
1HARVARD UNDERGRADUATE CONSULTING ON BUSINESS AND THE ENVIRONMENT | 2025 – Industry Report

CBE Green #124A51

Accent 1 #295C62

Accent 2 #598085

Accent 3 #709296

Accent 4 #B7C8CA

Alt - CBE Blue 
#B85D39

Alt - CBE Green 
#B7C8CA

Sustainability Industry Report
CBE | Fall 2025
Oliver Song
Director of Sustainability

Junze Sun
Analyst

Patrick Xu
Analyst



2HARVARD UNDERGRADUATE CONSULTING ON BUSINESS AND THE ENVIRONMENT | 2025 – Industry Report

CBE Green #124A51

Accent 1 #295C62

Accent 2 #598085

Accent 3 #709296

Accent 4 #B7C8CA

Alt - CBE Blue 
#B85D39

Alt - CBE Green 
#B7C8CA

Executive Summary
The ESG bond market is on its way to become a multi-trillion-dollar financial market. It involves project-focused financing 
options for green, social, and sustainability bonds as well as more specific, KPI-linked financial instruments.

Key Takeaway

Both Green, Social, and Sustainability bonds, as well as Sustainability-Linked Bonds, are crucial to offering timely investment in the 
project finance landscape. Backed by policies, they are increasing their credibility while facing regulatory issues in the market.

• Deploy Tenable.ot across 
customer OT networks to 
discover asset-level 
vulnerabilities.

• Integrate Tenable risk scoring 
engine with GEA Codex 
Asset Care for consolidated 
visibility. 

• Implement automated patch 
prioritization rules based on 
compliance-risk levels.

Phase 1: Partner Integration 
(Day 1–2):

Critical Importance 
• Currently, there is a strong policy 

tailwind for green bonds, like a new 
Green Bond Standard and stricter 
sustainability reporting (CSRD) 
significantly boost transparency and 
credibility in the European Union.

• Market analysis estimates that there 
is a multi-trillion-dollar climate 
investment gap facing the promised 
2030 sustainability goals.

• There are still issues of weak targets 
or unstable terms, and issues of 
inconsistent reporting still exist in 
the global green bonds market.

Key Industry Statistics 
• Annual sustainable bond issuance 

reached ~USD 1.1 trillion in 2024. It 
shows an exponential boom of 
roughly 50% annual compound 
growth since its 2013 appearance.

• Europe is by far the largest market 
for the issuance of ESG bonds, which 
North America and Asia follow. 
Strong investor demand for ESG 
often drives pricing benefits for 
bond issuers in Europe.

• Most European green bonds have a 
high premium of around 2~8 bps 
in yield when compared to peers.

Introduction of Green Bunds
• Green, Social, and Sustainability 

(GSS) bonds are financing 
instruments dedicated to projects 
that work on the intersection of 
social and sustainability.

• Sustainability-Linked Bonds (SLBs) 
link bonds to the accomplishment of 
specific sustainability benchmark 
targets in developmental projects.

• Together, GSS and SLB bonds are 
named ESG bonds and serve as 
vital for sustainability projects. 
Standards like ICMA principles 
regulate them to enhance integrity.

Baker McKenzie, Ice Sustainable Finance, The Federal Reserve, World Bank (I), World Bank (II)

https://www.bakermckenzie.com/-/media/files/insight/publications/2019/09/iflr--green-bonds-%28002%29.pdf
https://www.gpif.go.jp/en/investment/GPIF_ESGReport_FY2023_E_report01.pdf
https://www.federalreserve.gov/econres/ifdp/the-green-corporate-bond-issuance-premium.htm
https://blogs.worldbank.org/en/psd/saving-sustainability-linked-bonds
https://thedocs.worldbank.org/en/doc/cd82b4033281dab2cb1a1c71eeb691e4-0340012025/original/Labeled-Bond-Quarterly-Newsletter-Issue-No-10.pdf
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Market Size and Growth

Major Trends

Currency Splits

Market Definition

Green Bond Industry

• Sustainability bond issuance (labeled) reached 
~$1.1 trillion in 2024, a historic high in value.

• The cumulative global labeled issuance (since 
2013) exceeded $6 trillion in total as of 2024.

• Green bonds accounted for the vast majority 
(57% in 2024) of total annual labeled issuances.

• Europe takes up by far the most significant 
regional representation (50% or above). • Green bonds are the fundamental basis for the sustainable debt market overall. Social 

issuance tends to spike in periods like the pandemic rather than steady growth.
• Since they were introduced in the late 2010s, the Sustainability-Linked Bonds (SLBs) 

have rapidly gained traction in green bonds, particularly among corporate issuers.Types of Issuers

BNP Paribas, IOSCO, OECD, Responsible Investor, World Bank

Since its first appearance around a decade ago, green bonds have swiftly increased their presence to over a trillion 
dollars in annual issuance today. It is primarily dominated by European issuers, but U.S. and Asian markets are growing.

• Since European players dominate the green bonds market due to supportive EU policies, 
the majority of deals were in Euros, followed by USD issuance as the second largest.

• Asian currencies are growing their presence in green bond issuance, such as China’s 
RMB and the Japanese Yen, which are rising when backed by policies and demands.

• In the green bonds market, the statistics typically cover only labeled bonds that explicitly 
indicate their ties to sustainability issues. Unlabeled debt or bonds are excluded here. 

• All the statistics and research in this report only cover public bond issuance, unless 
otherwise noted, since private green loans are generally not counted  as green bonds.

Yearly Green Bond Issuance (2019~2025)

https://economic-research.bnpparibas.com/html/en-US/Will-euro-true-greenback-future-6/2/2025,51596#:~:text=trillion%2C%20or%20just%202.5,see%20chart
https://www.iosco.org/news/pdf/IOSCONEWS769.pdf
https://www.oecd.org/en/publications/sustainable-bonds_26726c68-en/full-report/component-5.html#:~:text=match%20at%20L4053%20Europe%20has,and%2013
https://www.responsible-investor.com/big-read-can-social-bonds-come-back-from-their-post-covid-slump/
https://documents1.worldbank.org/curated/en/501981621303895618/pdf/Green-Bond-Funds-Impact-Reporting-Practices-2020.pdf#:~:text=These%20are%20defined%20by%20the,and%20pollution%20prevention%20and%20control
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Regulation’s Role: ICMA

Clenergize, Climate Bonds, ICMA (I), ICMA (II), Sustainalytics 

The International Capital Market Association (ICMA) has listed four main Green Bond Principles that serve as best 
practices for issuers. These standards highlight the critical importance of transparency and integrity in issuance.

