

2.71% of the total liability. While the benefits of LDI can be

are always discounted using the FTSE Pension Discount

achieved regardless of a plan’s circumstances, we’ve set the

Curve. In addition, to keep the analysis simple, in these

duration of the liabilities for our plan to just over 17 years.

simulations we assume that the value of the bond assets,

This means that a one percentage point fall in the liability

whatever their composition, matches the value of the

discount rate would cause the value of the liabilities to rise

liabilities at the start of the 10-year simulation period.

4

5

by approximately 17 percentage points. The present value

The bond portfolios are represented by:

of these liabilities at the start of the simulations is always
$600 million. This present value has been calculated using

•	
Market index—The Bloomberg Barclays U.S.

FTSE Pension Discount Curve data. Finally, for simplicity,
6

Aggregate Bond Index (Agg)

we assume that the plan is closed to both new entrants and

•	
KRD matching with credit allocation—A 50%

future accrual.

investment in a portfolio of treasuries and a 50%

Hedging

investment in the bonds that make up the FTSE
Pension Discount Curve (KDM-50/50)

We can use the liability profile shown in Figure 1 to

•	
KRD without credit matching—The portfolio

demonstrate different approaches to hedging the risks

comprises a 100% investment in the portfolio of

inherent in the liabilities. To do this, we assume that a bond

bonds that make up the FTSE Pension Discount

portfolio has been constructed that has the same value

Curve (KDM-100)

(present value) as the liabilities at the outset of the 10-year
simulation period. Using Monte Carlo techniques, we then

As we progress through the strategies listed above, we

simulate 10,000 paths for the bond assets and the

gradually increase the precision of the matching strategy.

liabilities over the course of this period.2

But what impact does it have on the plan’s funding position

Figure 2: liability hedging
Funding ratio after 10 years (%)
n

5th percentile

97.6%

100

Funding ratio after 10 years

80
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Source: Manulife Investment Management, Bayes Business School, 2021.
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in 10 years’ time? To answer this question, we simulate

equities is always 60%. We also assume that the plan

the paths of the liabilities and assets described above

rebalances its asset portfolio back to a 60% equity/40%

10,000 times in each case. This allows us to look at

bond at the end of each year in the simulation. The three

the consequences of each hedging strategy. To run the

alternative bond portfolios are represented by:

simulation exercises for each of the strategies, we used
monthly data on all the key financial variables spanning
the period from 2008 to 2019.7
Figure 2 presents some results that summarise the
simulations.2 The blue bars represent the 5th percentile of
the funding ratio distribution, where 95% of the funding
ratio outcomes after 10 years were greater than this value.
As expected, the figures show that the worst-performing
strategy is the Agg: The 5th percentile value for this
strategy was found to be 66%, which means that 5% of all

•	
An allocation of 40% to a portfolio of bonds—
Represented by the Agg Index (40% Agg)
•	
An allocation of 20% to a portfolio of bonds—
Represented by the Bloomberg Barclays U.S. Treasury
Index and an allocation of 20% to a portfolio represented
by the bonds in the FTSE Pension Discount Curve (40%
DM). This bond portfolio has been constructed to match
the duration of the liabilities
•	
An allocation of 20% to a portfolio of bonds—

outcomes were worse than this value. With regard to the

Represented by the Bloomberg Barclays U.S. Treasury

KDM-50/50 and KDM-100 strategies, we can see that the

Index and an allocation of 20% to a portfolio represented

distribution of outcomes is now very narrow; for example,

by the bonds in the FTSE Pension Discount Curve (40%

with KDM-100, the 5th percentile is found to be 97.6%.

KRD Match). This bond portfolio has been constructed

In summary, these results demonstrate that the KRD
strategies produce better results in terms of risk

to match the duration of the liabilities at 5-year intervals;
that is, it’s a KRD-matching portfolio.

management than those that can be achieved investing

The results of these simulations are shown in Panels A and

in a traditional bond portfolio.

