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ignores potential tax considerations as well as signaling effects related to the firms'
ESG priorities.

Investors should consider this report as only a single factor in making their investment decision. For Reg AC
certification and other important disclosures, see the Disclosure Appendix, or go to
www.gs.com/research/hedge.html.



mailto:lotfi.karoui@gs.com?subject=Bonds%20go%20green%3A%20Benefits%20for%20issuers%2C%20no%20harm%20for%20investors%20%28Karoui%2FLynam%2FRogers%2FPuempel%29
mailto:amanda.lynam@gs.com?subject=Bonds%20go%20green%3A%20Benefits%20for%20issuers%2C%20no%20harm%20for%20investors%20%28Karoui%2FLynam%2FRogers%2FPuempel%29
mailto:marty.young@gs.com?subject=Bonds%20go%20green%3A%20Benefits%20for%20issuers%2C%20no%20harm%20for%20investors%20%28Karoui%2FLynam%2FRogers%2FPuempel%29
mailto:donnie.millar@gs.com?subject=Bonds%20go%20green%3A%20Benefits%20for%20issuers%2C%20no%20harm%20for%20investors%20%28Karoui%2FLynam%2FRogers%2FPuempel%29
mailto:spencer.rogers@gs.com?subject=Bonds%20go%20green%3A%20Benefits%20for%20issuers%2C%20no%20harm%20for%20investors%20%28Karoui%2FLynam%2FRogers%2FPuempel%29
mailto:michael.puempel@gs.com?subject=Bonds%20go%20green%3A%20Benefits%20for%20issuers%2C%20no%20harm%20for%20investors%20%28Karoui%2FLynam%2FRogers%2FPuempel%29
mailto:apurva.gundaria@gs.com?subject=Bonds%20go%20green%3A%20Benefits%20for%20issuers%2C%20no%20harm%20for%20investors%20%28Karoui%2FLynam%2FRogers%2FPuempel%29
https://research.gs.com/
https://www.gs.com/research/hedge.html

Goldman Sachs The Credit Line

ESG fixed income investing: Demand will continue to create its own supply

Over the past few years, the landscape for ESG investing — an approach that considers
some combination of an environmental, social or governance factor in portfolio
management — has experienced significant growth. To put things in context, the Global
Sustainable Investment Alliance estimates that sustainable investing assets in Europe,
the US, Canada, Japan and Australia/New Zealand reached $30.7 trillion as of January
2018 — a 34% increase from January 2016 (Exhibits 1 and 2).

Policymakers have been a key force behind the growth in ESG investing. Recent
initiatives from the United Nations and the European Commission have outlined specific
targets and frameworks for accountability on climate change progress. For example, the
United Nations launched its Principles for Responsible Banking at the UN General
Assembly on September 23, 2019. 130 banks across 49 countries — with a combined
$47 trillion in assets, or one-third of the global banking sector — committed to the
Principles at launch.

Central banks, including the Bank of England and the Federal Reserve, have also
recently cautioned against the economic risks (including emerging threats to economic
stability) posed by climate change. ECB President Christine Lagarde has said that once
the European Commission creates a “harmonized definition of green assets” the ECB
will “need to assess whether and how it can apply it to its APP [Asset Purchase
Program].” Despite the existing limitations and the absence of an explicit environmental
target in the APP the ECB has purchased green bonds under both the CSPP and the
PSPP..." For context, we estimate that, of the 415 EUR-denominated green bond ISINs
currently outstanding, the ECB already owns 104 bonds, equivalent to 25%, in count.
Within the CSPP portfolio (which includes corporate bonds only), the ECB holds 73
green corporate bonds, equivalent to 6% of the overall portfolio (again, in count).

In such a rapidly-growing market, one challenge for investors and issuers has been a
consistent classification framework. The European Union is perhaps the most advanced
region in this regard. In July 2018, the European Commission established a Technical
Expert Group (TEG) on sustainable finance, which was tasked with establishing an EU
classification system for sustainable activities (i.e., an EU taxonomy)'. As investors'’
demand for ESG assets continues to grow and reshape financial markets, standards and
taxonomies will continue to improve. Put another way, demand will keep creating and
developing its own supply.