Use of Proceeds
• The ICMA mandates that eligible green projects must have a clear definition before approval, 

like an industry focus on renewable energy, sustainable water systems, and clean transportation.
• 100% of bond net proceeds are required to be allocated exclusively to the sole environmental 

benefit project delineated at the start, which should be disclosed and tracked closely by auditors.

Project Evaluation & 
Selection

• Issuers must outline a clearly-defined, transparent process for the evaluation of their projects, 
which should include frameworks like environmental objectives that are clear eligibility criteria.

• A sustainability committee, or some other kind of internal board of overseers, must be 
established and serve to review and oversee the building of the investment framework.

Management of 
Proceeds

• Proceeds are tracked in a separate portfolio or credited to a sub-account to earmark the funds 
for all of the eligible green bond projects, which should be managed with high clarity.

• In the case of the occurrence of any unallocated funds, they should have clearly defined and 
noted interim goals, like being invested in green short-term projects, until further deployed.

Reporting
• Issuers must have at least annual reporting procedures formulated before the bonds are 

approved, which should include a list of funded projects, timelines, and amounts allocated.
• The ICMA strongly encourages and emphasizes the importance of impact reporting, including 

specific environmental metrics like CO₂ emissions reduced or renewable energy capacity added.

Principle Name Defining Features

https://clenergize.com/icma-green-bond-principles-climate-bond-initiative/
https://www.climatebonds.net/files/documents/publications/CBI_Method_Criteria_03D.pdf?ref=ejshin.org
https://www.icmagroup.org/assets/documents/Sustainable-finance/2025-updates/Green-Bond-Principles-GBP-June-2025.pdf
https://www.icmagroup.org/sustainable-finance/the-principles-guidelines-and-handbooks/green-bond-principles-gbp/
https://www.sustainalytics.com/esg-research/resource/corporate-esg-blog/about-green-bond-principles
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Who Buys Green Bonds and Why?

BIS Quarterly Review, Bond Vigilantes, Capital Monitor, ECB Europa, J.P. Morgan, World Bank

There is a wide range of investors in the green bonds market, from dedicated ESG funds, mainstream asset managers, to 
individual buyers. They also have varied motivations, such as ESG mandates and sustainability contributions.

Specialized green bond funds and ESG-focused asset managers 
are the largest buyers overall with their dedicated portfolios.

Mainstream bulge-bracket funds that are considering 
diversification of bonds integrate ESG bonds into portfolios.

Pension funds and insurance companies tend to include green 
bonds in their long-term holdings due to their stable nature.

Central banks and supranational institutions, such as 
development banks, buy green bonds to support ESG projects.

Traditional individual bond investors (typically in the U.S.) buy 
green mini bonds for their environmental benefits and returns.

Many investors face explicit mandates for ESG or Article 8/9 
funds, which drive up demand for green bonds overall.

Since green bonds lead in the market of labeled bonds, it is 
integral to satisfy stakeholders’ preferences for high transparency.

Green bonds are included in nearly all the major bond indexes. 
This incentivizes bunds to align with the overall index.

Intrinsically and risk-wise, green bonds have high credit quality 
and yield rates when compared to peers in non-green industries.

Investors anticipate potential outperformance and long-term 
risk mitigation based on the greenium demonstrated currently.

Who Buys? Why do they buy?

https://www.bis.org/publ/qtrpdf/r_qt1909f.htm
https://bondvigilantes.com/blog/2021/02/sustainability-linked-bonds-should-you-wish-for-the-worst/#:~:text=%E2%80%93%20responsible%20investors%20may%20claim,ESG%20outcomes%20of%20their%20investments
https://www.capitalmonitor.ai/analysis/green-bond-worlds-biggest-tennet/#:~:text=Holland%E2%80%99s%20Triodos%20Investment%20Management%20,combating%20climate%20change
https://www.ecb.europa.eu/press/pr/date/2024/html/ecb.pr240625~94de5e0780.en.html#:~:text=to%20further%20reduce%20the%20carbon,in%202024
https://am.jpmorgan.com/sg/en/asset-management/per/insights/market-insights/market-updates/on-the-minds-of-investors/green-bond-market/
https://documents1.worldbank.org/curated/en/400251468187810398/pdf/99662-REVISED-WB-Green-Bond-Box393208B-PUBLIC.pdf
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Who Issues Green Bunds and Where?
Just like their buyers, the issuers of green bunds have a diverse backgrounds, ranging widely in geographic distributions 
and from sovereigns to corporations. They exhibit promising trends of expanding volumes and growing interests.

Who issues? Where?

Issuers Types
Early pioneers include Sovereigns, supranationals, 
and agencies (SSAs) for raising capital for national 
and international projects, but emerging corporates 
now account for the majority of green issuances. 

Motivations

Process

As aligned in the ICMA principles, the typical 
issuance process of a green bond involves 
establishing a framework, obtaining a second-
party opinion, and launching the bond.

Prospective issuers require a strong pipeline of 
sustainable projects and the ability to track their 
progress. Frameworks, reporting, and reviews have 
ongoing audit requirements on an annual basis.

In the Americas, municipal bond markets are 
driving up sustainable issuance from tech 
companies and city transit, but only Brazil and 
Chile have national green bond issuance.

China is emerging as a top issuer of green bonds 
due to policy-driven government KPIs for 2030, 
while other countries like Japan have both 
government-backed and corporate issuance. 

As aforementioned, changes in who issues also 
reflect their intentions, from diversifying investor 
bases to supporting sustainability initiatives. It 
also aligns with policy goals on sustainability.

In Europe, green bonds take place primarily in 
France, Poland, and Germany, while many EU 
countries have their individual sovereign green 
bond programs to support sustainability projects

Constraints
Many issuers have international backgrounds as 
well, as many sovereigns of emerging markets issue 
in both USD and EUR to reach global investors 
and sometimes list on international exchanges.