B of Figure 3. In Panel A, we again present the 5th percentile

The growth portfolio

of the distribution of funding ratios after 10 years. In sharp

Having demonstrated how different approaches to liability
hedging strategies perform, we now turn our attention
to the growth portfolio. The main purpose of the growth
portfolio is to generate the returns needed to make up for
the deficit when the plan is underfunded. In this next set of
experiments, we therefore assume that the representative
retirement plan begins the 10-year simulation period with
a funding ratio equal to 85%. Again, using data spanning
the period 2008 to 2019, we investigate the performance
of a combination of equities and bond portfolios. We also

contrast to the results presented in Figure 2, where we
started with a funding ratio of 100%, we see that the
funding ratio 5th percentiles of each strategy are now around
50% for all three strategies. This means that on more than
5% of our simulations, the funding ratio was as low as 50%
or less. These results indicate that although the hedging
strategies, both duration matching and KRD, result in
better funding ratio outcomes than would be achieved by
investing in a conventional bond portfolio, represented here
by the Agg, the volatility of equities dominates the benefits
achieved from the hedging strategies.

introduce the plan sponsor into these simulations. One of

As an additional way of looking at the results, Panel B

the most important assets of any retirement plan is the

presents the proportion of times that the representative

financial support of the sponsor. We therefore assume

plan’s funding ratio exceeds 110% in the investment

that the sponsor pays a fixed sum of $12 million into the

period. In practice, a plan that reaches, for example,

plan for the first 7 years of the simulation period. This

110% funding after 4 years is unlikely to continue taking

contribution is equivalent to 13% of the deficit of the plan

investment risk for the remaining 6 years. The chart shows

at the start of the simulations.

that from year 5 onward, the matching strategies reach this

We combine the liabilities shown in Figure 1 with three
alternative bond portfolios, but where the allocation to

threshold more often than is achieved with the traditional
bond portfolio. However, the exposure to equities still makes
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the prospect of achieving this level of funding (or greater)

agriculture—which we refer to as Plus assets—has the

relatively low, with all three strategies having less than a

added benefit of bringing the risk characteristics of the

40% chance of achieving this level of funding after 10 years.

growth portfolio more in line with the risk characteristics of

In summary, an investment strategy that relies too heavily
on the performance of equity markets, other things equal,
will likely experience higher funding volatility.

the liabilities. By investing in Plus assets, retirement plans
are essentially killing two birds with one stone. On the one
hand, they’re building a more robust growth portfolio, and
on the other, they’re staying true to the LDI philosophy

Introducing Plus assets
So far, the results have demonstrated that a KRD approach
to hedging liabilities produced excellent results in terms of
risk management and that a reliance on equities to close
this gap, even combined with a hedging strategy and with
support from the plan sponsor, could still leave the plan
underfunded after 10 years. Next, we’ll introduce Plus

of aligning the risks inherent on the asset side of their
balance sheet with those on the liability side.
To investigate the value of integrating Plus assets into the
growth portfolio, the plan can also allocate its funds to
the following real assets represented by the related total
return financial market indexes:
•	
U.S. real estate—The FTSE EPRA Nareit US
Real Estate Index

assets to the portfolio.
By diversifying across a range of asset classes, any shock

•	
Global infrastructure—FTSE Global Core
Infrastructure Index

to one of the components, such as the equity holding, might
have less of an impact if other growth asset classes are
imperfectly correlated with the performance of the equity

•	
Global timber—S&P Global Timber and
Forestry Index

market. This is the benefit of diversification. Achieving
this diversification by investing in real asset classes

•	
Global agriculture—NASDAQ OMX Global

such as infrastructure, commercial property, timber, and

Agriculture Index

Figure 3: the growth portfolio, equities, and bonds
Panel A: funding ratio 5th percentiles
n
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Source: Manulife Investment Management, Bayes Business School, 2021.
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One of the drawbacks of these asset classes is that they’re

•	
An allocation of 40% to a portfolio of equities,

generally less liquid than those that are traded on public
exchanges, but this is only really a drawback for those
investors who require their investments to be very liquid.

represented by the S&P 500 Index
•	An allocation of 40% invested equally between a
portfolio of treasuries and the bonds that make up

For investors such as retirement plans, with very long-

the FTSE Pension Discount Curve, where the bond

dated financial commitments, this illiquidity represents

portfolio has been constructed to match the duration

less of a drawback and more of an opportunity. This is

of the liabilities at 5-year intervals; that is, it’s a

because investors in these asset classes can expect to

KRD-matching portfolio

earn a liquidity premium; that is, an addition to return in
compensation for assuming this illiquidity.

