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Abstract

Green bonds are often characterized as a promising market response to environmental
challenges. Using hand-collected data on U.S. corporate and municipal issues, we find that
proceeds are typically used to refinance existing debt, continue ongoing projects, or fund projects
with green aspects consistent with prior activity. Fewer than 3% of proceeds support projects that
are novel for the issuer. Further tests indicate investors do not differentiate between bonds
financing more versus less novel uses. Overall, U.S. green bonds usually scale existing green
activities rather than fund new ones.
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I Introduction

Green bonds are often characterized as a leading capital market response to
environmental challenges (OECD 2017). Worldwide, over $3 trillion in green bonds have been
issued since the first use of the label less than twenty years ago.! Issuers who have labeled a
subset of their bonds “green” include U.S. and international corporations, municipalities,
sovereigns, and supranational entities; projects funded include solar and wind energy, public
transport, water treatment, ecosystem conservation, energy-efficient buildings, waste recycling,
water monitoring, and other projects with positive environmental qualities.?

There is no question that green bonds generally support environmentally beneficial
activities. That said, many have highlighted a green bond “asset class” in terms of the novelty
and promise of the projects the bonds themselves fund. Michael Bloomberg, as the U.N. Special
Envoy on Climate Ambition and Solutions, remarked, “Financial markets can help solve the
climate challenge by meeting the growing demand for low-carbon projects around the world....
New financial tools like green bonds are helping drive more capital to these projects ... > In a
similar spirit, Apple, Inc.’s green bond press release stated, “Apple is committed to leaving the
planet better than we found it, and our Green Bonds are a key tool to drive our environmental
efforts forward.”™ Similarly optimistic characterizations of the market could be cited from
industry reports, institutional investment materials, and academic commentary. Together, they

have emphasized the potential for green bonds to, in some direct or indirect manner, actively

! Climate Bonds Initiative (2025).

2 https://www.climatebonds.net/standard/taxonomy.

3 https://www.oecd.org/environment/cc/Green%20bonds%20PP%20%5B13%5D%20%5B1r%5D.pdf.

4 https://www.apple.com/newsroom/2022/03/apples-four-point-seven-billion-in-green-bonds-support-innovative-
green-technology.



channel finance toward projects with environmental benefits. In concert, a number of green bond
indexes and funds have been developed, attesting to the arrival of green bonds as an asset class.’

Existing academic research on green bonds, on the other hand, has focused on pricing.®
We extend green bond research in the “real” direction of the use of funds by analyzing the
projects that U.S. green bond proceeds fund. Our study thus represents the flip side of studies of
green bond pricing. Those studies ask whether an issuer’s green bond sells for the same price as
its other bonds. We compare not prices, but where the proceeds go, also relative to the issuer’s
other bonds. The themes are fundamentally intertwined: The meaning of green bonds as an asset
class depends on the proposition that in purchasing a green-labeled bond, as opposed to the
typically much larger set of ordinary instruments from the same issuer, represents an investment
in a project with a sufficiently novel purpose as to merit a novel label. We also relate the two
research themes together, exploring how the degree of novelty of green bond uses influences its
ownership patterns or pricing.

Our work is based on a large, hand-coded data set on the allocation of proceeds of U.S.
corporate and municipal green bonds. We focus on how U.S. corporate and municipal issuers
used the proceeds of their initial green bond issue. We reason that a first green-labeled issue is
likelier than any follow-on green bonds to attract investor attention to a project with distinctive
green qualities, in that way maximizing the prospect that the bonds’ underlying projects are

innovative. (That said, most issuers have only one green issue, and those that make follow-on

® E.g., see https://www.climatebonds.net/market/explaining-green-bonds; https://www.portfolio-
institutional.co.uk/roundtables/impact-investing/the-green-bond-revolution/;
https://www.gsam.com/content/gsam/global/en/market-insights/gsam-insights/perspectives/2022/green-bonds-fixed-
income-capital.html; https://www.nuveen.com/en-us/mutual-funds/nuveen-green-bond-fund?shareclass=I; Sharma
and Koutish (2023).

® Flammer (2021) and Larcker and Watts (2020) find no premium for US corporate and municipal green bonds,
respectively, Zerbib (2019), Baker, Bergstresser, Serafeim and Wurgler (2021), and Li, Wang, and Yu (2025) find a
modest premium. Pastor, Stambaugh, and Taylor (2022) find a modest premium for German green bonds.



issues usually devote them to the same projects as the first, so the sample screen is immaterial as
a practical matter.) With respect to U.S. corporate green bonds, our sample is nearly exhaustive
from the inception of the market through 2024, subject only to appropriate sample screens and
data availability. With respect to U.S. municipals, where issuance has mushroomed and where
reporting of use of proceeds is detailed, our sample is exhaustive in the early years of the market
and based on random subsamples of substantial size in more recent years. Through a detailed,
bond-by-bond investigation, we compare each project’s core environmental aspect with those of
the issuer’s ongoing or prior activities.

Where do green bond proceeds go? In many cases, to what might be called business as
usual. Relatively few U.S. green bonds in our sample fund projects whose core green feature is
novel for the issuer. In our sample, about 31% of aggregate corporate and 30% of aggregate
municipal green bond proceeds refinance existing debt, an activity that by definition does not
involve any novelty. Another 4% of corporate and 11% of municipal proceeds acquire existing
green assets, an activity which does not provide an economy-wide additionality component but
rather a shift in the investment mix of the issuer.

The greatest share of green bond proceeds is devoted to expanding a project that was
already in progress or to initiating a new project of a type whose core green aspect is not novel
for the issuer. Since our sample includes only first green bond issues, these projects would have
heretofore been financed by other means. Expansion projects constitute 35% of aggregate
corporate green bond proceeds and 38% of aggregate municipal green bond proceeds in our
sample. New projects of a traditional green type—an extensive margin of investment but not
novelty or innovation by the issuer—consume 28% of our aggregate corporate green bond

proceeds and 19% of aggregate municipal green bond proceeds.



Ultimately, only a few green bonds in our sample, amounting to about 3% of proceeds for
corporate issuers and 1% of municipal issues, fund a project whose green aspect might be
considered novel for the issuer. These patterns are similar across sectors and issue sizes. Overall,
the results indicate that U.S. green bonds generally support the continuation or scaling of existing
green activities rather than the initiation of entirely new ones. This appears to contrast with the
proposition that green bonds are distinctively “driving” capital toward them, and raises the
question whether, in most cases, the green bond label distinguishes the bond from the issuer’s
other securities.