T Inits June 2019 Technical Report on EU taxonomy, the TEG set out the basis for future EU Taxonomy in
legislation. And more recently, on December 5, 2019, co-legislators reached a common understanding on the
taxonomy for green economic activities. The deal, which is subject to approval by the European Parliament and
the Council, involves a two-stage timeline. Stage 1 involves a full set of technical screening criteria for climate
change mitigation and adaptation. The criteria will be released by December 2020, with application enforced
by December 2021. Stage 2 involves additional technical screening criteria for the remaining four
environmental objectives (circular economy, pollution, water, and ecosystems). These criteria will be released
in December 2021, with application enforced by December 2022.
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Exhibit 1: Sustainable investing assets increased by 34% from 2016
to 2018, across the five largest markets
Global sustainable investing assets, 2016 vs. 2018 ($ trillions)
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Exhibit 2: In most regions, the share of sustainable investments has
also been increasing

Proportion of sustainable investing relative to total managed assets,
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Exhibit 3: We estimate the total outstanding of USD-denominated
green bonds stands at $99 billion
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Exhibit 4: With roughly €242 billion of green bonds outstanding,
growth in the EUR market has been stronger than in the USD
market
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Bonds go green (more so in Europe than in the US)

The growing interest towards ESG investing has also been visible in fixed income
markets. Within the broader ESG fixed income universe, “green” financing, or bonds
issued for a specific environmentally-friendly project or purpose, represents the largest
category. The proceeds from green bond financings are typically ring-fenced and often
necessitate separate disclosures and reporting requirements. The Green Bond Principles
(GBP) — guidelines crafted by the International Capital Markets Association — are the
norm when it comes to evaluating these instruments. These are, however, voluntary.
The issuers and underwriters have discretion as to whether a bond is considered green
or not, though many issuers choose to obtain an independent review?. On our

estimates, a combined $365 billion of green sovereign, quasi-sovereign and corporate
bonds (in USD equivalent) are currently outstanding in the USD and EUR markets vs.

2 Sustainalytics, Cicero, DNV GL, and accounting firms typically provide the independent review. Moody's
and S&P have also developed tools to assess the issuers’ credentials on governance, transparency, and

environmental impact.
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$29 billion just five years ago (Exhibits 3 and 4)°.

The green bond market technically took off in 2007 when the European Investment
Bank (EIB) issued its Climate Awareness Bond. This was followed a year later by the
World Bank's issue of its first green bond. Most of the growth in the market has come
in the past few years, with corporate issuers becoming more active. Vasakronan,
Sweden's largest real estate company, issued the first green corporate bond deal in
2013 (and also issued the first green commercial paper deal in 2018). 2013 also launched
the first green muni bond (issued by the state of Massachusetts) and the first solar ABS
issue (Tesla Energy).

As shown in Exhibits 5 and 6, green issuance, in particular, from 1G-rated corporates
reached new record levels in the USD and EUR fixed income markets in 2019: $30.3
billion and €51.6 billion, respectively*. In the USD market, 84% of the IG-rated green
issuance was generated by three sectors: Finance ($8.7 billion), Utility & Energy ($11.4
billion) and Real Estate/Property ($5.3 billion). These three sectors also rank among the
most prominent in the EUR market, combining to generate 77% of 2019’s I1G-rated
green supply. Other sectors in the EUR market which generated €2 billion or more in
green bond issuance in 2019 include Transportation, Insurance and Technology.

Away from the USD and EUR markets, there has also been an increase in demand for
ESG fixed income products in the Asia Pacific region. According to data compiled by
Dealogic, Asia Pacific bond issuers raised $55.3 billion in the first nine months of 2019,
to fund sustainable projects (green and/or social). While the region still trails EMEA
($92.9 billion), it nonetheless reported the highest yearon-year growth rate, at 64 %.

Exhibit 5: ESG-related bond issuance in the USD market reached Exhibit 6: Issuance has been even higher in the EUR market
new record levels in 2019 Gross ESG-related issuance in the EUR fixed income markets
Gross ESG-related issuance in the USD fixed income markets
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Sustainability-linked bonds: The latest addition to the ESG fixed income family
Most recently, “sustainability-linked” bonds and loans have also experienced notable
growth. These financing structures provide issuers with more flexibility on the use of

3 Note that we only include green bonds in our calculations. Other forms of ESG structures are excluded.

4 We use Dealogic's classification of green bonds, which differs slightly from the estimates on the total
outstanding shown in Exhibits 3 and 4.

11 February 2020 4



Goldman Sachs

The Credit Line

proceeds (i.e., the funds do not need to be used for specific projects), but the rate they
pay to lenders fluctuates according to progress on company-wide sustainability targets®.
We expect continued growth of similar structures, as they allow issuers to attract
sustainability-minded investors, highlight firm-wide sustainable efforts (instead of
project-based ones), and preserve some flexibility in terms of “general corporate
purposes” borrowing®.

