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‘As CFA UK continues to support the investment sector to upskill and meet
sustainability challenges, we are delighted to recommend this essential
publication.’

CFA UK

‘What really impressed me about the book was the timely and invaluable
overview of fixed income and responsible investment. This enables readers to
understand the relevance of sustainability to fixed income, with real life ex-
amples and contributions from practitioners and organisations. Considerable
work has gone into outlining the outcomes that have been achieved and to
reflect on the lessons learned. The approach taken is, commendably, one that
impresses upon readers the dynamic nature of the sustainable finance move-
ment and its relationship with fixed income, always keen to offer practical
suggestions on how progress might be encouraged and developed.’
Fraser Lundie, Board member, CFA UK, and Head of
Fixed Income, Federated Hermes

‘How can we ensure that fixed income investments contribute to the goals
of sustainable development? What role do standards and green taxonomies
play in encouraging investment in socially and environmentally sustainable
activities? How can we encourage greater investment in emerging markets?
This book analyses the theory and the practice of responsible investment in
fixed income markets. It is an invaluable guide to policymakers looking to
design and implement policies and frameworks to drive sustainable finance.
Helena Vifies Fiestas, Commissioner of the Spanish Financial

Markets Authority and Rapporteur of the EU Platform on

Sustainable Finance

“This book fills a critical gap in the responsible investment literature. It pro-
vides academics and researchers with rich practical insights into the reali-
ties of how investors take account of environmental, social and governance
(ESQG) issues in their investment practices and processes, and into the costs
and benefits of doing so. It also identifies those areas — impact assessment, the
influence of regulations, standards and taxonomies, the relationship between
sustainability and financial performance — where academics and practitioners
should work together in coming years.’
Simon Dietz, Professor of Environmental Policy, London
School of Economics

“This is a timely publication providing much needed, practical advice from
experts with hands-on experience. Fixed income markets have always lagged
their equity peers when it comes to ESG integration, analysis and innovation.
Making the leap to corporate debt is one step, but investors, issuers and regu-
lators alike have struggled with how to bridge the gap to other types of issuers



and assets. The book 1s a welcome complement to the work the World Bank
has been doing on sovereign ESG analysis and will be particularly useful for
local investors in our client countries which have major allocations to public
issuers and real asset classes.’

Fiona Stewart, Lead Financial Sector Specialist, World Bank

‘Despite being the world’s largest investment asset class, little is known about
how fixed income investors might support and enable the transition to a
low-carbon economy. This timely book comprehensively addresses that gap.
It describes exactly how investors integrate social and environmental factors
into their investment research and decision-making and into their engage-
ment. And, critically, it explains how investors and other stakeholders can
work together to ensure that the fixed income markets respond effectively
and at the scale needed to the threats, challenges, risks, opportunities and
needs presented by climate change and sustainable development.’
Adam Matthews, Chief Responsible Investment Officer (CRIO),
Church of England Pensions Board and Chair, Transition
Pathway Initiative ('TPI)

‘We've seen so much traction in capital markets around commitments to
sustainable finance and development. The challenge now is how to put those
commitments into practice, particularly in the world of fixed income. This
book offers clear insights and a practical roadmap to help investors, compa-
nies, governments and NGOs turn their pledges into results.’

Peter T. Grauer, Chairman, Bloomberg LP



Responsible Investment in Fixed
Income Markets

This book provides the world’s first comprehensive account of responsi-
ble investment for fixed income investors. It enables readers to understand
the key characteristics of fixed income investments and the relevance of
sustainability-related issues to fixed income markets.

The expert contributors to this volume explain how sustainability-related
issues can be taken into account in fixed income research and decision-making,
in portfolio construction, and in active ownership (engagement). They pro-
vide a series of detailed case-studies from different parts of the fixed income
market (corporate investment grade and high yield, emerging markets, sover-
eign and municipal debt), from a range of organisations with a variety of in-
vestment approaches. The contributors also provide in-depth critical analysis
of key issues such as the role and influence of credit rating agencies, green
bonds, data and public policy in shaping investment practice.

For investors, this book provides practical guidance on how to improve
the financial and the sustainability performance of their fixed income invest-
ments. For stakeholders such as companies, civil society organisations, and
governments it allows them to understand the role that fixed income might
play in delivering the Sustainable Development Goals (SDGs), and to under-
stand how they might encourage fixed income investors to pay greater atten-
tion to sustainability-related issues in their investment practices and processes.

Joshua Kendall is Head of Sustainable Fixed Income at Bloomberg, and
was previously Head of Responsible Investment Research and Stewardship at
Insight Investment. He is an experienced responsible investment practitioner,
whose experience extends across investment management, ESG research and
stewardship.

Dr Rory Sullivan is CEO of Chronos Sustainability and Visiting Professor
in Practice at the Grantham Research Institute on Climate Change and the
Environment at the London School of Economics. He is an internationally
recognised expert on climate change and investment.
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The ground-breaking Responsible Investment series provides a forum for
outstanding empirical and theoretical work on all aspects of responsible in-
vestment, allowing the tensions and practical realities of responsible invest-
ment to be addressed in a readable, robust, and conceptually and empirically
rigorous format.

The subject areas covered include:

The financial, environmental, social, and governance outcomes from re-
sponsible investment

Responsible investment in different asset classes

Responsible investment in different geographies

The implementation of responsible investment by different actors (e.g.
pension funds, asset managers, sovereign wealth funds, private equity
funds, insurance companies), and in different geographic regions

The role that has been played by collaborative initiatives such as the UN
Principles for Responsible Investment, UNEPFI and the investor net-
works on climate change

Public policy and responsible investment

Valuing Corporate Responsibility
How Do Investors Really Use Corporate Responsibility Information?
Rory Sullivan
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Edited by Rory Sullivan and Craig Mackenzie
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1 Introduction
Rory Sullivan and Joshua Kendall

The Fixed Income Market

For over 400 years, fixed income securities have been an essential source
of capital for companies and for governments. Fixed income markets —
colloquially referred to as debt or credit markets — are now a critical part
of the financial system and play a central role in modern economies. Be-
hind almost every mortgage, large business transaction, and public service
investment, a fixed income investor is allocating capital in the expectation
of receiving a return on that investment at an agreed future time, where the
return is commensurate with the risk associated with the investment.

Depending on how it is measured, fixed income is the world’s largest in-
vestment asset class. At the end of 2020, the size of global fixed income
markets — measured in terms of the notional outstanding debt — was ap-
proximately 195 trillion US dollars. This fixed income market is made up of
several sub-asset classes; the two largest are sovereign bonds (47%) and corpo-
rate bonds (30%), with other significant sub-asset classes including municipal
bonds (2%), asset-backed securities (17%), and corporate loans at (4%).

Fixed income markets are growing strongly. In the period 2010-2020, the
annual compound growth increase in new debt issuance was over 40% for
corporate bonds and over 25% for sovereign bonds. As a consequence of the
COVID-19 pandemic, bond issuance has accelerated further as debt capital
markets have become a vital source of funding for corporates and sovereigns
dealing with the economic fallout from the pandemic.

The Sustainability Imperative

We are writing this book at a point when the importance of investors paying
attention to sustainability-related issues has never been clearer. For exam-
ple, a recent report from the World Economic Forum estimates that around
half the world’s total gross domestic product (GDP) is moderately or highly
dependent on nature and its services (WEF, 2020). At the same time, the
Climate Policy Initiative estimates that the annual amounts invested in the
low-carbon transition are approximately one third of what is needed (Cli-
mate Policy Initiative, 2020).

DOI: 10.4324/9781003055341-1


https://doi.org/10.4324/9781003055341-1

2 Rory Sullivan and Joshua Kendall

Investors, across all asset classes, have responded to the risks and the op-
portunities presented by these sustainability-related issues. They have made
commitments to responsible investment, to taking explicit account of envi-
ronmental, social and governance (commonly referred to as ESG) issues in
their investment processes, to encouraging the companies and other entities in
which they invest to have high standards of social and environmental perfor-
mance, and to supporting public policy action on issues such as climate change.

In listed equities and in property, these efforts have been extensively dis-
cussed and described in both the academic and in the practitioner literature.
However, despite its importance, fixed income has received nothing like the
same level of attention. Apart from discussions around green, transition, so-
cial, and other impact bonds, there is little discussion of the role that fixed
income investment can or could play in enabling climate action or sustain-
able development more generally. There is even less discussion of the roles
and responsibilities of investment system actors — investment managers, asset
owners, insurance companies, investment consultants, credit rating agencies,
development banks, and policymakers, to name but a few — might play in di-
recting fixed income investment to more sustainable ends. Many stakeholders
have simply assumed that bondholders could not or would not take account
of ESG issues into their investment processes. They have also assumed, or at
least asserted, that bondholders have limited ability to exert influence over
the entities in which they invest, and that bondholders have limited financial
interest in taking action.

When we look at investment practice, we see that these assumptions do not
hold true. Many bond investors now routinely analyse sustainability-related
issues in their investment processes and look to encourage better standards of
corporate governance and corporate responsibility in the entities in which
they invest. Many large investors have extended their commitments to re-
sponsible investment from listed equities to their wider portfolios, including
fixed income. An increasing number integrate ESG issues into their invest-
ment research and decision-making and look to engage with fixed income
issuers (in particular with corporate issuers). Fixed income investors are also
collaborating with their industry peers and working with initiatives such as
the Principles for Responsible Investment to drive awareness and action on
sustainability and fixed income. Green bonds have brought bondholders, un-
derwriters, and issuers together to develop standard frameworks that are now
commonly used by bond issuers, and that have played a key role in driving
the growth in this part of the investment market.

These changes are not confined to investors. For example, the major credit
rating agencies all explicitly consider ESG issues in their credit ratings; the
main investment consultants advise their asset owner clients on how well in-
vestments managers are performing on ESG issues; many data providers pro-
vide ESG-related data and information relating to corporates and other debt
issuers; and regulators are focusing much more attention on financial system
stability and the risks presented by issues such as climate change.
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About This Book

Despite these changes, there has been relatively little systematic analysis of
whether the efforts that have been made have led to better social or envi-
ronmental outcomes or whether the costs of analysing and acting on social
and environmental issues outweigh the benefits. These are hugely important
issues, given the potential contribution of fixed income markets to sustaina-
bility goals and outcomes.

This book therefore has three main objectives. The first is to provide an
introduction to fixed income and to fixed income and responsible invest-
ment, so that readers — be they policymakers, ESG professionals, investment
analysts seeking to understand the relevance of ESG to fixed income, inves-
tors and issuers affected by ESG issues — have a basic understanding of fixed
income and its relevance to sustainability. The second objective is to present
the work of some of the leading practitioners and organisations — institutional
investors, credit rating agencies, data providers, and investment consultants —
to show the range of practices, to demonstrate the outcomes that have been
achieved and to reflect on the lessons learned. The third is to explain why
fixed income investment is so important to global discussions around sustain-
able development and responsible investing, and to offer practical suggestions
on how this might be encouraged and developed.

The book is divided into seven sections. The first section — Fundamentals —
comprises Chapters 2—4, and focuses on the general characteristics of the
fixed income asset class. Chapters 2 and 3, both written by David Oakes,
cover core fixed income topics such as the investment characteristics of fixed
income securities, the methods commonly used by investors to measure risk,
and the roles played by different market participants, including credit rating
agencies, credit analysts, securitisation structurers, portfolio managers, and
institutional and private investors. In Chapter 4, Carmen Nuzzo and Sixtine
Dubost from the Principles for Responsible Investment explain why fixed
income investors are paying attention to ESG issues, and how this attention is
shaping investment practices and performance.

The next three sections — Sovereign Investing, Corporate Investing, and
Impact Investing — focus on the practicalities of fixed income investment,
with practitioners presenting their analysis of the case for responsible invest-
ment in fixed income investing and offering their reflections on the chal-
lenges they have encountered and the lessons they have learned.

The Sovereign Investing section includes three chapters. Chapter 5
(written by James Lockhart Smith, Mariana Magaldi de Sousa, My-Linh
Ngo, Jana Velebova, and David Wille) focuses on how BlueBay Asset Man-
agement has worked with Verisk Maplecroft to integrate ESG factors into
its investment process. Chapter 7 by Scott Mather and Lupin Rahman de-
scribes how PIMCO assesses the financial relevance of ESG issues for sover-
eign issuers and incorporates this information into its investment decisions
at the issuer and at the portfolio level. These chapters bookend Chapter 6 by
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Joan Feldbaum-Vidra, Emilie Nadler, and Andrea Torres Villanueva, which
describes how KBRA, a credit rating agency, assesses sovereigns, with a
particular focus on how ESG factors influence sovereign and municipal
ratings.

The nextsection, Corporate Investing, begins with Chapter 8 from Arabella
Turner of Pictet Asset Management examining how corporate bondholders
might enhance the efficacy and impact of their ESG-related engagement.
This is followed by Chapter 9 by Andrew Steel and Justin Sloggett of Fitch
Ratings who explain how credit rating agencies take account of ESG issues
when analysing corporate issuers. Chapters 10—12 are practitioner case studies
from Joshua Kendall and Tudor Thomas of Insight Investment, Alex Everett
and Keith Logan of Cameron Hume, and Robert Fernandez of Breckinridge,
respectively. These authors describe how they analyse and assess the financial
significance of ESG issues for corporates, and how this information informs
their investment research and decision-making.

The Impact Investing section — Chapters 13—-16 — examines the social,
environmental, and governance outcomes (or impacts) that can be achieved
through an explicit focus on outcomes and impacts in the investment process.
In Chapter 13, Johanna Ko6b of Zurich Insurance Group describes Zurich’s
experience as a major institutional investor with impact investing, and the
potential for impact investing to allocate large volumes of capital to envi-
ronmental and social issues. Manuel Adamini and Krista Tukiainen from
the Climate Bonds Initiative then look at the impact bond market (green
bonds, transition bonds, social impact bonds), analysing the size of the mar-
ket, the impacts that can be delivered, and the key challenges facing issuers
and investors. The Impact Investing section concludes with two quite differ-
ent perspectives on impact investing. First, Peter Munro from the European
Investment Bank describes the role that promotional or development banks
can play in supporting the impact investing market through their own direct
investments and lending activities, and through their wider role in growing
and catalysing action through, for example, issuing green bonds and promot-
ing standards and encouraging effective policy action. Second, in Chapter 16
Radek Jan, Thomas Girard, and Thibaut Cuilliere from Natixis describe the
impact bond lifecycle, discussing both the financial characteristics of these
bonds and the social and environmental impact that these bonds might have.

The fifth section of the book — Market Influencers — looks beyond inves-
tors and credit rating agencies to examine how other actors might shape the
fixed income market from a social and environmental perspective. Arthur
Krebbers and Jaspreet Singh of NatWest Markets (Chapter 17) discuss the role
of corporate treasury teams; Kevin Kwok of MSCI (Chapter 18) explores the
role of ESG data providers in fixed income; Tomi Nummela and Sarika Goel
from Mercer Investments (Chapter 19) discuss the role that investment con-
sultants play in responsible investment; and finally Doris Kramer and Caro-
line Horbriigger from KfW (Chapter 20) discuss the role that development
banks can play in growing and developing sustainable investment.
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Most investors invest through funds. The sixth section — Investment
Products — therefore focuses on investment funds and products. In Chapter 21,
Michael Ridley of HSBC Global Asset Management describes the process
for developing an ESG or sustainability bond product, highlighting the op-
tions that are available and the trade-offs that are made when designing a
sustainability-oriented fixed income product. Hortense Bioy and Benjamin
Joseph of Morningstar then provide an overview of the market for fixed in-
come and ESG or responsible investment products. They describe the range
of products that are available, the various labels and categories of products,
and the trends in demand for these products.

The final section of the book — Looking Forward — considers how
changing external conditions will shape investment practice, in particular
the attention investors pay to ESG issues and to responsible investment. In
Chapter 23, Will Martindale (of Cardano, but writing in his previous role
as Head of Policy at the Principles for Responsible Investment) describes the
changing landscape of responsible investment policy and regulation. This
is followed by Chapter 24 by James Edwards, Tamara Straus, and Natalie
Ambrosio Preudhomme (from Moody’s Analytics and Moody’s ESG Solu-
tions) who describe how climate change-related risks and opportunities can
be integrated into credit research and decision-making. The final chapter,
Chapter 25, by Rory Sullivan and Joshua Kendall brings the key themes and
insights from the book together. They describe the current state of play, both
those areas where good progress has been made and those where much more
is needed. They conclude by examining the actions and interventions needed
to ensure that the fixed income markets respond effectively — in a timely
manner and at the scale needed — to the threats, challenges, risks, opportu-
nities, and needs presented by climate change and sustainable development.
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2  Essential Concepts in Fixed
Income Investing I

Function and Analysis

David Oakes

Introduction

Fixed income securities are a core component of how capital markets enable
societies to transform savings into productive investment that will generate
future wealth. This chapter describes the structure and function of fixed
income markets, the key characteristics of fixed income securities, and the
methods commonly used to measure risk and relative value in fixed income
securities and portfolios. This provides context for the issues that arise in later
chapters of this book, such as the motivations of fixed income investment
managers and the importance of controlling for key risk characteristics when
assessing the impact of ESG criteria on portfolio performance.

The first section introduces the function of fixed income capital markets.
The second, the central role of bond prices and yield. The third, the influ-
ence of interest rates. The fourth, credit risk and credit spreads. The fifth, the
credit default swap market. The sixth, bond covenants and issuer default. And
lastly, bond security and seniority.

Fixed Income Markets and Fixed Income Securities

In this section we define and describe bond cash flows, primary mar-
ket issuance (public issues and private placements), secondary market
trading (market structure and trading protocols), and bond market
participants.

Fixed income markets are substantial in size and scope. They include both
fixed income securities (i.e. bonds) and bank lending. This chapter focuses
almost exclusively on bonds.

Bonds

A bond is a lending agreement between a borrower (the issuer) and a group
of lenders (the investors or bondholders). The issuer receives the principal

DOI: 10.4324/9781003055341-3


https://doi.org/10.4324/9781003055341-3

10 David Oakes

amount when the bond is issued and promises to repay it at the maturity date.
Usually, the issuer will also make regularly scheduled cash interest payments
at an agreed rate during the life of the bond; these are known as coupon pay-
ments (see Figure 2.1).

Consider a specific example. Figure 2.2 shows data relating to an Apple Inc.
2.90% coupon bond maturing on 12 September 2027. The bond is denominated
in US dollars, and the total nominal amount outstanding is $2 billion; this is the
amount that must be repaid by Apple Inc. to investors when the bond matures on
12 September 2027. During the life of the bond, Apple Inc. must also pay inves-
tors coupon interest semi-annually (i.e. twice each year) at a fixed annual rate of
2.90%. These payments are made on semi-annual anniversaries of the maturity
date. The bond was issued in September 2017 and has been assigned a credit rat-
ing of AA+ by S&P and Aal by Moody’s Investor Services (more information on
credit ratings is given in Chapter 3).

Borrower (Issuer)
Principal

Now "' "' “' "' Maturity

Interest Payments

Repayment
Lenders (Investors)

Figure 2.1 Borrower and Lender Cash Payments Illustration.
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Figure 2.2 Bond Data Example for Apple Inc. 2027 Bond.

Source: Refinitiv Eikon.
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Bonds are issued and first sold to investors in the primary market. Most
bonds are offered in a public sale of securities to many investors, but they may
also be offered through a private placement to a select group of investors.
In a public offering, the issuer will usually be required to disclose financial
and other relevant information to investors in a prospectus that describes
the bond issue. Private placements are subject to less stringent disclosure
requirements.

Once a bond has been issued, it is freely transferable between investors.
Trading between investors takes place in the secondary market. Tradition-
ally, most of this trading has been conducted on an over-the-counter basis
in markets in which liquidity is provided by dealers who act as principals,
quoting bid and offer prices at which they are willing to buy and sell securi-
ties. Dealers who provide these services are known as market makers. This is
quite different from equity markets, where much of the trading takes place
on organised exchanges through a central limit order book (i.e. a centralised
database that allows buyers to be matched with sellers). There are several
reasons for this difference.

First, bond markets are much more fragmented than equity markets. There
are about 44,000 listed companies in the world, but the number of outstand-
ing bond issues is much larger (World Federation of Exchanges Database,
2020). Many companies have dozens of bond issues, and a large financial
institution may have hundreds. To provide just one example, the 500 compa-
nies that comprise the S&P 500 stock index have about 12,000 distinct bonds
outstanding (Theisen, 2018).

Second, bond trades are of much larger average size than equity trades.
The average equity trade size on the London Stock Exchange is about
£5,000 (London Stock Exchange, 2020). But the average trade size for cor-
porate bonds is about €1 million (Hill and Callsen, 2020), while the average
trade size for liquid government bonds is on the order of €5 million (Baker
et al., 2018).

Third, most bonds trade very infrequently. The top 50 S&P 500 stocks by
volume trade about 60,000 times per day, but the 50 most liquid investment-
grade bonds trade only about 20 times per day, and the most liquid high
yield bonds trade even less frequently (Theisen, 2018). Many corporate bonds
trade, at most, several times a year.

Fragmented markets, large average trade size, and infrequent trading mean
that there is less natural liquidity. Instead, liquidity is provided by dealers (of-
ten investment banks) who warehouse risk. In recent years, secondary market
trading in bonds has become increasingly electronic. Much of this electronic
market operates on a request for quote (RFQ) basis, in which dealers con-
tinue to be the main providers of liquidity, with true all-to-all trading based
on anonymous RFQ or a central limit order book limited to the most liquid
markets for bonds of the highest credit quality.