Europe

Americas

Asia

International

Blended Finance Taskforce, Climate Bonds, Corporate Finance Institute, KPMG, OECD, S&P Global, The Federal Reserve

https://www.blendedfinance.earth/sustainability-linked-debt/suzano#:~:text=In%20September%202020%2C%20Suzano%20issued,ESG
https://www.climatebonds.net/news-events/press-room/press-releases/global-sustainable-debt-volume-aligned-climate-bonds-definition-hits-usd6-trillion-milestone#:~:text=bonds%20,USD2bn%20issued%2015%20years%20ago
https://corporatefinanceinstitute.com/resources/esg/green-bond/
https://assets.kpmg.com/content/dam/kpmg/xx/pdf/2018/10/green-bonds-services.pdf
https://www.oecd.org/en/publications/sustainable-bonds_26726c68-en/full-report/component-5.html#:~:text=match%20at%20L4053%20Europe%20has,and%2013
https://www.spglobal.com/spdji/en/documents/additional-material/faq-green-bonds.pdf
https://www.federalreserve.gov/econres/ifdp/the-green-corporate-bond-issuance-premium.htm
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Pricing and Performance

Banque de France, European Central Bank, ICMA, Robeco, Stanford, UNDP

Researches show that green bonds tend to price at a slight premium called greenium driven by soaring supply and 
limited demand. In secondary market, this greenium is negligible but green bonds still have high stability overall.

The Concept of 
Greenium

• The term greenium refers to a specific pricing premium for green bonds, often due to limited 
supply among sourcing demands for a single project, measured by comparing green bonds to 
non-green bonds that have matching characteristics in issuer and maturity benchmarks.

• Empirical studies found greenium to be relatively modest. In European markets, the green bonds 
tend to have 2~5 basis points lower yields, while there is much lower greenium in the U.S.

• Typically, greenium tends to be the most significant in markets of high liquidity with dedicated 
demand clearly demonstrated. In riskier markets, any price benefits of greenium are negligible.

Key Drivers of 
Greenium

• Scarcity and surging demand are the primary drivers of greenium. Many green bonds tend to be 
oversubscribed by buy-and-hold ESG investors, which causes issuers to price a few bps higher.

• Green bonds also tend to have stickier investor base, with central banks and ESG funds tend to 
be willing to pay for a slight premium in exchange for long-term stability and promising 
returns.

• Greenium itself can very much vary due to market sentiments and may be price aggressively at 
times. When green bonds are issued on critical dates, such as an emerging climate conference, 
they have a higher greenium due to the market’s strong outlook for these financing methods.

Secondary 
Market

• When being traded in secondary markets, green bonds tend to have very similar performance to 
the non-green bonds by the same issuers, showing the lesser significance of greenium.

• The green label is a slight boost to liquidity. Green bonds tend to have slightly better or equal 
liquidity to conventional bonds, since many green bonds, particularly sovereign and large 
corporate ones, are included in major indices, making them readily buyable and sellable.

• Green bonds tend to exhibit slightly lower volatility and are relatively stable. For instance, one 
study found that green bonds offered better downside protection during the 2022 sell-off.

https://www.ecb.europa.eu/pub/pdf/scpwps/ecb.wp2728~7baba8097e.en.pdf
https://www.banque-france.fr/en/publications-and-statistics/publications/pricing-green-bonds-greenium-dynamics-and-role-retail-investors
https://www.icmagroup.org/assets/documents/Sustainable-finance/Public-research/Greenium-whitepaper-110521.pdf
https://www.robeco.com/files/docm/docu-20240321-the-greenium-in-high-rated-euro-bonds.pdf
https://www.gsb.stanford.edu/faculty-research/working-papers/wheres-greenium
https://www.undp.org/blog/identifying-greenium
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Use-of-Proceeds and Impact

Pimco, Norton Rose Fulbright, Thomson Reuters, U.S. Department of Energy, Winston & Strawn

Typically, green bonds require high transparency and tangible KPIs for results, highlighting the importance of tracking 
how funds are allocated and the outcomes achieved, with independent review as a new standard.

Key Use-of-Proceeds Categories
• Green bonds typically finance large renewable energy construction 

projects, like solar and wind farms, as well as clean transportation.
• Secondary use-of-proceeds include the construction of energy-efficient 

buildings, wastewater management, and circular economy initiatives.

Common Impact KPIs
• Key environmental metrics include the reduction in greenhouse gas 

emissions (in tons of CO₂ equivalent) and renewable energy generated.
• There are indicators to measure the social impact, such as the number of 

people who benefited from clean transit and wastewater management.

Allocation and Impact Reporting
• At the start, issuers typically offer allocation reports on how the bonds 

are allocated to eligible projects annually until all funds are disbursed.
• After the project ends and/or outcomes can be measured and tracked, 

impact reporting comes in to quantify the environmental benefits.

Key Takeaway
The value of a green bond depends on its actual impact. To boost investors’ confidence, issuers need to clearly report both the 

allocation of funds and their tangible impacts, with these figures verified by second-party auditors to enhance assurance.

Assurance and Verification
• In green bonds, external reviews are now becoming a new 

standard and most issuers have an independent second-party
opinion on frameworks before issuance in order to provide assurance.

• After the initial issuance, some issuers also obtain independent 
verification of impacts from second-party auditors, which reassures 
investors that the bonds have accurate reports of impacts.

Best Practices in Reporting
• Exemplary reporting in green bonds tends to have a clearly-defined 

methodology and baseline for calculations, while attributing the 
results accurately to each share, which is proportional to contributions.

• Typically, the most credible reports also admit their uncertainties and 
explicitly state their assumptions, like noting potential error bars and 
not overstating their growth margin, which enhances trust.

https://www.pimco.com/gbl/en/resources/education/understanding-green-social-and-sustainability-bonds
https://www.nortonrosefulbright.com/en/knowledge/publications/2df0ab1d/green-bonds
https://uk.practicallaw.thomsonreuters.com/0-591-6765?transitionType=Default&contextData=(sc.Default)&firstPage=true
https://betterbuildingssolutioncenter.energy.gov/financing-navigator/option/green-bonds
https://www.winston.com/en/blogs-and-podcasts/capital-markets-and-securities-law-watch/green-bonds-in-international-capital-markets
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Standards and Regulations Mapping
ESG bonds operate under a three-layer framework, entailing ICMA voluntary principles, EU mandatory standards, and 
emerging national regimes. Understanding the hierarchy is critical for compliance and competition.

