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Abstract

As green finance grows, green bonds have become an essential tool for funding sustainable
projects. While many studies explore whether green bonds exhibit a “green premium,”
existing literature reviews often lack depth, timeliness, and consistent methodology. This
paper addresses these gaps by systematically reviewing 70 empirical studies on green
premiums published up to 2025, making it the most comprehensive review to date. We
organize the literature by region (Global, U.S., Europe, Asia Pacific), market segment,
premium dimension, data source, and estimation method, offering a structured framework
to analyze diverse findings. Our analysis reveals a consistent negative green premium of
—12.44 bps on average across most markets, with European and Asian markets showing
higher yield spreads than the U.S. Studies using more recent data report smaller premiums,
and larger bond issues tend to have lower premiums. Despite variations in methods and
data sources, the overall results are consistent. This paper provides an updated overview
of green premium research and offers key insights for investors, issuers, and policymakers
on green finance pricing and investment strategies.

Keywords: green bonds; pricing; bond spread; sustainable finance

JEL Classification: G12; G30; G32; Q56

1. Introduction

Green finance is increasingly becoming a key tool connecting environmental policy
with capital markets, driven by global climate change and the sustainable development
agenda. As a representative product of green finance, green bonds channel capital towards
environmentally friendly projects, achieving synergistic environmental and economic bene-
fits in the market. In recent years, international organizations and national governments
have successively introduced relevant standards and policies, establishing green bonds
as a core asset in the current ESG investment ecosystem. According to Climate Bonds
Initiative (2019) data, annual green bond issuance grew fivefold between 2015 and 2019".
This explosive growth indicates that bond issuers and investors are demonstrating stronger
environmental orientation, giving rise to a market phenomenon known as the ‘green pre-
mium’ (MacAskill et al., 2021). This term typically refers to the yield differential between
green bonds and conventional bonds with similar underlying characteristics (Agliardi &
Agliardi, 2019). When green bond yields are systematically lower than their conventional
counterparts, this reflects investors” willingness to “pay a premium for green”, supporting
long-term sustainable development at lower yields.
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Despite the widespread recognition of the green premium phenomenon in market
practice, academic consensus remains elusive. Research findings are often inconsistent,
with significant gaps and heterogeneity across studies. While the volume of research on
green premiums has increased in recent years, many systematic literature reviews still fall
short in terms of comprehensive coverage, timeliness, and depth. A large-scale synthesis
grounded in a broad body of empirical literature is still lacking, leaving researchers to
grapple with fragmented information when trying to understand the overarching trends
and characteristics of the green premium.

While substantial progress has been made in green bond research, challenges persist
in reconciling the divergent findings across different markets and methodologies. This
review not only synthesizes the existing empirical evidence but also identifies key patterns
and trends in green premium pricing that have emerged in recent years. By systematically
categorizing studies across various dimensions such as market segment, regional context,
and estimation methods, we aim to provide a more coherent framework for understanding
the green premium and its implications for both future research and green finance policy.
This approach allows us to offer a clearer and more integrated view of the green premium
phenomenon, addressing gaps in existing reviews.

To identify available literature, this paper first searched databases such as Google
Scholar, Web of Science, and Scopus with keyword combinations such as ‘green bond pre-
mium’, ‘greenium’, and ‘yield spread’. After initially sourcing many papers, we excluded
policy studies and conceptual papers that did not include quantitative premium estimates.
Articles containing quantitative premium estimation results are retained, ultimately incor-
porating 70 representative empirical studies on green premiums. Then we systematically
categorize these papers by study region” (e.g., Europe, the United States, Asia Pacific,
and globally), market segment (primary market, secondary market), data source (e.g.,
Bloomberg, CBI), and estimation method (e.g., OLS, matching methods, panel data models).
This structured literature database provides foundational support for subsequent analysis.

Through deep analysis, we find that most studies indicate the existence of a negative
green premium for green bonds, meaning their yields are lower than those of conventional
bonds, with an average of approximately —12.44 bps. Specifically, in European markets,
research shows the green premium being approximately —14.13 bps on average (such as
Hinsche, 2021). In the U.S. market, large-sample studies (Baker et al., 2022) measure a
premium average of approximately —5.14 bps. In Asian markets (China, Japan, India), most
studies show a negative greenium average of approximately —21.4 bps. Globally, most
studies (e.g., Zerbib, 2019) indicate a mean green premium of approximately —8.03 bps,
though isolated studies identify positive premiums (e.g., Dorfleitner et al., 2022, reporting
0.95 bps). We further observe that the design of research methodologies, choice of con-
trol variables, sample periods, and data sources significantly influence the robustness of
differing research conclusions.

This systematic literature reviews contribute to literature by synthesizing, classifying,
and interpreting existing empirical findings rather than generating new datasets or econo-
metric estimates. In this study, we provide the first comprehensive synthesis of 70 empirical
analyses of green premiums published up to 2025, offering the most extensive and up-
to-date overview available. Our review also introduces a multidimensional classification
framework, covering regional contexts, market segments, premium types, data sources,
and estimation methods that enables a structured comparison of prior evidence and yields
integrative insights not previously articulated in the literature.

Therefore, by bringing together and analyzing existing studies, this paper maps the
current landscape of green premium research and highlights key patterns and trends in
green bond pricing. It clarifies how different market contexts, bond types, and methodolog-
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ical approaches influence findings, providing a structured view of a complex and rapidly
evolving field. In addition to contributing to academic understanding, this review offers
insights into the broader implications of the green premium, framing it as a reflection
of how markets recognize environmental value and supporting informed decisions by
investors, issuers, and policymakers.

The remainder of the paper is organized as follows. Section 2 presents the theoretical
background and develops the key hypotheses. Section 3 examines geographical trends
in green bond pricing research, while Section 4 reviews the data sources and matching
methods utilized in major green bond pricing studies. Section 5 provides a discussion of the
findings, and Section 6 concludes with key insights, practical implications, and directions
for future research.

2. Research Method?
2.1. Literature Review Methodology

In this study, we use a systematic literature review to examine research on green
bond premiums, focusing on green bond pricing. This approach involves identifying and
evaluating relevant studies based on clear criteria, ensuring an unbiased and comprehen-
sive review. Compared to traditional narrative reviews, systematic reviews offer a more
structured and transparent process (Bhutta et al., 2022). By categorizing studies across
key factors like market region, data source, and methodology, we aim to provide a clearer
understanding of the green premium and its influencing factors.

First, this literature review was conducted following the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA) guidelines. A systematic search
of relevant databases was performed to identify studies related to Green Bond Pricing.
Inclusion and exclusion criteria were predefined to ensure the selection of relevant and
high-quality studies. The study selection process, including identification, screening,
eligibility assessment, and inclusion, is documented in a PRISMA flow diagram (Page
et al., 2021). Data extraction and synthesis were performed systematically to summarize
findings and identify gaps in the literature. Second, the PRISMA checklist is included in the
Supplementary Materials. Third, this systematic review was not registered in any database.
The main contribution lies in systematic cross-study patterns.