Regulatory reforms since the financial crisis, including tightened regu-
latory capital and liquidity requirements, have led some investment banks
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to withdraw from acting as dealers in fixed income securities and others
to narrow the range of securities in which they make markets or limit the
market conditions in which they offer liquidity. This can lead to inad-
equate liquidity and high volatility in prices and spreads during periods
of market stress, when the order flow is unbalanced (Hill and Callsen,
2020). As we explain below, liquidity is an important risk factor that af-
fects returns on bonds.

Fixed income securities are issued and traded with a wide variety of struc-
tures, including;:

e Fixed coupon bonds

*  Floating coupon bonds (often known as floating rate notes)

e Zero-coupon bonds

e Inflation-linked bonds

e Securitisations (e.g. mortgage-backed securities and other asset-backed
securities)

*  Covered bonds

*  Convertible bonds (i.e. bonds that may be exchanged for equity of the
issuer)

*  Bonds with other types of embedded optionality (e.g. callable and put-
table bonds)

Each of these structures creates its own profile of exposure to interest rates
and other risk factors that affect return. When combined with wide varia-
tion in credit quality across issuers as disparate as sovereign governments and
sub-investment grade companies, they create a market that is rich in oppor-
tunity but also in complexity.

Market Participants

Fixed income markets involve a wide variety of participants, as illustrated in
Figure 2.3.

Borrowers include sovereign governments, state and provincial govern-
ments, local authorities and public sector institutions, government agencies,
supranational organisations, and many different financial and non-financial
corporate entities. These borrowers have different objectives and different
resources from which to repay their debt, creating different risk exposures
for investors.

Globally, about 68% of the total nominal amount outstanding consists of
bonds issued by sovereign, supra-national and agency borrowers, with the
remaining 32% issued by corporate entities. About 53% of outstanding cor-
porate bonds are issued by financial institutions (International Capital Market
Association, 2020).

Lenders and investors include banks and other financial institutions; insti-
tutional investors such as endowments, pension funds, insurance companies,
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I
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Figure 2.3 Key Fixed Income Market Participants.

mutual funds, and private funds; and individual investors. These investors
have different horizons and different risk appetites, and hence follow invest-
ment strategies with different objectives. As in other markets, we sometimes
distinguish between ‘real money’ investors, who hold predominantly long-
only positions in securities and make limited use of leverage, and ‘leveraged’
investors such as hedge funds that may make greater use of short positions,
external borrowing, and derivatives. As the next chapter explains, ‘real
money’ investors are typically judged against a benchmark that represents
the universe of securities from which they are selecting, whereas ‘leveraged’
investors focus on objectives such as absolute returns or enhanced downside
protection.

Financial institutions such as investment banks are also active participants
in fixed income markets, helping borrowers raise money by issuing securities
in the primary market and providing liquidity by acting as dealers in the sec-
ondary market. They also help issuers and institutional investors to manage
risk (e.g. with derivatives) and provide credit analysis, valuation, and trade
execution services. Many other institutions provide services that are essen-
tial to the operation of fixed income markets. Custodians and clearing and
payment systems provide the institutional framework that supports trading,
legal and accountancy firms provide essential professional services, and credit
rating agencies offer independent assessments of credit risk. In the world of
responsible investing, these are supplemented by institutions that provide en-
vironmental, social, and governance (ESG) ratings and verify or certify the
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alignment of borrowing programmes with environmental and social objec-
tives. The role of rating agencies is detailed in Chapter 3.

Bank lending is an important source of financing for many companies.
Many of these loans are a credit provided by a single lender. Larger loans,
however, may be provided by group of lenders acting together; these are called
syndicated loans. Syndication allows lenders to share risk. Some borrowers in
syndicated loans are high quality investment grade companies. Other loans
tor lower quality sub-investment grade borrowers are called leveraged loans.
Leveraged loans are a key source of financing in mergers and acquisitions,
including leveraged buyouts; they are also used to refinance existing debt and
for general corporate purposes. Globally, syndicated loans account on average
for about the same amount of corporate net borrowing (i.e. gross borrow-
ing minus redemptions) as bonds, although there is significant variation over
time in their relative importance (Goel and Serena, 2020).

Once syndication has closed and a loan has been distributed, lenders may
sell all or part of their allocation to other investors, who are themselves then
free to trade in the loan. This allows other banks, specialist finance compa-
nies, and institutional investors such as pension funds, insurance companies,
and hedge funds to participate in the market. Liquidity is limited, however,
with much of the trading concentrated in leveraged loans (Loan Market As-
sociation, 2018).

In the remaining sections of this chapter, we provide the analytical tools
necessary to navigate the complexity of bond markets and show how they are
used to assess relative value in fixed income securities.

Bond Price and Yield

In this section we define and describe nominal amount, clean price,
accrued interest, dirty price, zero-coupon yield, yield to maturity, cou-
pon effect, and convexity.

Bond Prices

Bond prices are quoted as a percentage of the nominal amount of securities to
be delivered from the seller to the buyer. The nominal amount is measured
by the redemption amount to be repaid by the issuer at maturity. For exam-
ple, the Government of Canada 0.5% coupon bond maturing on 1 December
2030 (Figure 2.4) was quoted at a price of 90.97 for settlement on 6 April
2021. An investor who buys the bond at this price will pay CAD 90.97 for
every CAD 100 to be repaid by the Government of Canada at maturity.

The quoted price is typically a clean price: it does not include coupon in-
terest that has accrued since the coupon was last paid but has not yet been
distributed to investors. The full market value of the bond per 100 nominal,
including this accrued interest, is its dirty price; this is the amount on which
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Figure 2.4 Government of Canada 0.5% Coupon Bond.

Source: Refinitiv Eikon.

settlement is based. In Figure 2.4, the interest that has accrued in the 126
days since the coupon was last paid is 0.172602740 per 100 nominal, giving a
dirty price of 91.14260274. An investor who buys CAD 1 million nominal of
the bond will therefore be required to pay CAD 911,426.03 to the seller, of
which CAD 1,726.03 is accrued interest.

Difterent markets use different rules (known as day count conventions) for
calculating accrued interest, which results in small differences for bonds with
otherwise similar terms and dates. Quoting clean prices rather than dirty
prices makes it easier for market participants to recognise changes in price
that reflect genuine changes in market conditions.

The price at which a bond trades should reflect the present value that
investors assign to each of its promised future cash flows. A present value is
simply the amount that investors are willing to pay today to receive a given
cash flow on some future date. For example, an investor who invests $100 for
one year at an interest rate of 10% per year expects to receive a payment of
$110 one year from today. Equivalently, we could say that the present value of
$110 to be received one year from today is $100. By the same reasoning, the
present value of $100 to be received one year from today is $90.91, since in-
vesting $90.91 today to receive $100 one year from now will result in a return
of 10% per year. Interest rates are prices that relate present and future values.

Bond Yield

Investors may discount future cash flows from the same issuer to be received
at different future dates (e.g. one year from now and five years from now) at
different rates. We call these term-specific interest rates zero-coupon yields.
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For example, the one-year zero-coupon yield for bonds of a particular issuer
might be 1%, while the five-year zero-coupon yield is 3%. For consistency,
we would expect an investor to use the same set of zero-coupon vyields to
value different bonds of the same issuer that carry the same credit risk. Sec-
tion “Credit Risk and Credit Spreads” shows how zero-coupon yield curves
for sovereign issuers and swaps are used to measure credit spreads.

In practice, investors often compare bonds in terms of their yield to ma-
turity. The yield to maturity is the single interest rate which, when used to
discount all a bond’s promised future cash flows, gives a present value equal
to a bond’s dirty price. This is also the internal rate of return on the bond.
The yield to maturity has the advantage that it can be calculated by looking
at a single bond in isolation, without the need to look at all bonds of the same
type as when estimating a zero-coupon yield curve.

A bond’s yield to maturity may be quite different than the zero-coupon
yield for the period corresponding to its life. For example, if the one-year
zero-coupon yield is 1% and the five-year zero-coupon yield of 3%, the yield
to maturity on a five-year bond will be less than 3%, since investors will dis-
count coupon payments made earlier in the bond’s life at lower rates.

Investors are interested in yields because, in a very approximate sense, the
yield represents the return that they are offered for investing in a bond. A
bond that is trading at a higher yield will, other things remaining equal, be
trading at a lower price relative to the future cash flows that it promises to
pay investors. For equivalent levels of risk, investors can be expected to prefer
investing in bonds (and bond portfolios) that offer higher returns.

Comparisons between bonds based on their yields can be misleading. The
return investors earn on a bond will only be equal to its yield to maturity if
any coupon interest that is received can be reinvested at a rate equal to the
bond’s yield; since interest rates change over time, this will not generally be
the case. In addition, bonds with different coupon rates may trade at different
yields to maturity even when investors are discounting the promised future
cash flows from both bonds at the same set of zero-coupon yields, because the
size of the coupon affects the timing of cash flows received by investors. This
coupon effect can cause bonds with higher coupon rates to trade at relatively
lower yields when the zero-coupon yield curve is positively sloped (i.e. when
long-term rates are higher than short-term rates).

The Government of Canada bond in Figure 2.4 is trading at a yield of
1.509%. There is a one-to-one relationship between a bond’s price and its
yield, so that knowing a bond’s price is equivalent to knowing its yield. Both
contain the same information, presented in different ways. If the bond were
to trade at a higher price, it would have a lower calculated yield, and vice
versa. This makes sense since a higher price would mean that investors were
discounting the bond’s promised cash flows at lower rates. For a fixed coupon
bond, each small increase in yield corresponds to a slightly smaller reduction
in price than the last, so that the relationship between price and yield is con-
vex, as illustrated in Figure 2.5.
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Figure 2.5 Relationship between Bond Price and Bond Yield.

This convexity in the relationship between price and yield, which reflects
convexity in the relationship between the price and the relevant zero-coupon
yields, can be important in managing interest rate risk, particularly in po-
sitions that will be held for a significant period or may be subject to large
changes in interest rates. Since the sensitivity of a bond’s price to a small
change in rates changes as interest rates change, the risk characteristics of
bond trades and portfolios will change over time. Positions that were initially
hedged will become unhedged and will need to be rebalanced, and the im-
pact of yield curve movements on the market value of bond trades or port-
folios will change. Considering the impact of convexity can be particularly
important in periods of high interest rate volatility. Other things remaining
equal, convexity is an increasing function of a bond’s time to maturity, so
convexity may also be more important for longer-dated bonds.

Interest Rates

In this section we define and describe real interest rates, inflation-linked
bonds, breakeven inflation rates, traditional monetary policy, asset
purchase programmes, negative policy rates, basis point value, DVO1,
Macaulay duration, and modified duration.

Influencing Factors

Many factors contribute to changes in the level of interest rates and the shape
of the yield curve. For example, real interest rates (i.e. the returns earned
by investors after allowing for price inflation) depend on the economy’s po-
tential growth rate. The potential growth rate in turn depends on growth
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in productivity and the development and diffusion of technology. Sectoral
and structural changes in the economy also affect real interest rates since
productivity growth may be weaker in some sectors than in others. A final
contributing factor is demography: an aging population may imply a lower
demand for capital, slower productivity growth, and an increased saving rate,
resulting in lower real interest rates (Lane, 2019).

Most financial contracts, of course, specify payments in nominal (i.e.
money) terms. Since inflation erodes the purchasing power of money, inves-
tors will demand higher nominal returns to offset expected inflation. They
may also demand an inflation risk premium to compensate for uncertainty
about future inflation rates. Inflation compensation and inflation risk can be
particularly significant factors driving changes in long-term interest rates.

Many governments (and some corporations) issue inflation-linked bonds
that are designed to protect investors from inflation risk. These bonds pay a
real coupon, and their price and yield are quoted in real terms. The coupon
payments made to investors are calculated by applying the real coupon rate
to the principal amount multiplied by an index ratio that reflects realised
inflation between when the bond was issued and the payment date. Thus, for
example, if prices have increased by 10% since the bond was issued, the index
ratio would be 1.1, and an inflation-linked bond with an annual real coupon
rate of 1% would pay coupon interest of 1.1%. At maturity, the bond repays
the inflation-adjusted principal, based on realised inflation between the issue
date and the maturity date. Whenever the bond is bought or sold, the clean
price and accrued interest in real terms are applied to the inflation-adjusted
principal for the value date. Adjusting the principal amount on each date
ensures that the cash flows paid to investors include compensation for any
inflation experienced during the life of the bond, which protects them from
inflation risk.

Globally, the market value of outstanding inflation-linked bonds is about
$3.1 trillion. The US market is the largest component, with about $1.4 tril-
lion in market value. Inflation-linked bonds issued by the US Treasury are
called Treasury Inflation Protected Securities (TIPS). There are also impor-
tant inflation-linked bond markets in the UK, France, Italy, and several other
developed markets. Brazil is by some distance the largest emerging market
issuer.

The difference between the nominal yield on an ordinary bond and the
real yield on an inflation-linked bond of the same maturity is called the
breakeven inflation rate for that maturity. For example, if the nominal
yield on an ordinary ten-year bond is 3% and the real yield on a ten-year
inflation-linked bond is 1%, then the ten-year breakeven inflation rate is 2%
per year. Inflation at the breakeven inflation rate would make investors in-
different between holding the nominal and inflation-linked bonds, since the
realised total nominal yield would be the same on both bonds. This makes
breakeven inflation rates an important market-based reference for inflation
expectations, and they are closely monitored by market participants.
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The fiscal stance of the government is another important factor affecting
interest rates. A budget deficit will increase the amount the government has to
borrow to finance its spending, resulting in increased issuance of government
debt securities. Other things remaining equal, this is likely to increase inter-
est rates, since investors will demand higher returns in exchange for holding
the increased amount of debt. A budget surplus will reduce the amount the
government has to borrow, resulting in reduced issuance of government debt
and lower rates. In practice, of course, the actual impact of fiscal policy on
interest rates will be complicated by additional factors, including how near
the economy is to full employment, how it affects the exchange rate and the
trade balance, and how it interacts with monetary policy decisions made by
the central bank. In general, however, the fiscal stance is likely to have a sig-
nificant influence on rates.

The final major factor driving interest rates and the shape of the yield
curve is monetary policy. Central banks adjust official interest rates and in-
tervene in markets in other ways that change the marginal cost of liquidity
in the financial system; this in turn affects market interest rates and aggregate
demand (i.e. the total demand for goods and services in the economy). For
most central banks, the primary objective of monetary policy is price stabil-
ity, often defined in terms of a target for the rate of change in consumer prices
(e.g. a year-on-year increase of less than 2% in the consumer price index). In
pursuit of this objective, the bank adjusts policy to maintain aggregate de-
mand near the level of aggregate supply that is consistent with the economy’s
potential output at full employment. Monetary policy may also be adjusted
in pursuit of secondary objectives such as full employment and balanced eco-
nomic growth. In some countries, monetary policy may be used to manage
the exchange rate.

Traditionally, monetary policy has focused mainly on the central bank’s
ability to control short-term interest rates. This may be done directly by set-
ting an official rate at which the central bank provides short-term liquidity to
financial institutions in exchange for eligible collateral (as in the case of the
main refinancing operations rate of the European Central Bank or bank rate
at the Bank of England) or indirectly by using open-market operations (i.e.
purchases or sales of securities with other market participants) to adjust the
total quantity of reserve assets so as to change the marginal cost at which one
bank can obtain additional liquidity from another (as in the case of the US
Federal Reserve’s target rate for Federal Funds). In either case, the immediate
impact is on short-term interest rates. Since a change in policy changes ex-
pectations about future levels of interest rates, however, longer-term interest
rates are also affected. Over time, changes in market interest rates will affect
the decisions that households and businesses make about saving, spending,
and investing, and therefore aggregate demand.

One consequence of traditional monetary policy influencing short-term
interest rates is that, historically, short-term interest rates have been more
volatile than long-term interest rates. Changes in monetary policy produce
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immediate and significant changes in short-term rates. The response of long-
term rates, however, is moderated by the process of expectation formation.
Long-term interest rates are also anchored to some extent by the long-term
potential growth rate. As a result, changes in the level of interest rates that
result from changes in monetary policy have often been accompanied by
changes in the slope and shape of the yield curve. Tighter monetary policy
(in which the central bank increases short-term interest rates to reduce
aggregate demand) has often resulted in a flattening of the yield curve (i.e.
an increase in short-term rates relative to long-term rates), while looser
monetary policy has often resulted in steepening of the yield curve. These
changes in the slope of the yield curve may also be accompanied by changes
in its shape (Figure 2.6).

A deeper understanding of these dynamics can help market participants
design more effective trades that express views about yield curve movements
and more effective hedges for bond portfolios or other positions exposed to
interest rate risk.

Since the financial crisis of 20072008, central banks have increasingly
adopted non-traditional monetary policy measures, including asset purchase
programmes commonly known as quantitative easing. These are large-scale
purchases of public sector (and, in some cases, private sector) fixed income
securities by the central bank. The central bank holds the purchased securities
on its balance sheet and pays for them by creating new reserve deposits at the
central bank. This increases liquidity in the banking system, just as when the
central bank conducts open market operations in traditional monetary policy.
But asset purchases by central banks since the financial crisis have been on a
much larger scale than traditional open market operations, and they have for
the most part involved longer-term debt securities.

Asset purchase programmes offer central banks a way to reduce long-term
rates directly to stimulate aggregate demand even when the short-term policy

Yield

Looser monetary policy

Maturity

Figure 2.6 Monetary Policy Impacts on Bond Yield Curves.
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or target rate has been reduced to zero. This creates an alternative channel
through which monetary policy can operate but can alter the dynamics of
the yield curve. Asset purchases change long-term interest rates, while short-
term rates remain anchored by the central bank’s policy or target rate being
held near zero. The combined effect is to reduce the relative volatility of
short-term rates and perhaps also the responsiveness of rates of all maturities
to economic news (Swanson and Williams, 2014). In this environment, the
traditional view of how monetary policy affects the slope and shape of the
yield curve may be of limited relevance.

In some markets, such as Japan and the Eurozone, central banks have also
experimented with negative policy rates that penalise banks for holding ex-
cess reserves, as an additional measure to encourage lending and stimulate
aggregate demand. This has resulted in negative yields on government bonds
in those markets even at medium and long maturities.

The European Central Bank stopped making net asset purchases in 2019,
and the US Federal Reserve reduced the quantity of assets held on its bal-
ance sheet during the same period. Both institutions, however, quickly re-
versed this change and initiated new large-scale asset purchase programmes
in 2020 in response to the financial and economic consequences of the
COVID-19 pandemic. Central banks in other markets responded to the
crisis in a similar way, flooding the market with liquidity and reducing in-
terest rates to historically low levels. In 2022, central banks reversed course
again, responding to increased price inflation linked to the impact of the
war in Ukraine on food and energy prices and other factors by increasing
policy rates and ending or reversing net purchases under asset purchase
programmes.

Interest Rate Risk

Holding any fixed income security is subject to fluctuations in value due to
changes in underlying interest rates. Identifying and controlling this interest
rate risk is a key element of fixed income analysis and fixed income portfolio
management.

There are many ways in which interest rate risk can be measured. The sim-
ple measures that investors use consider the price-yield relationship as a proxy
for the relationship between a bond’s price and changes in the underlying
zero-coupon yield curve.

In a fixed income trading context, the most used risk measure of this type
is basis point value (BPV). The BPV is the change in the bond’s price that
would result from a one-basis-point change in its yield (one basis point is
1/100th of a percentage point). This can be calculated simply by ‘bumping’
the yield by one basis point and recalculating the bond’s price.

For the Government of Canada bond in Figure 2.4, the BPV is shown as
0.0851. Investors therefore estimate that a one-basis-point upward shift in the
relevant yield curve would cause the price of the bond to fall by approximately
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0.0851 per 100 nominal. A downward shift in the yield curve would result in
a similar increase in price.

The BPV can be used to calculate the approximate change in mark-to-
market value of a position of given nominal size for a one-basis-point shift
in the yield curve. This is usually called the DVO1 of the position. In our
example, the DVO1 of a position of CAD 1 million nominal in the bond is
reported as CAD 850.77. Investors would expect to lose approximately this
amount on a long position of CAD 1 million nominal in the bond if the yield
curve were to shift upward by one basis point. In Figure 2.4, this is labeled
PVBP, or price value of a basis point. There is some inconsistency in the labels
applied to risk measures by different market participants.

The DVO1 of a trading position or portfolio that contains multiple bonds
is simply the sum of the DVO01s of the individual positions. This makes DVO01
especially useful in situations in which we are exposed to interest rate risk on
multiple positions or in which we are using one financial instrument to hedge
the interest rate risk on another.

In a fixed income portfolio management context, it is more common to
describe interest rate risk in terms of duration. Two duration measures are
reported for our example: Macaulay duration (9.4052) and modified duration
(9.3347). As their size suggests, each of these duration measures is closely
related to the bond’s BPV.

The Macaulay duration is the bond’s present-value-weighted time to re-
payment, measured in years. For a coupon-paying bond, the Macaulay dura-
tion will be less than the bond’s maturity, because some of the cash flows will
be received before the final redemption date. For a zero-coupon bond, the
Macaulay duration will be equal to the maturity. These same properties hold
even in a negative-yield environment (Barber and Dandapani, 2017).

Other things remaining equal, a shorter maturity, a higher coupon, or a
higher yield will each result in a Macaulay duration that is a smaller number
of years. Since these characteristics are also empirically associated with lower
sensitivity to interest rate changes, duration is a good proxy for interest rate
risk.

The modified duration is the Macaulay duration divided by one plus the
bond’s yield per coupon period. It is also measured in years but is often in-
terpreted as the approximate percentage change in the bond’s value for a one
percentage point change in rates.