Green Bond Principles (GBP): 2024

Social Bond Principles (SBP): 2024
New “activities” category (jobs creation, food security) alongside 
traditional projects. Target populations and mandatory SDG 
mapping.

EU Green Bond Standard (EuGBS): 2024
Label for issuers, voluntary but increasingly required for SSA market 
access. Mandatory second-party opinion, yellow flag if issuer is not 
EuGBS-aligned.

ICMA Voluntary Baseline EU Mandatory Standards

EU Taxonomy Regulation: 2024
6 environmental objectives: climate mitigation, adaptation, water, 
circular economy, pollution, biodiversity. Extensive technical 
screening criteria.

\

Corporate Sustainability Reporting Directive (CSRD): 2025 
For EU companies, issuers must report financial + impact data for 
audits. Applies to 15,000 entities across EU-27 and 60,000 
indirect reporters.

Sustainability-Linked Bond Principles (SBLP): 2023

KPI-based, centered on 5 components: KPI selection, SPT setting, 
coupon mechanics, assurance, and reporting.

4 pillars: Use of proceeds, project evaluation, management of 
proceeds, reporting. Applies to 90% of globally labeled green 
bonds.

Regional
Snapshot

United States
• Climate Disclosure as 

fiduciary duty.
• No mandatory ESG 

bond standard, only 
ICMA.

United Kingdom
• ESG bond standards 

piloted.
• Sustainability-Linked Loan 

Market Principles (SLLMP) 
adopted, bonds to follow.

Asia-Pacific
• China: No current standard.
• Japan: Green bond 

guidelines.
• Singapore: ASEAN Green 

Bond Standard adopted 
more.

Emerging Markets
• Limited mandatory 

regimes, Chile and Brazil 
leading.

• Highest greenwashing 
risk in EM sovereign 
space.

EEA, ICMA, ISS ESG, Matheson, Natixis, Plana, Pulsora, Simmons

https://www.eea.europa.eu/ims/green-bonds-in-europe-indicators
https://www.icmagroup.org/sustainable-finance/the-principles-guidelines-and-handbooks/green-bond-principles-gbp/
https://www.iss-corporate.com/news/eu-green-bond-standard-sees-strong-2025-momentum/
https://www.matheson.com/insights/detail/eu-green-bond-standard-applicable-now
https://gsh.cib.natixis.com/our-center-of-expertise/regulation/eu-green-bond-standard
https://plana.earth/blog/all-2025-esg-and-non-financial-reporting-regulations-in-the-eu/
https://www.pulsora.com/blog/esg-reporting-obligations-for-enterprises-in-2025
https://www.simmons-simmons.com/en/our-publications/updates/2024/icmas-new-guidelines-on-green-social-and-sustainability-bonds


12HARVARD UNDERGRADUATE CONSULTING ON BUSINESS AND THE ENVIRONMENT | 2025 – Industry Report

CBE Green #124A51

Accent 1 #295C62

Accent 2 #598085

Accent 3 #709296

Accent 4 #B7C8CA

Alt - CBE Blue 
#B85D39

Alt - CBE Green 
#B7C8CA

SPOs and the Verification Ecosystem

APG, CICERO, ICMA

Second Party Opinions (SPOs) act as pre-issuance framework credibility filters with five major providers using distinct 
methodologies. Investors must understand provider strengths and synthesize multiple SPO views for high-stakes deals.

Coverage
~1,000 opinions/yr; 

global; strong 
SSA/corporate

~400–500 opinions/yr; 
EU-strong; rising SSA

~200–300 opinions/yr; 
financials + infrastructure 

strong

~150–200 opinions/yr; 
growing; transition 

specialist

~100–150 opinions/yr; 
Nordic/EU strength; 

sovereign focus

Output 10–15 page report + risk 
heat-map

Shorter (~8 page) 
focused report + KPI 

scorecard

8–12 page report + S&P 
rating synergy note

Technical report + 
scenario analysis for 
transition pathways

2–3 page "shading" 
heat-map report + 

detailed methodology 
note

Key 
Strength

Comprehensive 
controversy lens; strong 

on E pillar; best KPI 
ambition grading

Concise, actionable 
output; rapid 

turnaround; moderate 
cost (~$25k–$50k)

Leverages S&P ESG 
rating for issuer context; 
credit market credibility

Best-in-class for 
transition bonds & 

complex SLBs; scenario 
analysis rigor

heat-map visuals; 
forward-looking 

scenarios; strong on 
green taxonomy

Limitation
Heavy reliance on issuer 
data; slower turnaround; 

higher cost (~$50k–
$100k)

Less depth on 
controversies; smaller 

team; emerging 
provider

Limited transition 
expertise; smaller SLB 

experience; cost 
moderate ($30k–$60k)

Smaller team; focus on 
transition narrows 

coverage; cost higher 
($40k–$80k)

Minimal text output 
(requires methodology 

literacy); small team; 
limited EM coverage

Sustainalytics ISS ESG (Best) S&P Global Moody’s VE CICIERO

Framework SPO Review Allocation 
Report

External 
Assurance

Verification 
Timeline Issuance

https://www.assetmanagement.apg.nl/media/2udl4pkp/apgs-guidelines-for-green-social-and-sustainable-bonds.pdf
https://cicero.oslo.no/en/posts/news/cicero-shades-of-green-bond-ratings-launch
https://www.icmagroup.org/sustainable-finance/the-principles-guidelines-and-handbooks/sustainability-linked-bond-principles-slbp/
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Controversies and Greenwashing Risk

BDO USA, ICMA, Latham & Watkins

Greenwashing ranges from methodology gaps to fraudulent misallocation, refinancing, and framework weaknesses as the 
most common patterns. Investors must check for red flags to protect portfolio quality and institutional reputation.

Reporting and Data Red Flag

Missing Baseline: Potential for 
inflated or overstated impact, 
inability to assess additionality.

Vague Attribution Methods: 
Multiple parties may try to claim 
credit, shrouding issuer’s impact. 

Missing Uncertainty Ranges: 
Forecast variance. No range: 
overconfidence or manipulation.

Selective Time Windows: No 
reconciliation between allocation 
report and impact report.

No External Assurance: No third-
party credibility check, potential for 
manipulated figures in reports..