Although this study does not produce new econometric estimates, this form of con-
ceptual and empirical synthesis is recognized in the literature as a valid and important
scholarly contribution of systematic reviews. Importantly, this paper better highlights the
novelty and added value of our review relative to prior surveys and narrative summaries,
which were limited in coverage, outdated, or methodologically unsystematic. Likewise,
paper systematically synthesizes patterns across studies and highlights differences in a
structured, qualitative manner. To ensure the comprehensiveness, transparency, and accu-
racy of this systematic review of the green bond premium literature, this paper draws on
the methodological framework of a systematic literature review (SLR). Table 1 indicates
the steps of the literature review and the corresponding method. Through a multi-stage
literature search and screening process, we construct a multidimensional sample of green
bond premium research, based on which we conduct a structured summary and analysis.
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Table 1. Process of literature review. This table shows the steps of the literature review process. Column 1 lists each step, column 2 describes the corresponding
method, and column 3 provides details of the review process applied at each stage.

Step Method Process of Review

Mainstream academic databases (e.g., Web of Science).
Open-access academic search engines (e.g., Google Scholar).

1 Database Selection Professional publishing platforms and journal websites (including Elsevier, Springer, Taylor & Francis Online, and journals with
high coverage of green bond research, such as Energy Economics, Journal of Sustainable Finance & Investment, and Finance
Research Letters). High-quality working paper platforms (e.g., SSRN).

2 Time Period Setting 2015-2025

The search protocol, 1. “Green Bonds,” 2. “Green Finance,” 3. “Climate Finance,” 4. “Sustainable Development Goals,” and
5. “Greenium”.

3 Keyword Identification

4 Initial Literature Search N =300+

1. Studies focusing on the yield or price difference between green bonds and conventional bonds.

2. Providing specific quantitative estimates of the green premium (e.g., spreads expressed in basis points).

3. Using data on bonds issued in the actual market, covering the primary market, secondary market, or both.

4. Clearly stating the data source and empirical methodology.

5. Article types included: published journal articles, high-quality working papers, and policy research reports published by
authoritative institutions.

5 Inclusion Criteria

1. Literature that did not involve price or yield analysis but instead focused on theoretical analysis (e.g., policy impact, status of
green bond development, market structure, etc.).

2. Literature that only provides information such as green bond definitions, ratings, and certification mechanisms, but does not
provide premium estimates.

3. Literature with incomplete or untraceable data or methods, or purely theoretical in nature.

4. Literature that focused on other green financial products (e.g., green funds, ESG indices, etc.) rather than green bonds.

5. Non-official publications or articles of lower academic quality (e.g., master’s theses) are excluded.

6. Studies on carbon emission, ESG corporate governance, green finance policy, and case studies, non-Scopus indexed journal.

6 Exclusion Criteria

7 Screening and Full-Text Review N =70

8 Final Sample Determination N=70
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Firstly, we select databases with broad coverage and strong academic authority as
our primary search channels, such as Web of Science and Google Scholar. We also conduct
cross-search with databases such as Scopus, ScienceDirect, and SpringerLink. Considering
the cyclical nature of the green bond market and the rapid growth of research in recent
years, we set the search period from 2015 to June 2025 to ensure coverage of the most
representative and methodologically mature phases of green premium research. The
detailed search process has been illustrated in Figure 1.

Database Selection Final Sample (N=70)

Time Period Setting (2015-2025) Screening and Full-Text Review

Key Word Identification Exclusion Criteria

Initial Literature Search Inclusion Criteria

(N =305)

Figure 1. Flow of the search process.

Secondly, we conduct a literature search with the appropriate keywords. We com-
prehensively reference existing review literature and commonly used green finance ter-
minology and conduct an expanded search using the following keyword combinations:
“green bond premium”, “green element”, “green bond yield spread”, “green bond pricing”,
“green bonds vs. traditional bonds”, and “green bond performance”. This keyword combi-
nation not only covers the core terms in green premium research but also accounts for the
differences in definitions and expressions of green premiums across the literature, ensuring
the breadth and depth of our funding.

The initial keyword search returns approximately 300 relevant articles. We then estab-
lish clear inclusion and exclusion criteria and conduct two rounds of literature screening:

(1) The inclusion criteria included:

e  Studies focusing on the yield or price difference between green bonds and con-
ventional bonds.

e Providing specific quantitative estimates of the green premium (e.g., spreads
expressed in basis points).

e Using data on bonds issued in the actual market, covering the primary market,
secondary market, or both.

e  C(Clearly stating the data source and empirical methodology.
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e  Article types included: published journal articles, high-quality working papers,
and policy research reports published by authoritative institutions.
(2) The exclusion criteria included:
e Literature that did not involve price or yield analysis but instead focused on the-
oretical analysis (e.g., policy impact, status of green bond development, market
structure, etc.).

Literature only provides information such as green bond definitions, ratings, and
certification mechanisms, but does not provide premium estimates.
e  Literature with incomplete or untraceable data or methods, or purely theoretical

in nature.

e  Literature that focused on other green financial products (e.g., green funds, ESG
indices, etc.) rather than green bonds.

e Non-official publications or articles of lower academic quality (e.g., master’s

theses) are excluded.

After the initial screening and a full-text review, 70 empirical research articles that
meet the inclusion criteria are retained as the primary literature sample for this review(see
Table 2). This process not only ensures the systematic nature of the research but also
avoids selection bias, providing a solid foundation for subsequent classification, analysis,
and conclusion.

Table 2. Summary statistics of the number of papers by region. This table presents the summary
statistics of the number of papers by region, with the first column showing the region and the second
column showing the number of papers.

Region No. Paper
Global 33
u.s. 10
EU/UK 10
China 12
AU/JP/ID 5
Asia Pacific all 17
Total 70

2.2. Data Sources of Previous Literature

The 70 sample articles on empirical research on green premiums in this study are
sourced from authoritative academic databases, research platforms, and institutions. To
ensure representativeness, scientific integrity, and research quality, we prioritize sources
with high academic impact and robust peer-review mechanisms during the initial search
and screening phase. Specifically, the articles included primarily came from the following
three categories:

e Mainstream academic databases (e.g., Web of Science).

e  Open-access academic search engines (e.g., Google Scholar).

e  Professional publishing platforms and journal websites (including Elsevier, Springer,
Taylor & Francis Online, and journals with high coverage of green bond research,
such as Energy Economics, Journal of Sustainable Finance & Investment, and Finance
Research Letters).

In addition, some articles are sourced from high-quality working paper platforms
(e.g., SSRN). Although these articles have not been formally published, they have high
citation rates and research value in the field of green finance and are therefore included in
this paper.
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Overall, the 70 sample articles cover a wide range of document types, including aca-
demic papers, working papers, and institutional reports. The research primarily focuses on
empirical studies published in English-language journals after 2018, particularly in main-
stream journals related to finance, sustainable development, and environmental economics.

2.3. Review Questions and Hypotheses

This paper does not undertake new quantitative empirical analysis, but in reviewing
and analyzing existing green premium research, we observe that most studies focus on
the core question: whether systematic pricing differences exist for green bonds, which is
the phenomenon of ‘green premium’. To systematically summarize and compare existing
research results around three dimensions, region, data sources, and analytical methodolo-
gies for structured analysis, we propose four hypotheses. First, a large amount of empirical
research outcomes provides evidence of significant negative premiums for green bonds
globally, with this green preference being prevalent across markets, including the US,
Europe, and Asia (Baker et al., 2022; Febi et al., 2018; Q. Wang et al., 2019). The negative
premium of green bonds reflects a degree of international consensus. Investors are generally
willing to accept slightly lower yields to support sustainable development objectives. Thus,
we propose the following hypothesis:

H1. Ceteris paribus, green bonds exhibit significant negative premiums across different regions in
the world.