Durations do not ‘add up’ across positions in the simple way that DVO1s
do, but it is a simple matter to calculate the weighted average duration of a
portfolio that contains multiple bonds.

BPV, DVO1 and duration are ‘local’ measures of interest rate risk, in the
sense that they only give accurate estimates of changes in value for small
changes in the level of interest rates. As rates change, so will a bond’s sensi-
tivity to interest rates. The rate at which this occurs is indicated by the bond’s
convexity. In general terms, the higher the convexity, the more rapidly the
bond’s BPV, DVO1 or duration will change as rates change. Like duration,
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a bond’s convexity is affected by its coupon, its maturity, and its yield. For
the bond in Figure 2.4, the convexity is reported as 93.3204. This is of the
same magnitude as the square of the bond’s duration (9.4052 years). Indeed,
for a zero-coupon bond, the convexity is equal to the square of the number
of years to maturity.

Credit Risk and Credit Spreads

In this section we define and describe credit risk, exposure at default,
default probability, loss given default, recovery rate, counterparty risk,
credit spread, Z-spread, option-adjusted spread (OAS), and asset swap
margin.

Credit Risk

All bonds are subject to credit risk: even the most highly rated sovereign
may, in extreme circumstances, fail to repay its debt in a timely manner. For
corporate bonds, however, as well as for some sovereigns, credit risk is a key
driver of relative value.

Credit risk is the risk that a promised future payment will not be made. In
lending agreements like bonds, credit risk is the risk that the borrower will
not make interest and principal payments in full as they fall due. This depends
on three factors:

*  Exposure at default (i.e. the amount that investors are owed when the
borrower defaults)

*  Default probability (i.e. the probability that the borrower will default
over a given horizon)

* Loss given default (i.e. the fraction of the total exposure at default that
investors are ultimately unable to recover following default). We can also
express this in terms of the recovery rate, which is just one minus the loss
given default.

In principle, these three factors may all be unknown quantities to be esti-
mated, and they may be inter-related. This can make credit risk very difficult
to analyse. This is especially true in derivatives markets, where investors are
exposed to the credit risk of their counterparties.

Consider, for example, a five-year fixed-for-floating interest rate swap in
which Investor A is the fixed-rate payer and Investor B is the floating-rate
payer. This means that Investor A has committed to pay Investor B a fixed
annual interest rate on a specified notional amount over the next five years.
Like the coupon payments in a bond, these fixed payments will be made at a
specified frequency (e.g. annually) and calculated using an agreed day count
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convention. In exchange, Investor B has committed to pay Investor A interest
on the same notional amount over the same period, but their payments will
be calculated by applying a specified market reference interest rate that may
increase or decrease over time as market conditions change. For example,
they may make payments based on the USD Secured Overnight Financing
Rate (SOFR) compounded daily over each annual settlement period. Since
the USD SOEFR rate will change over time, Investor B’s payments to Investor
A will be variable or floating.!

By convention, investors agree a fixed rate such that the present value of
the fixed payments over the life of the swap is equal to the present value of
the projected floating payments. The initial mark-to-market value of the
swap is therefore zero. Over time, however, interest rates may change. This
will change both the projected future SOFR rates and the interest rates at
which the fixed and floating cash flows are discounted, which will change
the mark-to-market value of the swap. In general, a fixed-rate payer will
make a mark-to-market profit if rates go up (since this will increase the pro-
jected future floating payments and decrease the present value of the fixed
payments) and a mark-to-market loss if rates go down. For the floating-rate
payer, the situation is reversed: they will make a mark-to-market loss if rates
go up and a mark-to-market profit if rates go down.

If a counterparty defaults (e.g. because they become insolvent), an inves-
tor will need to enter into a replacement swap with another counterparty.
Since we cannot know how interest rates may change over the life of the
swap, investors cannot be certain in advance how much they might lose if
their counterparty were to default on some future date. Investors call this
risk counterparty risk. It is a type of credit risk, but it also involves market
risk, because the size of the exposure at default will depend on what happens
to the level of interest rates. The joint evolution of these two sources of risk
over the life of the swap may be quite complex, which makes counterparty
risk difficult to analyse. In practice, counterparty risk in derivatives is man-
aged through a combination of close-out netting (where two counterparties
agree to offset the mark-to-market values of derivatives within a specified
netting set in the event that either counterparty defaults) and collateralisation
(where the counterparty with a positive mark-to-market value in the netted
positions takes cash or other assets from the other counterparty that can be
liquidated in the event of default). Counterparties also frequently make price
or valuation adjustments to derivatives to account for counterparty risk that
is not fully collateralised; collectively, these valuation adjustments are known
as XVA.

For bonds and loans, things are a bit simpler, because investors can usually
take their exposure at default to be equal to the promised redemption amount
or balance outstanding. This allows investors to concentrate on analysing de-
fault probabilities and recovery rates when measuring credit risk.

Even with this simplifying assumption, however, measuring credit risk re-
mains complicated. Companies operate in a wide variety of markets, sectors,
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and industries, creating exposure to a broad range of systematic and idio-
syncratic risks. Sovereign borrowers are also subject to many different risks.
Each entity (whether corporate or sovereign) that issues a bond will have its
own default probability for each future horizon, and these probabilities will
change over time as the credit quality of the entity deteriorates or improves
in response to changing economic conditions.

There may also be default dependence among entities (i.e. they may have a
greater or lesser tendency to default at or near the same time). This is particu-
larly important when investors have joint exposure to several entities, as in a
bond portfolio or through the collateral pool in a securitisation, since it may
have a significant impact on the shape of the loss distribution and the level of
unexpected loss due to default.

Finally, the various debt obligations issued by an entity may differ in sen-
iority and security. As we discuss further below, these factors affect the ex-
pected recovery rate on an obligation in the event of default and are therefore
an important consideration in measuring credit risk.

Credit Spreads

Investors are compensated for bearing credit risk. In bond markets, this takes
the form of a credit spread: an enhanced return that compensates for expected
default losses. We measure the credit spread at which each bond is trading rel-
ative to a specific benchmark; the benchmark is typically either government

Company-specific
(idiosyncratic)
credit risk

Credit spread Market-wide
to swaps (systematic)
credit risk

Credit spread to
government bonds

Liquidity risk

Swap spread

Swap rate
P Government

SV benchmark yield

yield curve

Figure 2.7 Relationship between Credit Spreads and Benchmark Returns.
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bonds (i.e. the sovereign yield curve) or interest rate swaps. Figure 2.7 illus-
trates the relationship between credit spreads and benchmark returns.

The credit spread at which a bond trades relative to either benchmark will
be driven by both company-specific and market-wide risk factors. When
performing credit analysis, investors often focus on company-specific risks,
but it is important to remember that credit spreads tend to widen or tighten
together as the economic outlook changes. Credit spreads typically tighten
during periods of economic expansion and widen during periods of eco-
nomic contraction, and a widening of credit spreads may predict a future
economic downturn (Gilchrist and Zakrajsek, 2012).

Liquidity (i.e. the ability to buy or sell an asset quickly without suffering a
large adverse movement in price) is another important factor affecting bond
returns. Investors value liquidity, and they demand compensation for holding
illiquid assets. Liquidity in corporate bonds varies widely across issuers and
issues, and part of the spread at which an illiquid bond trades relative to the
benchmark will in fact be compensation for liquidity risk rather than credit
risk. It is important to control for this when making comparisons between
bonds.

The swap spread is the difference between the swap rate for a given tenor
and the government bond yield for the corresponding maturity; it reflects
differences in credit risk, liquidity, and other factors between the swap mar-
ket and the government bond market. In some markets, it is not uncommon
for swap rates to be lower than government bond yields, especially at longer
maturities. In this case, the swap spread will be negative, and credit spreads
measured relative to the swap benchmark will be larger than credit spreads
measured relative to government bonds.

Credit spreads can be measured in different ways. Figure 2.8 shows some of
these measures for the Apple Inc. 2.90% coupon bond maturing in Septem-
ber 2027. The bond was trading at a price of 107.777 to yield 1.624495% for
settlement on 1 April 2021.

The simplest credit spread measure is the nominal spread, which is just the
difference between the bond’s yield and the benchmark government bond
yield or swap rate for the same maturity. Figure 2.8 shows that the Apple Inc.
2.90% bond is trading at a nominal spread to government bonds of approxi-
mately 25.0 basis points. This is calculated as the difference between the yield
on the Apple Inc. bond and the yield on a US Treasury bond of a similar
maturity (the 1.25% US Treasury maturing on 31 March 2028). Similarly,
the Apple Inc. bond is trading at a nominal spread of approximately 38.4 basis
points to swaps (the comparison is to the six-year USD swap rate). In some
financial market information systems, these nominal spreads are referred to
as the G-spread and the I-spread, respectively.

Investors can obtain more robust credit spread measures by considering
the shape of the relevant zero-coupon yield curve. One way in which this
can be done is by calculating the Z-spread. The Z-spread is the number of
basis points that must be added to each point on the benchmark zero-coupon
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Figure 2.8 Credit Spread Measures for Apple Inc. 2027 Bond.

Source: Refinitiv Eikon.

yield curve to obtain a set of interest rates which, when applied to the bond’s
promised cash flows, give them a present value equal to the bond’s market
value. The Apple Inc. bond is trading at a Z-spread of approximately 34.2 ba-
sis points to swaps. Investors are therefore discounting the bond’s cash flows
at rates about 34.2 basis points higher than apply in the swap market for each
future date as compensation for the additional credit risk associated with in-
vesting in the Apple Inc. bond.

Like the Z-spread, the option-adjusted spread (OAS) considers the shape of
the benchmark zero-coupon yield curve. In addition, it adjusts for the value
of any optionality in the bond that might affect the future cash flows received
by investors. This can be an important consideration for callable bonds and
for mortgage-backed securities that are subject to prepayment risk. For the
Apple Inc. bond, the OAS is about 32.4 basis points, which is similar to the
Z-spread.

Finally, the asset swap margin is the spread to the floating reference rate in
the swap market that can be earned by combining a long position in the bond
with a pay-fixed position in an interest rate swap. This asset swap structure
hedges the interest rate risk in the bond but leaves the investor with exposure
to the credit risk. The asset swap margin is therefore another measure of the
credit spread that investors can earn as compensation for the credit risk in the
bond.

The Z-spread, OAS, and asset swap margin show that investors are cur-
rently being offered a credit spread on the order of 32 to 34 basis points per
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year relative to swaps for taking on the credit risk associated with the Apple
Inc. bond. By comparing this with the credit spreads at which other bonds are
trading and the results of their own credit analysis, investors can determine
which bonds look rich or cheap in terms of the compensation they offer for
credit risk. Credit spreads are therefore a critical input to credit fixed income
investment decisions.

Credit Default Swaps

In this section we define and describe credit default swaps (CDSs),
credit events, CDS premium and credit event payments, protection
buyer and protection seller, CDS par spread, fixed coupon rates and
upfront payments, and CDS indices.

Credit spreads measure the compensation offered to investors for taking
the credit risk of corporate or sovereign entities in the bond market. For some
entities, it may also be possible for investors to take long or short exposure to
credit risk through credit derivatives such as a credit default swap (CDS). The
CDS market is an alternative venue for trading credit risk, and CDS premi-
ums are a kind of credit spread.

A CDS is a derivative security in which one party makes a payoff to the other
when a specified reference entity suffers a credit event. The reference entity may
be a corporate or sovereign entity (in the case of single-name CDS) or a credit
index based on a portfolio of corporate or sovereign entities (in the case of index
CDS). For corporate entities, typical credit events include bankruptcy, failure to
pay, and (in some markets) restructuring. For sovereign entities, typical credit
events include failure to pay, repudiation, and moratorium.

The CDS market is a market for protection from credit events. The pro-
tection buyer makes periodic payments (called the CDS premium) to the
protection seller over the life of the CDS contract or until a credit event
occurs. If a credit event occurs during the life of the CDS contract, the
protection seller makes a credit event payment to the protection buyer. This
payment is structured as compensation for credit losses that would be suffered
by debtholders following a credit event and is based on the recovery rate of
a specified reference obligation of the reference entity. The CDS premium is
the price that the protection buyer pays for protection from credit events that
might affect the reference entity, and it is the price that the protection seller
charges for taking the risk that they will have to make a credit event payment
(and therefore suffer a loss) if a credit event occurs.

The full annualised market value of this protection is called the CDS par
spread. It is measured in basis points per year and is applied to the notional
amount traded in the CDS. If the reference entity is more likely to suffer a
credit event, the protection seller will demand a larger par spread because
they are exposed to greater risk. The protection buyer will be willing to pay
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a larger par spread because they are more likely to receive the credit event
payment. Similarly, if the reference entity is less likely to suffer a credit event,
the CDS par spread will be smaller.

In this sense, the CDS par spread is another measure of the credit spread for
the reference entity. Investors expect to observe larger par spreads for entities
that are weaker credits, and the par spread of a given entity to increase if its
credit quality deteriorates.

Figure 2.9 shows the position of a protection buyer in a five-year CDS
with Apple Inc. as the reference entity. The notional amount 1s USD 1 mil-
lion, and the par spread (which is labelled “Trade Level’ in the screen image)
is 28.3054 basis points per year.

If the credit quality of Apple Inc. were to deteriorate, the par spread would
increase; if it were to improve, the par spread would decrease. These changes
would result in a mark-to-market profit or loss, respectively, to the protection
buyer in the CDS.

In practice, CDSs trade under market conventions that include standard
coupon and maturity dates, a full first coupon, fixed coupon rates, and upfront
payments. These conventions simplify cash flows and risk management in CDS
and facilitate central clearing. Under these conventions, investors pay a fixed
coupon of 100 basis points per year (labelled ‘Running Coupon’ in Figure 2.9)
for five-year protection on Apple Inc. Since the market value of the protection
(as measured by the par spread) is about 28 basis points per year, the fixed cou-
pon is overpayment for protection. As compensation for this overpayment, the
protection buyer will receive an upfront payment from the protection seller.
Figure 2.9 shows that this upfront payment will be approximately 3.6860% of
the notional amount. On a notional USD 1 million, this will be $36,860. A
further adjustment is required for the accrued CDS coupon on the trade date.
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Figure 2.9 CDS Data for Apple Inc.

Source: Refinitiv Eikon.
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The CDS par spread for Apple, Inc. in Figure 2.9 is slightly lower than the
credit spreads reported for the Apple, Inc. bond in Figure 2.8. One reason for this
difference 1s the time horizon: the bond has over six years remaining to maturity,
whereas the CDS is for protection over a five-year period. It is quite common
for investors to demand a larger spread for taking exposure to the credit risk of a
particular entity over a longer period. The two instruments may also differ in li-
quidity and in their exposure to specific credit events that might affect Apple Inc.

Market participants can use CDSs to trade outright and relative value
views on credit risk as an alternative to trading in credit risky bonds. For
example, an investor who thinks that the credit quality of Apple Inc. is likely
to deteriorate might choose to buy five-year protection on Apple when it is
trading at a par spread of 28 basis points per year. If the investor is right, the
credit quality will deteriorate and the par spread will increase (say, to 40 basis
points per year). The investor can close out their position by selling protection
at the wider spread, realising a profit. Similarly, an investor who thinks that the
credit quality of Apple, Inc. is likely to deteriorate relative to the credit quality
of Samsung Electronics Co., Ltd. might choose to buy five-year protection
on Apple and sell five-year protection on Samsung. If they are right, the par
spread on Apple will increase relative to the par spread on Samsung, and they
will make a profit when closing their position, selling protection on Apple, and
buying protection on Samsung. CDSs can also be used to hedge credit risk.

We have focused in this section on single-name CDS on corporate refer-
ence entities. Single-name CDSs on sovereign reference entities can be used
to hedge credit risk, but their use in trading strategies is constrained by the
European Short Selling Regulation, which includes a prohibition on entering
into uncovered sovereign CDS (Howell, 2016).

The most liquid CDSs reference credit indices rather than individual ref-
erence entities. A credit index is constructed from a portfolio of reference
entities. Buying or selling protection in index CDS creates exposure to a
representative set of names from a part of the credit market. Trading index
CDSs can be an efficient and effective way to express broad views on credit
risk and to hedge credit exposure on portfolios.

Among the most widely traded CDSs are those that reference the CDX
North America Investment Grade index (an equally weighted portfolio of
125 North American investment grade entities) and the iTraxx Europe In-
vestment Grade index (an equally weighted portfolio of 125 European invest-
ment grade entities). There are also liquid markets in CDS that reference high
yield and emerging market indices.

Covenants and Default

In this section we define and describe affirmative covenants, negative
covenants (including negative pledge), maintenance and incurrence
financial covenants, events of default, and cross-default and cross-
acceleration clauses.
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Covenants are restrictions on what the borrower can or cannot do dur-
ing the life of a lending agreement. They are intended to protect investors
and play a critical role in determining what constitutes an event of default.
Because covenant packages vary widely across different types of bonds and
loans, assessing covenant protection is a key element of credit analysis.

There are three main types of covenant:

e Affirmative
e Negative
e Financial

Affirmative covenants state what a borrower must do to be in compliance
with the lending agreement (e.g. paying taxes and maintaining the condition
of assets). They are, for the most part, legally important but uninteresting
‘boilerplate’ undertakings expected of any borrower.

Negative covenants limit what the borrower can do during the life of the
lending agreement (e.g. limits on issuing debt or disposing of assets). Typi-
cally, they are intended to protect cash and assets on which investors will rely
for recovery in the event of default. Negative covenants can be highly struc-
tured and specific to an individual issue. In some cases, they may have carve-
outs that specify exceptions to the restrictions that they impose or baskets that
allow deviation from the covenant up to a specified amount.

A negative pledge is a promise by the borrower not to create a security interest
against assets without creating an equal and rateable lien to secure existing lenders
covered by the pledge. This is the one negative covenant that is included in al-
most all lending agreements, including even unsecured investment grade bonds.
It ofters at least some protection to lenders who cannot obtain security through
pledged collateral. It is, however, only enforceable against the grantor of the
pledge and not against third parties who purchase the assets or obtain a security
interest in violation of the pledge. This can limit its effectiveness (Bjerre, 1999).

Financial covenants require the borrower to meet certain financial per-
formance measures during the life of the lending agreement (e.g. leverage
ratio tests or coverage ratio tests). They may be maintenance or incurrence in
type. Maintenance covenants are tested throughout the life of the agreement,
typically at each financial reporting date. Failure to meet the specified test
is a breach of the covenant. Incurrence covenants are tested only if the issuer
takes a specific action, such as issuing new debt or an acquisition.

There can be significant differences in the covenant protection offered
to lenders in bonds and loans. For example, lenders in leveraged loans (i.e.
syndicated loans to sub-investment-grade borrowers) have traditionally been
protected by both maintenance and incurrence covenants, whereas high yield
bonds (i.e. bonds issued by sub-investment grade borrowers) usually include
only incurrence covenants. Investors in high yield bonds are therefore less
well protected, since maintenance covenants can act as an early warning sys-
tem for increased credit risk. In recent years, however, leveraged loan is-
suance has been predominantly in the form of ‘covenant-lite’ loans which
do not include maintenance covenants, blurring this distinction. Investment
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grade bonds usually offer investors little covenant protection, often limited to
negative pledge and cross-default clauses.

Covenants are a governance issue as well as a credit issue since they affect
the relationships among different stakeholders. Framed in this way, increased
focus on ESG ratings may pressure issuers to strengthen covenant protection
on high-yield debt (Walsh, 2020). In principle, environmental and sustaina-
bility goals can also be directly expressed as covenants in lending agreements.
While this is rare, market practice continues to evolve. For example, Enel, an
Italian utility company, issued a bond in September 2019 containing a cove-
nant that would increase the coupon paid to investors by 25 basis points if the
company did not meet a specified target for installed renewable generation
capacity by the end of 2021 (Taylor, 2020).

Defaults are events or circumstances lenders and courts agree are suffi-
ciently serious to justify the lender terminating the financing. These may re-
late to non-performance of the lending agreement (e.g. breach of obligations)
or to credit events affecting the borrower (e.g. insolvency proceedings). An
event of default will usually result in suspension of the borrower’s right to
draw down a loan and the acceleration of repayment of amounts due.

Cross-default or cross-acceleration clauses ensure that default on one ob-
ligation triggers default on other obligations of the same entity so that bor-
rowers cannot selectively default on individual obligations. Not all lending
agreements include cross-default or cross-acceleration clauses, but they are
sufficiently common that, when analysing credit risk, we can usually think
of default probabilities as attaching to entities rather than to obligations. The
expected recovery rate in the event of default, however, can only be under-
stood in the context of individual obligations.

Defaults due to the issuer violating the terms of the agreement that are not
a failure to pay (e.g. by breaching a maintenance covenant) are called techni-
cal defaults. Although these may result in acceleration, they can instead lead
to a compensating amendment to the lending agreement. This is less relevant
for bonds than loans since bonds typically do not contain maintenance cov-
enants. Payment defaults are more serious. If the failure to pay is not made
good within a specified cure period, the investors may accelerate repayment.
The issuer is likely to seek to restructure its debt under the protection of the
relevant bankruptcy laws.

Security and Seniority

In this section we define and describe secured and unsecured bonds,
fixed and floating charges, seniority, contractual subordination, struc-
tural subordination, and lien subordination.
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Security and seniority are key factors affecting the recovery rate on indi-
vidual obligations in the event of default and therefore a further important
element in assessing credit risk.