We also conduct a second set of tests to see the extent to which investors differentiate
between more- and less-novel green bonds. We find that offering yields, stock market
announcement effects, green bond index inclusion, and green bond mutual fund and ETF
holdings are generally unrelated to green novelty. These results are consistent with investors
categorizing green bonds coarsely, not distinguishing whether the bond is a pure relabeling of an
issuer’s existing bonds (e.g., a refunding issue) or is backing something unique as might have
been implied by the new label.

In summary, we establish that in the U.S. green bond market, the green label does not
indicate that the proceeds are funding projects with especially innovative green traits for the
issuer. This does not call into question whether green bonds finance environmentally beneficial
or climate-aligned activities. They do. Nor do we test whether green bonds have a causal impact
on the existence or success of the associated projects. That is essentially untestable, because
money is fungible, and green bonds are almost always investment grade so there is no obvious
role for them to relax financial constraints. Our key contribution is to establish the operational

meaning of the green bond label in light of the explosive growth of green bonds as an asset class.



A skeptical interpretation of the evidence is that the distinctiveness of green bonds as an
asset class is often overstated, to the extent that the distinct label implies distinct real investment
objectives. We invite the reader to see a more positive perspective, however. ESG-concerned
investors may often be able to support to an issuer’s same environmental efforts through ordinary
sources of finance and thereby not constrain their investment opportunity set to labeled green
bonds alone. Accepting that labeled green bonds indeed go toward green projects, albeit not
innovative ones, one can think about a latent, unlabeled green bond market that is at least one
order of magnitude larger than the formal green bond market.

The paper proceeds as follows. Section II reviews the U.S. green bond sample and the
method we use to assess levels of green novelty. Section III presents the breakdown of green
bonds across these levels. Section IV examines whether and how market prices and institutional

holdings vary with levels of additionality. Section V concludes.

II. Sample and Methodology
A. Sample of U.S. Corporate and Municipal Green Bond First Issues

Our sample focuses on the first issues of green bonds by a given issuer. For each
corporate issuer, we gather detailed data about the use of proceeds, among other characteristics,
on its first green bond, and for each municipal issuer we aggregate the first green bond series
(i.e., the ladder of different maturities) as one bond issue and then gather the same data.

We focus on first issues to maximize the likelihood that the green bonds in our sample
involve a novel green use of proceeds. First, in departing from traditional, ordinary financing
instruments, the issuer’s first green bond, as opposed to a seasoned issue, is most likely to

generate scrutiny by its investor base and thus require the most detail and justification by the



issuer and its underwriters. Second, the initial green bond may signal or coincide with a new
direction for the issuer in environmental investment and therefore offer the best potential to see a
difference between the green bond’s use of funds and the uses of other funds. We want to avoid
biasing the characterization of the funded projects by ratcheting an issuer’s own increasingly
green investment behavior against it over time. But, in any event, it turns out that more than half
of our U.S. issuers have just one green bond, and those that have issued more than one turn out to
be highly likely to use the funds for the second bond for similar purposes as the first. As a
consequence, our focus on first issues is more of a conceptual attempt to put green bonds in their
best light as opposed to a practical limit on sample size.

Bloomberg is our source for U.S. corporate and municipal green bonds. Shurey (2016)
explains their process, but we limit our sample to green bonds as those that issuers themselves
explicitly label as such. As a result, we don’t consider corporate bonds that are tagged as green
by Bloomberg simply because Bloomberg has established that all activities conducted by the
company as intrinsically green, because this is an ex-post industry definition of green as opposed
to a choice by the issuer.”-

The final corporate sample starts with the first U.S. corporate green bonds from 2013 and
ends with the green bonds from first-time issuers through 2024. Our final municipals sample
includes all first-time green bond issuers from 2013 through 2016 plus a random sample of 50

first-time issuers from 2020 and another 50 from 2024. The number of first-time U.S. municipal

" Including pure-play issues would also bias our findings in the direction of low novelty of green bond proceeds.

8 One exception is that Bloomberg flags some municipal issues in our 2020 and 2024 subsamples as green because
they are associated with green investing in connection to bond insurance provided by Build America Mutual
Assurance Company, which provides a “GreenStar” designation based on the use of proceeds and provides a logo on
the offering document. We regard these as green bonds by intention of the issuer because the issuer signs off on the
offering document, pays for this insurance, approves the GreenStar classification, etc., a process which resembles a
third-party green bond certification of the sort offered by such firms as Sustainalytics. Tomunen and Li (2024) argue
that the BAM designation is an exogenous green label.



green bond issuers has exploded in recent years, and the bond-by-bond investigation is laborious,
so we limit the municipal sample size for practical reasons.

Table 1 shows summary statistics for our sample. Panel A summarizes the corporate
green bonds. There are 113 U.S. first-by-corporate-issuer green bonds; hence, 113 issuing
corporations are represented, which is essentially the universe of U.S. non-pure-play corporate
green bond issuers. The typical issue raises around $500 million. This is an average of 11% of
the issuing corporation’s long-term debt. Corporate green bonds are treated pari passu with
ordinary bonds, being potentially different in the use of funds but not recourse or rating,
explaining why most authors have found the pricing of green and ordinary bonds to be well
within transaction costs.

Panel B summarizes the first-by-issuer municipal green bonds. There are 158 such issues
in our sample; hence, 158 issuing authorities are represented. Municipal bonds are commonly
offered as a series of distinct bonds with a ladder of maturities, but the proceeds are devoted to
the same projects. Reflecting this, we collapse these individual bonds into a single observation
by summing the proceeds and averaging the yields or maturities. The typical municipal green
offering is a fraction of the size of the typical corporate green bond; there are some large issues
by large housing and water authorities, for example, but there are also offerings by rural school
districts. Yields depend on the prevailing yield curve and state and local tax considerations.
General obligation municipal green bonds are also treated pari passu with ordinary municipal
bonds. Municipal issues are generally much safer than corporates; the median rating among
issues that are rated is AA, which represents an even lower default risk than the AA rating on

S&P’s corporate scale.’

® We are not aware of a default on any green bond in our sample or any bankruptcy by an issuer.



B. A Taxonomy of Green Novelty

The green finance community often uses the term “additionality.” “Unfortunately, despite
years of debate within the environmental policy community, there is no commonly held precise
understanding of what additionality means or how to best implement it” (Gillenwater (2012)).
But what the term is trying to capture is straightforward. A project is described as “additional” to
the extent that it is an improvement in a significant environmental outcome, such as a reduction
in emissions, over a baseline or counterfactual.