•	
An allocation of 20% invested in four Plus asset
classes: real estate, infrastructure, timber, and

However, it’s important to acknowledge in the modeling

agriculture (5% invested in each one)

that higher transaction costs might be incurred when
investing in or disinvesting from an illiquid Plus asset class

In Panels A and B of Figure 4, we’ve presented the results of

compared with investment in and disinvestment from,

the simulation. In Panel A, we see that the 5th percentile for

say, publicly traded equities. To deal with this real-world

the strategy that incorporates Plus assets is lower than the

problem, we impose a transactions cost of 7.5%, which

comparable simulation without Plus assets. The main reason

applies with any redemption of a holding in a Plus asset

why the Plus assets haven’t improved the final outcome for

class. So, for example, if the investment is valued at $100

the representative plan is due to the rebalancing that occurs

million, selling this amount of the asset class would only

in the simulation at the end of each year, which, with the

realise a value for the plan of $92.5 million.

assumed higher transaction costs, has a detrimental effect

2

To investigate the role that Plus assets can play in closing

on the performance of the growth portfolio.

the funding gap, the representative plan again begins the

Panel B of Figure 4 shows the probabilities of reaching a

10-year simulation period with a funding ratio of 85%, but

110% funding ratio over the 10-year planning horizon. We

the plan’s portfolio is represented by:

Figure 4: adding plus assets
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Source: Manulife Investment Management, Bayes Business School, 2021.
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see that the probability is lower at all points over the period

programming (MSP),3 which is widely used in operations

with the inclusion of the Plus assets. This leads us naturally

research. It allows for more sophisticated financial market

to another important conclusion: While rebalancing liquid

models and realistic constraints, such as constraints on

asset classes such as government bond portfolios and

assets, transaction costs, and taxes, compared with more

equity portfolios, investors shouldn’t attempt to manage

conventional simulation methods. It also allows us to

illiquid asset classes in the same way; instead, a more

introduce specific objectives for the plan over the 10-year

strategic, dynamic approach to the problem is needed.

simulation period, objectives that could be thought of as

Using cutting-edge, modern simulation approaches, we’ll

representing a strategy implemented by its managers.2

take a more detailed look at this issue later on in the paper.
In summary, we can say that including Plus assets into the
growth portfolio requires a more dynamic approach to the
management of the growth assets than can be achieved
through straightforward annual rebalancing.

Dynamic derisking and
the introduction of a virtual
plan manager
So far in our experiments, we’ve simulated outcomes in

The objectives8 that we model are as follows:
Objective 1—We assume that the plan’s planning horizon
is 10 years and that the plan’s managers/sponsors would
like to be in the position to afford a buyout at the end of
this 10-year period.
Objective 2—We assume that the plan wishes to
maximise the funding ratio over the 10-year planning
ratio. This means that the plan’s management will try to
ensure that the funding ratio is as high as possible, given
the other constraints.

the absence of any intervention from what we might refer

Objective 3—We assume that the plan’s managers wish

to as a virtual plan manager of the plan’s assets and

to reduce the potential buyout cost at the end of 10 years.

liabilities. In this section of the paper, we introduce
dynamic decision-making. We do this by using cutting-edge
simulation technology known as multistage stochastic

These are realistic objectives for any real-world retirement
plan. Using this tool, we can, among other things, identify

Figure 5: dynamic derisking
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Source: Manulife Investment Management, Bayes Business School, 2021.
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the optimal asset allocation over the 10 years and examine

this level of funding (or greater), while the probability of

the likely dispersion of the representative plan’s funding ratio

reaching a 110% funding position is close to 100% by the

at the end of the 10-year period. We can also calculate the

end of the 10 years. We shouldn’t get carried away with

median funding level of the plan and the 5 percentile of

this result, as significant as it is. This plan began with a

the funding ratio distribution at 10 years, which we present

funding position of 85% and received significant support

in Figure 5. Also note that the company’s contribution is

in the form of contributions from the plan sponsor, but the

again set to $12 million for each of the first 7 years of the

results do demonstrate the combined value of Plus assets,

simulation and that we impose the same illiquidity cost on

a KRD-matching strategy, and a dynamic approach to the

investment and disinvestment in the Plus assets.

retirement problem.