While the sustainability-linked bond market is quite new, a similar structure has existed
in the corporate leveraged loan market for a few years’. In a typical sustainability-linked
loan, the interest rate can either rise or fall based on whether a certain key performance
indicator (such as the issuer’s ESG score) improves or weakens.

Green vs. non-green bonds: A discount for issuers, no harm for investors

11 February 2020

The prospects for continued growth of the green bond market beg two questions: 1.
Does the primary market reward corporations for issuing green bonds? 2. How do green
bonds perform in the secondary market? As we discuss in more detail below, the
evidence suggests that green bonds contain a statistically significant new issue
premium —i.e., all else equal, green bonds are issued at a tighter spread vs. their
non-green peers. But despite this statistically significant new issue premium, we find no
evidence that green bonds underperform their non-green peers in the secondary
market.

The issuer’s perspective: Green is cheaper than non-green

Issuing a green bond involves additional costs for the borrower, stemming mainly from
due diligence and the monitoring of the use of proceeds. From an economic standpoint,
the decision to issue a green bond therefore makes sense only if the savings over a
non-green bond exceed the extra costs associated with the green bond. The potential
positive signaling effect from issuing a green bond and, more generally, the issuer’'s ESG
priorities could be important considerations. But for the green bond economics to be
attractive in aggregate, one would expect the green issuance costs to be passed on to
investors at issuance, after being initially absorbed by the issuer.

Quantifying the extra costs associated with green bond issuance is a challenging task.
But estimating the pass-through to investors is somewhat easier, though still
challenging. Ideally, one would do so by examining primary market deals from the same
issuers that contain both green and non-green tranches with similar maturities. But in
practice, this approach cannot be implemented given the scarcity of multi-tranche deals

5 One example of this is ENEL S.p.A's €2.5 billion multi-tranche “General Purpose Sustainable Development
Goal (SDG)-Linked Bond” in October 2019 — the first “sustainability-linked” bond. This bond can be used to
fund general corporate purposes, but also includes a 25bp coupon step-up if the company does not achieve
certain sustainability targets in year-end 2021 and year-end 2030 (the achievement of such will be confirmed
by an independent third party.

6 Indeed, ENEL has commented that it will discontinue its traditional green bond program, which it used
prior to the October 2019 issuance, to focus instead on sustainability-linked debt.

7 According to Moody's, issuance of global sustainability-linked loans reached $44 billion in 2018 and $57
billion through the first three quarters of 2019, from just $5 billion in 2017.
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with both green and non-green bonds.

As an alternative, we rely on a regression model that relates the yield-at-issuance for all
bonds issued from 2016 to 2019 to a “green issue” dummy variable and a host of other
explanatory variables that capture the bond characteristics such as ratings, maturities,
seniority, and sectors. To further control for the timing of issuance and thus the impact
of the broader funding environment, we also use monthly fixed effects. Technicalities
aside, this regression model allows us to estimate the yield differential between a green
and a non-green bond, that are otherwise identical in terms of their rating, seniority,
sector, maturity, and timing of issuance.

As shown in Exhibit 7 the regression model suggests that, on average, green bond
savings for issuers amount to 29bp in the USD market and 14bp in the EUR market. Of
course these estimates are subject to statistical uncertainty and ignore the costs
associated with additional reporting and disclosure requirements, in addition to potential
tax consequences. Still, we think they are consistent with the intuition that the
additional green bond costs are eventually passed on to investors at issuance, after
being initially absorbed by the issuer. Further, the higher funding discount offered to
issuers in the USD market likely reflects the more limited supply of green issues in the
USD market compared to its EUR counterpart. As the green bond market in the USD
market grows and becomes more mature, we expect this differential to compress (as it
has in the EUR market).

Exhibit 7: Green bonds offer issuers lower yields in both the USD and
EUR IG market

Intercept 3.78 <.0001

usD
Green yield premium (bp) -29 <.0001
Intercept 1.55 <.0001

EUR
Green yield premium (bp) -14 0.0004

Source: Dealogic, Goldman Sachs Global Investment Research

The investor's perspective: No harm despite the new issue premium

One would expect the positive benefits for green bond issuers in the primary market to
translate mechanically into lower returns for investors in the secondary market. But the
empirical evidence suggests green bonds perform in-line with their non-green peers in

the secondary market.