Clearly, the challenge to measuring additionality in this sense is that the baseline or
counterfactual is unclear. We prefer to focus on a more objective notion of “novelty,” where
historical practice by the issuer can be used as an objective, observable baseline. Novelty can
thus be seen as a necessary but not sufficient condition for additionality. A business-as-usual
baseline is typical in discussions of the additionality of greenhouse gas offset programs by the
EPA or U.S. legislation (Gillenwater (2012)).

Besides its objectivity, an issuer’s historical investment practice is a fundamentally
important baseline from an investor’s perspective. Consider an investor with an all-else-equal
preference for supporting environmentally responsible projects, and, in particular, higher-
additionality projects. This is a common modeling assumption (e.g., Fama and French (2007),
Baker et al. (2021), Pastor, Stambaugh, and Taylor (2021), and Pedersen, Fitzgibbons, and
Pomorski (2021)). Suppose such an investor is presented with various corporate bonds by Apple,
Inc., with one labeled as a green bond while the others are simply described as designated for
general corporate purposes. The practical question that such an investor might ask is whether the

green label can, or cannot, be used to identify bonds that support a higher-additionality project



that the others do not. For this to be so, a necessary condition is that the green bond is funding a
project whose green aspects are novel.

To implement this intuition, we associate the proceeds of each green bond with an actual
project, or make pro rata associations for bonds that fund multiple projects. Then we characterize
the novelty of this use relative to the issuer’s past and ongoing projects. This process is
straightforward for municipal issuers, because they must explain the use of bond proceeds in the
offering document posted on the Electronic Municipal Market Access (EMMA) website. This
document usually provides enough detail for our purpose. In some cases, however, we reviewed
authorizing legislation or even minutes of community meetings to fully understand the context of
the proposed use of funds.

Green corporate bonds are distinct from ordinary corporate bonds in that they commit to
a more specific use of proceeds than general corporate purposes, but there is no consistent
reporting framework or detail required, so the classification and allocation exercise is more
involved. In addition, corporate issuers may be not just more opaque but more complex than
municipal entities, with a potentially diverse set of ongoing investment projects, some of which
are unobservable to an outsider. The most useful resources for our purpose are in Table 2. Firms
are increasingly likely to describe the use of green bond proceeds in a voluntary green bond
allocation or sustainability report, and the corporate website often supplements such reports. SEC
filings may also provide detail about the use of proceeds. When public sources were insufficient,
we directly contacted investor relations departments to ask about the use of proceeds of their
green bonds and how these uses compared to other projects undertaken by the corporation.

To be clear, we do not second-guess the environmental bona fides of any project or

assets; we are comparing the purpose of the green bond with the issuer’s prior projects that were
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not funded by a labeled green bond. While some commentators have been concerned about the
potential for abuse of green bond funds, we suspect that the reputational costs borne by the
issuer, investment banker, and potentially third-party certifier would far exceed any private
benefits to deviating from a stated use of proceeds. See Curtis, Weidemaier, and Gulati (2023)
for a discussion. We proceed under the assumption that funds in the U.S. green bond market are
generally used as stated by the issuers, and are aware of no allegations of diversion or
misrepresentation. !

Ultimately, based on the data and the desire for an objective characterization that is as
granular as possible while still being able to incorporate the universe of issuer types, we
distinguished five levels of green novelty relative to the issuer’s other projects. Level 5 denotes
the largest distinction and Level 1 the smallest (the numbers are for ordinal reference only).
These are best explained by example. When a bond’s proceeds are designated for multiple uses
with different levels of green novelty, we allocate the monies pro-rata.

Level 5. New Project of Novel Type

The highest likelihood of meaningful additionality arises when a green bond is associated
with a new project that has a novel green aspect for the issuer. Interested market participants can
reasonably view such bonds as distinct from the issuer’s other bonds and as indicative of
additionality as an outsider could observe. Green bond market rhetoric noted in the Introduction

commonly suggests this notion. For example, at face value, Apple, Inc.’s statement that “... our

10 Language in the offering documents does, sometimes, give the issuer some flexibility. For example, some include
a disclaimer stating the description of eligible green projects is for illustrative purposes only and providing no
assurance that the proceeds of the notes offered will be allocated to fund transactions with these specific
characteristics. When the “for illustrative purposes only” clause is particularly forceful and/or confirmatory
allocation data are unavailable, we treat the bond’s allocation of proceeds as incomplete.

11



Green Bonds are a key tool to drive our environmental efforts forward” suggests that the
company considers its other financing methods as less suited to furthering these efforts.

The first panel of Table 3 shows examples of bonds supporting this type of project. One
is from the biotech company Amgen. Its vehicle fleet, used by sales professionals to visit
medical professionals and customers, accounts for a large fraction of its corporate carbon
footprint. A portion of the proceeds of the company’s first green bond was allocated to a pilot
program that would convert some of the fleet from gas to electrical vehicles. On the municipal
side, the State of Hawaii’s Department of Business, Economic Development, and Tourism
introduced a bond that, in part, financed loans to underserved communities to purchase solar
energy equipment pursuant to recent state legislation. We were unable to find a precedent for this
program by the State, which specifically described it as “innovative.”

Level 4. New Project of Traditional Type

Somewhat lesser in terms of project novelty are green bonds issued to initiate projects
whose essential green aspect is not new for the issuer. An investor in these green bonds can be
assured that the associated project is helping to kick off an endeavor with environmental
qualities, contributing capital on an extensive margin to a specific new project. However, such a
project is not of a unique type for the issuer, which in turn means that financial support for it
could have been obtained through ordinary finance as in the past.

As an example of this level of novelty, the semiconductor firm ADI promoted its first
green bond as underwriting a new headquarters that was LEED Gold certified. ADI’s Irish R&D
facility had already achieved the same level of LEED certification, so the green aspect of the
project was not novel. Similarly, Indiana University’s first green bond financed the construction

of a LEED-certified building, but such buildings had already been built on campus.
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Level 3. Expansion of Existing Project

As mentioned before, our design choices, such as considering only an issuer’s first green
bond, intentionally err on the side of characterizing green bonds as more novel, i.e., potentially
more “additional.” Similarly, we do not consider a project as “existing” until ground has been
broken or, at a minimum, prior funding was secured. Until then, we consider the project as
“new.” Hence, a green bond-funded project will be considered at novelty Level 4 or 5 under this
taxonomy even if the project had already been discussed in the business press.

Once there is evidence that a project is already underway from either an investment or
funding perspective, we treat a green bond that furthers the project as an expansion of an existing
project. We denote such a bond as involving Level 3 novelty. By definition, preexisting projects
are not novel, so the green bond does not provide a unique environmental exposure for the
investor vis-a-vis existing financial instruments. Rather, the green bond played a supporting role
on an intensive margin.

