
ESG fixed income investing: Demand will keep creating its own supply 
From $29 billion just five years ago, we estimate that the total outstanding of green 
sovereign, quasi-sovereign and corporate bonds has grown to a combined $365 
billion in the USD and EUR markets. While the EUR market has been a forerunner in 
green bond investing, the USD market has been catching up recently, with issuance 
surpassing $80 billion in 2019, almost double 2018’s volume. The lack of a consistent 
classification framework remains a challenge for investors. But as the policy 
environment continues to fuel stronger demand for green bonds, and ESG assets 
more generally, standards and taxonomies will continue to improve, in our view. Put 
another way, demand will keep creating and developing its own supply. 

Green vs. non-green: A discount for issuers, no harm for investors 
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? Using the entire universe of USD 
and EUR-denominated bonds issued since 2016, we show 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. Notably, this discount available 
to borrowers likely helps absorb the costs associated with additional reporting and 
disclosure requirements for green bonds, which are initially borne by issuers before 
being passed on to investors. On the secondary market side, we find no evidence 
that green bonds underperform their non-green peers, despite the premium at which 
green bonds are issued. All in all, this suggests green bonds provide benefits to 
issuers without harming investors. One important caveat for the analysis is that it 
ignores potential tax considerations as well as signaling effects related to the firms’ 
ESG priorities. 
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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)1. 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. 

1 In its 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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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 review2. 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.

 

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) 

 

Exhibit 2: In most regions, the share of sustainable investments has 
also been increasing 
Proportion of sustainable investing relative to total managed assets, 
2014 to 2018 
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Exhibit 3: We estimate the total outstanding of USD-denominated 
green bonds stands at $99 billion 

 

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

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 IG-rated corporates 
reached new record levels in the USD and EUR fixed income markets in 2019: $30.3 
billion and €51.6 billion, respectively4. 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 IG-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 year-on-year growth rate, at 64%. 

 

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.

 

Exhibit 5: ESG-related bond issuance in the USD market reached 
new record levels in 2019 
Gross ESG-related issuance in the USD fixed income markets 

 

Exhibit 6: Issuance has been even higher in the EUR market 
Gross ESG-related issuance in the EUR fixed income markets 
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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 targets5. 
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” borrowing6. 

While the sustainability-linked bond market is quite new, a similar structure has existed 
in the corporate leveraged loan market for a few years7. 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  
  

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). 

 

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. 

 

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

Intercept 3.78 <.0001

Green yield premium (bp) -29 <.0001

Intercept 1.55 <.0001
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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 IG 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 
IG cumulative excess returns 
Senior Unsecured IG bonds are matched at the issuer level, only 
keeping bonds with less than a one-year difference in time to maturity 

 

Exhibit 11: Green vs non-green issuer- and duration-matched EUR 
IG cumulative excess returns 
Senior Unsecured IG bonds are matched at the issuer level, only 
keeping bonds with less than a 1 year difference in time to maturity 

-1%

0%

1%

2%

3%

4%

5%

-1%

0%

1%

2%

3%

4%

5%

Jan-17 Jul-17 Jan-18 Jul-18 Jan-19 Jul-19 Jan-20

Green Non-green

-1%

0%

1%

2%

3%

4%

5%

-1%

0%

1%

2%

3%

4%

5%

Jan-17 Jul-17 Jan-18 Jul-18 Jan-19 Jul-19 Jan-20

Green Non-green

  

Source: Bloomberg, iBoxx, Goldman Sachs Global Investment Research

  

Source: Bloomberg, iBoxx, Goldman Sachs Global Investment Research

11 February 2020   8

Goldman Sachs The Credit Line



Disclosure Appendix 
  

Reg AC 
We, Lotfi Karoui, Amanda Lynam, CPA, Marty Young, Donnie Millar, Spencer Rogers, CFA, Michael Puempel, Ph.D. and Apurva Gundaria, hereby certify 
that all of the views expressed in this report accurately reflect our personal views, which have not been influenced by considerations of the firm’s 
business or client relationships. 

Unless otherwise stated, the individuals listed on the cover page of this report are analysts in Goldman Sachs’ Global Investment Research division. 

Disclosures 
Regulatory disclosures 
Disclosures required by United States laws and regulations 
See company-specific regulatory disclosures above for any of the following disclosures required as to companies referred to in this report: manager or 
co-manager in a pending transaction; 1% or other ownership; compensation for certain services; types of client relationships; managed/co-managed 
public offerings in prior periods; directorships; for equity securities, market making and/or specialist role. Goldman Sachs trades or may trade as a 
principal in debt securities (or in related derivatives) of issuers discussed in this report.  

The following are additional required disclosures: Ownership and material conflicts of interest: Goldman Sachs policy prohibits its analysts, 
professionals reporting to analysts and members of their households from owning securities of any company in the analyst’s area of coverage.  
Analyst compensation:  Analysts are paid in part based on the profitability of Goldman Sachs, which includes investment banking revenues.  Analyst 
as officer or director: Goldman Sachs policy generally prohibits its analysts, persons reporting to analysts or members of their households from 
serving as an officer, director or advisor of any company in the analyst’s area of coverage.  Non-U.S. Analysts:  Non-U.S. analysts may not be 
associated persons of Goldman Sachs & Co. LLC and therefore may not be subject to FINRA Rule 2241 or FINRA Rule 2242 restrictions on 
communications with subject company, public appearances and trading securities held by the analysts.  