Panels A and B of Figure 5 present the results of our

With regard to this dynamic approach, in Figure 6 we

optimised approach; they show a dramatic improvement

present the median asset allocation of the representative

in the funding ratio position compared with the equivalent

plan over this 10-year period; we can think of this as

nondynamic simulation, adding Plus assets, the results of

being the optimal asset allocation of the plan.9 We see a

which we include in the figure for purposes of comparison.

decline in the allocation to equities over this period, from

Panel A of the figure shows that the 5 percentile for

around 45% to 23%. With regard to the allocations to fixed

the optimised approach is just over 60%. In practice, of

income (a combination of KRD and a more conventional

course, a plan with very strong funding would likely seek

bond portfolio) and Plus assets, in the early years of the

a buyout; in other words, the sponsor and plan managers

planning period, the allocation to Plus assets rises from

would be unlikely to have such a high funding ratio as

around 5% to 25% and then gradually declines as the

an objective. Of more significance, Panel B of Figure 5

planning period progresses, while we see the allocation to

shows the probability of reaching a 110% funding position

fixed income stable at around 50% of total assets for the

throughout the planning period. The figure shows that by

first 4 years of the planning period, before rising steadily

year 5, there’s just over an 80% probability of reaching

to 70% by the end of this period.

th

th

Figure 6: asset allocation with dynamic derisking
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In summary, these results show the important and dynamic

In this paper, we’ve developed a model of a representative

role that can be played by Plus assets in a derisking

retirement plan and, using the latest simulation and

journey as plans seek to achieve their funding objectives.

modeling building technology, we’ve shown the clear

A custom approach for
facing the future

benefits of adopting LDI as a way of improving retirement
outcomes.2 Our simulation results show that by
constructing a fixed-income portfolio that matches the
duration at key points along the liability profile (KRD

We live in a world of uncertainty. From the impacts

matching), by integrating Plus assets, and, finally, by

of climate change, global pandemics, and increasing

introducing a dynamic derisking strategy, we can not only

longevity to potential changes in the very nature of

reduce the volatility of a plan’s funding position over time,

financial markets, all or any of these factors can bear on

but we can also improve the plan’s likelihood of being able

the ability of retirement plans to become fully funded down

to achieve a well-funded status.

the road. Rather than hoping for the best, plan sponsors
must consider the worst scenario they can sustain. They
must identify the risks, determine whether their current
strategy allows them to sustain this uncertainty going
forward, and use that as their basis for making strategic
decisions for the future.

This paper was written by Manulife Investment
Management in partnership with Professor Andrew Clare
of Bayes Business School.1 The school is an integral part
of City, University of London, and is consistently ranked
amongst the best business schools and programmes
in the world. Bayes holds the rare gold standard of

When it comes to addressing the unprecedented challenges

triple-crown accreditation from the Association to Advance

faced by retirement plans today, we believe a one-size-fits-all

Collegiate Schools of Business, the Association of MBAs,

approach just isn’t enough. Today, retirement plans large

and the European Quality Improvement System.

and small have access to custom approaches using a mix of
LDI funds designed to closely match liabilities and calibrate
their credit exposure.

1 Formerly Cass Business School. 2 “Liability-Driven Investment for Pension Funds: Stochastic Optimization with Real Assets,” https://papers.ssrn.
com/sol3/papers.cfm?abstract_id=3832434, April 23, 2021. 3 The model used in simulation experiments was built by Bayes Business School and
commissioned by Manulife Investment Management, January 31, 2021. 4 Values are in USD throughout. 5 These results are applicable for various
levels of duration and are not dependent on the assumptions used here. 6 Details of this data can be foundat https://www.soa.org/sections/
retirement/ftse-pension-discount-curve/; in addition, details about how the liabilities were generated can be found at https://papers.ssrn.com/
sol3/papers.cfm?abstract_id=3832434. 7 For more information about the underlying data, please see https://papers.ssrn.com/sol3/papers.
cfm?abstract_id=3832434. 8 For more information about the specification of these objectives, please refer to https://papers.ssrn.com/sol3/
papers.cfm?abstract_id=3832434. 9 In the optimised simulation, we add an additional constraint on the allocation to real assets from year 5
onward to reflect the real-world consideration that a pension scheme would probably not want too high an allocation to illiquid asset classes at a
point when it may also wish to proceed to a buyout. The maximum Plus asset allocations for years 5, 6, 7, 8, 9, and 10 were set at 60%, 50%, 40%,
30%, 20%, and 10%, respectively.
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Important information
A widespread 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.

Manulife Investment Management
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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