Table 3 gives two examples of green bonds from energy companies whose proceeds went
to renewable energy projects already underway. It also describes a bond from a Chicago
wastewater and stormwater management agency with proceeds earmarked to existing
infrastructure programs and projects. Level 3 green bond issues, especially municipal issues, are
not infrequently issued alongside ordinary bonds directed to the same or similar purpose.

Level 2. Acquisition of Existing Asset

Green bonds of the above levels were associated with a new or enlarged project or asset.
Acquiring a pre-existing green asset, by contrast, changes the environmental footprint of the new
owner for the better, but this is a transfer from another owner. There is not a societal aspect of

additionality. An investor in a Level 2 degree-of-novelty green bond would be incorrect if she
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thought her bond was associated with an impact on the environment as a whole, rather it could
represent some expansion in a green direction for the issuer.

Duke Realty’s green bond, which was the first industrial REIT green bond, provides an
example. It was partially used to finance the acquisition, as opposed to the development, of three
LEED-certified properties. A municipal example is Ramsey County’s green bond, which was
used to acquire and operate an existing solid waste recovery facility. In these examples, the green
bond, to a first approximation, simply effected a transfer of ownership.

Level 1. Refunding of Ordinary Debt

The least novel use of green bond proceeds is to pay off or refinance outstanding debt
that was not issued with a green label. The principal distinction between the new and retiring
obligation is the label. The green bond is not associated with any new effort of the issuer, any
special environmental benefit for the community, or incremental investment even on an intensive
margin. The only justification for a green bond label on a refunding bond is to highlight to less-
attentive investors that some pre-existing activity, the activity being refinanced, was already

green. Table 3 provides two corporate and two municipal bond examples.

ITI.  Green Novelty of U.S. Corporate and Municipal Green Bond-Backed Projects
Our main results are in Table 4, which tabulates how the proceeds of green bonds are
allocated across the novelty classifications. Using the sources from Table 2, we were able to
gather complete allocation data for 77 out of the 113 (68%) of the first-green-issue corporate
bonds in our sample. These represent $44 billion out of the $70 billion (63%) total corporate

green bond proceeds in our sample. Some incomplete allocation data is to be expected among the
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corporate issuers, especially the most recent issuers where the proceeds have yet to be fully
committed and therefore not disclosed.

Of the $44 billion in corporate green bonds with complete data, 31% of proceeds were
used to refinance ordinary debt under a new label, an activity of no additionality. 4% were used
to acquire an existing asset. As mentioned before, this activity may improve the green footprint
of the issuer but there is no notion of additionality to society as a whole. Thus, one-third of the
corporate green bond monies we can track offer no additionality from a social perspective,
relative to the baseline provided by non-green monies, and little or none even from a private
issuer perspective. The “average” green bond allocated a total of 38% to these efforts (most
bonds allocate proceeds to only one or two levels of green novelty).

Another frequent use of corporate green bond proceeds is to expand existing projects.
This purpose accounts for 35% of the total proceeds of our complete-data sample and 35% of the
average bond’s proceeds. A further 28% of aggregate proceeds are used to initiate a project of a
traditional type, i.e., a type of project with an essential green aspect that had previously been
pursued by the issuing company; for the average bond, 25% of proceeds go to this level of
novelty. Hence, about two-thirds of aggregate funds in the corporate green bond sample are
allocated to projects with a green aspect that was not novel for the issuer, sometimes on an
intensive margin and sometimes on an extensive margin. These projects had precedents financed
by traditional means.

The remaining proceeds are devoted to quite novel projects. An example was given in
Table 3, but there are not many others to describe. Such bonds account for just 3% of corporate
green bond proceeds in our sample. It is worth mentioning that this is an upper bound on this

type of novelty, because as outsiders we are unable to observe all of the ongoing or past projects
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of any particular issuer. But this upper bound is sufficiently low that we can conclude that
investors should not assume that buying a corporate green bond means financing a project with a
green aspect that goes beyond the issuer’s prior undertakings. While the green bond may be
supporting a green project, it is generally of a type that the investor could have supported
through traditional financing instruments.

The distribution of novelty is quite similar in our sample of municipal bonds. Because of
the stricter reporting requirements for municipal sources and uses, we could gather complete
allocation data for 146 out of the 158 (92%) of the first-green-issue municipals. These complete-
data bonds represent approximately $18.6 billion out of the $9.7 billion (92%) total proceeds. In
these bonds, a 30% of total proceeds are devoted to refunding, while another 11% represent
acquisitions of existing green assets. At the level of the average municipal bond, these figures are
29% and 4% of proceeds, respectively.

As with first-green issue corporates, a substantial fraction of municipal aggregate
proceeds, 38%, is devoted to projects already underway, while 19% is devoted to initiating new
projects, albeit ones whose green aspect has previously been financed with other means. This
leaves only 1% of green bond proceeds to kick off projects whose green aspect is novel for the
issuer. At the bond level, these figures are 45%, 20%, and 1%, respectively. Thus, municipal
green bonds and corporate green bonds have roughly the same character with respect to green
novelty of their projects.

The bottom panel of Table 4 reports Hotelling T? tests for the equality of the distribution
of proceeds of the average bond in certain subsamples. The corporate first green bond issues are
concentrated in the last few years of the sample, but a comparison of 2013-2019 issues with

2020-2024 issues rejects the hypothesis that the distributions are equal. We also reject equality of
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the distribution of the 2013-2016 municipal green bonds and the 2020 plus 2024 subsample.
Close inspection of the data indicates that this change is due to both corporate and municipal
issuers making a moderate shift away from Level 4 projects toward Level 3 projects, i.e., shifting
from initiating new projects to expanding existing ones. (We are thus not concerned that by
being unable to tabulate the full universe of more recent municipal bonds, as opposed to a more
feasible random sample, that we are missing an increase in novelty over time.)

In Table 5, we tabulate green novelty according to the sector to which the bond proceeds
were allocated. The sectors are those that the Climate Bond Institute (CBI) consider for
certification. They are coarse classifications, and we do not use them to define whether the green
aspect of any given project is novel for the issuer. For instance, many issuers concentrate work
within a particular sector, e.g., waste management, and in such cases, we are interested in
whether the green aspect of the funded project is novel regardless of whether it falls within the
same sector as the issuer’s usual investments. This tabulation indicates a roughly proportionate
spread of green novelty levels across various CBI sectors. Investors interested in the novelty of a
green bond’s projected uses would thus need to drill down to the project level, as we do, as

sector alone does not shed much light on this question.