Next, we find that most research uses data sources including Bloomberg, Refinitiv,
and CBI (Climate Bonds Initiative). Although there are differences in sample construction,
label definitions, and timeframes across these databases, most of the literature consistently
reports similar green premium trends, indicating that the green premium represents a
widespread market trend across different data systems. Therefore, we propose:

H2. Ceteris paribus, green bonds consistently show a negative green premium regardless of the
data source used for analysis.

Further, we observe that research on green premiums uses several important method-
ologies, including OLS regression, fixed-effects panel data, and matching methods. As
a market phenomenon, the existence of green premiums should not depend on specific
statistical models or quantitative analysis methods. If green premiums represent a similar
trend across different research methodologies, this suggests that the conclusion is highly
robust. The research samples employ multiple methodologies to match green bonds with
conventional bonds, control for variables, or conduct group comparisons. Most research
observes that green bonds have significant pricing advantages over traditional bonds,
although by different methods. Hence, we propose the following hypothesis:

H3. Ceteris paribus, green bonds exhibit a significant negative green premium regardless of the
estimation method employed in the analysis.

In addition, green bond pricing can occur in either the primary or secondary market.
While the pricing mechanisms differ, the green premium phenomenon is evident in both
markets. Existing literature suggests that, for example, in the primary market, green bonds
issued by governments and multilateral institutions are typically priced at a slightly lower
yield (Bachelet et al., 2019). In the secondary market, investors also observe a price premium
due to the repricing of green labels (Zerbib, 2019; ]. Wang et al., 2020).
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H4. Ceteris paribus, green bonds exhibit a significant negative green premium in both the primary
and secondary markets.

3. Geographical Trends in Green Bond Pricing Research

In this section, the study discusses the green premium results by different regions.
Table 3, Panel A, displays the pooled results, while Panel B reports the bond spread by
region. A negative spread indicates the existence of a green premium, reflecting the yield
difference between green bonds and comparable conventional bonds. In this study, the
reported spreads represent the average values extracted from the reviewed literature,
calculated to provide a descriptive summary of central tendencies across studies. Given
the wide variation in sample periods, markets, and methodologies, a simple mean is
appropriate for capturing overall trends and providing readers with an integrated, easily
interpretable measure of the green premium.

Table 3. Green premium by region.

Panel A: Pooled sample

Spread sign +/— No. paper Spread (Green premium)
Negative 65 —12.44

No premium 3 0

Positive spread 2 3.71

Total no. of paper 70 —10.87

Panel B: By region

Region No. paper Spread (Green premium)
Global 33 —8.03

us. 10 —5.14

EU/UK 10 —14.13

China 12 —21.88
AU/JP/ID 5 —14.83

Asia Pacific all 17 —21.41

Total 70

This table shows the green premium results. Panel A presents the pooled results, while Panel B reports the bond
spread by region. A negative spread indicates the presence of a green premium, representing the yield difference
between green bonds and comparable conventional bonds.

3.1. Global

In the final sample of research included, nearly half of the studies cover global markets,
indicating that the green premium is one of the most popular research projects in the global
green bond market. Most of the literature consistently finds a significant negative green
premium relative to conventional bonds, although there are a few studies that hold the
opposite conclusion (See Appendix A Table Al). In the global research aspect, the research
by Zerbib (2019) is widely considered as one of the foundational and core studies in the field
of green premiums. Based on a global dataset comprising 110 green bond samples, Zerbib
suggests an average green bond premium of —2 basis points. This finding establishes a key
benchmark for subsequent research and has been widely cited.

Subsequently, multiple studies verify this finding across larger samples. Loffler et al.
(2021) analyze an extremely large sample of 2000 green bonds, reporting a green premium
of —15 to —20 bps. Benincasa et al. (2022) estimated a green premium ranging from —4.9
to —8.7 bps with a sample of 1795 green bonds. Given their substantial sample sizes, both
findings align with mainstream results while they are greater robust. In recent studies, both
Caramichael and Rapp (2024) and Eskildsen et al. (2024) chose samples of approximately
4000 green bonds, showing a green premium of —3 to —6 basis points, which further
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confirms prior premium research, reflecting that negative green premiums still exist even
as the green bond market matures.

Moreover, Hyun et al. (2021) focus on an in-depth analysis of pricing differences
within green bonds based on a large sample of multiple countries, claiming that labeled
green bonds yield are approximately 24-36 basis points lower than unlabeled green bond,
so unlabeled green bonds are likely to have higher yields. This research provides strong
evidence of the impact of internal green bond structures on pricing, adding a significant
perspective beyond the “green vs. non-green” comparison in the mainstream literature.

On the contrary, a few studies have inconsistent results. For instance, Flammer (2021)
argues no significant green bond premium; Dorfleitner et al. (2022) reports a green premium
of +0.95 bps, and Agliardi and Agliardi (2019) observe a premium of +6.89 bps, indicating
that the phenomenon of “overcompensation” for green bonds may also exist. From the
global perspective, most studies report a negative green premium at —8.03 bps, which is a
widely recognized mainstream trend in global green bond pricing.

3.2. U.S.

As one of the most mature bond markets in the world, the U.S. green bond market
is developing rapidly and is now a key region for green bonds (Chiang, 2017). Although
the volume of relevant research literature is far less than that of global studies, the U.S.
remains a crucial sample region in green premium studies, with the green bond premium
phenomenon attracting widespread attention. Most literature consistently indicates a signif-
icant negative green premium in the U.S. market, at —5.14 bps (See Appendix A Table A2).

The most representative study by Baker et al. (2022) provides evidence that the average
green bond premium is between —5 and —9 bps based on a sample of almost 4000 green
bonds in the U.S. market. With its large sample size and robustness, this research stands
as a landmark achievement in the field of U.S. green bond premium studies and is cited
as a representative conclusion in multiple review papers. Another research by Singh et al.
(2024) analyzes the largest U.S. green bond sample size (13,220 bonds), finding a green
premium range of —2.7 to —6.9 basis points, further reinforcing the trend of green bonds
forming significant pricing preferences in the U.S. market. However, earlier studies have
contrary conclusions regarding the green premium in the U.S. market. Karpf and Mandel
(2018) represent one of the earliest quantitative studies in the U.S. green bond sector. Their
analysis finds that during the early years (2010-2014), the green premium is —7.8 bps, but
it reverses to +38 bps in 2015-2016, suggesting that the green premium may shift over time
and with changes in market cognition.

Larcker and Watts (2020) further question the market recognition of the green label
effect. Based on the findings of Baker et al. (2018), they discovered that although some
studies indicate investor preference for green assets, in real market conditions, investors
are completely unwilling to ignore returns for sustainable projects. The study claims that
investors view green and non-green securities by the same issuer as almost exact substitutes,
reflecting that the green labels have no significant influence on bond market pricing. The
mainstream research results on green premiums in the U.S. market are negative, with the
average of —5.14 bps. Although earlier literature even reports positive premiums, the U.S.
market is progressively aligning with the global green pricing trend.

3.3. EU

Europe is at the forefront of green finance development, with a mature green bond
market. It is also one of the most frequently studied regional markets. According to the
European sample literature, the results are generally consistent: there is a negative green
premium in European markets, typically at —14.13 bps (See Appendix A Table A3). One
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significant study analyzes 121 European green bonds, reporting green premiums ranging
from —5 to —13 bps (Gianfrate & Peri, 2019). Another earlier European market research by
Febi et al. (2018) focuses on 64 green bonds listed on the London Stock Exchange, estimating
a green premium of —69.2 bps (2016), which is an extreme negative premium phenomenon
example in EU literature. This study summarizes that pricing advantages for green assets
may be significantly obvious under specific secondary market and high-transparency
green labels.