01

04
03

02

05

Minor Defect
Inconsistent KPI 
reporting; low SPT 
ambition; minor 
methodology gaps.

Refinancing 
Pass-Off

Existing projects 
rebranded as "green"; 

no incremental impact; 
just relabeling

Framework 
Weakness
Narrow eligible categories; high 
capex relabeling threshold; 
weak baseline.

Fraudulent
Proceeds misallocated; false impact 
reporting; regulatory fine likely

Material 
Misrepresentation

Vague use of proceeds and 
potential project ineligibility

https://www.bdo.com/insights/assurance/navigating-csrd-reporting-key-insights-for-companies
https://sustainablefutures.linklaters.com/post/102jzjt/icma-publishes-new-materials-at-annual-general-meeting-of-green-social-and-sustainabili
https://www.lw.com/thoughtLeadership/eu-sustainability-state-of-play-sustainable-finance
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Data & Reporting Gaps
ESG bond data fragmentation is generally caused by gaps in data standardization, reporting standards, auditing, and 
overall transparency. Numerous emerging solutions are being created to address these root causes by 2026-2027.

Data Standardization Gap: 70% of ESG bond issuers use different KPI 
definition. As a result, peer comparisons are unreliable and index 
benchmarking is flawed. 

Reporting Lag: Time from issuance to first allocation and impact 
report range anywhere from 1-4 years, making real-time monitoring 
impossible. 

Secondary Market Opacity: Public price feeds only capture 40% of 
daily trading volume, giving institutions information advantage over 
retail investors.

Holdings Concentration: Low liquidity and narrow exit windows from 
buy and hold institutional investors holding majority of outstanding 
ESG bonds. 

Audit Assurance Gaps: Quality variation and assurance cost 
barrier to small issuers since majority of ESG bonds use limited 
assurance. 

Machine-Readable Templates: European Sustainability Reporting 
Standard (ESRS), International Sustainability Standards (ISSB) reduces 
errors.

Common Taxonomies and KPI Library: ICMA, IFC, and UNEP are 
standardizing KPI impacts, reducing reporting variance significantly.

Open Data Portals: EU Sustainability Action Plan (ESAP) centralizes 
allocation/impact data for the EU, reducing diligence friction by 60-70%.

Blockchain & Audit Trail Tech: Recording project-level spend in 
an immutable ledger enables cryptographic proof-of-spend 
verification.

Third-Party Data Aggregators: Private sector is building centralized 
ESG bond data warehouses, may end up outpacing regulatory 
initiatives. 

Fragmentation Area Emerging Solutions

ICMA, Plana, Pulsora, Sustainalytics  

https://www.icmagroup.org/assets/documents/Sustainable-finance/2024-updates/Green-Bond-Principles_June-2024-310524.pdf
https://plana.earth/blog/all-2025-esg-and-non-financial-reporting-regulations-in-the-eu/
https://www.pulsora.com/blog/esg-reporting-obligations-for-enterprises-in-2025
https://www.sustainalytics.com/blog/implications-of-csrd-what-the-final-standards-mean-for-investors
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Case Study: Bund, Germany’s Federal Green Bond
Germany’s twin-bond structural approach and in-depth allocation reporting has set the standard for sovereign green 
bonds and demonstrated how credible frameworks command durable market premiums. 

EEA, ISS ESG

• Issuer: Federal Republic of 
Germany, Federal Finance Agency

• Rating: AAA (Moody’s, S&P, Fitch)
• Framework: German Federal 

Government’s Green Bonds 
Framework, EuGBS aligned

Overview

Twin-Bond Structure

• Definition: For each green bund 
issuance, Germany also issues a 
conventional bund with identical 
terms.

• Value: Eliminates liquidity 
premium concerns since both 
bonds are equally liquid. Allows 
pure greenium measurement

• Significance: Truly green 
premium, gives investors 
confidence that green label 
adds measurable value.

Green 
Bund 

Issuance #
Date

Size 
(billions of 

Euros)
Maturity Coupon* SPO

1 Nov 2020 5.5 2050 0.00% Sustainalytics

2 Sep 2021 6.5 2045 -0.25% Sustainalytics

3 Oct 2022 3.0 2027 1.5% Sustainalytics

4 Oct 2023 4.0 2060 2.25% ISS ESG

5 May 2024 5.0 2052 2.50% ISS ESG

6 Mar 2025 4.5 2055 2.75% ISS ESG

Renewable 
Energy, 42%

Building 
Efficiency, 

28%

Clean 
Transport, 

18%

Other, 
12%

Bund Allocation by SectorIssuance Timeline and Market Reception (2020 – 2025 YTD)

Greenium 
Drivers

Strong ESG 
Mandates
EU insurers and 
pensions hold 60% 
of green bunds, 
ESG mandates 
force allocation.

Exclusionary 
Demand
Some funds must 
hold green labels 
because of 
regulatory 
constraints.

Index Inclusion
Bloomberg 
Barclays Green 
Bond Index 
includes German 
green bunds.

Central Bank 
Support
European Central 
Bank and remaining 
structural buyers 
support green 
quantitative easing.

Scarcity Value
German green 
bund issuance 
cap, limited 
supply for high 
demand.

*Annual interest payment adjusted by debt agency to match market rates; matters less to investors than yield.

https://www.eea.europa.eu/ims/green-bonds-in-europe-indicators
https://www.iss-corporate.com/news/eu-green-bond-standard-sees-strong-2025-momentum/
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Case Study: TenneT

Dutch State Treasury Agency, Environmental Finance, Offshorewind.biz, Sustainable Fitch, TenneT (I), TenneT (II)

TenneT is an exemplary leader in demonstrating how a leader in construction of renewable energy grid can utilize 
sustainable finance to support its large capital expenditure, raising billions of euros for its emerging projects.

TenneT

• TenneT is one of the world’s pioneers in green financing strategies, issuing the 
world’s first corporate green hybrid bond in March 2017 with a €1 billion bond.

• TenneT has also reached record-high sizes, attracting €9.7 billion in orders at peak 
with projects ranging from 4.5-year to 20-year maturities in its key offerings.

• The Green Financing Framework at TenneT has close alignment with international 
standards like ICMA, mapping its key projects to EU standards for sustainability.