IV. Do Investors Care Whether Green Bond Projects Are Different?

In a recent survey, 84 out of 86 green bond issuers reported that green bonds attracted
new investors (Sangiorgi and Schopohl (2023)), and the relatively rapid growth of the green
bond asset class itself implies that green and ordinary bonds are distinguished by them. To
understand whether the label alone is serving as the shorthand defining characteristic of green

bonds, or alternatively whether investors consider a “within” distinction based on the level of
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novelty in the use of funds, we exploit the cross-sectional variation that we document in the
previous section.
A. Offering Yields

Perhaps the most natural hypothesis in the ESG context is that the marginal investor is
willing to pay more, i.e., sacrifice yield, to own bonds that support more novel projects. As noted
by previous research, U.S. corporate and municipal green bonds have typically been issued at
parity or at a small premium to comparable ordinary bonds (e.g., Zerbib (2019), Larcker and
Watts (2020), Baker et al. (2021), Flammer (2021), and Li, Wang, and Yu (2025)). These results
are averages across green bonds, however, so we look for a cross-sectional pattern that could be
hiding within the averages.

We follow the empirical approach of Larcker and Watts. They compare the offering
yields of municipal green bonds to the offering yields on ordinary bonds from the same issuer,
on the same day, with the same maturity. In the extended data through 2020 kindly provided by
Li et al., the bonds are further matched by revenue backing; in our hand-gathered 2024 sample,
we exactly follow Larcker and Watts. The matching pairs of municipal bonds are all but identical
except for the green label and the projected use of proceeds. Corporate green bonds are rarely
offered alongside otherwise-identical ordinary bonds, so this particular exercise cannot be done
for corporates.

As noted, municipal bonds are offered in series consisting of multiple bonds with distinct
maturities. These bonds are clearly not independent observations, so, following our treatment in
earlier tables, we collapse them into a single observation by computing the yield differential—
often called the “greenium”—as the average of the difference in the offering yields of the

matched pairs. In this fashion we construct 28 offering-level observations.
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The results in Table 6 do not support the hypothesis that primary market investors pay
more for green bonds associated with greater levels of novelty. In 17 of the 28 matched
offerings, the yields of the green bonds are identical to those of the ordinary bonds, echoing
Larcker and Watts. Among the remaining pairs, the differences are trivial, and the average
difference regardless of novelty is less than one basis point. While our sample here is small, and
the perspective is different, the results echo those from Larcker and Watts.

B. Stock Market Announcement Effects

Our next analysis uses the corporate sample. We examine the cross-sectional pattern of
stock market announcement effects across green novelty levels, following Flammer’s (2021)
analysis of a sample of corporate green bond announcement effects. She finds a statistically
significant positive announcement effect for the average green bond in her worldwide sample.
Relative to Flammer’s worldwide sample, ours is limited to U.S. corporates, and it is longer,
including corporate issuers from 2019 through 2024 when issuance accelerates.

A positive announcement effect is consistent with investors interpreting the green bond
announcement as a valuable, credible corporate commitment to additionality that meets an all-
else-equal preference for green. It might also reflect investors’ appreciation of a new strategic
positioning of the company against climate risks, or the perception of a movement in a newly
profitable green direction. In general, one would expect that all of these mechanisms would be
stronger when the level of green novelty of the bond is more meaningful.

We gather bond issue announcement dates from Bloomberg and CRSP stock returns for
67 of the 77 complete-data corporate green bonds in our sample (some “corporate” bonds are
issued by entities such as Oberlin College and MIT). Flammer’s sample includes green bonds

from the U.S. and those from less liquid markets, so she uses a wider trading day window, which
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also allows for more pre-event information leakage to be captured. We also report results for a
narrower window typical of U.S. event studies. While the sample is admittedly modest size in
this exercise as well, it is most of the universe of relevant events in U.S. data.

In models (1) and (3) of Table 7, the average cumulative abnormal return is small and
insignificant. To see if this is because we are hiding a larger announcement effect of some bond
issues with a nonexistent effect of others, models (2) and (4) effectively separate the sample into
refinancing-only green bonds, an activity of no additionality, versus green bonds that may
involve some additionality. There is no evidence that investors differentiate between these basic
categories. All t-statistics are below 1.0, and the point estimate of the refinancing-only green
bonds has the wrong sign to suggest that stockholders are rewarding novelty in a company’s
green bonds.

C. Green Bond Indexes, ETFs, and Mutual Fund Holdings

Our last approach to measuring investor interest across uses of green bond proceeds
involves ownership data. Green bond indexes and green bond mutual funds arise as market
responses to investor interest in the climate and the environment, so they might be more likely to
include more-novel green bonds in their indexes or portfolios. As an example of the language
that retail funds use to suggest additionality, the Nuveen Green Bond Fund’s marketing materials
note that the fund “provides a climate-aligned portfolio that intentionally directs capital to
projects and initiatives that accelerate the transition from fossil fuels to renewable energy
sources, reduce greenhouse gas emissions, and help position companies to achieve various global

climate compact goals.”!!

M https://www.nuveen.com/en-us/mutual-funds/nuveen-green-bond-fund?shareclass=I.
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At least four indexes constructed by major providers follow U.S. green bonds, primarily
corporates. We obtained comprehensive index membership data for the two most-followed
indexes, Bloomberg MSCI USD Green Bond Select Index and the Solactive Green Bond Index.
In addition, at least six green bond ETFs and mutual funds focus on primarily corporate green
bonds and cite one of these indexes as benchmarks. We create the intersection of the holdings of
these funds and indexes with our corporate sample. A further municipal green bond fund tracks a
conventional municipal bond index, and we create the intersection of the holdings as well.

The results are in Table 8. To assess the distribution across novelty levels of bonds held
by indexes and funds, recall the pattern of our corporate green bond sample from Table 4. From
Level 1 to Level 5, the distribution of aggregate proceeds is 31%, 4%, 35%, 28%, and 3%,
respectively (after rounding). This is a rough benchmark comparison for all but the bottom rows
of Table 8. In the first row, for example, 31 of our complete-data corporate bonds are members
of the Bloomberg MSCI USD Green Bond Select Index. Since there are 77 such bonds, there
would be ample opportunity to tilt a portfolio toward high-novelty bonds if the index and/or fund
views that as desirable.