A company may issue both secured and unsecured bonds. Secured bonds
are backed by specific assets of the issuer. This security may be in the form
of either a fixed charge (i.e. a charge over a fixed asset which the borrower is
not permitted to sell, transfer, or dispose of during the life of the agreement)
or a floating charge (i.e. a charge over assets that vary in quantity and value
over time, such as inventory, and which only crystallises into a fixed charge
in the event of default). Unsecured bonds are not backed by specific assets;
they represent a general claim on the issuer.

Security in the form of pledged collateral enhances the credit quality of a
bond or loan by granting secured lenders a prior claim over the assets in the
event of default. This places them ahead of unsecured creditors and increases
their expected recovery rate.

Seniority also affects the order of repayment of an issuer’s obligations in
the event of default. Senior claims must be repaid before claims that are sub-
ordinated to them. This gives senior claims a higher expected recovery rate,
and therefore lower credit risk, than subordinated claims. Claims that have
the same seniority or ranking in the event of default are described as being
pari passu.

Security and seniority interact in ways that complicate the ranking of
claims since secured claims have a prior claim on specific assets. This means
that a secured claim may benefit from a higher recovery rate than a nomi-
nally senior but unsecured claim of the same entity. Any part of a secured
claim that is not recovered from the assets on which it is secured becomes an
unsecured claim and ranks pari passu with other unsecured claims of the same
seniority.

Companies typically rely on various funding sources, including bank
loans, bonds of differing degrees of seniority, and equity (Figure 2.10). Some
of'a company’s debt obligations may be secured, while others are unsecured.
Complex corporate structures, subsidiary guarantees, and other factors add
further complexity. In practice, ranking claims can be difficult and requires
careful analysis.

There are three different forms of subordination:

e Contractual subordination
e Structural subordination
e Lien subordination

Contractual subordination arises when debt is expressly subordinated by its
own contractual terms. For example, a company may issue subordinated
bonds that, in the event of default, will not be repaid until the company’s
senior debt has been repaid in full.
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Structural subordination arises when debt is effectively subordinated because
of the issuer’s place in a larger corporate structure (see Figure 2.11 for an illustra-
tion of difterent relationships). A common example is when a holding company
that owns an operating company issues debt. In the event of default, investors
in the holding company debt will rank behind all the creditors of the operating
company and its subsidiaries, including unsecured and subordinated creditors,
since their only claim is through the equity of the operating company held by
the holding company. This makes the debt of the holding company structurally
subordinated to the debt of the operating company, whatever its apparent con-
tractual seniority. In some cases, however, the operating company may guarantee
the debt of its holding company parent. This so-called upstream guarantee may
overcome the structural subordination so that the claims of holding company
creditors rank pari passu with those of operating company creditors. Many issuers
are part of complex corporate structures that may create structural subordination.

The final type of subordination is another example of how security and
seniority may interact. Leveraged loans are typically senior debt secured by a
first lien (i.e. a priority legal claim) on assets of the issuer. High yield bonds
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Emergence Year Default Year
Debt type 2020 2019 1987-2020 2020 2019 1987-2020
Revolvers* 78.6% 89.6% 86.3% 81.8% 79.9% 86.3%
Term Loans** 48.5% 58.1% 72.6% 50.1% 52.7% 72.6%
Senior Secured Bonds 34.8% 45.9% 61.5% 34.8% 44.6% 61.4%
Senior Unsecured Bonds 8.6% 31.3% 46.9% 8.6% 40.5% 46.9%
Subordinated Bonds 0.9% 24.7% 27.9% 0.9% 24.7% 27.9%

The Moody'’s Ultimate Recovery Database primarily covers default resolutions of US nonfinancial companies. *
Revolvers include cash revolvers and borrowing base facilities. ** Term loans refer to all types of term loans: first,
second-lien, unsecured; for example in 2020 default cohort, there were 33 term loans, where only five were second-
lien, the rest were first-lien term loans.

Figure 2.12 Ultimate Recovery Rates for US Non-Financial Companies.

Source: Moody’s Investors Service, 2021.

may be secured or unsecured. If they are first-lien secured, then they rank
pari passu with bank loans secured by a first lien on the same assets. In some
cases, however, they may be secured by a second lien. This means that, in the
event of default, they will receive proceeds from the collateral only after the
first-lien debt has been repaid in full. This reduces their expected recovery
rate, giving rise to lien subordination.

Security and seniority have a marked impact on recovery rates in the event
of default (Figure 2.12). Average recovery rates on bank loans (most of which
are senior debt secured by a first lien on assets) are significantly higher than
recovery rates on other types of debt. Average recovery rates on senior se-
cured bonds are greater than those on senior unsecured bonds, reflecting the
value of security, and average recovery rates on subordinated bonds are lower
than those on senior bonds.

Conclusions

Fixed income securities are an important part of the capital markets, providing
stable long-term financing to companies and governments and wide-ranging
combinations of risk and return to investors. Assessing these opportunities
requires a clear understanding of interest rate risk and credit risk.

With respect to interest rate risk, maturity and coupon rate are key factors
to be considered when selecting bonds and constructing fixed income port-
folios. Many factors contribute to changes in the level of interest rates and
the shape of the yield curve, including both traditional and non-traditional
monetary policy actions by the central bank.

With respect to credit risk, investors must consider both the probability that
an issuer will default over a given horizon and the expected recovery rate on
specific obligations of the issuer in the event of default. Recovery rates depend
on seniority, security, and other factors that may interact in complex ways.

The next chapter looks in more detail at how the ideas and tools described
in this chapter are used by a variety of market participants, including credit
rating agencies, credit analysts, securitisation structurers, portfolio managers,
and institutional and private investors.
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Note

1 SOFR is the reference rate for floating payments in the USD swap market, For
swaps denominated in other currencies, other reference rates are used (e.g. SO-
NIA in the sterling market). Prior to the end of 2021, interest rate swaps referenced
forward-looking term LIBOR rates, but these rates have been discontinued.
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3 Essential Concepts in Fixed
Income Investing II

Participants and Portfolios

David Oakes

Chapter 2 (Fixed Income Investments) introduced ideas and analytical tools
that measure risk and relative value in fixed income markets. This chapter
shows how these ideas are applied by market participants. The extensive ways
institutions and individuals contribute to the market functioning mean the
chapter cannot possibly cover all its features. But the analysis is designed to
illustrate the salient areas that investors and issuers focus on.

The first section reviews the central role and methodologies of credit rating
agencies. The second, the responsibilities and priorities of credit analysts. The
third, the purpose behind securitisation structures. The fourth, how portfolio
managers use the tools described in the opening sections to make investment
decisions. And lastly, a focus on performance measurement and attribution.

Credit Ratings

In this section we define and describe credit rating, credit rating
agency, credit rating methodology, cumulative default rate, and credit
rating performance.

Most debt securities issued by companies have a credit rating assigned by one
or more independent credit rating agency (CRA), and credit ratings are a prac-
tical requirement for access to public debt markets. Issuers pay CR As to assign
ratings to their debt and to monitor and update those ratings over time. Once
a rating has been assigned, investors can usually access it free of charge. Many
investors in corporate bonds rely on ratings when constructing investment port-
folios and on credit analysis generated by CR As when assessing credit quality.

Credit Rating Methodologies

Credit ratings are opinions about credit risk. They are forward-looking as-
sessments of the borrower’s ability and willingness to meet its obligations to
lenders in full and on time. These opinions are relative: they rank an issuer
or an obligation relative to other issuers or obligations, rather than express an
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Standard & | Fitch Description
Poor’s Ratings
(S&P)

Highest Quality AAA AAA Aaa Highest quality, subject to lowest level of credit risk.
Extremely strong capacity to meet financial
commitments.

High Quality AA+ AA+ Aal High quality, subject to very low credit risk.
AA AA Aa2 Very strong capacity to meet financial commitments.
AA- AA- Aa3

Medium Quality A+ A+ Al Upper-medium quality, subject to low credit risk.
A A A2 Strong capacity to meet financial commitments, but
A- A- A3 somewhat susceptible to adverse economic conditions.

Investment Grade

BBB+ BBB+ Baal Medium quality, subject to moderate credit risk.
BBB BBB Baa2 Adequate capacity to meet financial commitments, but
BBB- BBB- Baa3 more subject to adverse economic conditions.

BB+ BB+ Bal Speculative, subject to substantial credit risk.
BB BB Ba2 Less vulnerable in near term but faces major ongoing
BB- BB- Ba3 uncertainties with respect to adverse conditions.

B+ B+ Bl Speculative, subject to high credit risk.
B B B2 More vulnerable to adverse conditions but currently
B- B- B3 has the capacity to meet financial commitments.

CCC+ ccc Caa2 Speculative, of poor standing, and subject to very high
ccc Caa2 credit risk. Currently vulnerable and dependent on
CcC- Caa3 favourable conditions to meet financial commitments.

Speculative (High

cc cc Ca Highly speculative. Default has not occurred but is a
C virtual certainty, with low expected recovery.

Speculative

C

Figure 3.1 Summary of the Credit Rating Scales of Three Major Credit Rating
Agencies.

absolute view about the probability of loss due to a company defaulting on
its obligations.

As seen in Figure 3.1, the highest quality rating (AAA or Aaa) is reserved for
entities of excellent credit quality that are subject to the lowest level of credit risk.
These entities are judged to have an extremely strong capacity to meet their fi-
nancial commitments. As we move down the table, lower ratings (AA or Aa2, A
or A2, BBB or Baa2, and so on) reflect increasing credit risk and greater exposure
to possible default losses triggered by adverse economic or business conditions.

Issuers and obligations are commonly grouped into two broad categories: in-
vestment grade and speculative. Investment grade credits are of high to medium
credit quality, corresponding to credit ratings from AAA (Aaa) to BBB- (Baa3).
Speculative credits are of weaker credit quality, corresponding to ratings of BB+
(Bal) or lower. These weaker credits are much more likely to default, and inves-
tors will demand larger credit spreads for holding them in portfolios. Issuers and
obligations in this category are therefore also referred to as high yield.

This distinction between investment grade and speculative ratings is of
practical importance because mutual funds and other institutional investors
often operate under strict limits on the proportion of their holdings that can
be allocated to speculative grade debt. This limits the market for this debt and
makes it important for issuers who want to maintain access to debt financing
to retain their investment grade rating. An issuer that loses its investment
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grade rating may find it difficult to raise debt financing or may only be able
to do so at increased cost.

Many factors may contribute to a company losing its investment grade sta-
tus. In February 2020, for example, Kraft Heinz, the global food and bever-
age company, was downgraded to BB+ over concerns that it was maintaining
an aggressive financial policy (including high leverage and unchanged divi-
dend payments to shareholders) in the face of a continued decline in earnings
(Fitch Ratings, 2020a). In March and April 2020, Marks & Spencer, the UK-
based retailer, was also downgraded to BB+, largely in response to concern
about the adverse impact on the company’s clothing and home division of the
partial lockdown imposed in response to the COVID-19 pandemic (Fitch
Ratings, 2020b).

Each rated entity is assigned an issuer rating. Ratings for corporate issuers
are based on a broad range of financial and non-financial factors, including
the competitive position of the company, its management and governance,
and key financial indicators. Ratings for sovereign issuers are similarly based
on a range of factors correlated with ability to pay.

Ratings are also assigned to individual obligations. In addition to the credit
quality of the issuer, an obligation rating considers other factors that may
affect credit quality, such as security and seniority. As we saw in the last chap-
ter, these can have a significant impact on recovery rates. In some cases, the
agency may also issue a separate recovery rating.

The rating assigned to an entity or obligation may change over time. If the
agency anticipates that a rating may change over the next one to two years,
it may issue a ratings outlook. The outlook will indicate that the possible
change is positive, negative, stable, or developing (i.e. that it is uncertain
whether the rating will be revised upward or downward). If a change in
rating is anticipated in the near term (e.g. within 90 days), the agency may
place the rating on credit watch. Ratings may also change without first being
placed on ratings outlook or credit watch.

Rating agencies try to apply a consistent methodology when assigning
ratings to issuers in the same sector and to similar obligations. For issuer
ratings, this often involves identifying key business and financial risk factors
and assigning scores for each factor. These scores are combined to arrive at
a preliminary rating. This preliminary rating may then be modified in light
of factors not explicitly considered when assigning factor scores. Ratings for
individual obligations are then derived from issuer ratings by considering
additional factors that affect recovery rates, such as security and seniority.

The methodologies that agencies use to assign ratings in specific sectors
and industries are complex and allow considerable scope for expert judge-
ment. The factors and weightings considered when assigning a company rat-
ing in the retail industry, for example, will be different than those considered
for a company in aerospace and defence. To illustrate the process by which
ratings are assigned, consider again the Apple Inc. 2.90% coupon bond ma-
turing on 12 September 2027 described in the previous chapter. This senior
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Broad Rating Factor Factor Weighting Rating Sub-Factor Sub-Factor Weighting
Scale 20% Revenue 10%
EBIT 10%
Business Profile 15% Business Profile 15%
Profitability & Efficiency 20% EBITDA Margin 10%
Operating Income ROA (Net of Cash®) 10%
Leverage and Coverage 30% Debt / EBITDA 10%
EBIT / Interest Expense 10%
FCF / Debt 10%
Financial Policy 15% Financial Policy 15%
Total 100% Total 100%

Figure 3.2 Methodology Scorecard for Diversified Technology Sector.

Source: Moody’s Investor Services, 2018.

unsecured bond had an S&P rating of AA+ and a Moody’s rating of Aal.
Moody’s rating will have been based primarily on its Diversified Technology
rating methodology (Figure 3.2).

Each sub-factor is assigned a score, typically based on historical data over
the preceding 12 months, although the rating committee may also choose
to consider expected future performance. The scores for each sub-factor are
mapped to a broad Moody’s rating category and these are converted to a nu-
merical value. For example, Aaa = 1; Aa = 3; A = 6; Baa = 9; Ba = 12, and
so on.

Finally, the sub-factor scores are combined to give factor scores and the
weighted average factor score (based on the weightings described in the
methodology) is mapped back to an alphanumeric rating based on the ranges
described in Figure 3.3.

Before assigning a rating, however, the rating committee will also consider
factors not explicitly referenced by the scorecard. For example, there may be a
reason to believe that the future performance of the company will differ from
that indicated by the largely historical data used in the scoring process. Other
factors such as the quality of management, corporate governance, and the
quality and reliability of financial data may also be considered. Excess cash
holdings, liquidity management, and event risk are additional factors that are
usually assessed on a qualitative basis rather than through the scorecard. Once
all of these factors have been considered, a final rating is assigned. Obligation
ratings for subordinated bonds are likely to be reduced relative to the issuer or
senior unsecured rating (a process known as ‘notching’) to reflect the lower
expected recovery rate on subordinated debt.

Moody’s identified several key rating considerations in a periodic review
of'its Apple Inc. ratings in September 2020, including the company’s ‘excep-
tional liquidity, solid profitability, growing business diversification, and ...
expectations for about $50 billion in free cash flow in fiscal year 2021
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Scorecard-Indicated Outcome Aggregate Weighted Total Factor Score
Aaa x<15
Aal 15=x<25
Aa2 25=x<35
Aa3 35=x<45

Al 45=<x<55
A2 55=<x<6.5
A3 6.5=x<75
Baal 7.5=x<85
Baa2 8.5=x<9.5
Baa3 9.5=x<10.5
Bal 10.5=x<11.5
Ba2 1M.5=x<125
Ba3 125<x<13.5
B1 13.5=x<145
B2 145=<x<155
B3 15.5=x<16.5
Caal 16.5=x<17.5
Caa2 17.5=x<185
Caa3 18.5=x<19.5
Ca x219.5

Figure 3.3 Scorecard Credit Rating Outcome.

Source: Moody’s Investor Services, 2018.

(Moody’s Investors Service, 2020b). These factors were still relevant in early
2021 and are likely to have contributed to the solid investment grade rating
and stable outlook for the Apple Inc. 2.90% coupon bond at that time.

Credit Rating Performance

Credit ratings are only useful to investors if they contain timely information
about how likely an issuer is to default and (in the case of obligation or re-
covery ratings) the likely recovery rate in the event of default. Evidence on
this point is mixed.

Lower credit ratings do correspond to higher default rates over both short
and long time spans in every region of the world. In this sense, credit ratings
contain information that helps predict defaults. Investment grade issuers sel-
dom default, and issuers frequently experience a series of ratings downgrades
as they move towards default (Figure 3.4).

The frequency at which AAA-rated issuers defaulted one year after issu-
ance is 0.00%. Even over a ten-year horizon, this frequency remains small
(0.70%). As we move down the table into lower rating classes default frequen-
cies increase, exactly as we might expect if ratings successfully distinguish
between weaker and stronger credits. Note also that the cumulative default
frequency increases with the horizon for all rating classes.
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Default frequencies for sovereign issuers show a similar pattern to
those for corporate issuers across rating classes and over time, with de-
fault rates on foreign-currency-denominated debt in general higher than
those on local-currency denominated debt (S&P Global Ratings, 2020b)
(Figure 3.5).

The relative, rather than absolute, performance of ratings can be measured
by comparing the proportion of issuers within each rating class to the pro-
portion of issuers who default over a specific horizon. Figure 3.6 shows this
relationship for global corporate defaults over a one-year horizon. The hori-
zontal axis measures the cumulative proportion of issuers, ordered by rating
from lowest to highest. The vertical axis measures the cumulative proportion
of defaulters, also ordered by rating. If ratings perfectly ordered issuers ac-
cording to default risk, all of the defaults would come from the issuers that
had the lowest ratings. This would give a relationship like the kinked line
labelled ‘Ideal Curve’ in the diagram. If instead ratings were entirely ran-
dom and contained no information, ordering issuers according to their rating
would make no difference to the cumulative proportion of defaults. This

(%) Time Horizon Years

Rating 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
AAA 0.0 0.0 0.1 0.2 0.3 0.5 0.5 0.6 0.6 0.7 0.7 0.8 0.8 0.8 0.9
AA 0.0 0.1 0.1 0.2 0.3 0.4 0.5 0.6 0.6 0.7 0.8 0.8 0.9 0.9 1.0
A 0.1 0.1 0.2 0.3 0.5 0.6 0.8 0.9 11 1.2 1.3 1.5 1.6 1.7 1.8
BBB 0.2 0.4 0.8 11 1.5 1.9 2.3 2.6 29 3.2 3.6 3.8 4.0 4.3 4.5
BB 0.6 1.9 35 5.0 6.4 7.8 8.9 99 108 116 123 130 136 141 147
B 33 7.8 11.8 149 174 194 210 223 235 246 256 263 270 276 282
cce/cc 283 383 434 464 486 496 508 515 522 528 53.2 537 542 547 5438
Investment Grade 0.1 0.2 0.4 0.6 0.9 11 13 15 17 1.9 2.1 22 24 25 2.7
Speculative Grade 37 72 102 126 146 163 17.7 188 199 208 216 223 229 235 240
All 15 3.0 43 5.4 6.3 7.0 7.6 8.2 8.7 9.1 9.5 9.8 101 104 107

Figure 3.4 Percentage Global Corporate Average Cumulative Default Rates (1981-2020).

(%) Time Horizon Years

Rating 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
AAA 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
AA 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
A 0.0 0.0 0.3 0.8 1.4 2.0 26 3.2 39 4.7 55 6.3 7.2 7.8 8.9
BBB 0.0 0.5 12 1.8 23 29 36 4.0 4.4 4.8 53 5.8 6.3 7.4 8.1
BB 0.4 15 21 2.8 4.1 5.4 6.7 85 9.8 108 116 124 133 143 149
B 23 5.6 86 115 140 161 183 204 218 229 246 261 267 273 281
cce/cc 386 457 539 566 595 653 682 682 682 682 682 682 682 682 682
Investment Grade 0.0 0.1 03 0.6 0.8 11 1.4 16 1.8 21 23 2.6 2.9 3.2 35
Speculative Grade 29 5.4 7.5 93 113 131 150 168 181 191 203 213 22.0 228 234
All 11 2.1 3.0 3.8 4.7 55 6.3 7.1 7.6 8.1 8.6 9.2 9.6 10.0 104

Figure 3.5 Sovereign Local Currency Cumulative Average Default Rates (1981-2019).

Sources: S&P Global Ratings Research and S&P Global Market Intelligence’s CreditPro®.
S&P Global Ratings, 2020b.
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Figure 3.6 Global One-Year Relative Corporate Ratings Performance (1981-2019).
Source: S&P Global Ratings, 2020a.

would give a relationship like the diagonal line labelled ‘Random Curve’ in
the diagram, along which the cumulative proportion of defaults is the same
as the cumulative proportion of issuers considered. The actual performance
of ratings is shown in the diagram by the curve that passes through points
labelled with rating classes, which is called a Lorenz curve. It shows, for ex-
ample, that approximately 80% of defaults came from issuers rated B or lower,
which made up less than 15% of all issuers (S&P Global Ratings, 2020a).

Over this short horizon, the relative performance of ratings is quite good:
most of the defaults come from the lowest rating classes, and almost all the
defaulting entities had speculative-grade ratings one year prior to default.
Over longer horizons, as we might expect, the relationship is less ideal, since
entities often experience multiple successive downgrades on their way to de-
fault. Figure 3.7 shows the relative performance of corporate ratings over a
5-year horizon.

A larger proportion of defaults come from the higher rating classes, includ-
ing a significant number from entities that had investment grade ratings five
years prior to default. Similar patterns are observed in the relative perfor-
mance of sovereign credit ratings.
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Figure 3.7 Global Five-Year Relative Corporate Ratings Performance (1981-2019).
Source: S&P Global Ratings, 2020a.