A larger-scale study by Jankovic et al. (2022), based on a sample of over 10,000 EU
green bonds, observes that the green bond premium is approximately —6 bps. This research
further highlights that the higher the green bond transparency, the more significant the
premium. Contrary to the above research, Wongaree et al. (2025) present a different opinion.
The analysis of 488 European market samples shows no significant pricing differential
between green bonds and conventional bonds, with a green premium of approximately
0 bps. This research suggests that under specific market conditions, green labelling may
not significantly impact bond yields. Consistent with the trend in global and U.S. markets,
most of the European market literature reports a negative green premium, although there
are minor variations in research conclusions.

3.4. Asia Pacific

As an emerging but rapidly growing region, the Asian green bond market attracts
increasing academic attention. Although green bonds developed relatively later in Asia
than in Europe and the U.S., major economies (particularly China) have rapidly established
representative green bond markets. Most studies consistently identify a significant negative
green premium in Asian markets (—21.4 bps), but there are also a few studies that report
positive premium outcomes (See Appendix A Table A4).

The Chinese green bond market is undoubtedly a core research focus within Asian
studies. Li et al. (2022), based on a sample of approximately 3500 green bonds issued in
the Chinese market, suggest a green premium of —8.4 bps. Q. Sheng et al. (2021) further
focus on the green preference within the Chinese market, indicating an average green
bond premium of —7.8 bps. Moreover, D. Sheng and Montgomery (2025) provide stronger
pricing evidence with a sample of 72 banks issuing green-supported bonds, finding that the
green premium ranged from —12 to —31 bps within the context of China’s green finance
support policies and indicating a significant price advantage for bonds driven by green
innovation compared to traditional bank-issued bonds.

However, some studies observe findings in China that contradict the above conclusions.
For example, Q. Wang et al. (2019) report that green bonds yielded 172 bps higher than
conventional bonds, representing the largest deviation in premium valuation observed in
the current Asian literature. This result suggests that during the early stages of China’s
green bond market, due to information asymmetry, inconsistent standards, or an immature
pricing mechanism, a phenomenon of ‘green bond anti-premium’ may exist.

Except for China, studies on green premiums in other Asian countries are rare, but
they have similar findings. Berdiev (2025) indicates a green premium ranging from —7
to —17 bps in the Japanese market, showing a stable pricing preference for green labels
among Japanese investors. Abhilash et al. (2023) observe a significant negative green bond
premium of approximately —32 bps in the Indian market. Research on green premiums
in Asia justifies a development pattern centered on China, gradually extending to other
regional markets. And studies of China indicate that green bonds generally show a negative
green premium relative to conventional bonds. While studies in Japan and India are still in
their early stages, their overall trend aligns with China, suggesting that green asset pricing
in Asia is stabilizing and converging towards the European and American markets.
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In summary, these markets are relatively less mature and less, leading to greater
investor uncertainty and risk perception. In addition, regulatory frameworks, reporting
standards, and green bond certification processes are less standardized, which increase
perceived risk and thus premiums. Cultural and market-specific investor behavior, such as
cautious adoption of new financial products, may also play a role.

3.5. AU

In stark contrast to Europe, the US, and Asia, research on green premiums in the Aus-
tralian market is still in its infancy, with only a limited number of studies currently available.
Alexander and Jayawardhana (2025) analyze the Australian green bond market and find a
green premium of +2 bps, suggesting that a clear green pricing preference emerges in the
market. [. Tang et al. (2025) further claim that green bonds may underperform conventional
assets, even exhibiting a ‘reverse green premium’, after adjusting for industry bias and
green rating distortions in their study of ESG portfolios in the Australian stock market.

Current findings on green premiums in the Australian market remain inconsistent,
reflecting that the pricing mechanism for green bonds may still be in its early stages in this
region, significantly influenced by sectoral structure and market preferences.

4. Data Sources and Matching Method Utilized in Existing Literature
4.1. Green Bond Database

To ensure the reliability of green premium estimates, most research uses authoritative
financial databases to obtain green bond samples and related market information. Based
on the sample literature, data sources are primarily concentrated in the following four
categories: Bloomberg, the Climate Bonds Initiative (CBI), Wind /CSMAR (for the Chinese
market), and other international financial data platforms (e.g., Thomson Reuters/Refinitiv).
Table 4 Panel A summarizes the databases and the corresponding green premiums identi-
fied using each database. The results are consistent across different databases.

Table 4. Database and matching methods.

Panel A: summary of the database
and premium

Database No. paper  Spread (Green premium)
Bloomberg 31 —9.57

Climate Bonds Initiative 10 —8.46
Thomson Reuters 12 —13.45
CSMAR/WIND 13 —21.88

Panel B: Summary of method

Method No. paper  Spread (Green premium)
PSM 60 —10.34

CEM 3 —16.21
OLS&DID 3 —10.07

Other 4 —9.46

This table reports the green premium results. Panel A presents the spreads estimated using different databases,
while Panel B reports the bond spreads based on different matching methods. A negative spread indicates the pres-
ence of a green premium, reflecting a yield difference between green bonds and comparable conventional bonds.

Bloomberg is one of the most widely used green bond databases globally, covering
primary and secondary markets in multiple countries. It provides comprehensive infor-
mation on bond issuance, trading data, credit ratings, and maturity structures, which is
the preferred data source for most green premium studies. For example, Caramichael and
Rapp (2024) construct a sample of approximately 4000 global green bonds from Bloomberg
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and report a green premium of —3 bps. Baker et al. (2022) estimate a green premium of
—5 to —9 bps with a sample of nearly 4000 U.S. green bonds from Bloomberg. Similarly,
Singh et al. (2024) find a green premium of —2.7 to —6.9 bps based on a very large sam-
ple of 13,220 U.S. bonds. Numerous high-quality studies create large-scale samples from
Bloomberg and consistently suggest a negative green premium (—9.57 bps).

The CBI is an international nonprofit organization specializing in the certification
and tracking of green bonds. Its database primarily focuses on “certified green bonds”.
Although its sample size is slightly smaller than Bloomberg’s, it is more authoritative in
identifying green attributes. Jankovic et al. (2022) obtain a green premium of —6 bps for
over 10,000 EU bonds using the CBI. Also, Abhilash et al. (2023) indicate a green premium
of —32 bps for 180 observations of green bonds in the Indian market, which is based on a
combined CBI and Bloomberg database. The CBI’'s sample of green bonds also exhibits a
significant negative green premium at —8.46 bps.

In the Chinese market, Wind and CSMAR compose the core database combination
for green bond research. Wind covers the issuance and trading of various credit bonds,
corporate bonds, and local government bonds in China, while CSMAR provides a wealth
of issuer-level financial and governance data. Most studies on China’s green bond market
choose samples based on these two databases. For example, Li et al. (2022) combined
Wind and CSMAR to get a sample of approximately 3500 green bonds, reporting that
there is a green premium of —8.4 bps. Moreover, Q. Sheng et al. (2021) and D. Sheng and
Montgomery (2025) both use Wind data to analyze Chinese samples and find premium
ranges of —7.8 bps and —12 to —31 bps, respectively, reflecting a systemic green pricing
bias in the Chinese market.