Additional disclosures required under the laws and regulations of jurisdictions other than the United States 
The following disclosures are those required by the jurisdiction indicated, except to the extent already made above pursuant to United States laws and 
regulations. Australia: Goldman Sachs Australia Pty Ltd and its affiliates are not authorised deposit-taking institutions (as that term is defined in the 
Banking Act 1959 (Cth)) in Australia and do not provide banking services, nor carry on a banking business, in Australia. This research, and any access to 
it, is intended only for “wholesale clients” within the meaning of the Australian Corporations Act, unless otherwise agreed by Goldman Sachs. In 
producing research reports, members of the Global Investment Research Division of Goldman Sachs Australia may attend site visits and other 
meetings hosted by the companies and other entities which are the subject of its research reports. In some instances the costs of such site visits or 
meetings may be met in part or in whole by the issuers concerned if Goldman Sachs Australia considers it is appropriate and reasonable in the specific 
circumstances relating to the site visit or meeting. To the extent that the contents of this document contains any financial product advice, it is general 
advice only and has been prepared by Goldman Sachs without taking into account a client’s objectives, financial situation or needs. A client should, 
before acting on any such advice, consider the appropriateness of the advice having regard to the client’s own objectives, financial situation and needs. 
A copy of certain Goldman Sachs Australia and New Zealand disclosure of interests and a copy of Goldman Sachs’ Australian Sell-Side Research 
Independence Policy Statement are available at: https://www.goldmansachs.com/disclosures/australia-new-zealand/index.html.  Brazil: Disclosure 
information in relation to CVM Instruction 598 is available at https://www.gs.com/worldwide/brazil/area/gir/index.html. Where applicable, the 
Brazil-registered analyst primarily responsible for the content of this research report, as defined in Article 20 of CVM Instruction 598, is the first author 
named at the beginning of this report, unless indicated otherwise at the end of the text.  Canada: Goldman Sachs Canada Inc. is an affiliate of The 
Goldman Sachs Group Inc. and therefore is included in the company specific disclosures relating to Goldman Sachs (as defined above). Goldman Sachs 
Canada Inc. has approved of, and agreed to take responsibility for, this research report in Canada if and to the extent that Goldman Sachs Canada Inc. 
disseminates this research report to its clients.  Hong Kong: Further information on the securities of covered companies referred to in this research 
may be obtained on request from Goldman Sachs (Asia) L.L.C.  India: Further information on the subject company or companies referred to in this 
research may be obtained from Goldman Sachs (India) Securities Private Limited, Research Analyst - SEBI Registration Number INH000001493, 951-A, 
Rational House, Appasaheb Marathe Marg, Prabhadevi, Mumbai 400 025, India, Corporate Identity Number U74140MH2006FTC160634, Phone +91 22 
6616 9000, Fax +91 22 6616 9001. Goldman Sachs may beneficially own 1% or more of the securities (as such term is defined in clause 2 (h) the Indian 
Securities Contracts (Regulation) Act, 1956) of the subject company or companies referred to in this research report.  Japan: See below.  Korea: This 
research, and any access to it, is intended only for “professional investors” within the meaning of the Financial Services and Capital Markets Act, 
unless otherwise agreed by Goldman Sachs. Further information on the subject company or companies referred to in this research may be obtained 
from Goldman Sachs (Asia) L.L.C., Seoul Branch.  New Zealand: Goldman Sachs New Zealand Limited and its affiliates are neither “registered banks” 
nor “deposit takers” (as defined in the Reserve Bank of New Zealand Act 1989) in New Zealand. This research, and any access to it, is intended for 
“wholesale clients” (as defined in the Financial Advisers Act 2008) unless otherwise agreed by Goldman Sachs. A copy of certain Goldman Sachs 
Australia and New Zealand disclosure of interests is available at: https://www.goldmansachs.com/disclosures/australia-new-zealand/index.html.  Russia: 
Research reports distributed in the Russian Federation are not advertising as defined in the Russian legislation, but are information and analysis not 
having product promotion as their main purpose and do not provide appraisal within the meaning of the Russian legislation on appraisal activity. 
Research reports do not constitute a personalized investment recommendation as defined in Russian laws and regulations, are not addressed to a 
specific client, and are prepared without analyzing the financial circumstances, investment profiles or risk profiles of clients. Goldman Sachs assumes 
no responsibility for any investment decisions that may be taken by a client or any other person based on this research report.  Singapore: Further 
information on the covered companies referred to in this research may be obtained from Goldman Sachs (Singapore) Pte. (Company Number: 
198602165W).  Taiwan: This material is for reference only and must not be reprinted without permission. Investors should carefully consider their own 
investment risk. Investment results are the responsibility of the individual investor.  United Kingdom: Persons who would be categorized as retail 
clients in the United Kingdom, as such term is defined in the rules of the Financial Conduct Authority, should read this research in conjunction with prior 
Goldman Sachs research on the covered companies referred to herein and should refer to the risk warnings that have been sent to them by Goldman 
Sachs International. A copy of these risks warnings, and a glossary of certain financial terms used in this report, are available from Goldman Sachs 
International on request.   

European Union: Disclosure information in relation to Article 6 (2) of the European Commission Delegated Regulation (EU) (2016/958) supplementing 
Regulation (EU) No 596/2014 of the European Parliament and of the Council with regard to regulatory technical standards for the technical 
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and for disclosure of particular interests or indications of conflicts of interest is available at https://www.gs.com/disclosures/europeanpolicy.html which 
states the European Policy for Managing Conflicts of Interest in Connection with Investment Research.   

Japan: Goldman Sachs Japan Co., Ltd. is a Financial Instrument Dealer registered with the Kanto Financial Bureau under registration number Kinsho 
69, and a member of Japan Securities Dealers Association, Financial Futures Association of Japan and Type II Financial Instruments Firms Association. 
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