Rating agencies must strike a difficult balance in assigning ratings that are
accurate at a point in time and sufficiently forward-looking to apply through
the economic cycle. There is evidence that ratings vary more over time than
would be consistent with the long-term, through-the-cycle horizon that the
agencies themselves claim to adopt (Lobo et al., 2017).

Credit ratings do not have the same meaning when assigned to different
asset classes or instrument types. Default rates by initial rating, accuracy ratios
(a measure of the extent to which bonds default from lower rating categories),
and migration metrics all vary significantly across broad asset classes (e.g. cor-
porate versus sovereign debt) and can be very different for structured finance
products than for ordinary bonds (Cornaggia et al., 2017). This is an impor-
tant factor for investors to consider when using ratings to assess credit quality.

Finally, there is the question of whether rating upgrades and downgrades
lead or lag changes in market perception of credit risk as reflected in credit
spreads. Earlier studies suggest that rating announcements (including rating
reviews) contain information that affects credit spreads. In this sense, rat-
ings are useful to investors and not redundant (Micu et al., 2006). More
recent studies suggest that, for issuers on which credit default swaps (CDS)
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are traded, the information content of rating changes and reviews is reflected in
CDS spreads before the change in rating is announced. The monitoring role of
rating agencies may therefore be less important to investors when the CDS mar-
ket offers an alternative venue for trading credit risk (Kiesel et al., 2018). There
1s, however, limited liquidity in single-name CDS on most individual entities.

The Rise of ESG

Environmental, social, and governance (ESG) factors can have an important im-
pact on credit ratings. Governance issues are, of course, central to any assessment
of a company’s ability to carry out its strategy and control risk. But environmental
and climate issues may also create risks that reduce credit quality or opportunities
that improve business prospects for certain companies; this is particularly true in
the energy sector (S&P Global Ratings, 2017). Social factors also have an increas-
ingly important impact on ratings (S&P Global Ratings, 2018). Overall, Moody’s
estimates that ESG risks were material in one-third of its private sector ratings
actions in 2019 (Moody’s Investors Service, 2020a).

Methods like those used in credit ratings can be used to create independent
ESG ratings. Many different companies offer ESG ratings or scores, including
MSCI, Sustainalytics, Bloomberg, and Refinitiv. The major credit rating agen-
cies have also moved into this space by acquiring existing ESG rating companies.
Typically, ESG ratings are assigned through rules-based methodologies that com-
bine scores for various environmental, social, and governance factors, much as we
saw earlier is the case for credit ratings. As with credit ratings, ESG ratings must
strike a balance between point-in-time accuracy and forward-looking stability.
They must also apply a consistent methodology across issuers and over time.

Credit Analysis

In this section we define and describe corporate credit analysis, earn-
ings and cash flow measures, financial ratios, and sovereign credit anal-
ysis and ratings.

Credit ratings contain valuable information about the credit quality of is-
suers and obligations, and many market participants rely on that information
when making investment decisions. As we have seen, however, ratings are
imperfect. Institutional investors such as pension funds, insurance compa-
nies, investment companies, and hedge funds employ credit analysts to gen-
erate independent credit research that can help them construct more effective
credit portfolios, and investment banks offer credit research to their clients.

Corporate Issuers

There are multiple ways to conduct credit analysis. For corporate entities and
obligations, one possibility is to start from the ‘top-down’ by assessing risk
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at the level of the global economy. This includes analysis of the current and
forecasted macroeconomic environment and its likely impact on individual
industries and sectors. The competitive situation, management, and financial
health of entities then follows. At a final stage, we might identify character-
istics of individual obligations, such as security or seniority, that affect their
value.

Macroeconomic factors are external sources of systematic risk that contrib-
ute to credit spreads, including general macroeconomic conditions (e.g. the
unemployment rate and the inflation rate), the direction of the economy (e.g.
real GDP growth), and financial market conditions (e.g. interest rates and
stock market conditions). In empirical studies, however, the significance level
and even the signs of coefficients for these variables can depend on which
variables are included, which makes it difficult to draw clear conclusions
about how to incorporate macroeconomic analysis when measuring credit
risk (Figlewski et al., 2012).

Credit spreads are also subject to external and internal non-financial risks
that are specific to each entity. These may be related to the competitive po-
sition of the company within its industry, its ability to maintain or improve
that position over time, or its ability to organise itself to take maximum
advantage of competitive opportunities. We can think of these as sources of
idiosyncratic or entity-specific risk.

One popular framework for analysing competition is Porter’s Five Forces.
This emphasizes the importance of customers, suppliers, potential entrants,
and substitute products in shaping competition among rival companies and
determining profitability and potential growth (Porter, 1979). A company’s
ability to organise effectively to solve problems can also be a critical factor
determining its success. Entity level analysis of credit risk may therefore also
benefit from a consistent approach to assessing organisation effectiveness.
One way is through the McKinsey 7-S framework, which emphasises that
structure is not organisation (Waterman et al., 1980).

Credit risk and credit spreads also depend on financial risk factors that
affect the entity’s ability to generate the cash flows needed to service its
debt. Credit analysts can assess the financial health of the company by per-
forming financial analysis. The quality of this analysis may be constrained
by the quality of the information available and the frequency with which
it is updated.

Since companies must generate cash to make coupon and redemption pay-
ments, analysis of company-specific credit risk often focuses on financial risk
factors related to earnings and cash flow. For public companies, historical
values can be calculated from the figures reported in financial statements. For
private companies, these must be estimated. Professional analysts also issue
forecasts of earnings that can be used to assess the near-term financial health
of the company. Earnings measures include:

*  EBIT (Earnings Before Interest and Taxes)
*  EBITDA (Earnings Before Interest, Taxes, Depreciation, and Amortisation)
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EBITDA is essentially net income with interest, taxes, depreciation, and am-
ortisation added back in. It is often used to compare profitability between
companies and industries, because it eliminates from reported earnings the
effect of financing and accounting decisions related to operating capital.
EBITDA does not, however, measure cash flows available to make pay-
ments to investors, since funding working capital and replacing worn-out
capital are essential to the continued health of the company. EBIT also
does not measure cash flows available to investors, since reported depre-
ciation and amortisation are accounting numbers that may, in some cases,
show little relation to required investment in new and replacement capi-
tal. Wherever possible, therefore, financial analysis of the company should
focus on measures directly related to cash flows. Two such measures are
usually constructed:

e Operating cash flow (EBITDA minus cash interest and taxes paid, ad-
justed for changes in working capital and other non-cash items in the
income statement)

e Free cash flow (operating cash flow minus capital expenditures)

Ultimately, free cash flow represents cash available for distribution to inves-
tors, including the company’s bondholders. It is important that these measures
be forward-looking, since investors are interested in the company’s ability to
meet future debt payment obligations.

Analysts also construct and analyse other fundamental measures related to
company performance, including profitability and earnings quality (the pro-
portion of earnings that is cash rather than accrued earnings).

Beyond these measures of current and forecast performance, analysis of
company-specific credit risk focuses on actual and forecast values for key
financial ratios related to the ability of the company to meet debt service
payments and its general financial health. These include:

e Leverage (Debt/Equity or Debt/Assets)

e Debt to EBITDA (Debt/EBITDA)

e Current ratio (Current Assets/Current Liabilities)

*  Quick ratio (Liquid Assets/Current Liabilities)

* Interest coverage (EBIT/Interest or EBITDA/Interest)

Leverage matters because a company with more debt on its balance sheet may
be at greater risk of financial distress in an economic downturn as it struggles
to meet payment obligations to its creditors. Coverage ratios assess the ability
to service debt from forecast earnings.

These factors are also key inputs in credit ratings. This makes sense, since
a credit rating is a forward-looking assessment of credit risk. There are also
similarities between the use of forecast earnings, cash flows, and financial
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ratios in credit analysis and their use in equity analysis. In equity analysis,
however, the objective is usually to value a company’s operations so as to
estimate the fair value of the shareholders’ residual claim on the company’s
assets. Credit analysis focuses much more directly on the company’s ability to
generate the free cash flows it will need to meet its obligations to creditors
in full and on time.

Once this entity-level credit analysis is complete, further adjustment may
be needed to consider the impact of security, seniority, and covenant protec-
tion on specific obligations.

Sovereign Issuers

For sovereign entities, a different approach is required. Sovereign govern-
ments differ from other issuers in several ways: they have the ability to reduce
expenditures or increase taxes to service debt; there is no higher authority to
compel debt resolution in the event of default; and there is a high probability
that they will survive even in the event of default. Sovereign credit analy-
sis therefore focuses on factors related to the strength of the economy, the
quality of institutions and governance, and the government’s fiscal position.
It also typically includes an assessment of the sovereign’s exposure to events
that might adversely affect its ability to meet its obligations to creditors, such
as political upheaval, loss of access to funding needed to refinance maturing
debt, or a banking crisis.

These same factors inform sovereign credit ratings. As with ratings for
corporate entities, the process often begins with a scorecard that indicates key
factors and sub-factors and the weights assigned to them (Figure 3.8).

The combined factor scores are used to determine a three-notch range
on Moody’s alphanumeric scale for the preliminary issuer rating. This pre-
liminary rating may then be subject to modification based on other con-
siderations, such as partial guarantees from other entities (e.g. multilateral
development banks) and event risk and ESG factors not captured in the score-
card. Central bank debt may also require special consideration (Moody’s In-
vestors Service, 2019).

Issuer ratings for sovereigns typically apply to senior unsecured debt. As
with corporate entities, ratings for debt that is not senior unsecured may be
‘notched” upward or downward to reflect differences in security and senior-
ity. For the most part, sovereign credit ratings do not distinguish between
foreign currency and local currency obligations. Where a government faces
constraints on access to external liquidity, however, its foreign currency debt
may be assigned a lower rating.

Credit risk is a key factor influencing returns on fixed income securities,
making reliable credit analysis critical to constructing and managing fixed
income portfolios. Credit analysis can also provide valuable insights for issu-
ers and their investment banking advisors.
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Metric /
Sub-factor Sub-sub-Factor
Factor Sub-factor Weighting  Metric/Sub-sub-factor Weighting
Average Real GDP Growth w4115 25%
Growth Dynamics 35%
Volatility in Real GDP Growth vt 10%
Factor: Scale of the Economy 30%  Nominal GDP (US$ bn) . 30%
Strength National Income 35%  GDP per Capita (PPP, Int. USD) « 35%
Adjustment to Factor 0-9notches  Other
Score
Quality of Legislative and Executive Institutions 20%
Quality of Institutions 40%
Factor: Strength of Civil Society and the Judiciary 20%
Institutions Fiscal Policy Effectiveness 30%
and Policy Effectiveness 60%
Governance Monetary and Macroeconomic Policy Effectiveness 30%
Strength di toFactor  0-3notches Government Default History and Track Record of Arrears
Score 0-3notches Other
General Government Debt / GDP 25%
Debt Burden 50%’
General Government Debt / Revenue 25%
General Government Interest Payments / Revenue 25%
Debt Affordability 50%'
General Government Interest Payments / GDP , 25%
Factor: Debt Trend 4011
Fiscal 5
Strength General Government Foreign Currency Debt /
0-6 h General Government Debt
i - 6 notches
?:g;:?ce::: to Other Non-Financial Public Sector Debt / GDP
Public Sector Financial Assets and Sovereign Wealth Funds /
General Government Debt «
0-3notches  Other
Political Risk Minimum  Domestic Political and Geopolitical Risk
Function?
Government Liquidity Minimum  Ease of Access to Funding
Risk Function®
0 - 2 scoring categories Adjustment to Sub-factor Score High Refinancing Risk
Eactir: Banking Sector Risk Minimum Risk of Banking Sector Credit Event (BSCE)
Susceptibility Function®  Total Domestic Bank Assets / GDP ¢
to Event Risk - - -
0 - 2 scoring categories Adjustment to Sub-factor Score
External Vulnerabili External Vulnerability Risk
Risk Function?
0 - 2 scoring categories Adjustment to Sub-factor Score
Adjustment to Factor tarores

Score
T For more details about how these weights may vary, please refer to our discussion on the Treatment of Reserve Currency Countries and HIPC/IDA Countries within the
Fiscal Strength section of the methodology.
2 The aggregation of Political Risk, Government Liquidity Risk, Banking Sector Risk and External Vulnerability Risk follows a minimum function, i.e. as soon as one area of
risk warrants an assessment of elevated risk, the country's overall Susceptibility to Event Risk is scored at that specific, elevated level.

Figure 3.8 Sovereign Bond Ratings Scorecard.

Source: Moody’s Investor Service, 2019.

Securitisation and Covered Bonds

In this section we define and describe securitisation, collateral pool,
special purpose vehicle (SPV), mortgage-backed securities (MBS),
asset-backed securities (ABS), credit enhancement, collateralised debt
obligations (CDO), and covered bonds.

Fixed income instruments expose investors to various risks. In this sense,
every bond or loan has certain inherent risk characteristics that may make it
appealing to different investors.
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By combining bonds or loans and making use of specially designed legal enti-
ties and security structures, however, it is possible to create new financial instru-
ments with quite different cash flows and risk profiles than those of the ordinary
bonds or loans from which they are constructed. These new instruments, some
of which may be quite complex, can be marketed to investors with specific risk
appetites and offer alternative sources of financing for corporate borrowers and
financial institutions. We call the process by which these new instruments are
created structured finance. A core element of structured finance is securitisation.

Securitisation

Securitisation is a structured finance technique in which assets or receivables
that generate cash flows are purchased by a Special Purpose Vehicle (SPV)
that simultaneously issues securities that are sold to investors. The purchase
price paid by the investors for the securities funds the purchase of the assets,
and the cash flows generated by the assets or receivables are used to pay inter-
est and principal on the securities.

The securitised assets or receivables are sometimes referred to as the collat-
eral pool. The purpose of securitisation is to convert these illiquid assets into
securities that can be sold to investors.

Many different types of collateral may be securitised. Common examples
include:

*  Mortgage-backed securities (MBS) based on residential or commercial
mortgage loans

*  Asset-backed securities (ABS) based on consumer loans (e.g. credit card
receivables or automobile leases)

*  Whole business securitisations (WBS) based on receivables of a whole
operating business (e.g. sports franchise ticket revenue)

In the simplest securitisations, the SPV issues a single class of securities. Since
payments to these securities must be financed by payments made by the col-
lateral, they share the risk and return characteristics of the collateral pool.
These are known as pass-through securities.

In more complex securitisations, the SPV may issue several classes of securities,
each with a different priority claim on the collateral assets and on the cash flows
that they generate. In effect, the SPV creates a capital structure of debt obliga-
tions backed by the collateral, each with its own risk and return characteristics.
These more complex securitisations are known as collateralised debt obligations
(CDOs) and each security class is a called a tranche of the CDO.

There are several steps to create a simple securitisation. First, the origina-
tor of the loans or receivables to be securitised segregates them from other
business receipts and creates the SPV. Next, the originator transfers the rights
to the receivables to the SPV in exchange for the purchase price. Finally, the
SPV issues ABS instruments to investors, using the receipts from the sale of
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the ABS to finance the acquisition of the collateral from the originator and
using the cash flows generated by the collateral to make interest and principal
payments to investors.

Two important motives for securitisation are cheaper funding and credit arbi-
trage. The securitised assets may have lower credit risk than the originator or they
may be a statistically more reliable source of credit risk. By segregating the collat-
eral assets and securitising them, the originator may reduce its funding costs. Be-
cause securitisation is, in part, about repackaging illiquid assets as securities that
can be sold to investors, the originator or manager of a securitisation can demand
a premium from investors for granting them access to a pool of risk to which they
would not normally have exposure (e.g. residential mortgages, credit card loans,
or student loans). More generally, securitisation is an alternative funding source
for originators. Banks, for example, can use securitisation to finance mortgage
loans rather than relying solely on deposits from their customers.

There are two other motives for securitisation that, while once important
drivers of the market, have become less significant in recent years. The first
of these 1s balance sheet benefits: removing receivables from the balance sheet
may improve return on capital. Achieving this off-balance-sheet treatment,
however, is increasingly difficult under current accounting and regulatory
practices. The second motive is reducing regulatory capital. This has also
become more difficult to achieve since regulatory reforms tightened rules
regarding the quantity and quality of capital that must be held by banks.

The SPV is designed to ensure that it is bankruptcy remote (i.e. that it
is unlikely to be the subject of insolvency proceedings) and that it will be
treated separately from the originator in the event of insolvency. To this end,
securitisation often involves a true sale of the underlying receivables to the
SPV. These become the SPV’s only asset, and it does not engage in any other
type of business. It is also typically prohibited from incurring debt or other
obligations, which reduces the risk that it will become insolvent through its
own activities. These steps protect investors in the securitisation from claims
made by creditors of the originator and ensure that their only exposure is to
the risk in the collateral pool.

Securitisations use various techniques to enhance the credit quality of the
securities they sell to investors. These include over-collateralisation (in which
the total value of the collateral assets held by the SPV is greater than the nom-
inal amount of securities that it issues) and excess spread (in which the income
the SPV receives on the collateral is greater than the income it promises to
pay to investors). This provides a cushion that can be used to protect investors
from default losses or payment delays on the collateral.

Collateralised debt obligations (CDOs) are also a form of credit enhance-
ment. In a CDO, each tranche is protected from default by the tranches that
are subordinated to it since default losses on the collateral pool are absorbed
from the bottom of the structure upward. This makes it possible to create
senior tranches that have little credit risk and can obtain a AAA rating, even
when the average credit quality of the collateral pool is much lower. In effect,
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Figure 3.9 Tlustration of CDO Structure.

the credit quality of the senior tranches is enhanced through the process of
subordination (Figure 3.9).

The degree of protection enjoyed by the senior tranches depends criti-
cally on default dependence in the collateral pool. Higher default dependence
changes the shape of the loss distribution since it increases the probability that
many different credits will default together. This increases the unexpected
loss on the portfolio (i.e. the level of loss that we would not expect to be ex-
ceeded over a given horizon at a specified high level of probability).

A large unexpected loss will eat deeper into the structure of the CDO and
may result in losses even to the senior tranche, despite the apparent protection
provided by the subordinated tranches. But default is a relatively rare event
and may occur at different future horizons, which has significant practical
consequences for modelling. Failure to adequately capture the level of de-
fault correlation and its potential impact on senior tranches, particularly in
structures based on mortgage loans, appears to have been a major factor in
the enormous losses suffered by some investors during the financial crisis.
By one estimate, over 13,250 AAA-rated tranches with a nominal value of
$1.26 trillion issued between 2000 and 2007 defaulted between 2008 and
2014, and the credit risk on these tranches may have been understated by 26%
(Nickerson and Griffin, 2017).

Covered Bonds

Covered bonds are debt instruments issued (or in some cases sponsored) by
a financial institution and secured by a priority claim on a specified pool of
high-quality collateral (typically mortgage or public sector loans). In many
parts of the world, covered bonds are more common than securitisations and
serve a similar purpose of diversifying funding for illiquid assets.

Covered bonds are an important part of the European fixed income mar-
ket, originating in the German Pfandbrief system created in 18th-century
Prussia. During this long history, there have been many changes in the cov-
ered bond structure and in the regulations that govern the market, most re-
cently a common legislative framework for covered bonds in the European
Union, introduced in 2019.
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Investors in a covered bond have dual recourse in the event of insolvency,
against the issuer and against the collateral pool that covers the bonds. This is
a significant contrast to investors in a securitisation, who only have recourse
to the collateral. The assets in the cover pool remain on the issuer’s balance
sheet rather than being transferred in a true sale to an SPV, and the principal
and interest on the bonds are typically paid from the issuer’s general business
receipts rather than from the cash flows generated by the cover pool.

Covered bonds offer a stable source of long-term financing to banks that
1s arguably less exposed to the problem of moral hazard than securitisation.
An originator that can move assets oft its balance sheet through securitisation
may have a reduced incentive to pay close attention to the credit and other
risks associated with those assets.

Fixed Income Portfolio Management

In this section we define and describe fund objectives, benchmarks,
active and passive investing, tracking error, beta, alpha, liability driven
investment (LDI), contributions to duration, spread duration, duration
times spread (DTS), liquidity cost scores (LCS), and empirical duration.

Most fixed income investment occurs through institutional investors. The
investment objectives and constraints of institutional investors vary widely,
and this affects the instruments they hold and how their portfolios are man-
aged. A pension fund, for example, will have long-term horizons; this may
lead it to invest in bonds with longer maturities or durations and instru-
ments that manage inflation risk. Private funds and endowments may face
less pressure than mutual funds to provide immediate liquidity to investors
and meet short-term performance goals, and so can hold less-liquid securities
for longer. A hedge fund following a fixed income arbitrage strategy, on the
other hand, may place several trades designed to exploit relative value oppor-
tunities that it rebalances frequently.

Setting Objectives

Portfolio managers will be responsible for deciding how to construct a port-
folio to meet specified objectives. This means making decisions about how
much exposure to take to interest rate risk at different points on the yield
curve; how much credit risk to take and in which sectors or industries to take
it; which specific issuers offer the best value for taking interest rate and credit
risk at a particular point in time; and, increasingly, what weight to give to
ESG criteria in choosing investments. Ultimately, these choices will deter-
mine the returns earned by investors and the risks to which they are exposed.
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Fixed income funds vary widely in legal structure as well as investment
strategy. Some are public, and others are private. Some are open-ended with
unlimited lives, and others are closed-ended with fixed lives. Some follow
strategies designed to generate absolute returns by exploiting relative value
opportunities among different fixed income instruments (e.g. fixed income
arbitrage or convertible arbitrage hedge funds), while others specialise in
strategies that may result in concentrated holdings of illiquid investments
(e.g. distressed debt and private debt funds). In many cases, however, a fund is
likely to consist of predominantly long positions in ordinary government and
corporate bonds, and its managers will be judged by how their performance
compares to a specified benchmark.