Beyond the core databases mentioned above, some studies also use other databases
such as Refinitiv, Thomson Reuters Eikon, Mergent, MSRB, and EMMA. For example,
Intonti et al. (2022) analyze a smaller sample of 32 European green bonds from Thomson
Reuters Eikon to obtain a green premium of —10 bps. Furthermore, many studies often
combine these data platforms with Bloomberg to enhance the integrity and coverage of
their samples.

Different databases vary in sample coverage, green definition standards, and data
structure. However, most of the research generally shows that green bonds exhibit a
significant negative green premium regardless of the data source used. The green premium
phenomenon is not a coincidence of a specific database (See Appendix A).

4.2. Green Bond Study Matching Method

Table 4, Panel B, reports the matching methods used and the corresponding green
premiums. It can be observed that the spreads remain consistent across different methods.
In empirical research on green premiums, various methods are employed to measure the
yield differential between green bonds and conventional bonds. Based on sample research,
green premium estimation methods primarily include four categories: matching methods
(coarsened exact matching (CEM), propensity score matching (PSM)) and the OLS regres-
sion method. Most literature consistently reports a significant negative green premium by
different methods, demonstrating the methodological robustness of this phenomenon.

Matching methods and OLS regression are both the most important methods in green
premium research. Many studies employ this dual approach, combining matching and
regression. The matching method constructs paired samples of green bonds and non-green
bonds with similar key characteristics, ensuring comparability between the two groups.
Subsequently, OLS regression is used to further estimate the marginal impact of the green
label on yields. This two-step design not only improves the accuracy of causal inference but
also significantly enhances the model’s ability to handle sample heterogeneity. For example,
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Zerbib (2019) analyzes 110 global green bonds based on a combination of matching and
fixed-effects regression, finding a green premium of approximately —2 bps. Hinsche (2021),
who uses a matching combined with fixed-effects regression approach, provides evidence
for a green premium of approximately —0.7 bps. Similarly, Hyun et al. (2020) and Baker
et al. (2018) also focus on constructing matched samples and then regressing the green label
effect with the OLS method, suggesting that the green premiums are concentrated in the
range of —5 to —9 bps. Both matching and regression analysis methods repeatedly confirm
the existence of a negative premium for green bonds.

Propensity Score Matching (PSM) is a popular quantitative methodology widely used
in green bond research in recent years. It primarily uses logistic regression or probit models
to predict the probability of a bond being labeled ‘green’. In the Chinese market, Q. Sheng
et al. (2021) use OLS estimation based on PSM matching, showing an average green bond
premium of —7.8 bps. Fu et al. (2024) combine PSM matching with a bootstrap mediation
test to estimate a green premium of —23 bps. In the EU market, Gianfrate and Peri (2019)
focus on PSM plus OLS regression of control variables to analyze 121 green bonds in the
EU market, indicating that the green premium is between —5 and —13 bps. PSM is a highly
recognized analytical method in green bond pricing research, which produces consistent
green premium trend results.

Further, Coarsened Exact Matching (CEM) is a high-level matching method recently
introduced into green premium research. It emphasizes grouping covariates during the
matching phase to improve the internal validity of causal estimates. Loffler et al. (2021)
use CEM to create a high-quality control group within a global sample of green bonds,
observing a green premium range of —15 to —20 bps, significantly stronger than conven-
tional matching or regression results. Their study presents the advantages of CEM in
controlling heterogeneity, making it particularly suitable for research designs with complex
sample structures.

Some studies also introduce other methods in addition to the four main methods
mentioned above, such as yield curve analysis (Partridge & Medda, 2018: —4 bps) and
difference-in-differences (DID) (D. Sheng & Montgomery, 2025: —12 to —31 bps), to further
examine the robustness of the green label. Green premium research employs diverse
methodologies, but the results are highly consistent. Regardless of the analytical approach,
most literature consistently reports a significant negative premium for green bonds relative
to conventional bonds, reflecting the robustness and cross-methodological consistency of
the green premium phenomenon. In Appendix B, this study presents a summary of the
matching and regression methods for estimating green bond premiums

5. Discussion

This paper systematically reviews and analyzes 70 empirical research studies related
to green premiums, finding a high degree of consistency of the green premium effect.
Approximately 65 studies show a significant negative green premium in pricing, with an
average estimation of —12.44 bps. Only 4 studies did not find a significant premium, and
another 4 reported a positive premium. In the green bond market, investors are generally
willing to exchange the social responsibility recognition and investment reputation benefits
brought by the green label, reflecting the non-financial utility of ESG investment preferences.
This structural pricing characteristic is supported by many empirical studies across regions,
market segments, periods, sample sizes, data sources, and methodologies (See Appendix A).

5.1. Region

From a regional perspective, approximately half of the existing studies examine
the global market, reporting an average green premium of —8.03 bps, which reflects a
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general investor willingness to pay for green bonds across diverse markets. In the U.S,,
the observed green premium is the smallest (—5.14 bps), likely due to the market’s high
maturity, liquidity, and pricing transparency. The large and diversified supply of green
bonds, combined with intense competition among issuers, appears to drive rational pricing
and reduce the additional yield investors demand for green-labeled instruments.

By contrast, the European green bond market, while also mature, exhibits a larger
and more persistent green premium (—14.13 bps). This suggests that structural demand
factors—such as consistent regulatory frameworks, strong institutional support for sus-
tainability, and long-term investor engagement play a key role in sustaining the greenium.
These findings indicate that even mature markets can exhibit variation in green premium
depending on regulatory rigor and investor expectations.

Emerging markets, particularly in Asia, display higher green premiums, with China
reporting the highest average (—21.88 bps). In these contexts, green bond issuance remains
relatively nascent, and the “green” label carries significant signaling value for investors and
regulators seeking to demonstrate environmental commitment. Policy-driven demand, lim-
ited supply, and the early stage of market development combine to create stronger pricing
incentives for green bonds. Overall, these patterns suggest that green premiums are highly
context-dependent, reflecting the interplay of market depth, regulatory credibility, investor
preferences, and the signaling function of green finance. Such regional differences highlight
that the economic and institutional environment fundamentally shapes the valuation of
green bonds.

5.2. Primary vs. Secondary Market

Table 5, Panel A, reports on the green premium by market segment, comparing
the primary and secondary markets. Consistent with the literature, the primary market
exhibits a higher green premium due to stronger investor demand, limited issuance supply,
certification effects, and differences in liquidity and information asymmetry.

Table 5. Market segment, sample period, and size. This table indicates the green premium results.
Panel A presents the spreads estimated by market segment, Panel B reports the bond spread across
different sample periods, and Panel C provides results based on issuance size. A negative spread
indicates the presence of a green premium, reflecting the yield difference between green bonds and
comparable conventional bonds.

Panel A: Market

Market No. paper Spread (Green premium)
Primary 17 —21.37
Secondary 25 —10.36
Combined 18 —9.82

Panel B: Sample period

Period No. paper Spread (Green premium)
Recent years 57 —8.79

5 years ago (<=2018) 13 —14.12

Panel C: Size

Issue size No. paper Spread (Green premium)
>500 bonds 31 —8.58

<100 bonds 12 —20.72

Green bonds exhibit significant negative premiums in both the primary market
(—21.37 bps) and the secondary market (—10.36 bps), with the green premium gener-
ally larger at issuance. Multiple empirical studies (e.g., Zerbib, 2019; Baker et al., 2018;
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MacAskill et al., 2021) consistently show that greenium is more pronounced in the primary
market and tends to decline in secondary trading. This pattern can be explained by several
factors. During issuance, limited supply and concentrated investor ESG demand create
pricing pressure. Additionally, primary market bonds often carry official certifications,
media coverage, and policy support, enhancing their signaling effect and lowering yields.
In the secondary market, as information becomes more symmetrical and liquidity normal-
izes, the incremental impact of the green label diminishes, compressing the green premium.
Nevertheless, the green premium remains negative and stable, indicating that the label
continues to provide signaling value and influence price formation.