• TenneT is on track to guarantee that 100% of the eligible capital expenditures 
meet the EU Taxonomy criteria for climate-friendly transmission infrastructure

• By 2024, TenneT’s green bond projects enabled ~34,764 GWh (34.8 TWh) of 
renewable electricity in total, powering over 11.7 million households.

• The energy projects that TenneT financed through green bonds also saved 14.3 
million tonnes of CO₂ that fossil fuels would have emitted in 2024 alone.

• By the end of 2024, TenneT had a €34.9 billion eligible Green Project Portfolio, 
of which ~€19.3 billion was in green bonds, so it still has room to grow.

• The pressure of reporting all of the company’s projects can seem intimidating, as it 
has 69 projects in its 2024 portfolio, all of which require audits and reviews.

• TenneT is a Dutch-German energy systems 
operator that serves ~42 million people, working 
on high voltage grids for renewable energy.

• The company expects to have significant 
expenditures, investing €6 billion annually by 
2025 in green energy transition and offshore wind.

• Since launching its Green Financing program in 
2015, TenneT has become one of the largest 
corporate green bond issuers, totaling around 
€16.7 billion by mid-2022 in green bonds.

Framework 
Alignment

Measurable 
Impacts

Future 
Challenges

Innovation in 
Financing

Key Takeaway
TenneT is a prime example of how sustainable finance can be a critical tool for spreading infrastructure 

projects at economies of scale, highlighting the need to expand green bond issuance continuously.

https://www.dsta.nl/site/binaries/site-content/collections/documents/2024/05/29/groene-obligatie-rapportage-2023/Green+Bond+Report+2023.pdf#:~:text=14%20TenneT%20publishes%20a%20detailed,might%20need%20to%20increase%20this
https://www.environmental-finance.com/content/awards/environmental-finances-bond-awards-2023/winners/green-bond-of-the-year-corporate-tennet.html
https://www.offshorewind.biz/2017/03/30/tennet-backs-its-offshore-grid-plans-with-eur-1-billion-green-hybrid-bond/#:~:text=March%2030%2C%202017
https://www.sustainablefitch.com/corporate-finance/sustainable-fitch-spo-provided-for-tennet-germany-green-finance-framework-pre-issuance-review-provided-for-its-european-green-bond-factsheet-11-11-2025
https://www.tennet-ir.eu/en/green-financing
https://a.storyblok.com/f/329380/x/140564d913/green-finance-report-tennet-holding-2024_0.pdf#:~:text=EUR%C2%A035,Eligible%20green
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Case Study: Suzano

Business Wire, Environmental Finance, International Finance Corporation, Norton Rose Fulbright, Suzano (I), Suzano (II)

Suzano’s Sustainability-Linked Bonds (SLBs) have been considered an enormous success in attracting investors through 
tying debt to sustainability. Its carbon targets are currently on track and are a prime example for green financing options.

Suzano

Key Takeaway
Suzano’s success in its SLB showcases that even companies with carbon-intensive business models can 

leverage green bonds to their advantage with careful structuring and feasible KPIs.

• Suzano S.A. is a Brazilian paper company and is 
one of the world’s leaders in pulp production, 
committing to be carbon negative by 2030.

• Suzano is the first company in the Americas to 
issue a Sustainability-Linked Bond in September of 
2020, with a $750 million over 10-year deal.

• The SLB goals of Suzano included clearly defined 
Sustainability Performance Target (SPT), such as 
reducing its emissions intensity to 0.190 tCO₂e 
per ton of pulp produced by the end of 2025.

• Suzano’s first SLB was an undisputable success, being heavily oversubscribed at 8× 
with a broad investor base of over 100 investors and 57% being ESG-specialists.

• The SLB also creates internal benefits for Suzano like creating more financing 
options and leverages for its expansion, as well as creating a positive overall image.

• Suzano is on track to reach its end-of-year 2025 target, reducing its carbon 
emissions steadily since 2020 and projecting its intensity <0.190 tCO₂e/ton.

• Suzano also expanded in its sustainability-linked financing, issuing more SLBs in 
2021. By 2024, around 46% of Suzano’s debt are labelled as green bonds.

• Suzano is ambitious to lower its emissions intensity (~11% for a decade), 
considering it is operating in the carbon-intensive business of pulp and paper.

• Beyond carbon, Suzano also added a second KPI in its green bonds to increase 
female representation in its leadership, blending green bonds with social aspects.

• The structure of Suzano’s green bonds has a 25bps coupon if it misses its 2025 
targets for the rest of the bond’s duration, which adds motivation to management.

• Suzano’s later 2021 SLB have two potential step-ups based on CO₂ reductions and 
women in leadership, having a 12.5bps step-up if Suzano misses either targets.

Progress on 
Targets

KPI Ambitions 
and Expansion

Nuances in 
Structures

Successes and 
Benefits

https://www.businesswire.com/news/home/20210914005992/en/Suzano-Joins-Global-Initiatives-to-Drive-Decarbonization-of-the-World-Economy
https://www.environmental-finance.com/channels/sustainable-debt.html
https://www.ifc.org/en/pressroom/2022/ifc-s-sustainability-linked-loan-to-suzano-will-boost-growth-and
https://www.nortonrosefulbright.com/en/news/9af80348/norton-rose-fulbright-advises-suzano-in-us1-2-billion-sustainability-linked-syndicated-financing
https://www.suzano.com.br/en/sustainability/sustainable-finance
https://ir.suzano.com.br/English/esg/Environmental/default.aspx
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Transition Bonds: Thematic Deep Dive
Transition bonds finance credible decarbonization pathways in sectors where zero-carbon alternatives do not exist. This 
is a small and fast-growing segment, but greenwashing risk is high and investor due diligence must be very rigorous. 

BNP Parias, ESG Today

• Finances decarbonization activities for 
companies that are not yet zero-carbon.

• Different from green bonds, which finance 
low-carbon projects and are inherently 
sustainable and green.

• Exists to support sectors with no zero-carbon 
alternatives such as aviation and shipping.

Overview

Transition Bond Issuance in Billions

Steel, 
$3.20 

Energy, 
$2.80 

Cement, 
$1.50 

Aviation, 
$1.20 

Shipping, 
$0.50 

=

05

04

03

02

01Science Based-Targets
Issuer must commit to explicit emissions reduction targets aligned with Paris Agreement.