A benchmark is a standard of comparison for performance measurement
and risk analysis. In portfolio management, benchmarks are often indices
constructed from the returns on traded assets. In fixed income markets, dif-
ferent indices track returns on bonds of different types (e.g. short-maturity
and long-maturity government debt, securitisations, and investment grade
and high yield corporate bonds) in various regions.

A fund’s benchmark indicates its policy or style and acts as a control on
risk. Defining and choosing a suitable benchmark is therefore a key element
of fixed income portfolio management. Investors may choose portfolios con-
taining bonds from issuers that meet certain ESG criteria. Since this reduces
the universe of securities from which they select portfolios, it might be ex-
pected to affect performance. This in turn affects the choice of benchmark
relative to which performance should be measured. In most cases, it will be
appropriate to choose a benchmark that reflects the ESG ‘tilt’ of the portfolio.

Fund management may be either passive or active. Passive funds attempt
to match the benchmark by selecting a portfolio of bonds with similar com-
position and risk factor exposure to the benchmark. They target low tracking
error relative to the benchmark and offer investors a convenient, low-cost
method of gaining exposure to a particular asset class. Active funds attempt
to outperform the benchmark by choosing portfolios with different security,
sector, asset class, or risk factor weights from within the investment universe
defined by the benchmark. They try to maximise active return relative to the
benchmark (i.e. alpha), subject to a constraint on tracking error (definitions of
key terms are given in Box 1 below).

Since passive investors earn the market return (before costs), active inves-
tors as a group must also earn the market return (before costs). To generate
value after considering costs, an active investor must therefore outperform
not just passive investors but also other active investors. This requires ex-
ceptional sources of alpha that can be applied across the portfolio and over
time, while controlling risk (Sharpe, 1991). In fixed income markets, this
means that successful active managers must consistently identify ways of tak-
ing exposure to interest rate risk and credit risk that generate returns superior
to those on the benchmark without taking significantly greater risk. Many
factors may contribute to such success, including a better understanding of
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BOX 3.1 Key Investment Terms and Terminology

Portfolio managers use specialised vocabulary to describe key measures
and concepts. Some of the more important terms are defined here.

Active return is portfolio return relative to the benchmark. It is the
result of deviations of the weights allocated to holdings in the portfo-
lio from the weights in which those holdings appear in the benchmark.
These active allocations are sometimes called active bets. In fixed income
portfolios, these bets typically relate to interest rate risk or credit risk.

Tracking error is the annualised standard deviation of the active
return. It measures risk exposure relative to the benchmark. Low track-
ing error is a key objective of passive investing. For active investing,
tracking error measures active risk. Active managers have more op-
portunity to add value when their expected active return is high rela-
tive to their active risk.

Residual return is portfolio return that is uncorrelated with the
benchmark. It can be measured through a time-series regression of
portfolio returns on benchmark returns. This finds the straight line that
best describes the relationship between portfolio returns and bench-
mark returns. Regression separates return into two parts: systematic
return, which is perfectly correlated with the benchmark, and residual
return, which is uncorrelated with the benchmark.

Beta is the sensitivity of the portfolio to the benchmark. It can be
estimated by the coefficient (i.e. parameter estimate) corresponding to
the slope of the fitted line in the time series regression described above.
The estimated beta is proportional to the covariance between portfolio
return and benchmark return. In this sense, it measures the amount of
‘benchmark risk’ in the portfolio; benchmark risk is also called system-
atic risk. Portfolios with beta greater than one have more systematic risk
than the benchmark, and those with beta smaller than one have less.

Alpha is expected residual return. It can be estimated by the con-
stant term in the time-series regression described above and measures
the expected return that is not explained by the return on the bench-
mark. Looking backward, the realised alpha of a portfolio is the average
of realised residual returns. Looking forward, forecast alpha is the fore-
cast residual return for the portfolio. The objective of active investing
is to generate positive alpha, since positive alpha is positive expected
return that is not explained by passive exposure to the benchmark.

For an active manager who chooses a portfolio each period with beta
equal to one with respect to the benchmark, active risk and return will
equal residual risk and return, so alpha will also be equal to expected ac-
tive return. In practice, this is the way in which we usually express alpha.
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the nature and timing of yield curve movements, superior credit analysis, and
more effective control of trading costs. Greater skill in assessing ESG risks
and opportunities may also contribute to alpha.

Comparing a portfolio’s performance to a benchmark is a reasonable way
of measuring success in many fund management contexts. When perfor-
mance 1s measured relative to a benchmark, the benchmark acts as a con-
trol on risk. Active investors hope to outperform the benchmark by earning
positive alpha, but only so long as this does not come at the expense of high
tracking error, since high tracking error might indicate that the return was
earned by deviating significantly from the investment policy implied by the
benchmark. Some institutional investors, however, create portfolios expressly
for the purpose of funding specific future liabilities. In this case, it may make
more sense to construct a portfolio designed to minimise the risk of failing
to meet that objective and to measure success in those terms. We call this
approach liability driven investment (LDI).

Consider, for example, a pension fund. The fund receives investable con-
tributions from its members while they are working and promises to pay
benefits to members when they retire. These benefits are the fund’s liabilities.
A key factor determining the present value of the fund’s liabilities is interest
rates: higher rates will reduce the present value of the liabilities and lower
rates will increase it. Since pension fund liabilities are long-dated, they are
particularly sensitive to interest rates. Another key factor is inflation, particu-
larly in defined benefit schemes (i.e. schemes in which benefits are linked to
an employee’s earning history rather than depending on investment returns),
since these benefits are often indexed to inflation. Higher expected inflation
will increase the present value of the fund’s liabilities and lower expected in-
flation will decrease it. A pension fund therefore faces significant exposure to
interest rate risk and inflation risk, and it makes sense for the fund to choose
an investment portfolio that hedges its exposures to these risks.

One way to do this is by allocating to fixed income securities. As we have
seen, bond prices are in general inversely related to interest rates. Investing
in bonds means that the present value of pension fund’s assets will increase
or decrease in value as interest rates go down or go up, matching the change
in the present value of its liabilities. Ordinary bonds, however, cannot offer
the fund protection against an increase in expected inflation. To hedge this
risk, an investor may allocate to inflation-linked bonds. As we saw in the
last chapter, the present value of these bonds will increase or decrease with
expected inflation, matching the impact of inflation on the fund’s liabilities.
In practice, an investor may choose to hedge some of its interest rate and
inflation risk using derivatives such as interest rate swaps and inflation swaps
rather than bonds. This allows the fund to hedge risks related to its liabilities
without sacrificing the higher returns it might earn through allocation to
other asset classes. It can also help overcome problems related to the relatively
limited supply of long-maturity bonds and illiquidity in the bond market.
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Funds following LDI strategies are likely to measure success in terms of their
ability to hedge risk by matching assets to liabilities rather than in terms of
their performance relative to a benchmark.

Duration and Credit Spreads

Asset allocation in a portfolio or benchmark is normally described in terms of
portfolio weights (i.e. the percentage of the market value of the portfolio de-
voted to each asset). This works well for equity portfolios, where differences
in risk and return are largely the result of decisions to invest in particular sec-
tors, industries, or companies. For fixed income portfolios, however, this is
not sufficient because differences in duration can result in portfolios with the
same allocation in terms of market weights having different exposures to in-
terest rate changes. Asset allocations for fixed income portfolios are therefore
often expressed in terms of contributions to duration. These are calculated as
the product of the percentage of portfolio market value represented by each
cell (i.e. each set of securities with similar characteristics) and the average
duration of the securities in that cell. A cell’s contribution to duration is the
sensitivity of the portfolio to a parallel shift in the yields of all the securities
in the cell.

For credit portfolios, the corresponding duration measure is spread dura-
tion (i.e. sensitivity to a parallel shift in credit spreads). Investors express asset
allocation in terms of contributions to spread duration, which are measured
as the product of the percentage of portfolio market value represented by each
cell and the average spread duration of the securities in that cell. Spread dura-
tions are usually calculated with respect to changes in the OAS or Z-spread.

The concept of active allocation can be extended to this framework. For
example, the active spread duration bet for a cell is the product of the active
allocation to that cell in terms of portfolio weight and its spread duration.
An overweight of 3% to a cell with spread duration of five years is an active
spread duration bet of 0.15 years on that cell (calculated as 3% of five years).

Empirically, however, credit spreads do not move in parallel. A system-
atic widening of credit spreads has a larger effect on credits that are already
trading at higher spreads than it does on those with similar characteristics
and spread duration that are trading at lower spreads. In effect, bad news has
a proportionately larger impact on weaker credits. This suggests that spread
duration may not adequately capture the dynamics of credit portfolio risk.
Many market participants instead measure the sensitivity of portfolios to
credit spread changes by duration times spread (DTS). A bond’s DTS, as the
name suggests, is calculated as its spread duration multiplied by the spread at
which it is currently trading. It measures sensitivity to relative rather than
absolute changes in credit spread (Dor et al., 2012).

In this framework, contributions to DTS take the place of contributions
to spread duration. They are calculated as the product of the percentage of
portfolio market value represented by each cell, the average spread duration



Essential Concepts in Fixed Income Investing II 59

of the securities in that cell, and their average spread. Cells or portfolios with
different spreads and spread durations but similar DTS should exhibit the
same degree of excess return volatility arising from credit risk. For example,
an overweight of 5% to a cell that is implemented by purchasing bonds with
an average spread of 80 basis points and spread duration of three years will be
equivalent to an overweight of 3% based on bonds with an average spread of
50 basis points and spread duration of eight years (Dor et al., 2012).

One advantage of using DTS is that a wider spread is interpreted immedi-
ately as indicating higher spread volatility, without the delay associated with
conventional spread volatility measures based on historical data. This can
help investors make more timely adjustments to their portfolios in periods in
which credit risk 1s changing rapidly.

As we saw in the last chapter, liquidity is important to investors, and bonds
that are less liquid will trade at spreads that include a liquidity risk premium.
For managers of fixed income portfolios, illiquidity increases expected future
trading costs associated with managing the portfolio, which reduces returns.
Many managers use liquidity cost scores (LCS) to track and manage liquidity
risk in their portfolios. For bonds that are quoted in terms of spreads, the LCS
is the difference between the bid and ask spreads multiplied by the bond’s
spread duration. For bonds that are quoted in terms of price, the LCS is the
difference between the bid and ask prices divide by the bid price. In either
case, the LCS is the round-trip cost of an institutional-size transaction in the
bond. Bonds with higher LCS are less liquid, and those with lower LCS more
liquid (Dor et al., 2012).

Fixed income investment managers can use LCS as a filter to select bonds,
to identify liquidity costs embedded in credit spreads, and to construct
liquidity-optimal execution strategies (e.g., by selling illiquid bonds first in
a credit crisis).

It may also be necessary to adjust duration measures when analysing
credit-risky bonds. Credit spreads are typically negatively correlated with
changes in benchmark interest rates, dampening the impact of a change in
rates. The empirical duration of a bond (i.e. its actual sensitivity to a change
in rates) may therefore be significantly less than its analytical duration calcu-
lated using the methods described in the last chapter; this effect is particularly
pronounced for high yield bonds. Empirical durations for these bonds can be
based on regression estimates.

Default dependence and concentration also affect fixed income portfolio
risk. Higher default dependence changes the shape of the loss distribution
since it increases the probability that many different credits will default to-
gether. This increases the unexpected loss on the portfolio. Higher concen-
tration of exposures has a similar effect. In a well-diversified portfolio, the
exposure to any one credit is limited. In a concentrated portfolio, however,
default by a credit to which we have a large exposure can produce a large
loss relative to the portfolio. This will increase unexpected loss in much the
same way as default dependence. Concentration risk is typically managed by
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imposing limits on exposure to individual issuers or sectors. In an actively
managed portfolio, this can constrain the search for alpha. Some manag-
ers therefore prefer to implement caps on contributions to DTS rather than
portfolio weights since this allows larger concentrations in low-spread issuers
while imposing stricter limits on high-spread issuers (Dor et al., 2012).

Interaction with ESG Criteria

In addition to screens or tilts based on ESG criteria, active ESG strategies may
include intentional or unintentional active bets on duration and credit spreads.
These will contribute to the risk and return on the portfolio and should be prop-
erly accounted for in terms of contributions to duration and contributions to
DTS. If the liquidity of bonds selected using ESG criteria differs from that of
other bonds, this may also affect returns. Finally, screening on ESG criteria may
result in more concentrated portfolios. If this is the case, investors should be
aware that this may increase the level of unexpected loss on the portfolio.

Performance Measurement and Attribution

In this section we define and describe carry, roll down, sale and re-
purchase agreement (repo), forward yield, Sharpe ratio, volatility, and
Jensen’s alpha.

Investors and fund sponsors require accurate measures of fund perfor-
mance and suitable methods for attributing that performance to choices made
in constructing and managing a portfolio.

Return

The total return earned by holding a bond over a period has two sources: income
earned from coupon interest and the change in the bond’s price between the start
and end of the period. These two sources of return are closely related to two
measures that are often used in analysing returns: carry and roll down.

Carry is defined as the net income associated with holding a position over
time. For example, if investors buy a bond and hold it for a period of one
month, they will earn one month of accrued coupon interest on the bond, but
they must also pay one month of interest on the money borrowed. Bond pur-
chases are often financed through sale and repurchase agreements (known as
repo agreements) in which the bond is used as collateral to borrow money on
a secured basis from a repo dealer. The cost of funding the bond will depend
on the interest rate in this transaction, which is called the repo rate. Since the
coupon rate on the bond may be higher or lower than the repo rate, the carry
may be positive or negative. Carry is a predictable element of return that
determines a target level for the trade. If the carry is negative, then the bond
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must increase in price over the holding period by more than the negative
carry if investors are to make money. If the carry is positive, then investors
will make money so long as the bond does not fall in price by more than the
carry over the holding period.

Since most bonds have a finite life, however, their remaining time to
maturity will be shorter at the end of the holding period than it was at
the beginning. At the end of a one-month holding period, for example, a
five-year bond will have a remaining life of fours year and 11 months. Its
promised cash flows will fall on nearer dates, and they will be discounted
at interest rates that correspond to those nearer dates. As a result, it will
trade at a different price at the end of the holding period than it did at the
beginning, even if the yield curve has not changed. Investors call this ef-
fect roll down. The reason for this name becomes clear if we think about
what happens when the yield curve is positively sloped (i.e. long-term rates
are higher than short-term rates). The bond will increase in price over the
holding period because its cash flows will be discounted at lower rates at the
end of the period, so investors benefit from ‘rolling down’ the yield curve
(Figure 3.10).

Roll down is a less predictable element of return than carry because we
cannot be certain what will happen to interest rates over the holding period.
If rates were to increase, for example, this might more than offset any impact
that the shortening of maturity has on the bond’s price.

In fixed income trading, projected roll down is often reported on the as-
sumption that the yield curve will remain unchanged, but other scenarios
may be just as likely. One scenario of particular interest is if rates move over
time to the levels implied by forward yields (i.e. the yields at which bonds are
trading at the start of the holding period for delivery at the end of the holding
period rather than immediately). If this occurs, then any effect due to roll
down will be exactly offset by carry and investors will make neither a profit
nor a loss on the trade. To make a profit on a trade, the sum of the carry and

Roll Down
Yield

Lower yield

» Higher price

Shorter maturity

Maturity

Figure 3.10 Roll Down Hlustration.
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the actual roll down (i.e. the repricing of the bond based on what actually
happens to the yield curve) must be positive.

Carry and roll down are obviously important in determining returns on
bond portfolios as well as individual bonds. In portfolio management con-
texts, however, the meaning of these terms can be somewhat more ambig-
uous than in fixed income trading. Part of the reason for this is that a fund
may hold a bond for a long period of time. This complicates the calculation
of income on the position, since it will be necessary to consider income
earned from reinvesting coupon payments. Carry calculations are also less
likely to take into account funding costs, since the money used to purchase
bonds is provided by the fund’s investors. Carry is therefore usually taken to
be the income earned by receiving and reinvesting coupon payments. Some
portfolio managers, however, define carry to include the element of return
that we have called roll down (Bacon, 2019). Usually, but not always, these
calculations assume that the yield curve is unchanged over the holding period
(Kojien et al., 2018). Regardless of the precise definitions used, projected
carry and roll down are clearly key factors to be considered by investors and
fund managers, and the actual carry and roll down experienced by a fund will
to a considerable extent determine its performance over time.

For credit portfolios, changes in credit spreads are another key factor af-
tecting performance. Investors will want to understand what credit bets
were made by the portfolio manager and how they contributed to the fund’s
performance.

Risk

Fixed income investors are also, of course, concerned about risk. They will
want to construct measures of portfolio risk as well as return and may assess
portfolio performance in terms of risk-adjusted returns.

One widely used measure of risk-adjusted return is the Sharpe ratio. This
is the ratio of the excess return on the portfolio (i.e. its return in excess of
the risk-free rate) to the standard deviation of the excess return. The standard
deviation measures the dispersion in the excess return and is calculated as
the square root of its variance; in financial markets, the standard deviation
of return is often called volatility. The Sharpe ratio therefore measures the
excess return on the portfolio per unit of risk, as measured by volatility. If
the Sharpe ratio for a fund is higher than the Sharpe ratio for its benchmark,
then the fund has outperformed the benchmark. More generally, investors
may compare the performance of different funds in terms of their Sharpe ra-
tios and portfolio managers may assess possible investment strategies in terms
of their projected Sharpe ratios (Sharpe, 1966). Such comparisons should be
treated with caution, however, since applying a Sharpe ratio to an individual
fund in isolation ignores the correlation that the fund may have with other
components of investor’s total portfolio.
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Risk-adjusted return can also be measured by comparing the return on
the portfolio to its expected return based on a specific asset pricing model,
such as the Capital Asset Pricing Model (CAPM). The CAPM suggests that
the expected excess return on a portfolio should be proportional to its sen-
sitivity to the excess return on a broadly diversified ‘market’ portfolio. This
sensitivity is measured by the fund’s beta with respect to the market portfolio,
where beta is defined in much the same way as we defined the beta of a fund
with respect to its benchmark in the previous section (Sharpe, 1964). The
risk-adjusted return on the portfolio can be measured by its return relative to
its expected return as predicted by the CAPM. This measure of risk-adjusted
return is called Jensen’s alpha (Jensen, 1968). Operationally, this is equivalent
to the way the alpha of a portfolio is measured with respect to its benchmark
in the last section.

Many fixed income investment managers rely primarily on judgement
when selecting bonds and constructing portfolios, informed to a greater or
lesser extent by quantitative analysis of credit risk and interest rate risk. Some
managers, however, take a more explicitly quantitative approach. This can
include the use of optimisation in asset allocation.

An optimiser is a mathematical tool or algorithm for identifying efficient
portfolios based on estimated or forecast expected returns and covariances.
The covariances are functions of the standard deviations of return and cor-
relations between assets. All these inputs will be measured with error, so
optimisation will tend to over-allocate to assets or asset classes whose returns
are overestimated or whose standard deviations of return and correlations
with other assets are under-estimated. In this sense, optimisation can be a
tool for maximising estimation errors (Michaud, 1989). Various techniques
can reduce the impact of estimation error, including bootstrapping and
Monte Carlo methods for resampling (Michaud and Michaud, 2008). Alter-
natively, some investment managers prefer to avoid optimisation altogether
and construct equal-weighted portfolios from securities selected on the basis
of judgement or quantitative analysis.

Regardless of how a portfolio is constructed, portfolio managers, sponsors,
and investors will require answers to basic questions about its performance.
These include: was the portfolio consistent with the stated investment policy?
Did it expose investors to acceptable levels of risk? How did the active allo-
cation decisions made by managers contribute to its risk and return? What
risk factors had the largest impact on performance? These questions are the
subject of performance attribution analysis.

This requires constructing a suitable factor model for fixed income risk.
Many such models exist and differ significantly in content and emphasis
(Figure 3.11). These models can be used to explain performance in terms of
exposure to identifiable risk factors. For example, investors may have made
significant active bets related to the shape of the yield curve or the credit
spread on high yield debt, which affected investor performance relative to
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Figure 3.11 MSCI Fixed Income Factor Model.
Source: Shepard and Zhou, 2020.

the benchmark. Understanding this relationship is critical to controlling risk
and generating alpha.

Exposure to benchmark interest rates (e.g. government bonds and swaps) is
captured by key rate durations. These measure the sensitivity of a security or
portfolio to a shift in the benchmark yield for a specific maturity, providing
a more granular assessment of interest rate risk than ordinary duration. This
helps capture the portfolio’s sensitivity to twists or other changes in the shape
of the yield curve as well as to changes in the level of interest rates. DTS models
capture exposure to changes in credit spreads on corporate bonds, leveraged
loans, ABS, and other credit-risky instruments. Key rate DTS models are used
for credit spreads on Euro sovereign debt relative to Germany to capture dif-
ferences in spread risk forecasts across maturities. Jointly, these DTS models
capture the portfolio’s exposure to credit risk. The risk model also includes
key rate breakeven inflation factors for inflation-linked bonds, implied volatil-
ity factors for bonds with embedded optionality (e.g. callable bonds or MBS),
and basis factors that model spreads between closely related instruments (e.g.
on-the-run and off-the-run government bonds) that may change over time.
Currency risk and issuer-specific risk (which can be important for concentrated
portfolios) are also modelled. Together, the factors in the model are designed to
capture all the key drivers of fixed income risk and return.