5.3. Time Period

Table 5 Panel B reports the bond spreads across different sample periods. Recent
studies have found a lower green premium in the years after 2018 compared to earlier
periods. This decline may be attributed to the growing maturity of the green bond market,
improved transparency, and reduced information asymmetry as investors become more
familiar with green financial instruments. The temporal evolution of greenium is also
necessary. Literature evidence suggests that the green premium has generally declined in
recent years compared to the early green bond market.

Prior to 2018, green bonds were relatively scarce and novel, and investors willing to
pay for ESG exposure were concentrated, resulting in an average premium of —14.1 bps.
Over the past five years, the average premium has fallen to —8.79 bps. Factors such as
reduced scarcity, market maturation, broader investor diversification, diminished signaling
novelty, and policy and regulatory harmonization have compressed the yield difference
between green and conventional bonds, particularly in the U.S. and Europe. In Asia,
however, greenium remains more variable due to differences in market development and
certification standards.

In aggregate, early green bond issuance faced higher information asymmetry and
limited market familiarity. Investors required a larger compensation for perceived risks,
including concerns about greenwashing and project verification. Over time, improvements
in green bond standards, market depth, and investor awareness have contributed to
declining premiums. Therefore, the green premium reflects the dynamic interplay of
market depth, regulatory credibility, investor preferences, and temporal evolution, rather
than a fixed or universal value.

5.4. Size of Green Bond Issuance

Table 5 Panel C shows that larger green bond issues tend to have lower premiums,
likely to reflect higher liquidity and stronger issuer credit quality. Small-sample studies
(<100 bonds) often report larger and less consistent greeniums, as early markets had fewer
bonds and concentrated ESG-oriented assets amplified the signaling effect. In contrast,
studies with over 500 bonds show smaller, more stable premiums (—8.58 bps), highlighting
the value of broader coverage in averaging out extreme values and enhancing represen-
tativeness. Therefore, smaller samples are more sensitive to idiosyncratic observations,
leading to higher variability in estimated premiums. Similarly, methodological choices such
as estimation techniques, choice of control variables, or dataset coverage can systematically
influence results.

5.5. Green Bond Database and Matching Method

Database choice has some influence on the exact magnitude of green premiums, but
overall results are consistent across sources. Most research relies on Bloomberg, CBI,
Thomson Reuters, or CSMAR/Wind, with reported average premiums ranging from —8.46
to —21.88 bps. Bloomberg provides broad coverage but may underestimate smaller or
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uncertified bonds, while Wind/CSMAR, focused on China, shows the largest premiums,
reflecting strong local demand and policy support. Researchers should disclose database
scope and limitations, and combining sources can improve robustness.

Methodologically, despite variations (OLS, PSM, CEM), results consistently show
that green bonds carry a negative yield premium. Matching methods help control for
non-random issuance by balancing key covariates, while OLS assesses the green label’s
independent effect. Cross-method consistency reinforces greenium as a systemic market
phenomenon, though magnitude and significance vary. See Appendix B “Comparison of
Matching and Regression Methods for Estimating Green Bond Premiums”. Future research
should combine approaches, considering sample characteristics and estimation goals, to
strengthen reliability and applicability.

6. Conclusions

This paper offers a thorough review of empirical studies on green bond premiums
up to 2025, bringing together 70 key articles to create a more structured and up-to-date
overview of literature. Our analysis shows that, on average, green bonds trade at a negative
premium of around —12.44 basis points. This finding holds true across multiple factors,
such as market type, region, data sources, sample sizes, and methodologies. In essence,
green bonds tend to offer lower yields than their conventional counterparts, which reflects
investors” willingness to accept smaller returns in exchange for supporting environmental
sustainability or aligning with ESG principles. This pattern is consistent across major
markets, including Europe, the U.S., and Asia Pacific, and holds in both primary and
secondary bond markets, across different periods and methodologies, demonstrating the
resilience and widespread nature of the green premium.

Beyond its academic contribution, this paper provides practical insights for green
finance stakeholders. Investors can better assess risk-return trade-offs and optimize ESG
strategies, while issuers may reduce financing costs and enhance their sustainability profile.
Policymakers can design more effective incentives to support green finance. Future research
should focus on data transparency, sample diversity, emerging markets, non-financial
factors, and the evolving nature of green premiums. The green premium thus signals the
market’s growing recognition of environmental value.
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Appendix A. Green Bond Pricing Literature by Region

Table Al. Literature Investigating Green Bond Pricing by Region—Global.

Author(s) (Year) Market Segment Time Span Study Region Premium Dimension Data Methods
Zerbib (2019) Secondary market 2013-2017 Global —2bps Bloomberg Matching mef(hod, Fixed effect
panel regression
MacAskill et al. Primary & Secondary N .
(2021) market n.a Global —1to -9 bps n.a Systematic literature review
Nanayakkara and Secondary market 2016-2017 Global —63 bps Bloomberg, FRED, OECD Panel data regression with a hybrid model
Colombage (2019) y P & ! & y
88;2)6 itner etal. Secondary market 2011-2020 Global 0.95 bps Bloomberg, CBI Panel data regression with a hybrid model
Hachenberg and —3.38 bps for .
Schiereck (2018) Secondary market 2015-2016 Global A-rated bonds Bloomberg OLS regression method
. Bloomberg, Refinitiv Eikon, . .
Loffler et al. (2021) Primary & Secondary 2007-2019 Global —15 to —20 bps Thomson Reuters, Matching Method, a plTOblt model, the
market . . coarsened exact matching (CEM)
issuer websites

Ehlers and Packer ~ Primary & Secondary 2014-2017 Global —18bps Bloombng., (;hmate Métched-palr analysis, spread comparison
(2017) market Bonds Initiative at issuance
Agliardi and . Structural credit risk model + numerical
Agliardi (2019) Primary market 2017-2024 Global 6.89 bps Enel computation + case study
Ben Slimane et al Top-down synthetic portfolio OAS
(2020) ‘ o Secondary market 2016-2020 Global —2to —4.7 bps Bloomberg comparison + Bottom-up intra-curve spread

’ matching + Panel regression with controls
Benincasa et al. . OLS regressions with fixed effects,
(2022) Primary market 2012-2021 Global —4.9to —8.7 bps Bloomberg robustness checks

Labeled green bonds
N yield ~ 24-36 bps lower Propensity Score Matching, Coarsened Exact
Hyun et al. (2021) Secondary market 2014-2017 Global than unlabeled Bloomberg Matching (CEM), OLS regression method
green bonds

Caramichael and Primary & Secondary . . .
Rapp (2024) market 2013-2021 Global —3 bps Bloomberg Matching + Fixed-effects panel regressions
van Keppel (2019)  Secondary market 2018-2019 Global —1.5bps Bloomberg and Matching Methodios regressions method

Thomson Reuters
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Table Al. Cont.