Sustainability Performance Targets (SPTs)
Issuer must tie coupon step-up to credible, material KPI targets. 

Use-of-Proceeds Criteria and Governance
Transition bond proceeds must be committee-approved for transition activities.

Credible Transition Roadmap
Issuer must articulate funded capex plan with technology timelines and contingency.

External Assurance and Transparency
SPO reviews transition credibility, annual third-party verification of KPI progress.

https://cib.bnpparibas/sustainable-bonds-in-2025-navigating-an-evolving-market
https://cib.bnpparibas/sustainable-bonds-in-2025-navigating-an-evolving-market
https://www.esgtoday.com/icma-launches-climate-transition-bond-label/
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ESG Bond Market SWOT Analysis

BNP Parias, EEA, Rhino Energy  

Bonds benefit from powerful regulatory tailwinds and sticky institutional demand, but face material headwinds from data 
inconsistency and greenwashing scandals. These are outweighed by opportunities in EU GBS rollout and digital reporting.

Strengths Weaknesses
Regulatory and Policy Momentum: EU GBS, CSRD, Taxonomy, and ISSB all 
mandate standardization/disclosures. Provides market support/regulatory backing.

Diversified and Sticky Investor Base: Dedicated ESG funds, mainstream IG funds, 
central banks, and insurance/pention funds work to create structurally embedded 
demand in global asset allocation. Demand is sticky, working in favor of ESG bonds

Signaling and Branding Effect: ESG bond issuance signals credible sustainability 
commitment, attracting investors, talent, and media.

Measurable Impact and Transparency: Bond-funded projects have quantifiable, 
auditable outcomes. This offers credible impact and institutional liability protection.

Data and Methodology Inconsistency: No universal KPI definitions with issuers 
using proprietary calculations. Comparability /diligence becomes more difficult.

Moderate Greenium and Pricing Compression: Market saturation and 
competition among green issuers rising. Branding value becoming primary driver.
Quality Dispersion amd Greenwashing Risk: No mandatory certification or 
binding quality floor below ICMA baseline. $8-10bn in bond valuations impacted 
by greenwashing scandals, with 6 additional FCA warning notices.

Secondary Market Illiquidity: 60% of ESG bond secondary trading happens off 
platform. Top ten holders own 35%. Only 25% of ESG bonds trade regularly.

Opportunities Threats
EU GBS Rollout and Standardization: Reduced methdoogy variance raises 
quality floor. 100-150bn Euro ESG bond issuance possible via GBS adoption alone.

Emerging Market Sovereign and Corporate Pipeline: Chile, Mexico, Brazil, 
India, Indonesia, South Africa are exploring green bonds with 3x volume potential.
Digital Reporting and Machine-Readable Templates: Machine-readable ESG 
data standardization via ESRS/ISSB allows investors to plugin issuer sustainability 
data into portfolios. EU Sustainability Action Plan rollout to cover $2-3T in data.

Political Backlash and ESG Skepticism: Growing US political opposition with 
uncertain SEC rulemaking. Conservative EU parties questioning ESG spending.

High-Rate Regime Persistence: Refinacing demand drops if rates remain 
elevated, compressing green bond advantage and flattening issuance volume.
Technology Bet Failure in Transition Bonds: If hydrogen, CCS, and ammonia 
technology does not scale, transition bonds fail, threatening $9.5b in bonds.
Impact Skepticism: Underperforming funds due to inflated impact claims.

https://cib.bnpparibas/sustainable-bonds-in-2025-navigating-an-evolving-market
https://cib.bnpparibas/sustainable-bonds-in-2025-navigating-an-evolving-market
https://www.eea.europa.eu/ims/green-bonds-in-europe-indicators
https://www.rhino.energy/blog/upcoming-esg-reporting-deadlines-key-dates-2025-beyond/
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1-2 Year Market Outlook

BNP Parias, Plana, Pulsora, Rhino Energy, Sustainalytics,    

As EU regulatory standardizations drive 500+ new issuers and 2-3 trillion euros in financing, the ESG market is positioned 
for 15-20% annual growth with emerging markets surging $60-80b in 2025 and 2026. 

Scenario 2: Rates Sticky (Base)Scenario 1: Rates Fall (Bullish) Scenario 3: Rates Rise (Bearish)
• Assumption: Fed cuts rates 50-100 basis points through 

2026, causing 10Y US yields top drop to 3.5-4%, spiking 
refinancing demand.

• ESG Bond Impact: 20-30% increase in volume, new 
issuance accelerates.

• Implication: Issuer tailwinds, good for secondary liquidity.
• Probability: 40-50%

• Assumption: Rates remain 4-4.5% through 2026 with 
no major cuts.

• ESG Bond Impact: Volume increases 10-15% with 
refinancing steady.

• Implication: Slower greenium growth with less 
attractiveness to issuers. Market matures gradually.

• Probability: 40-50%

• Assumption: Inflation resurges with hiked rates. 10Y US 
yield rises to over 5%, with credit spreads widening.

• ESG Bond Impact: Flat or -10% volume with refinancing 
demand collapsing. 

• Implication: Market pauses and growth stalls, weaker 
frameworks are repriced sharply.

• Probability: 10-20%

Q1 2025 Q2 2025 Q3 2025 Q4 2025 Q1 2026 Q2 2026 Q3 2026 Q4 2026

• Regulatory filing deadline
• ESRS templates finalized
• CSRD mandatory for EU corporations

• ESAP data portal pilot launch
• EU GBS adoption >30%
• Second wave of corporate bond issuances

• ISSB S1/S2 global rollout
• SEC Climate Disclosure Rule (CDR) guidance
• EU GBS adoption at 40-50%

• Year-end issuance surge
• CSRD cascade to mid-cap entities
• Full 2025 ESG bond volume data release

• EU GBS adoption hits 60-70%
• CSRD applies to mid-cap entities
• Second wave of ESAP data published

• ESAP full rollout
• Machine-readable templates mandatory in EU
• Q4 2025 impact reports released

• Third-party impact scalability assessed
• Blockchain audit trail pilots mature
• Mid-year ESG bond volume trajectory

• Full-year ESG bond data
• CSRD expansion to small entities
• Greenium trajectory finalized

https://cib.bnpparibas/sustainable-bonds-in-2025-navigating-an-evolving-market
https://cib.bnpparibas/sustainable-bonds-in-2025-navigating-an-evolving-market
https://plana.earth/blog/all-2025-esg-and-non-financial-reporting-regulations-in-the-eu/
https://www.pulsora.com/blog/esg-reporting-obligations-for-enterprises-in-2025
https://www.rhino.energy/blog/upcoming-esg-reporting-deadlines-key-dates-2025-beyond/
https://www.sustainalytics.com/blog/implications-of-csrd-what-the-final-standards-mean-for-investors
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Recommendations and Diligence Checklist

ICMA, Sustainable Futures, Latham and Watkins

ESG bond diligence combines a ten-step evaluation framework with a six-category traffic-light red-flag checklist for 
decision-making logic. This removes subjective bias but requires ongoing monitoring and continuous documentation.