Distributions vary from fund to fund and are subject to noise due to greater or lesser
overlaps with our sample, but there is no general pattern that green bond ETFs and mutual funds
deviate appreciably from these percentages in favor of green bonds that support novel projects.'2

Some large green bond funds hold many bonds that are refinancing ordinary bonds.

1Vv. Conclusion

12 The municipal green bond fund in our sample holds too few bonds with complete data to offer conclusions.
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In less than two decades, the green bond market has grown from a niche to a substantial
category of the global debt market. Green bonds are the most prominent of several asset classes
and subclasses—including sustainability bonds, social bonds, and impact investments—which
involve the question whether an investor can do well by doing good or, instead, must sacrifice
some return to do good.

Whereas most prior green bond research has compared pricing of an issuer’s ordinary to
its green bonds, we compare the use of proceeds. In this sense, we look at the U.S. green bond
market from a real, functional perspective. In choosing to attach a special label to one bond but
not another, a green bond issuer implies that the use of proceeds is, in some relevant way,
different from business as usual. The overall finding is that the bonds in our sample are usually
not funding projects with green aspects that are particularly novel for the issuer. A considerable
fraction of green bonds are simply rolling over ordinary bonds. Put differently, a green bond is
more indicative of greener issuers than greener projects within issuers. Further analyses suggest
that investors themselves do not distinguish between green bonds of greater and lesser novelty.

In summary, the rapid growth of green bond issuance would seem to be cause for
optimism with respect to environmental challenges and it has been the topic of enthusiastic
rhetoric. A close look at where the money is going suggests that the functional effects may differ
from common characterizations. Perhaps the brightest perspective is that green bonds are going
to green projects, so ESG-concerned investors could in some cases offer the same “support” for
such projects by investing in ordinary sources of finance rather than restricting their investment
opportunity set to this particular asset class. As the green bond market continues to develop, we

hope that these findings will encourage deeper investigation of green bond proceeds by market
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participants and either more disclosure about how the projects funded are distinct or clearer

explanations of how they advance responsible investments already underway.
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Table 1. Sample of first green bond offerings. Unit of observation is the first green bond offering by a given issuer. Corporate offerings consist of one bond of a single maturity; municipal offerings often
consist of a series of bonds of different maturities and yields, which we consider as a single offering, with proceeds totaled and offering yields and maturities averaged across bonds within the offering. Long-term
corporate debt is measured at end of the year of issue. Bloomberg does not report offering yield data for six of the corporate green bonds. NR denotes unrated.

Panel A. Corporate Green Bonds

N First Mean Offering Median S&P
Green Bond Mean Proceeds  Median Proceeds Total Proceeds Mean Proceeds/ Median Proceeds/ Yield To Mean Maturity  Long-Term Rating
Issues/Issuers ($ Million) ($ Million) ($ Million) Long-Term Debt Long-Term Debt Maturity (Years) (Not NR)
2013 1 500 500 500 0.2% 0.2% - 3.0 -
2014 4 270 310 1,080 8.3% 8.5% 2.6% 10.0 A+/AA-
2015 3 447 500 1,342 2.5% 2.0% 1.6% 7.9 BBB+
2016 2 925 925 1,850 5.9% 5.9% 1.9% 85 AA-
2017 5 506 575 2,530 18.3% 11.5% 2.5% 6.1 A-/A
2018 8 522 450 4,175 7.1% 7.1% 2.7% 11.4 A-
2019 13 583 500 7,584 6.8% 3.5% 3.9% 9.8 BBB+
2020 25 542 544 13,543 10.7% 7.4% 0.7% 9.2 BBB+
2021 25 672 500 16,802 18.0% 7.1% 3.6% 11.8 BBB+
2022 12 661 500 7,936 7.0% 3.2% 5.3% 12.9 BBB+
2023 9 697 500 6,273 8.7% 5.7% 15.1% 12.7 A-
2024 6 735 675 4,408 16.1% 10.2% 5.6% 15.4 BBB
Total or 113 602 500 68,023 11.2% 5.7% 41% 10.8 BBB+
N-wtd Mean
Panel B. Municipal Green Bonds
N First Mean Offering Median S&P
Green Bond Mean Proceeds ~ Median Proceeds Total Proceeds Mean Proceeds/ Median Proceeds/ Yield To Mean Maturity  Long-Term Rating
Issues/Issuers ($ Million) ($ Million) ($ Million) Long-Term Debt Long-Term Debt Maturity (Years) (Not NR)
2013 1 100 100 100 - - 3.6% 20.2 -
2014 14 150 124 2,097 - - 2.5% 12.9 AA
2015 24 113 51 2,714 - - 2.7% 12.1 AA
2016 19 182 68 3,455 - - 2.1% 12.7 AA+
2017-2019 (uncollected)
2020 50 38 9 1,888 - - 1.7% 11.5 AA
2021-2023 (uncollected)
2024 50 198 51 9,909 3.5% 11.9 AA
Total or
N-wtd Mean 158 128 42 20,163 - - 2.5% 12.0 AA
d1f£§§)é3(g—c22()01264vs, 58 vs 50 & 50 144 vs. 38 & 198 67 vs. 9 & 51 8,366 \9/’59,01&888 & 2.5 stl7 & 126 vlsl.Algl,S & AA/AA:;I\;S, AA &
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Table 2. Sources describing uses of corporate green
bond proceeds. Multiple sources were required for some
issues. Uses of municipal green bonds are typically
described in the offering document.

N
Green Bond Allocation Report 72
Company Website 53
SEC Form 424B Prospectus 18
Direct Correspondence 12
Sustainability Report 9
Government Reporting 5
SEC Forms 10K or 10Q 3
Internal Document 2
SEC Form 8K 3
Verifier Report 3
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Table 3. Examples of green bond assignment to green novelty levels. Uses of proceeds in municipal green bonds are typically described in the offering document,
and the uses of corporate green bond proceeds are ascertained from a variety of sources including green bond allocation reports, corporate website descriptions, news
articles, executive interviews, SEC Form 424B, and direct correspondence (see Table 2). We then determine whether that use of proceeds is in a typical sector or novel
for the given issuer, based on a similar range of sources, and allocate the proceeds of a green bond issue across one or more levels.

Issuer Issue Date Sector Description
Level 5. New Project of Novel Type
Corporate 2/22/22 Low Carbon  Ina 2022 news release, Amgen announced its electric vehicle "pilot" program as part of its efforts to advance toward
Transport a carbon-neutral goal.

Corporate 3/26/21 Electrical Grids In a 2021 news release, MP Materials announced the construction of its inaugural rare earth metal, alloy, and magnet

and Storage manufacturing facility in Fort Worth, Texas, to support its long-term supply contract with General Motors.