Author(s) (Year) Market Segment Time Span Study Region Premium Dimension Data Methods
Flammer (2021) Primary market 2013-2018 Global 0 bps Bloomberg Event study + Matching method
Synthetic conventional bond construction
International Securities (triplets, interpolation), panel regressions
Lau et al. (2022) Secondary market 2014-2019 Global —1.2bps Identification with two-way f.1>.<ed ?ffECtS (entity and. time
Numbers (ISIN) FE), decomposition into market greenium
time-varying) and idiosyncratic greenium
(t ying) and idiosy ic g .
(bond-specific)
élg;t;;mnn etal. E::S(aelicy & Secondary 2007-2025 Global —1to —6 bps na Systematic literature review
propensity Score Matching (PSM) +
Eskildsen et al. Primary & Secondary N _ Bloomberg, Climate Bonds Mahalanobis matching + panel regressions
(2024) market 2014-2021 Global 6bps Initiative (CBI) with bond & time FE, liquidity and
macro controls
. . e matched bond yield spread regressions,
- oba —6. S 1itf-in-dift for institutional ownership, pane
Eh;{n"{a(ggzaor;d f;:;}(ael;y & Secondary 2007-2017 Global 6.9 bp ;lngeI)Clllsrlxgz)t; Egrnd Initiative diff-in-diff for institutional hip, panel
& ! & regressions for stock liquidity
Caramichael and Primary & Secondary N _ Matching + Fixed-effects panel regressions +
Rapp (2024) market 2013-2021 Global 3 bps Bloomberg event study
Bloomberg MSCI green
E?r&izzdé);{igtszanﬂ??laeﬁon OLS regression and fixed-effects panel
Okafor et al. (2024)  Primary market 2007-2022 Global +1 to +5 bps Innova tive Clean & " regressions, using the matched
Technologies, and pairs approach
Energy Efficiency
One-to-one matching, OLS and FE
Bachelet et al. regressions on daily yield differentials;
(2019) Secondary market 2013-2017 Global 2.1to 5.9 bps Bloomberg robustness with bootstrapping &
pping
Tobit models
Immel et al. (2021)  Secondary market 2007-2019 Global —8 to —14 bps Bloomberg O.LS regressions on bond spreads
with controls
China: 20162019/  China & China: 3.4 bps/ Xinhua Green Bond Event s.tudy, Matching m.ethod,. Two-layer
Wu (2022) Secondary market Global: 20102019 Global Global: 12.5 bps Database, Bloomberg, regression, Panel regressions with

Thomson Reuters, and CBI

fixed effects
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Table Al. Cont.

Author(s) (Year) Market Segment Time Span Study Region Premium Dimension Data Methods
Osterud and Constructed synthetic conventional bonds,
i i Secondary market 2017-2019 Global —1.74 bps Eikon, CBI Yield spread regression with liquidity proxy,
Rasmussen (2019) . .
Fixed effects panel regression
Construct synthetic conventional bond yield
curves using Nelson-Siegel and
Schmitt (2017) Secondary market 2015-2017 Global —3.2bps Bloomberg Nelson-Siegel-Svensson (NSS) parametric
models, Fixed-effects regressions with
liquidity proxies, and Determinant analysis.
Hyun et al. (2020) Global
Large-scale panel regressions with issuer x
. . year fixed effects, controls for bond
gzrarrécolgazil and Primary market 2014-2021 Global —8 bps Ségsg bgzg’ Refinitiv characteristics, yield curves, volatility, and
bp P credit spreads; robustness checks with
oversubscription and bond index inclusion
a negative greenium for
Z‘:\gr?;‘atéorralfels(z:fgzbg Sg) OLS regressions on issuance yield spreads
Fatica et al. (2021) Primary market 2007-2018 Global pe ps). Dealogic DCM with controls, subsample by issuer type,
Supranational ~ —80 bps; . -
robustness with alternative spread measures
Corporates ~ —22 bps;
Financials ~ 0
. Primary & Secondary . .
Liaw (2020) 2007-2019 Global n.a Systematic literature review
market
Cortellini and Primary & Secondary L .
Panetta (2021) market 2007-2020 Global n.a Systematic literature review
. . Panel regressions of yields at issuance
Kapraun etal. Primary & Secondary 2009-2021 Global not significant Blf)gmberg, Climate Bonds (primary) and yields to maturity (secondary),
(2021) market Initiative (CBI) . .
Matched bond pairs analysis
Primary & Secondary - .
Bhutta et al. (2022) Global n.a Systematic literature review
market
Liu (2024) Secondary market 2011-2019 Global —11bps Bloomberg Panel regressions with bond fixed effects, PS

Matched sample regression
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Table A2. Literature Investigating Green Bond Pricing by Region—U.S.

Author(s) (Year) Market Segment Time Span  Study Region Premium Dimension Data Methods
Primary & Secondary B B Refinitiv, Mergent, OLS regressions with bond
Baker et al. (2022) market 2013-2018 Us 5to —9 bps MSRB, EMMA fixed effects
Mergent FISD, Matching Method, OLS
Hyun et al. (2020) Secondary market 20102017 us —6bps MSRB, CBI regression method
Partridge and Medda  Primary & Secondary 5413 5918 ys —4bps EMMA MSRB Yield curve analysis
(2018) market
. B Refinitiv, Mergent, Matching Method, OLS
Baker et al. (2018) Primary market 2010-2016 us 6 bps MSRB, EMMA regression method
Singh et al. (2024) Primary market 20142023 US ~2.7t0 —6.9 bps Bloomberg Propensity Score Matching +
OLS regression
Partridge and Medda  Primary & Secondary g Primary: 0-1 . . .
(2020) market 2013-2018 us bps/Secondary: —4-5 bps Issuer disclosures Matched-pair analysis
Karpf and Mandel Yield curve, Mixed
(2018) Secondary market 2010-2016 Us —7.8 bps Bloomberg regression model
Stochastic differential equation
—2to —4 bps on S&P Green (SDE) model, Parameters estimated
Kanamura (2025) Secondary market 2014-2022 US & EU average/—0.96 bps (US) Bond Index via Maximum Likelihood
and —0.73 bps (EU) Estimation (MLE);
GARCH (1,1) model
Karpf and Mandel Early years (2010-2014): Bloomberg Green Yield curve comparison,
(2018) Secondary market 2010-2016 Us —7.8 bps/Recent years Bond Database Oaxaca-Blinder decomposition
(2015-2016): 38 bps
, . T
Larcker and Watts Primary market 2013-2018 us zero? Table 5 he.as identified Bloomberg Exact matched-pairs analysis
(2020) the green premium
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Table A3. Literature Investigating Green Bond Pricing by Region—EU.