01 02

09 10

07 08

03 04

05 06
Assurance

Quality 
Check

Pricing
Comparison

KPI Quality 
Assessment

Proceeds Use
Verification

Issuer
Governance

Peer
Benchmarking

Portfolio Fit
Confirmation

Final Decision
Documentation

Preliminary
Screening

Framework
Evaluation

10-Step ESG 
Bond Diligence 

Process

Additionality Red Flags1
• >30% allowed look-back period

• Rising capex trajectory pre-issuance

KPI Red Flags2
• <25 basis point step-up coupon

• Vague re-calibration clause

Reporting Red Flags3
• No attribution method disclosed

• No external assurance 

Governance Red Flags4
• No annual reporting commitment

• SPO firm reputational issues

Framework Red Flags5
• No exclusion list (fossil fuels, etc.)

• No independent SPO review
Issuer Risk Red Flags6
• History of ESG claim reversal

• Credit rating downgrade risk

https://www.icmagroup.org/sustainable-finance/the-principles-guidelines-and-handbooks/sustainability-linked-bond-principles-slbp/
https://sustainablefutures.linklaters.com/post/102jzjt/icma-publishes-new-materials-at-annual-general-meeting-of-green-social-and-sustainabili
https://www.lw.com/thoughtLeadership/eu-sustainability-state-of-play-sustainable-finance
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Methodology and Sources
This report used public sources, applied matched-pair pricing analysis with sector/rating controls, reports in USD billions 
at 2024 averages, discloses data caveats, and links sources for full transparency and requirements for future research.

Data Quality Assurance: Corroborate multiple primary sources for 
key statistics and use proprietary data only for cross-verification.

Units and FX Treatment: USD billions used as primary unit, with the 
following FX rates: EUR/USD: 1.08, GBP/USD: 1.27, JPY/USD: 145.

Pricing: Greenium bp = Conventional Bond Yield (%) – Green Bond 
Yield (%). Matches require same maturity, coupon, currency, rating, etc.

Index Methodology Caveats: Index performance varies by 
composition, so selecting different ones change rankings. These slides 
utilize the Barclays index.

Impact Data Caveats and Disclaimers: Impact estimates are 
proforma and not realized, making them uncertain. Scope is also 
different amongst issuers.

Reporting Lag Disclaimers: ESG bond data lags behind 
conventional, forecast confidence based on consensus estimates, and 
predictions are uncertain.

Research Methodology Source Type

ICMA Green Bond 
Principles Public PDF

EU Green Bond 
Standard

Official EU 
guidance

EU Taxonomy 
Regulation

Regulatory 
text

CSRD (Corporate 
Sustainability 
Reporting Directive)

Official 
directive

ISSB S1/S2 Standards IFRS 
Foundation

BIS Quarterly Review
Quarterly 
(freely 
available)

Climate Bonds 
Initiative (CBI) Data

Public 
database

Bloomberg Barclays 
Green Bond Index

Real-time; 
public data

Sustainalytics SPO 
Methodology

Public 
documents

Source Type

ISS ESG SPO 
Methodology Public documents

S&P Global ESG 
SPO Public documents

Moody's V.E. 
Methodology Public documents

CICERO Shades 
of Green Pubic documents

Germany Green 
Bund Reports

Official issuer 
reports

EuGBS Portal Future EU data 
portal

ESAP (EU 
Sustainability 
Action Plan) 
Data

Planned public 
portal

National Central 
Bank Reports Public repositories

https://www.icmagroup.org/sustainable-finance/the-green-bond-principles-gbp/
https://www.icmagroup.org/sustainable-finance/the-green-bond-principles-gbp/
https://ec.europa.eu/info/business-economy-euro/banking-and-finance/sustainable-finance/european-green-bonds-standard_en
https://ec.europa.eu/info/business-economy-euro/banking-and-finance/sustainable-finance/european-green-bonds-standard_en
https://ec.europa.eu/info/business-economy-euro/banking-and-finance/sustainable-finance/eu-taxonomy-regulation_en
https://ec.europa.eu/info/business-economy-euro/banking-and-finance/sustainable-finance/eu-taxonomy-regulation_en
https://finance.ec.europa.eu/capital-markets-union/sustainable-finance/corporate-sustainability-reporting_en
https://finance.ec.europa.eu/capital-markets-union/sustainable-finance/corporate-sustainability-reporting_en
https://finance.ec.europa.eu/capital-markets-union/sustainable-finance/corporate-sustainability-reporting_en
https://www.ifrs.org/news-and-events/2023/06/issb-issues-ifrs-s1-and-ifrs-s2/
https://www.bis.org/publ/qtrpdf/r_qa.htm
https://www.climatebonds.net/cbi/pub/data/bonds
https://www.climatebonds.net/cbi/pub/data/bonds
https://www.sustainalytics.com/blog/implications-of-csrd-what-the-final-standards-mean-for-investors
https://www.sustainalytics.com/blog/implications-of-csrd-what-the-final-standards-mean-for-investors
https://www.issgovernance.com/
https://www.issgovernance.com/
https://www.spglobal.com/esg
https://www.spglobal.com/esg
https://www.moodys.com/
https://www.moodys.com/
https://www.cicero.oslo/
https://www.cicero.oslo/
https://www.bundesfinanzministerium.de/EN/topics/sustainability/green-bonds/green-bonds.html
https://www.bundesfinanzministerium.de/EN/topics/sustainability/green-bonds/green-bonds.html
https://www.esgdb.org/
https://www.esgdb.org/
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