Risk models can also be used to reduce tracking error in passive investment
strategies and to improve the efficiency of portfolio optimisation by allowing
covariances to be estimated from a relatively small number of risk factors.

Conclusion

This chapter provided a common framework for interpreting the practices
and recommendations of fixed income investors and portfolio managers.
This influenced our decision to focus mainly on applications related to credit
analysis (including credit ratings) and fixed income portfolio management,
since integrating ESG factors into those processes is a critical step towards
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wider acceptance of the principle of responsible investing by both issuers and
investors.

Choices based on ESG factors may affect the interest rate and credit risk
structure of a portfolio, and investors should control for this when measuring
and attributing performance. They should also consider the impact of ESG
factors on credit ratings and credit analysis. When read in conjunction with
the other contributions to this volume, this chapter and the previous chapter
will provide investors with the tools they need to make more effective de-
cisions as they expand their responsible investing universe to include fixed
income markets.
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4 The Landscape of
Responsible Investment and
Fixed Income

Carmen Nuzzo and Sixtine Dubost

Introduction

Global debt reached US$226 trillion at the end of 2020 — equivalent to more
than 256% of global GDP — with more than three quarters of this from public
and non-financial corporate entities'. This staggering number, partly exac-
erbated by the COVID-19 pandemic, implies that debt capital markets are
becoming an increasingly important segment of the responsible investment
agenda. More and more, investors are appreciating that the risk assessment of
fixed income instruments needs to be more holistic than in the past, and that
they need to build frameworks that allow for a more systematic consideration
of environment, social, and governance (ESG) factors, beyond traditional
financial metrics. In addition, there is growing realisation that long-term
returns are dependent on stable, functioning, and well-governed production
and economic systems.

As funding providers, fixed income investors play a unique role in promot-
ing sustainable investing practices. Their capital allocation decisions affect
the environment and society. By embedding ESG considerations into these
decisions, they can impact the cost of capital for debt-issuing entities and can
channel funds towards those that are contributing to more sustainable busi-
ness and growth models (through delivering positive real-world outcomes
and/or through reducing negative impacts).

Admittedly, until recently, low central bank policy rates and quantitative
monetary policy easing have created a distortion in risk pricing that is not
conducive to this investor mindset. Nevertheless, the responsible invest-
ment movement continues to grow, as attested by the rising number of sig-
natories of the Principles for Responsible Investment (PRI), the growth in
the number of countries that have committing to net zero carbon emissions
over the next 30—40 years, and the rapid growth in responsible investment-
related regulation (see Chapter 23).

This chapter explores why the focus of responsible investment has ex-
panded to fixed markets and how this interest is shaping the practices and
performance of issuers and of investors. It focuses on the following nine
themes:
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The PRI

Responsible investment in fixed income: drivers and barriers

Market size and characteristics

Approaches and strategies for incorporating ESG into investment
decision-making

PRI signatory practices

The PRI’s ESG in Credit Risk and Ratings Initiative

Different types of issuers

Bondholder engagement: goals and challenges

Data availability, ESG information providers, and fixed income

The PRI

The PRI 1s a global investor association that promotes responsible investment,
defined as a strategy and practice to incorporate ESG factors in investment
decisions and active ownership. This approach complements traditional fi-
nancial analysis.

The PRI works with its international network of signatories to put the

six Principles for Responsible Investment (see Box 4.1) into practice, with
the goal of guiding and supporting them in understanding the investment
implications of ESG issues, integrating them into investment decisions, and
promoting active ownership. Investors publicly commit to adopt and imple-
ment them where consistent with their fiduciary responsibilities.

BOX 4.1 WHAT ARE THE SIX PRINCIPLES FOR
RESPONSIBLE INVESTMENT??

The six Principles for Responsible Investment are a voluntary and aspi-
rational set of investment principles that offer a menu of possible actions
for incorporating ESG issues into investment practices.

Principle 1: We will incorporate ESG issues into investment analysis
and decision-making processes.

Principle 2: We will be active owners and incorporate ESG issues
into our ownership policies and practices.

Principle 3: We will seek appropriate disclosure on ESG issues by the
entities in which we invest.

Principle 4: We will promote acceptance and implementation of the
Principles within the investment industry.

Principle 5: We will work together to enhance our eftectiveness in
implementing the Principles.

Principle 6: We will each report on our activities and progress to-
wards implementing the Principles.
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*Total AUM include reported AUM and AUM of new signatories provided in sign-up sheet
that signed up by end of March of that year.

The original investor group was convened by the (UN) Secretary-General Kof1
Annan in 2005 and the PRI was officially launched in April 2006. Since then,
the number of signatories has grown from 100 to over 3,000 (see Figure 4.1). The
majority are asset managers, with asset owners (pension, insurance, and sovereign
funds as well as family offices) representing about 20%.

Responsible Investment in Fixed Income: Drivers and
Barriers

Fixed income investors have embraced the concept of responsible investment
later than shareholders due to a combination of factors. These include the
complexity of fixed income instruments, the lack of formal voting rights
associated with these instruments (which has acted as a deterrent to engage-
ment with issuers), and limited academic and market research on the links
between ESG consideration and bond performance. The incorporation of
ESG factors in fixed income products has also been held back by the limited
understanding of the financial materiality of ESG topics, and by the diffi-
culty in applying the responsible investment approaches developed for listed
equities to fixed income (see Chapter 8).

Despite these challenges, fixed income investor appetite for responsible
investment has grown rapidly in recent years, particularly since the adop-
tion of the UN 2030 Agenda for Sustainable Development® by UN mem-
ber states in 2015 and the signing of the 2015 Paris Agreement on Climate
Change.* Other factors have also played an important role in increasing in-
vestor interest:
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*  Responsible investment is increasingly seen as a risk management tool,
driven both by the number of examples demonstrating that ESG factors
may affect investment valuations and by the increased availability of data
to measure these factors.

*  Demand from retail and institutional investors for responsible investment
products.

*  Growing acceptance that the concept of fiduciary duty is evolving and
that it should be interpreted in a more holistic way, beyond mere finan-
cial returns.

e The growth of sustainable finance-related regulation, in particular in the
European Union.

*  The rapid growth in the thematic bonds market where proceeds are ring-
fenced to specific projects or funds are raised to deliver strategic out-
comes with environmental or societal benefits (Figure 4.2).

Fixed income investors also increasingly recognise that many ESG factors
contribute to inflation dynamics (oil and soft commodity prices, demo-
graphic trends that influence consumption, and savings patterns or carbon
taxes, to name a few); and inflation together with fiscal and monetary policy,
has long been the main areas of focus for bondholders. Moreover, many ESG
factors contribute to GDP growth (which, in turn is important for inflation,
fiscal and debt sustainability as well as currency stability) and can affect the
credit risk (i.e. the probability that a debt issuer may not honour its repayment
promise on time and in full) of sovereign and sub-sovereign issuers.
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Figure 4.2 ESG Integration in Fixed Income: Drivers and Barriers.
Sources: CFA Institute and PRI, 2018.
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Market Size and Characteristics

The 2019 PRI signatory survey provides a snapshot of ESG practices in fixed
income assets. For the 1,706 PRI signatories that responded, debt instru-
ments accounted for US$42.8 trillion or 46% of the total signatory AUM (see
Figure 4.3).

Within the debt instruments category, sovereign, supra-national, and
agency bonds represented nearly 45% of invested AUM, followed by non-
financial corporate bonds at 23%, and smaller shares in financial corporate
bonds, securitised products and other debt instruments (Figure 4.4).

Approaches and Strategies for Incorporating ESG into
Investment Decision-Making

Compared to shareholders (or listed equity investors), fixed income investors
are more concerned about downside risks. Material ESG factors are therefore
assessed by fixed income investors primarily from a downside risk perspec-
tive when making an investment decision. Having said that, ESG analysis is
increasingly used by fixed income investors to enhance returns or for relative
value investment strategies. Another important point of difference is that
bond duration is an important consideration, and fixed income investors need

Private equity

2% Hedge funds
Real estate 1%
4%

Listed equity
38%

Figure 4.3 Breakdown of Reported AUM Invested in all Asset Classes, 2019.
Source: PRI
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Figure 4.4 Breakdown of Reported AUM Invested in Fixed Income and Other Debt
Instruments, 2019.
Source: PRI.

to consider whether a particular issue will become material during or after
the lifetime of the bond.

ESG Investment Approaches

Broadly speaking, ESG factors can be incorporated into fixed income invest-
ment strategies using three approaches: integration, screening, and thematic.
Investors select between, or combine, these approaches based on their invest-
ment objectives. These range from integrating ESG factors in the analysis
to enhance the investment risk-return profile, to using specific norms for
screening (i.e. avoiding specific sectors or only including selected ones) to
investing with a theme (i.e. driving capital towards particular environmental
and/or social goals). Table 4.1 presents a broad overview of some of the dif-
ferences between the different approaches.
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Table 4.1 Comparing Key Characteristics of ESG Incorporation Approaches in
Fixed Income.

Integration  Screening  Thematic

Gives a more complete picture of the risks and °
opportunities faced by an issuer
Is applicable to investors that have no interest °
in considerations outside of their risk return
profile
Largely about managing downside risk
Can fit within existing investment processes ° ° °
Restricts investment in certain industrial sectors, ° °
geographic regions, or individual issuers,
typically for ethical reasons

Non-financially material ESG factors or ethical ° °
considerations are incorporated into investment
decisions

Directs capital towards issuers or securities that °
contribute to environmental or social outcomes

Largely about identifying opportunities °

This tables gives a broad overview of some of the differences between the major types of ESG
incorporation. It is not a detailed or exhaustive classification.

Integration — Adding ESG Factors to Financial Analysis

Integration involves identifying and assessing material EGS factors alongside
traditional financial factors when making an investment decision about a spe-
cific issuer or security, or the overall portfolio structure. Integration typically
encompasses three steps:

1 Investment research: Identifying material ESG factors (at the issuer level,
as well as for individual securities) that may impact downside risk (or
provide topics for engagement).

2 Security valuation: Integrating the material ESG factors into financial
analysis and valuation (e.g. through internal credit assessments, forecasted
financials and ratios, relative ranking, relative value/spread analysis, and
security sensitivity/scenario analysis).

3 Portfolio management: Including the ESG analysis in decisions about risk
management and portfolio construction (e.g. through sector weightings).

The integration approach varies according to the issuer type, depending on
whether the debt instrument is issued on the private or public market, and
whether the issuer is a corporate, a sovereign, a sub-sovereign, or a suprana-
tional entity. Each issuer type presents investors with different data disclosure
and engagement challenges.
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Many ESG factors have traditionally featured in debt instrument valua-
tions, but have not been labelled as such. For example, the composition and
the independence of a corporate board, as well as internal controls and risk
management protocols, are typically part of the assessment of governance.
This remains the predominant factor in the ESG integration process, as it
affects more directly one of the primary risks for bondholders, credit risk.
However, there are also new other governance aspects that are now becoming
relevant. Examples include board diversity, pay structures, and inclusiveness.
Furthermore, social and environmental factors are becoming increasingly
relevant: for example, labour standards in the supply chain, employee health,
and safety as well as climate change — both physical risks and risks related to
the transition to a low-carbon economy.

Screening — Filtering the Investable Universe

Screening uses a set of filters to determine which issuers, sectors, or activi-
ties are eligible to be included in a portfolio based on investor preferences,
values, or ethics. Filters are typically based on including or excluding
particular products, services, or practices. For example, a screen might
be used to exclude the highest carbon emitters from a portfolio, or to
target only the lowest emitters. ESG scores for screening can be obtained
from specialist ESG service providers, or by creating a proprietary scoring
methodology.
Screening can be performed in three different ways:

*  Negative screening (i.e. avoiding the worst performers). This involves
excluding certain sectors, issuers, or securities for poor ESG performance
relative to industry peers, or based on specific ESG criteria (e.g. avoiding
particular products/services, regions, or business practices).

*  Norm-based screening (i.e. screening issuers against minimum stand-
ards of business practice based on international norms). Commonly
used frameworks include UN treaties, UN Security Council sanc-
tions, the UN Global Compact, the Universal Declaration on Human
Rights Declaration, and the Organisation for Economic Cooperation
and Development Guidelines for Multinational Enterprises.

*  Positive screening (i.e. investing in sectors, issuers, or projects because
they have better ESG performance than their industry peers).

Thematic — Allocating Capital Towards Environmental or Social
Outcomes

Thematic investing identifies and allocates capital to themes or assets related
to certain environmental or social outcomes, such as clean energy, energy
efficiency, or sustainable agriculture.
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Green bonds fall into this category. These are a rapidly growing segment of
fixed income products that are specifically earmarked to fund climate and en-
vironmental projects. In 2019, global green bond and loan issuance set a new
record, exceeding US$ 257 billion, an increase of 51% compared to 2018. (Cli-
mate Bond Initiative, 2020a, b). These bonds are generally issued in accord-
ance with various international standards and frameworks; examples include the
Green Bond Principles, the Green Loan Principles, the Climate Bonds Standard,
and local standards such as Japan’s green bond guidelines and taxonomy. Green
bonds have been issued by corporates, sovereigns, supra-nationals, agencies, and
sub-nationals. Other types of thematic bonds include social bonds, sustainability
bonds, and Islamic bonds (sukuk).

PRI Signatory Practices

A combination of screening and thematic approaches is the most popular ESG
fixed income incorporation approach among PRI signatories (see Figure 4.5).
In 2019, more than 35% of PRI’s signatories adopted this mix in 2019, up
from 31% in 2017 (no data are available for 2018). The second most common
option was integration alone (around 25% in both 2017 and 2019), with 19%
of signatories opting for screening only (compared to 22% in 2017).

Screening

The screening for ESG issues when constructing a portfolio has a long his-
tory within responsible investment (Sparkes, 2002). It is mostly implemented
through exclusion rules (negative screening). Figure 4.6 shows that negative
screening was adopted by more than 90% of PRI signatories investing in
fixed income assets in 2019, with approximately half using positive/best-in-
class screening.

ESG Strategies used
© All three

® Screening and Thematic
@ Thematic and Integration
Screening and Integration

@ Screening only

© Thematic only
2019 | = 36% % 19% 24% ® Integration only
None
2017 9% 31% /o 22% 26%

0% 20% 40% 60%

80% 100%

Figure 4.5 ESG Methodology Breakdown for Fixed Income Assets.
Source: PRI
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Figure 4.6 Screening Methods (percentage of PRI signatories, 2019).
Source: PRI

As screening can be both positive and negative, choosing the right cri-
teria is one of the biggest investor challenges. These criteria, or filters, are
usually based on data received from third-party vendors, which feed into
internal systems. Screening can also introduce biases, by underweighting or
overweighting certain industries or issuers. Many investors now use a mix
of both approaches, screening out companies which do not respect certain
requirements, and proactively choosing the best issuers which are making a
difference in each sector.

Thematic

Bonds linked to environmental goals are highly popular amongst investors
(69% of signatories had invested in such bonds in 2019), compared to bonds
linked to social goals (33%) or bonds linked to both environmental and social
goals (39%) (see Figure 4.7).

To ensure enforcement of ESG promises in their thematic investments,
66% of signatories require that themed bond proceeds are only allocated
to environmentally or socially beneficial projects, and 62% of signatories
require the issuer to demonstrate a process determining the eligibility
of projects to which themed bond proceeds are allocated. There is also a
small but growing segment of the market, albeit expanding rapidly amidst
rising demand for such products, that contribute to environmental and
societal outcomes.

The main challenges lie around greenwashing and the lack of a standard-
ised definition. A universal definition of green, social, or sustainable bonds
does not exist yet — although some standards are becoming a wider-used ref-
erence, notably the International Capital Market Association (ICMA) Green
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Figure 4.7 Thematic Investments Breakdown (percentage of PRI signatories, 2019).
Source: PRI.

Bonds Principles® and the Climate Bonds Initiative (CBI) Green Bond Prin-
ciples and Climate Bond Standard.®

Increased transparency and accountability are crucial to the integrity of
the market. Issuers’ compliance with the green bond principles or social bond
guidelines is currently voluntary. Whilst thematic bonds are often accompa-
nied by certifications and third-party verifications, creditors have limited op-
tions should the proceeds not be allocated according to the initial objectives.
Therefore careful due diligence by investors is required prior to the purchase
of these bonds as well as ongoing monitoring and tracking.

More recently, a new class of thematic bonds has emerged, the so-called
sustainability-linked bonds (SLB), with variable coupon payments depend-
ing on the achievement of selected key performance indicators or targets
(such as increasing the use of recycled materials or a reducing greenhouse gas
emissions). The effectiveness of these products in driving sustainable goals
lies with the credibility of the targets which need to be ambitious, but also
realistic at the same time.

Integration

Among the various ESG integration methods available to investors, integrating
ESG analysis into fundamental analysis 1s, by far, the most popular, followed al-
most equally by: ranking an issuer based on its ESG ‘profile’ relative to a chosen
peer group, adjusting issuers’ internal credit assessments, and integrating ESG
analysis into portfolio weighting decisions. More advanced practices (e.g. sensi-
tivity analysis and scenario analysis) are less frequent (Figure 4.8).

A CFA-PRI survey (CFA and PRI, 2019) of 1,100 financial professionals
globally showed that practitioners all around the world believed that ESG issues
impact corporate bond an sovereign debt prices, to an extent. The survey also
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Figure 4.8 ESG Integration Methods (percentage of PRI signatories, 2019).
Source: PRI.

found that there are still noticeable regional differences on how investment
managers and asset owners integrate ESG factors in their practices, with the
common perception being that Western Europe is more advanced and that Asia
and the Americas are lagging.

The PRI’s ESG in Credit Risk and Ratings Initiative

Although ESG factors are not new to credit risk analysis, the extent to which
these factors are explicitly and systematically considered by fixed income inves-
tors is. As investors start building more formal processes and frameworks in
their fixed income valuations, credit risk is the area in which consideration
of ESG factors is easier to conceptualise, as many ESG factors can impair an
issuer’s willingness and ability to repay its debt promises.

ESG factors may also affect bond valuations through other channels, such
as their impact on inflation and on economic growth. However, these links
have not attracted market participants’ attention, although it is noteworthy
that a rapidly expanding group of central banks and supervisors, the Net-
work for Greening the Financial System,” is now convening regularly on a
voluntary basis to share best practice, to contribute to the development of
environmental and climate risk management in the financial sector, and to
mobilise mainstream finance to support the transition towards a sustainable
economy.
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The PRI has focused on credit risk as a central element of its fixed income
workstream. Its flagship programme, the ESG in Credit Risk and Ratings
Initiative,® aims to enhance the transparent and systematic incorporation of
ESG factors in credit risk analysis. This project was launched in 2016 with
a Statement’ signed by investors and credit rating agencies (CRAs), com-
mitting to work collaboratively towards the Initiative’s goals. To date, the
Statement has been signed by close to 180 investors with over US$40 trillion
of AUM and 27 CR As.

The range of signatories, investors, and CR As is very broad and is diversi-
tied globally. Big players —such as Goldman Sachs Asset Management, Legal &
General Investment Management, Allianz or PIMCO — are supporting this
Initiative, alongside smaller investment managers and asset owners — the
Church of Sweden, CCOOQO, and Vancity Investment Management for in-
stance. Fixed income assets represent nearly two thirds of the Statement
signatoriess AUM. The uptake by CRAs has been equally quite remarka-
ble. The Initiative is actively supported by the three largest global players
(Moody’s Investors Service, S&P Global Ratings and Fitch Ratings) as well
as more regional and specialised ones (e.g. Liberum Ratings in Brazil, China
Chengxin International Credit Rating in China, Nordic Credit Rating in
the Nordic countries). These agencies are not all at the same stage of devel-
opment, and have different resources and expertise, but they are all working
towards the same goals.

Effectively, the PRI is facilitating a dialogue between investors and CR As
to cultivate a common language and discuss and understand the materiality
of ESG risks to creditworthiness. The initiative’s seminal work recognised
that many ESG factors had traditionally been considered withing credit risk
analysis, especially governance. At the same time, it highlighted that a large
number of ESG factors were new and their financial implications needed to
be better researched and understood. Both sides concurred that they were in
the early phase of formalising a systematic approach to considering environ-
mental and social factors and making ESG factors more explicit. Further-
more, they recognised that assessing where these are relevant and how they
can impact balance sheets and cash flow projections needed more work.

At the start of the initiative, there were some disconnects between inves-
tors and CR As. These disconnects informed the subsequent work that the
PRI conducted by organising over 20 forums in 15 countries for credit prac-
titioners to discuss them. Some were misconceptions, others real challenges.
We provide a brief description of the main four issues below.

1 Materiality of ESG Factors
One initial disconnect was on the relevance of ESG factors for credit
risk, as not all ESG factors alter the probability of default of an issuer
or of a single issue — which is what CR As assess. However, ESG fac-
tors may negatively affect the trading performance of a bond — which is
what investors focus on — or may become material beyond typical credit
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rating horizons. For example, a company may easily meet the costs of
an environmental accident, but if the frequency of accidents and their
magnitude starts to increase (all else being equal), its financial strength
may deteriorate.

Forum discussions considered the value of using ESG factors as early
indicators that can expose inadequate management oversight and poten-
tially anticipate deteriorating credit conditions — even before traditional
financial metrics worsen. These discussions also helped to clarify that
the materiality of ESG issues from a credit risk perspective depends on
many factors, such as the financial profile of an entity, its sector and
geographical location, as well as the type and characteristics of a bond.
Moreover, on the environmental front, the importance of differentiat-
ing between physical and transition risks (including policy developments)
was highlighted.