Author(s) (Year) Market Segment Time Span  Study Region Premium Dimension Data Methods
. Bloomberg, . .
Hinsche (2021) Primary & Secondary 514 5051 gy —0.7 bps Bundesbank, EADB Matching Method, OLS regressions
market . with fixed effects
Overview (25 May 2021)
Jankovic et al. . —6 bps (Transparency Climate Bonds Initiative .
(2022) Secondary market 2016-2021 EU significantly lowers yields) (2022) Panel data regression
. . Thomson Reuters . .
Febi et al. (2018) Secondary market 2013-2016 EU —69.2 bps in 2016 DataStream, Amadeus Fixed effects panel regression model
Gianfrate and Peri ~ Primary & Secondary “Bond Radar” of Propen§ 1ty chre Matching + OLS
2013-2017 EU —5to —13 bps regressions with controls for
(2019) market Bloomberg .
maturity, volume
Asia-Pacific: —9 to —10 bps Coarsened Exact Matching (CEM),
Wongaree et al. Primary & Secondary 2016-2021 Asia and the  (primary), —38 to —39 bps Bloomber Synthetic Minority Oversampling
(2025) market EU (secondary)/Europe: no & Technique (SMOTE), cross-sectional
significant greenium (0) regressions with controls
20 ipoon Sochestc diferntal e (0
Kanamura (2025) Secondary market 2014-2022 US & EU average/—0.96 bps (US) S&P Green Bond Index . 1 . .
and —0.73 bps (EU) Maximum Likelihood Estimation
’ (MLE); GARCH (1,1) model
Issuer-specific: . .
Claasen (2023) Secondary market 2007-2022 EU 0/Issuer-unspecific: —23 to  Refinitiv Workspace Exact matchlr}g, Fixed-effects
panel regressions
—26 bps
s . Synthetic twin matching, Panel
?
Berland and Aass Secondary market 2017-2020 EU 0, no significant greeniums Reuters Eikon regressions with Fixed Effects, and
(2020) It shows (—0.7 bps)? 4
Driscoll-Kraay robust SEs
Matching method, Panel regressions
Intonti et al. (2022)  Secondary market 2017-2022 EU —10 bps Thomson Reuters Eikon with FE, Cross-sectional OLS
on determinants
Primary & Secondary Primary: —19.3 bps/ .
Mendonga (2022) market 2013-2022 France Secondary: —21.7 bps Bloomberg Matching Method
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Table A4. Literature Investigating Green Bond Pricing by Region—Asia Pacific.

:3;:;1:)0 r(s) Market Segment Time Span Study Region Premium Dimension Data Methods
Li et al. (2022) primary market 2016-2020 China —8.4 bps Wind, CSMAR, Chinabond A multivariate regression model
Caoetal. (2021) Primary market 2016-2018 China n.a. iFinD database GLS (General Least Square) methods
Multivariate regressions (bond & firm-year FE) +
. . robustness via fixed-effects models, same-day
Berdiev (2025) Primary market 2016-2023 Japan —7 to 17 bps Japan Exchange Group issuance tests, and Mahalanobis
nearest-neighbor matching
Asia-Pacific: —9 to
N . . —10 bps (primary), —38 Coarsened Exact Matching (CEM), Synthetic
gg;saree etal, Pmr;rﬁ(il;y & Secondary 2016-2021 é‘él aand the to —39 bps (secondary)/  Bloomberg Minority Oversampling Technique (SMOTE),
Europe: no significant cross-sectional regressions with controls
greenium (0)
Q. Wang et al the China Financial
(261 9) getak Primary market 2016-2018 China 173 bps Information Network green Multiple Regression Analysis
bond database, CSMAR; Wind
Q. Sheng et al. . g . _ CSMAR Database, Xinhua Propensity Score Matching, OLS regressions with
(2021) Primary market 2016-2018 China 7:8bps Green Finance Database controls
. g . _ . Propensity Score Matching, Panel regressions
Fu et al. (2024) Primary market 2016-2021 China 23 bps Wind model, mediating effect tested via Bootstrap
Hao and Zhou Primary & Secondary . .
(2025) market 2017-2023 China —8.7 bps Wind OLS
Wu (2022) Secondary market China: 20162019/ China & China: 3.4 bps/ g;g?;igree;hiﬁi)r??:é‘::e sres, Event study, Matching method, Two-layer
y Global: 20102019  Global Global: 12.5 bps and CBI & ’ regression, Panel regressions with fixed effects
Janda et al Thomson Reuters Refinitiv Matching method, Panel fixed-effects regressions
(2022) ' Secondary market 2016-2020 China —1.8 bps Eikon database and the of yield spread with liquidity proxy, Step-2 OLS
Chinese iFind database regressions on determinants
. China Stock Market & . .. .
Suand Lin Secondary market 2016-2021 China 28.14 bps Accounting Research Portfoh.o-based llqulqlty—sorted analysis, Pooled
(2022) regressions on 9 proxies, Robustness checks

Database (CSMAR)
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Table A4. Cont.

:3;:;1:)0 r(s) Market Segment Time Span Study Region Premium Dimension Data Methods
the China Stock Market and OLS regressions on bom.:l coupon rates with
D. Sheng and Accountine Research Database bond/issuer controls, Difference-in-differences
Montgomery Primary market 2011-2022 China —12 to —31 bps 8 (DID) around 2019 policy revision, Robustness
(CSMAR) and the . . .
(2025) . with propensity score matching (PSM) and
Choice databases
pooled samples
Lian and Hou . . The Wind Economic Database . . .
(2024) Primary market 2018-2021 China —10 to —12 bps and corporate financial reports Two-stage panel estimation, Matching method
Alexander and Primary & Secondar
Jayawardhana y Y 2016-2024 AU 2 bps Bloomberg, RBA Matching Method
market
(2025)
Verma and . . .
Agarwal (2020) Primary market 2015-2018 India CBI SWOC Analysis
Abhilash et al. . . _ Bloomberg, Climate Bonds a panel regression technique with a random
(2023) Primary market 2015-2022 India 32 bps Initiative offect model
. Tang et al. equity market 2010-2023 AU 118% LSEG ESG database OLS regressions

(2025)
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Appendix B. Comparison of Matching and Regression Methods for Estimating Green Bond Premiums

Method How it Works for Green Bond Pricing Advantages Drawbacks Use Conditions/Situations
Matches each green bond with a .
PSM (Propensity Score conventional bond with similar Reduces selection bias; easy to \(/)ar;ztflzrslt zzssggiglifs)er:s Clerlsi’t igﬁzrliiﬁ}:gnggiggrinfnd
 OP y characteristics (issuer, maturity, rating) implement; widely used in S PTop y - .
Matching) ) . . model specification; may lose sufficient covariates
to estimate the green bond premium green bond studies . .
via spread differences sample size are available
Coarsens covariates (e.g., rating, sector, Ensures better balance across . . .. .
- ) Requires coarsening decisions; Useful when precise control over
CEM (Coarsened Exact maturity) and matches green and key covariates; reduces . . . . o
. 4 e 1 may discard large portions matching covariates is critical
Matching) conventional bonds exactly within bins ~dependence on of data for premium estimation
to calculate spread differences model assumptions p
Begresses bond yl'elds on green bond Controls for Hme-invariant ' Appropriate for papel or
OLS & DID indicator, controlling for bond and unobserved factors: Requires parallel trends repeated cross-section data

(Difference-in-Differences)

issuer characteristics; DID uses pre-
and post-issuance yields to isolate
treatment effect (green premium)

interpretable coefficient
as premium

assumption; sensitive to omitted
variables and functional form

where yields for matched green
and conventional bonds are
observed over time
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Notes

1" According to the Climate Bonds Initiative (CBI), green bond issuance volumes continue to expand, with issuers including

sovereign entities, local governments, corporations, and financial institutions, and issuance locations covering Europe, the
Americas, Asia Pacific, and global markets.

2 In this study, “region” refers to the geographical market in which the green bonds were issued and analyzed, rather than the
location of the authors or their institutions.

3 In this paper, the term “method” is used in two contexts: in Section 2, it refers to the literature review methodology for selecting
and analyzing studies, while in Section 4.2, it refers to bond-level pricing methods, such as matching green bonds with comparable
conventional bonds to estimate the green premium.
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