Municipal 11/4/14 Solar Energy  In a 2014 offering document, the State of Hawaii Department of Business, Economic Development, and Tourism
described a law enacted in June 2013 that authorized the establishment of the Hawaii Green Infrastructure Loan
program. The program, funded with proceeds of $146 million, aimed to make clean and renewable green
improvements more accessible to Hawaii ratepayers.

Level 4. New Project of Traditional Type

Corporate 4/8/20 Buildings In the 2020 green bond allocation report, Analog Devices (ADI) allocated $102 million of the total proceeds ($395
million) to its new location in Massachusetts for the creation of additional green building space meeting LEED
certification standards and the installation of solar panels. ADI's existing Limerick, Ireland campus was already
LEED-certified.

Municipal 12/10/14 Buildings In a 2014 offering document, Indiana University outlined its intention to utilize the $66 million in proceeds for the
acquisition, construction, and equipping of a new LEED Certified arts and science building on campus, as well as for
the renovation of Franklin Hall on the Bloomington campus. The university had already constructed other LEED
certified buildings.

Level 3: Expansion of Existing Project
Corporate 5/7/18 Solar Energy, In the 2018 green bond allocation report, DTE Electric stated that $184 million of the $518 million in proceeds was
Wind Energy  allocated to solar and wind projects that were already in operation.

Corporate 11/8/18 Solar Energy  In the 2021 green bond allocation report, Duke Energy Carolinas disclosed the disbursement of proceeds from its
2018 bond issuance. Out of the total proceeds of $992 million, $182 million was allocated to existing solar projects in
operation or already under construction, as reported on the company's website.

Municipal 12/16/14 Water In a 2014 offering document, the Metropolitan Water Reclamation District of Greater Chicago indicated that a portion

Infrastructure  of the $260 million in proceeds would be allocated to the preexisting tunnel and reservoir plan project and the
stormwater management program.
Level 2: Acquisition of Existing Asset

Corporate 11/15/19 Buildings In the 2020 green bond allocation report, Duke Realty stated that $62.59 million of the $396.5 million in green bond
proceeds was allocated to the acquisition of LEED-certified projects.

Municipal 12/4/15 Water In the green bond offering document, Rhode Island Infrastructure Bank indicated that a portion of the proceeds

Infrastructure ~ would be allocated for the purchase and rehabilitation of an existing 175,000 square foot building owned by
Providence Water.
Municipal 1/24/16 Waste In the green bond offering document, Ramsey County specified that the $17.9 million in proceeds would be utilized
Management  for the acquisition of a resource recovery facility from another municipality, highlighting its environmental benefits
within sustainable waste management.
Level 1. Refinancing Ordinary Debt

Corporate 11/28/18 Buildings In an 2018 8K filing, Boston Properties indicated its intention to initially utilize the net proceeds from the offering for
the repayment of debt, including the funding of the redemption of the $700 million aggregate principal amount of its
2019 Notes that were outstanding. Any remaining net proceeds from the offering would be directed toward repaying
outstanding borrowings from the unsecured revolving line of credit.

Corporate 8/12/20 Buildings In a 2019 424B2 prospectus, Piedmont Operating Partnership indicated its intention to use the net proceeds to repay
outstanding debt under their $300 million unsecured 2020 term loan, which was partly utilized for the Galleria Office
Towers purchase. Any remaining proceeds would be allocated to repaying borrowings outstanding on their revolving
credit facility, or under one of its other term loans, or for other business purposes.

Municipal 8/12/16 Water In its green bond offering document, the Upper Mohawk Valley Regional Water Finance Authority outlined its

Infrastructure  intention to allocate $4.84 million of the offering proceeds to refund outstanding revenue bonds.
Municipal 10/12/16 Water In the green bond offering document, the Los Angeles County Sanitation Districts Financing Authority specified that
Infrastructure  the $206 million in proceeds would be earmarked for refunding the 2005 and 2007 bonds, as well as refinancing the

Clean Water State Revolving Fund Loan associated with improvements to the sewerage system.
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Table 4. Allocation of green bond proceeds across green novelty levels. Panel A tabulates the use of proceeds across green novelty levels by use of 77 first-issue corporate green bonds
with complete allocation data and 36 with incomplete data (Total corporate N = 113). Panel B tabulates the distributions for 146 first-offering municipal green bonds with complete data and 12

with incomplete data (Total municipal N = 158). Panel C reports Hotelling's T tests for equality of % of Mean Offering Proceeds vectors for subsamples of complete data bonds.

Panel A. Corporate Green Bonds

Level 4. Level 5.
Level 1. Level 2. Level 3. New Project of  New Project of Unallocated /
N Refinancing Acquisition Expansion Traditional Type Novel Type Unreported Total

Complete Data

Total Proceeds ($ million) 77 13,570 1,556 15,466 12,266 1,385 - 44,243

% of Total Proceeds 77 30.7% 3.5% 35.0% 27.7% 3.1% - 100%

Mean Offering Proceeds ($ million) 77 176.2 20.2 200.9 159.3 18.0 - 574.6

% of Mean Offering Proceeds 77 32.8% 5.2% 34.9% 24.6% 2.6% - 100%
Incomplete Data

Total Proceeds ($ million) 36 1,412 0 1,061 0 16 21,291 23,779

Panel B. Municipal Green Bonds
Level 4. Level 5.
Level 1. Level 2. Level 3. New Project of  New Project of Unallocated /
N Refinancing Acquisition Expansion Traditional Type Novel Type Unreported Total

Complete Data

Total Proceeds ($ million) 146 5,627 2,120 7,085 3,547 190 - 18,569

% of Total Proceeds 146 30.3% 11.4% 38.2% 19.1% 1.0% - 100%

Mean Offering Proceeds ($ million) 146 39 15 49 24 1 - 127

% of Mean Offering Proceeds 146 29.2% 3.8% 45.2% 20.4% 1.4% - 100%
Incomplete Data

Total Proceeds ($ million) 12 161 0 158 0 0 1,275 1,593

Panel C. Tests for Equality of % Mean Offering Proceeds Allocations

Corporate 2013-19 (N = 29) vs. Corporate 2020-24 (N = 48): F (4, 72) = 2.43, p-value = 0.06
Municipal 2013-16 (N = 52) vs. Municipal 2020, 2024 (N = 93): F (4, 140) = 2.78, p-value = 0.03
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Table 5. Allocation of green bond proceeds across proceeds green novelty levels by sector of the use of proceeds. Panel A tabulates the use of proceeds across green novelty levels by use
sector of 77 first-issue corporate green bonds with complete allocation data and 36 with incomplete data (Total corporate N = 113). Panel B tabulates the distributions for 146 first-offering
municipal green bonds with complete data and 12 with incomplete data (Total municipal N = 158). Sectors are as defined by the Climate Bonds Institute, and only sectors with positive proceeds
are listed.