Time Horizons

The most contentious disconnect proved the issue of time horizons,
with CRAs typically looking three to five years ahead in their corpo-
rate analysis, whilst investors were demanding that CR As take a more
forward-looking in addressing long-term trends, risk trajectories, and
their potential triggers. Participants agreed that there is no silver bullet
to identify the right time horizon over which to assess ESG factors in
credit risk analysis. However, they concurred on the benefits of gath-
ering insight about future environmental and social factors to better
evaluate the quality of governance, as well as the sustainability of busi-
ness models.

Due to the multi-dimensional nature of ESG factors, difficulties in
modelling non-financial factors and capturing data interdependencies
were cited among the biggest obstacles to ESG consideration in credit risk
analysis. Specifically, the interplay between the following was flagged:
(1) the long-term structural trends that tend to influence ESG risks; (2)
the probability that ESG-related incidents will materialise and the tim-
ing of when these issues will materialise; (3) the risk of these incidents
reoccurring; and (4) their impact on an issuer’s credit fundamentals and
issuer’s ability to adjust its business model by buying or selling companies
and introducing or reacting to disruptive technology.

Organisational Approaches to ESG

Expertise and resources have been improving among both investors
and CR As, particularly where there is senior management buy-in. The
level of CRA participation is a testament to this. However, building a
formal framework to ensure that credit analysts systematically consider
ESG factors is still a work in progress. Different approaches that could be
taken were considered, including developing skills in-house, insourcing
external expertise, or outsourcing on an ad-hoc basis.

Overcoming internal inertia is another obstacle. While some investors
and CR As are making headway, for other market players breaking down
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barriers, addressing siloed work practices, and securing internal buy-in
is challenging. Another hurdle is how to incentivise and reward analysts
that are the best at unlocking ESG value because it can take decades for
corporate strategies to produce tangible results, or for blow-up events to
materialise. Finally, the benefits and drawbacks of a built-in approach,
which is integrated but more challenging to demonstrate, were consid-
ered versus an add-on approach (with a separate ESG score that may
obfuscate the credit-focussed analysis).
4 Communication and Transparency

Communication and transparency specifically on ESG topics were
limited at the start of the initiative, partly due to a lack of meaningful
outreach or engagement, but are now improving. Gaps exist at different
levels of the investment chain — not only between investors and CR As
but between asset owners and asset managers and, ultimately, bond is-
suers. Few participants were aware that some CRAs were making ESG
factors more transparent in their methodologies and research, and of the
rating changes which had occurred as a result.

Several options on how to improve CRA communication were dis-
cussed, including how they present ratings and signal long-term risks.
Ideas ranged from a separate ESG section within credit opinions to sec-
toral and scenario analysis.

Importantly, since the initiative started, there has been notable regu-
latory changes amid growing realisation that ESG issues, such as climate
change, can represent systemic risks to financial markets. For example,
as of March 2020, among other information, CR As in Europe need to
disclose in their press releases or reports whether the key drivers behind
the change of rating and/or outlook correspond to identified ESG factors
(ESMA, 2019).

The PRI work is still ongoing but the transformation it has seen, es-
pecially at the CRAs’ organisational level, has been remarkable. As a
result of the interaction with the PRI signatories and increased regula-
tory scrutiny, the largest CR As now have dedicated ESG web pages with
sectoral and thematic research, they have appointed analysts and clear
senior leaders who are responsible for ensuring ESG factors are fully in-
tegrated in credit opinions and discussed at rating committees, and many
have improved their analytical tools, partly also through acquisitions of
ESG providers of data and services. More importantly, the number of
credit rating actions (whether upgrades, downgrades, or affirmation
of opinions) that have ESG factors explicitly mentioned among their key
drivers has been rising (Figure 4.9).1

Despite the progress, more work lies ahead. The forum discussions
revealed that some of the initial perceived investor-CR A disconnects
are shared challenges that credit practitioners face as they build a more
systematic framework to consider ESG factors, and that more efforts are
needed to (a) assess ESG factors’ materiality and, in the case of inves-
tors, performance attribution; (b) monitor the ESG triggers that may
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Figure 4.9 CRA Progress on ESG Integration.
Source: PRI, 2018.
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alter credit risk assessments and threaten the sustainability of business
models over the long term; and (¢) reach a minimum level of ESG
standardisation. Against this backdrop, the PRI compiled a list of
action areas, which are aimed at improving the process and output
of ESG consideration in credit risk analysis (see Figure 4.10). Some
areas target both CR As and investors, and others are more tailored to
either stakeholder.

Through the forums that were held in Mainland China, Latin America,
and South Africa, the initiative also highlighted how ESG factors evalua-
tion and relevance vary by countries and that, although awareness of the
need for augmented risk assessments in emerging markets is also improv-
ing, more tailored regional work is needed in these countries.

The initiative is still ongoing and has embarked in a second phase of
the project, to broaden the investor-CR A dialogue to other key stake-
holders, primarily corporate borrowers, to improve data disclosure and
engagement.11 The outreach has also started to extend to ESG informa-
tion providers and investment consultants.
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Different Types of Issuers

The way ESG factors are considered into debt instrument valuations varies
depending on the issuing entity. For example, ESG data disclosure may differ
with the size of a company or if the debt instrument is private or public. The
materiality of ESG factors and their weights in the analysis changes depend
on whether the issuer is a corporate, a sovereign, a sub-sovereign entity, or a
supranational.

In addition to its broader work on ESG in credit risk, PRI is also con-
ducting dedicated work on how to consider ESG factors in sovereign debt
analysis'? and has started investigating ESG considerations in sub-sovereign
debt instruments and structured products. Whilst the work in these two
latter areas is still evolving, the work that the PRI has been conducting on
ESG integration for sovereign bonds has revealed some important points:

*  Sovereign bond investors already integrate some ESG metrics into re-
search, valuations, and asset selection, while some financial and macro-
economic indicators have an ESG component. However, systematic ESG
incorporation is rarely applied to sovereign debt, due to a lack of con-
sistency in defining and measuring material ESG factors, and overall less
developed tools and techniques (PRI, 2019).

e The spectrum of ESG data that is comparable across countries is broader
than that available for corporate issuers and released at regular intervals.
Many are available free of charge from national statistics and reputable
international institutions, such as the World Bank, which now has a ded-
icated ESG portal,13 the International Monetary Fund (IMF), and the
World Economic Forum.

e Governance has traditionally been regarded as the most material ESG
factor and has been extensively incorporated into credit rating models
and valuations, in a similar manner to corporate bond analysis. In con-
trast to corporate bonds, however, social factors (such as demographic
changes, education, human capital, living standards, and income inequal-
ity) appear to have relatively more weight than environmental factors in
sovereign bond evaluations, although the impact of environmental issues
is expected to increase over time.

*  Engagement with sovereigns has a different purpose to engagement with
corporate issuers; it can be more challenging but remains very important
for fact finding. For example, it may provide a better understanding of
topics or in geographies where standard economic data is difficult to
collate. Furthermore, it is an important channel to convey investors’ ex-
pectations, and for sovereigns to understand how their borrowing costs
may vary depending on their ESG performance. The following section
on bondholder engagement elaborates on some of these points more

in-depth.
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Bondholder Engagement: Goals and Challenges

Issuer engagement is key to responsible investment in any asset class, and debt
instruments are no exception (PRI, 2018).

Historically, engagement in an ESG context has been viewed as a more
prominent domain for equity investors, who have embraced ESG integration
and used annual general meetings, quarterly analyst calls, and voting rights
to engage, support, or challenge corporate management and strategies, either
individually or collaboratively.

However, attention to the importance of ESG engagement has shifted to
other asset classes more recently, including fixed income, where engagement
is conducted with different goals and through different channels, compared
to those available to shareholders. Indeed, in 2019, almost a third of PRI sig-
natories were engaging on more than half of their AUM, compared to only
14% in 2017 (see Figure 4.11). At the same time, the number of signatories not
engaging at all shrank significantly, from 43% in 2017 to 7% in 2019.

Unlike shareholders, bondholders cannot appoint directors to run corpo-
rate operations. However, in their capacity as a source of corporate external
financing, bondholders’ expectations are an important signal for corporate
management and public issuing entities.

Through the engagement process — known also as active ownership —
fixed income investors can not only improve their due diligence and research
ahead of investment decisions, but also encourage issuers to increase ESG
data disclosure, better manage material ESG risks, and help issuers improve

Percentage of AUM ® >50% ®26-50% ®5-25% <5% @ Did not engage

2019 28% 7%

2017 43%

0% 20% 40% 60% 80% 100%

Figure 4.11 Share of Fixed Income Assets under Management on which PRI Signa-
tories Engage.

Source: PRI.
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ESG practices. To this end, good engagement requires identifying relevant
ESG factors, choosing issuers to engage with, setting objectives, tracking
results, and feeding those results back into investment decision making (see
Figure 4.12). Persistence, consistency, and listening are key.

Bondholders can decide to engage with issuers for a variety of reasons (e.g.
as part of their due diligence for risk assessment) to respond to requests from
clients, or for regulatory requirements. Based on their annual reporting ac-
tivity, it appears that most PRI signatories engage to gain an understanding
of an issuer’s ESG strategy and/or management, to encourage improved and
increased ESG disclosure, and to influence issuer practice on ESG issues.

Bondholder ESG engagement can be prioritised based on size, credit qual-
ity, duration of holdings, and degree of existing transparency. Its effectiveness
can be maximised depending on the timing of engagement across the bond
issuance lifecycle (for example pre-, at or post-issuance), whether the debt is
publicly issued or privately placed, or whether the issuer expects to return
to the market. For example, engagement could take place during investor
roadshows, at debt origination and reissuance, within private or public meet-
ings. Finally, investors can engage individually or in collaboration with other
investors (including across asset classes).

Whilst bondholders have a less established culture of engagement than
listed equity investors, a dialogue with issuing entities is a better proposition
than divesting. This step is relatively more effective if it is part of an escalation
process and if it is done at scale.

One of the main challenges for bondholder engagement is establishing
who is the right counterpart to engage with:

INVESTMENT DECISION
Research the issues
Determine which ESG issues are material to the portfolio
Select issuers
Prioritise which issuers to engage with, e.g. problem sectors or
markets, worst performers, those that have breached standards
Set objectives
Choose objectives and milestones, including how to track them
Engage ESG integration
Meetings, emails/letters, site visits (individually or Information learned from engagement feeds into investment
collaboratively) analysis

Not invest, underweight, divest or avoid new debt issuance
Investors can choose one of the above options if engagement is
not successful

Escalate if necessary
Strengthen position through collaboration

Figure 4.12 Key Steps in the Engagement Process.
Source: PRI.
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*  For corporate bond investors, this would ideally be the chief financial of-
ficer (CFO) or treasury department official. However, this is not always
easy, as meetings with CFOs or treasurers are often narrowly focused on
technical, debt-related matters and do not provide the space or opportu-
nity to cover the broader strategic considerations that can be important
to ESG discussions.

*  For sovereign debt investors, the engagement process includes a variety of
stakeholders, beyond government officials, including opposition parties,
trade unions, employers’ associations, media representatives, and suprana-
tional entities such as the IMF, the World Bank or the OECD that conduct
regular country research. Importantly, when engaging directly with govern-
mental institutions, sovereign bondholders do not approach sovereign issuers
for lobbying, advocacy, or for targeting regulatory or legislative changes;
rather to enhance credit-relevant ESG disclosure and better assess the ESG
factors that can affect fiscal sustainability (PRI, 2020b).

There are also other engagement challenges, such as foreign currency portfo-
lio constraints, which limit the investable universe (especially for pension and
insurance funds); the size of bond holdings (which may be too small or too
big); the issuer location (in emerging or advanced economies); and the lack of
an ‘engagement mindset’, depending on the purpose of the bond investment
(e.g. if it is done for liquidity purposes only) and on the fixed income instru-
ment maturity.

For all these reasons, the degree of engagement varies but, in general,
engagement with sovereigns on ESG topics is perceived to be more difficult
than with corporates and therefore relatively less common — partly also be-
cause of fears that voicing concerns about ESG issues affecting growth and
public accounts may be misinterpreted as political criticism.

Indeed, according to the 2019 reporting data, a third of PRI signatories
engaged with corporate issuers on more than half of their assets under man-
agement, compared to 21% for SSA issuers. Moreover, less than 2% of signa-
tories did not engage at all on their corporate bond holdings, compared to
20% for SSA bonds.

Still, framing engagement around ESG disclosure and progress towards
existing policy commitment is important. For example, investors can ask for
better disclosure about alignment with the Sustainable Development Goals
(SDGs)'* and government plans to achieve them, or track progress against
the Paris Agreement commitments. Disclosure frameworks such as the Task
Force on Climate-related Financial Disclosures (TCFD) and targeted ini-
tiatives such as Climate Action 100+ (CA100+) currently do not exist for
sovereigns.

In the case of engagement with both corporate and sovereign issuers, for
now, examples of collaborative initiatives are limited (notably there is an
ongoing one on deforestation). However, as PRI signatories continue to
grow, so will opportunities for collaborative action'®. It is worth noting that
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Principle 5 of the six Principles for Responsible Investment encourages col-
laboration by investors to enhance the effectiveness of their responsible in-
vestment approach.

Moreover, by discussing the reasons behind the increasing appetite for the-
matic bonds, investors can help issuers understand that, by growing the bond
supply in this market segment, they would send an important signal about
their commitment to sustainability policies. They would also provide strate-
gic direction, create domestic green markets, and attract capital towards goals
that can make their business model (in the case of corporates) or their coun-
try’s growth model (in the case of sovereigns) more sustainable. At the same
time, they would provide investors with an opportunity to allocate capital
thematically as well as to measure the environmental or societal outcome of
their investments beyond financial returns.

Data Availability, ESG Information Providers,
and Fixed Income

In implementing ESG incorporation techniques, investors increasingly utilise
a range of data and information to make investment decisions, beyond tra-
ditional financial metrics. They may access data directly from issuers (often
with challenges related to the public or private status of a company, in the
case of corporate bond issuers, or to its size) and other stakeholders such as
industry associations or regulators.

Many also subscribe to ESG information providers (i.e. third-party vendors of
ESG data, services, opinions and/or ratings). Some focus on issuers (corporate,
sovereign or sub-sovereign); some are sectoral or issue focused; and some provide
tools that facilitate ESG portfolio analytics (e.g. carbon footprint, impact invest-
ing). Their products and services can be utilised by different stakeholders and the
methodologies, nature and scope of the data inputs may vary. However, they all
share the same ESG or sustainability focus.

Given that responsible investment approaches originally developed in eq-
uity investing, it is not surprising that, for commercial reasons, much of the
available ESG data is more useful for equity investors. Similarly, ESG infor-
mation providers have prioritised issuer coverage and tools which suit equity
investors. With the adoption of responsible investment expanding to other
asset classes, such providers are also being utilised by fixed income investors.

Some third-party providers assemble multiple available ESG metrics and
produce synthetic indicators, which are now commonly known in the market
as ‘ESG ratings’. These are not credit products and, to avoid any confusion,
we prefer to refer to them as ‘ESG evaluations’. ESG evaluations profile (eq-
uity or debt) issuers based on their ESG credentials. They are non-regulated
products, unlike credit ratings.

ESG evaluations and credit ratings are distinct but complementary prod-
ucts. However, the work that the PRI has conducted so far has revealed that
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there 1s confusion amongst market participants about what these indicators
measure and how they should be interpreted, often because some of the is-
sues that they capture overlap. Moreover, this confusion has increased further
since the recent flurry of M&A activity, with some CR As buying ESG infor-
mation providers (and now offering both credit ratings and ESG evaluations)
and vice versa.

A PRI survey revealed that more than three-quarters of respondents use
third-party ESG resources as an input into their in-house proprietary ESG
toolkits, as opposed to using them as primary ESG data without conduct-
ing internal analysis (PRI, 2020a). This suggests that fixed income investors
are beginning to be more sophisticated, building their own in-house ESG
research and analytical systems. At the same time, however, credit ratings
cannot be completely ignored: they play an important role in investment de-
cisions, as most of the asset managers who participated in the survey manage
strategies and mandates that are limited by credit ratings. This implies that
the way ESG factors contribute to forming credit rating opinions, when they
are material to credit risk, needs to be well communicated, as the difference
between investment grade (IG) and high-yield (HY) instruments has impli-
cations for the investable universe.

The PRI survey also contained questions to gauge the extent to which
fixed income investors are satisfied with the products and/or services they
subscribe to and why. At the issuer or portfolio level, most respondents stated
they are satisfied with the coverage for IG corporate issuers, financials, and
developed markets, but have identified major gaps for all other types of is-
suers. These include HY and emerging market (EM) corporates, leveraged
loans, private debt issuers, US municipal bonds, and structured products.
This bias is not surprising, given that many IG corporates have equity listings.
ESG information providers have received this feedback from their clients and
have been working on expanding their coverage for HY and EM in the past
years. They are aware of the remaining gaps, especially on private companies
and non-corporate issuers.

Ultimately, though, it is the investor’s responsibility to choose and in-
terpret the relevant ESG information and integrate it in investment deci-
sions. This task is not easy, in the absence of data standardisation and with
multiple issuer reporting frameworks — such as CDP, the Global Reporting
Initiative, the Sustainability Accounting Standards Board or the TCED.
However, the sector is dynamic and evolving. It suffices to think how ESG
information providers have proliferated and how many more data and anal-
ysis they produce now compared to a few years ago. Furthermore, regula-
tory pressures are mounting. The EU Non-Financial Reporting Directive
came into force in 2018 and has been adapted to national law in all 28 EU
member states. And the UK is the first G20 country to enshrine into law
mandatory TCFD reporting guidelines for large companies and financial
institutions.'®
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Conclusions

The unprecedented rise in private and public debt witnessed during the past
decade means that fixed income is an area where responsible investors can
make a real contribution to making markets more sustainable. Given issuers’
current large funding and refinancing needs, which have been boosted by a
protracted period of low interest rates and, more recently, also the COVID-19
fallout, incorporating systematically ESG criteria in investment analysis can
enhance risk assessments, allow investors the opportunity to allocate capital
on a thematic basis, and enable investor to measure and report on the envi-
ronmental and societal outcomes of their investments.

Here, rapidly growing market segments such as those of green, social and,
more recently, SDG bonds, can help meet investors’ increasing ESG product
appetite. Aside from the challenges related to the assurance of the use of
proceeds of these bonds and the marketing spin attached to these products
to boost their attractiveness, such new instruments can channel capital to
specific products with measurable ESG key performance indicators (KPIs)
and trackable progress. Indeed, some corporates have already started issuing
instruments whose coupon payments are adjusted depending on attainment
of sustainability objectives. As just one example, in September 2019, ENEL
issued an SLB whose coupon can vary according to the firm’s progress to-
wards the SDGs.!”

The ESG fixed income market is dynamic and gradually evolving from
niche to mainstream. Despite its complexity, it is a unique market segment
that can satisty investors’ increasing ESG appetite as well as funding the sec-
tors and the issuers which are actively transitioning to more sustainable busi-
ness and growth models or to a low-carbon economy. This could be achieved
either by supporting borrowers that contribute to positive real-world out-
comes or less negative ones. If future funding (whether through thematic
or traditional bonds) is more contingent on the achievement by issuers of
sustainability KPIs and targets, for example via the inclusion of covenants in
bond prospectuses or offering memoranda, this could be a powerful tool to
achieve these goals.

Furthermore, the variety of fixed income instruments offers different le-
vers to responsible investors to make a difference. For example, beyond cor-
porate and sovereign bonds, how to apply ESG consideration in private debt,
sub-sovereign, and securitised products investing are the new areas that in-
vestors are beginning to focus on. The latter, in particular, is very complex.
However, it might play an important role in the funding of the post-COVID
recovery given that bank lending is increasingly limited.

Ultimately, though, what is important is that investors appreciate that their
investment decisions and capital allocation have real-world consequences. At
the same time, issuers need to understand that their cost of capital is becoming
more dependent on their ESG profile and performance because investors will
increasingly reward/penalise issuers with positive/negative ESG credentials.
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Notes

1
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International Monetary Fund Global Debt Database. https://www.imf.org/
external/datamapper/datasets/GDD.

https://www.unpri.org/pri/about-the-pri.

https://sdgs.un.org/2030agenda.
https://unfccc.int/process-and-meetings/the-paris-agreement/the-paris-
agreement.
https://www.icmagroup.org/assets/documents/Regulatory/Green-Bonds/
Green-Bonds-Principles-June-2018-270520.pdf.
https://www.climatebonds.net/market/best-practice-guidelines.
https://www.ngfs.net/en.

http://www.unpri.org/credit-ratings.

For a full list of the Statement’s investor and CR A signatories, see https://www.
unpri.org/credit-risk-and-ratings/statement-on-esg-in-credit-risk-and-ratings-
available-in-different-languages/77.article

See, for example, the fixed income case-studies and quarterly reports produced
by the PRI at https://www.unpri.org/investment-tools/fixed-income

11 For further information on the workshops for investors, CR As and corporate
issuers, see https://www.unpri.org/credit-risk-and-ratings/bringing-credit-
analysts-and-issuers-together-workshop-series/5596.article.

12 http://www.unpri.org/sovereign-debt.

13 https://datatopics.worldbank.org/esg/.

14 https://sdgs.un.org/2030agenda.

15 https://www.environmental-finance.com/content/analysis/green-bond-
comment-december-its-time-for-a-cal00-for-sovereigns.html?utm_
source=041219na&utm_medium=email&utm_campaign=alert.

16 https://www.gov.uk/government/news/uk-to-enshrine-mandatory-
climate-disclosures-for-largest-companies-in-law.

17 https://www.enel.com/investors/investing/sdg-bond.
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