To assess the relative performance of green vs. non-green bonds, we construct a
universe of pairs of green and non-green bonds that are issuer and maturity-matched.
Unlike the primary market, where the sample size for issuer and maturity-matched pairs
is very thin, the secondary market offers a much larger information set. For context, and
as of the most recent data point, there are 14 and 56 bond pairs in the USD and EUR
markets, respectively.
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With these pairs in hand, we first examine the average spread level on green vs.
non-green bonds in the USD and EUR markets (Exhibits 8 and 9). Unsurprisingly, the
green and non-green spreads co-move strongly, especially in the more mature EUR
market. What does the strong co-movement shown in Exhibits 8 and 9 imply in terms of

excess returns of green vs. non-green bonds? Exhibits 10 and 11 plot the cumulative

excess returns since 2017 of the same issuer and duration-matched green and
non-green bonds from Exhibits 8 and 9. While it appears that EUR green bonds have

slightly outperformed their non-green peers, the magnitude of the outperformance is
negligible (Exhibit 11). Similarly, the performance gap between green and non-green
bonds in the USD market is also minor (Exhibit 10). As an additional robustness check,
we also conducted hypothesis tests in both the EUR and USD markets. The conclusion
of these statistical tests echoed that of Exhibits 10 and 11, suggesting there is no
statistical difference in monthly excess returns between green and non-green bonds

over the sample.

All'in all, the empirical evidence appear to suggest green bonds provide benefits to

issuers without harming investors. Again, one important caveat for the analysis is that it

ignores potential tax considerations as well as signaling effects related to the firms’ ESG

priorities.

Exhibit 8: Green vs non-green issuer- and duration-matched USD IG
spreads

Senior Unsecured |G bonds are matched at the issuer level, only
keeping bonds with less than a 1 year difference in time to maturity

Exhibit 9: Green vs non-green issuer- and duration-matched EUR IG
spreads

Senior Unsecured IG bonds are matched at the issuer level, only
keeping bonds with less than a 1 year difference in time to maturity
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Exhibit 10: Green vs non-green issuer- and duration-matched USD Exhibit 11: Green vs non-green issuer- and duration-matched EUR
IG cumulative excess returns |G cumulative excess returns
Senior Unsecured IG bonds are matched at the issuer level, only Senior Unsecured IG bonds are matched at the issuer level, only
keeping bonds with less than a one-year difference in time to maturity keeping bonds with less than a 1 year difference in time to maturity
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Sales and purchase of equities are subject to commission pre-determined with clients plus consumption tax. See company-specific disclosures as to
any applicable disclosures required by Japanese stock exchanges, the Japanese Securities Dealers Association or the Japanese Securities Finance
Company.

Global product; distributing entities

The Global Investment Research Division of Goldman Sachs produces and distributes research products for clients of Goldman Sachs on a global basis.
Analysts based in Goldman Sachs offices around the world produce research on industries and companies, and research on macroeconomics,
currencies, commodities and portfolio strategy. This research is disseminated in Australia by Goldman Sachs Australia Pty Ltd (ABN 21 006 797 897); in
Brazil by Goldman Sachs do Brasil Corretora de Titulos e Valores Mobilidrios S.A.; Ombudsman Goldman Sachs Brazil: 0800 727 5764 and / or
ouvidoriagoldmansachs@gs.com. Available Weekdays (except holidays), from 9am to 6pm. Ouvidoria Goldman Sachs Brasil: 0800 727 5764 e/ou
ouvidoriagoldmansachs@gs.com. Horario de funcionamento: segunda-feira a sexta-feira (exceto feriados), das 9h as 18h; in Canada by either Goldman
Sachs Canada Inc. or Goldman Sachs & Co. LLC; in Hong Kong by Goldman Sachs (Asia) L.L.C.; in India by Goldman Sachs (India) Securities Private
Ltd.; in Japan by Goldman Sachs Japan Co., Ltd.; in the Republic of Korea by Goldman Sachs (Asia) L.L.C., Seoul Branch; in New Zealand by Goldman
Sachs New Zealand Limited; in Russia by OOO Goldman Sachs; in Singapore by Goldman Sachs (Singapore) Pte. (Company Number: 198602165W);
and in the United States of America by Goldman Sachs & Co. LLC. Goldman Sachs International has approved this research in connection with its
distribution in the United Kingdom and European Union.

European Union: Goldman Sachs International authorised by the Prudential Regulation Authority and regulated by the Financial Conduct Authority and
the Prudential Regulation Authority, has approved this research in connection with its distribution in the European Union and United Kingdom.