Panel A. Corporate Green Bonds

Level 4. Level 5.
Level 1. Level 2. Level 3. New Project of  New Project of Unallocated /

Refinancing Acquisition Expansion Traditional Type  Novel Type Unreported Total
Basic Chemicals . 61 - 152 - 813 - 1,025
Bioenergy 602 - 550 72 - - 1,224
Buildings 6,725 313 4,810 3,374 - - 15,221
Electrical Grids and Storage 506 - 1,240 1,318 342 - 3,405
Geothermal - - - 14 - - 14
Hydrogen 702 113 - 72 - - 887
Hydropower 21 - 112 61 - - 195
Low Carbon Transport 1,384 272 2,915 3,290 242 - 8,103
Power Purchase Agreement 21 - 1,568 - - - 1,590
Solar Energy 1,799 - 1,694 1,236 - - 4,729
Waste Management 216 509 2,096 817 - - 3,638
Water Infrastructure 486 - 152 - - - 638
Wind Energy 2,459 350 1,236 2,013 4 - 6,063
Unreported / Unallocated - - - - - 21,291 21,291
Total 14,982 1,556 16,527 12,266 1,401 21,291 68,023

Panel B. Municipal Green Bonds
Level 4. Level 5.
Level 1. Level 2. Level 3. New Project of  New Project of Unallocated /

Refinancing Acquisition Expansion Traditional Type Novel Type Unreported Total
Buildings 310 1887 963 1,767 - - 4,927
Electrical Grids and Storage 143 75 156 477 - - 851
Forestry and Land Conservation and Restoration 109 - 33 35 - - 177
Hydropower - - 30 - - - 30
Low Carbon Transport 1,655 - 1,450 426 - - 3,532
Power Purchase Agreement - - 1,159 - - -
Solar Energy - - 23 50 146 - 219
Waste Management 144 18 104 - - - 266
Water Infrastructure 3,342 139 3,324 792 44 - 7,641
Wind Energy 85 - - - - - 85
Unreported / Unallocated - - - - - 1,275 1,275
Total 5,788 2,120 7,243 3,546 190 1,275 20,162
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Table 6. Differences in offering yields of green municipal bond issues and ordinary bond issues matched on issuer, maturity, issue
date, and repayment source. Municipal bonds are offered in issues of several cusips; the difference in offering yields is computed as the
average difference across cusips of the green bonds minus the average difference of the matched ordinary bonds. There are 28 offerings with
matched pairs of green and ordinary bonds. No green bonds in the matched sample allocate funds to acquisitions or new projects of novel
types. Four issuers allocated their bonds' funds across multiple novelty levels; these are assigned to the most-weighted level. A negative yield
difference indicates a "greenium," i.e., a lower yield on the green bond.

Level 4. Level 5.
Level 1. Level 2. Level 3. New Project of New Project of
Refinancing Acquisition Expansion Traditional Type  Novel Type
N Matched Offerings 3 0 15 10 0
N Yield Green = Yield Match 1 . 8 8
N Yield Green > Yield Match 1 .
N Yield Green < Yield Match 1 . 5 2
Mean Yield Difference
(Green Minus Match) in % 0.0099 . -0.0018 -0.0030
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Table 7. Stock returns around corporate green bond issue announcements and green novelty. Issue
announcement dates from Bloomberg. Market model cumulative abnormal returns are based on the CRSP VW index
and an estimation period of [-220, -21] relative to event day 0. Cumulative abnormal returns are winsorized at Sth and
95th percentiles. Robust standard errors in parentheses.

CAR [-5,+10] in % CAR [-2,+2] in %

() @ A “)
Constant 0.08 -0.14 -0.07 -0.19
(0.72) (0.84) (0.50) (0.60)

Level 1. Pure Refinancing [0 or 1] 1.11 0.60
(1.60) (0.95)

N 67 67 67 67
R’ - 0.01 - 0.00
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Table 8. Green bond index membership and fund holdings by green novelty levels. Net assets, consistuents, and holdings snapshots taken between 2024Q4 and 2025Q3 using data from Bloomberg and the funds and indexes
involved. For complete allocations, the first four groups of indexes and funds hold corporates only, and the last group holds municipals only. Net Assets figures do not apply to indexes (n/a); composition data were unavailable for
two indexes and the Bloomberg Muni Bond Index is not specific to green bonds (.).

Allocations of Sample Bonds In Index or Portfolio

US Green Bond Holdings N Szimple Level 4. Level 5.
Index Net Assets in Net Assets Complete Data Level 1. Level 2. Level 3. New Project of  New Project of
* Fund Using Index as Benchmark Ticker (8 million) (8 million) Bonds Held Refinancing Acquisition Expansion  Traditional Type  Novel Type
Bloomberg MSCI USD Green Bond Select Index ~ GBUSTRUU n/a n/a 31 31.0% 3.1% 32.1% 33.8% 0.0%
* iShares USD Green Bond ETF BGRN 406.3 158.0 31 36.8% 3.1% 26.9% 33.1% 0.0%
* Nuveen Green Bond Fund TGROX 175.5 64.6 13 22.6% 0.0% 61.2% 15.5% 0.7%
Solactive Green Bond Index SOLGREEN n/a n/a 30 36.4% 4.5% 29.4% 29.0% 0.6%
* Lyxor Green Bond (DR) UCITS ETF CLIM 507.3 222 21 43.3% 2.4% 32.0% 22.3% 0.0%
* Wealthsimple N.A. Green Bond Index ETF WSGB 201.2 109.7 12 48.0% 2.7% 18.3% 20.5% 10.5%
S&P Green Bond U.S. Dollar Select Index SPGRUSST n/a n/a . . . . . .
* VanEck Green Bond ETF GRNB 134.7 44.0 31 37.3% 5.0% 25.2% 31.9% 0.6%
ICE BofA Green Bond Hedged Index GREN n/a n/a . . . . . .
* Calvert Green Bond Fund CGAFX 796.0 249.4 14 23.2% 0.0% 46.2% 30.6% 0.0%
Bloomberg Municipal Bond Index BBMBTR n/a n/a . . . . . .
* Franklin Municipal Green Bond ETF FLMB 97.3 67.9 12 6.8% 1.0% 60.3% 32.0% 0.0%
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