General disclosures

This research is for our clients only. Other than disclosures relating to Goldman Sachs, this research is based on current public information that we
consider reliable, but we do not represent it is accurate or complete, and it should not be relied on as such. The information, opinions, estimates and
forecasts contained herein are as of the date hereof and are subject to change without prior notification. We seek to update our research as
appropriate, but various regulations may prevent us from doing so. Other than certain industry reports published on a periodic basis, the large majority
of reports are published at irregular intervals as appropriate in the analyst's judgment.

Goldman Sachs conducts a global full-service, integrated investment banking, investment management, and brokerage business. \We have investment
banking and other business relationships with a substantial percentage of the companies covered by our Global Investment Research Division.
Goldman Sachs & Co. LLC, the United States broker dealer, is a member of SIPC (https://www.sipc.org).

Our salespeople, traders, and other professionals may provide oral or written market commentary or trading strategies to our clients and principal
trading desks that reflect opinions that are contrary to the opinions expressed in this research. Our asset management area, principal trading desks and
investing businesses may make investment decisions that are inconsistent with the recommendations or views expressed in this research.

We and our affiliates, officers, directors, and employees, will from time to time have long or short positions in, act as principal in, and buy or sell, the
securities or derivatives, if any, referred to in this research, unless otherwise prohibited by regulation or Goldman Sachs policy.

The views attributed to third party presenters at Goldman Sachs arranged conferences, including individuals from other parts of Goldman Sachs, do not
necessarily reflect those of Global Investment Research and are not an official view of Goldman Sachs.

Any third party referenced herein, including any salespeople, traders and other professionals or members of their household, may have positions in the
products mentioned that are inconsistent with the views expressed by analysts named in this report.

This research is focused on investment themes across markets, industries and sectors. It does not attempt to distinguish between the prospects or
performance of, or provide analysis of, individual companies within any industry or sector we describe.

Any trading recommendation in this research relating to an equity or credit security or securities within an industry or sector is reflective of the
investment theme being discussed and is not a recommendation of any such security in isolation.

This research is not an offer to sell or the solicitation of an offer to buy any security in any jurisdiction where such an offer or solicitation would be
illegal. It does not constitute a personal recommendation or take into account the particular investment objectives, financial situations, or needs of
individual clients. Clients should consider whether any advice or recommendation in this research is suitable for their particular circumstances and, if
appropriate, seek professional advice, including tax advice. The price and value of investments referred to in this research and the income from them
may fluctuate. Past performance is not a guide to future performance, future returns are not guaranteed, and a loss of original capital may occur.
Fluctuations in exchange rates could have adverse effects on the value or price of, or income derived from, certain investments.

Certain transactions, including those involving futures, options, and other derivatives, give rise to substantial risk and are not suitable for all investors.
Investors should review current options and futures disclosure documents which are available from Goldman Sachs sales representatives or at
https://www.theocc.com/about/publications/characterrisks.jsp and

https://www.fiadocumentation.org/fia/regulatory-disclosures _1/fia-uniform-futures-and-options-on-futures-risk-disclosures-booklet-pdf-version-2018.
Transaction costs may be significant in option strategies calling for multiple purchase and sales of options such as spreads. Supporting documentation
will be supplied upon request.

Differing Levels of Service provided by Global Investment Research: The level and types of services provided to you by the Global Investment
Research division of GS may vary as compared to that provided to internal and other external clients of GS, depending on various factors including your
individual preferences as to the frequency and manner of receiving communication, your risk profile and investment focus and perspective (e.g.,
marketwide, sector specific, long term, short term), the size and scope of your overall client relationship with GS, and legal and regulatory constraints.
As an example, certain clients may request to receive notifications when research on specific securities is published, and certain clients may request
that specific data underlying analysts’ fundamental analysis available on our internal client websites be delivered to them electronically through data
feeds or otherwise. No change to an analyst’s fundamental research views (e.g., ratings, price targets, or material changes to earnings estimates for
equity securities), will be communicated to any client prior to inclusion of such information in a research report broadly disseminated through electronic
publication to our internal client websites or through other means, as necessary, to all clients who are entitled to receive such reports.

All research reports are disseminated and available to all clients simultaneously through electronic publication to our internal client websites. Not all
research content is redistributed to our clients or available to third-party aggregators, nor is Goldman Sachs responsible for the redistribution of our

research by third party aggregators. For research, models or other data related to one or more securities, markets or asset classes (including related
services) that may be available to you, please contact your GS representative or go to https://research.gs.com.

Disclosure information is also available at https://www.gs.com/research/hedge.html or from Research Compliance, 200 West Street, New York, NY
10282.
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