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• Issuance of green bonds
 Bonds whose proceeds are committed to finance 

environmental and climate-friendly projects
‒ E.g., renewable energy, green buildings, resource conservation, etc.

New Phenomenon in Sustainable Finance
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• Several public and private entities issued green bonds in 
recent years.
 For example:

In 2007, the first green bond was issued by European Investment 
Bank (EIB) to finance renewable energy and energy efficiency 
projects. (Morgan Stanley, 2017)

In March 2014, Unilever issued a £250M green bond to 
“cut in half the amount of waste, water usage and greenhouse 
gas emissions of existing factories”. (Financial Times, 2014)

In February 2016, Apple issued a $1.25B green bond to finance 
the “installation of more energy efficient heating and cooling 
systems, and an increase in the company’s use of biodegradable 
materials”. (The Guardian, 2016)

Anecdotal Evidence
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• The “green bond boom” (issued by corporates and governments) 

Green Bond Issuance over Time
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• Green Bonds are on the rise
• Yet, very little is known about this new financial innovation 
 Its effectiveness in terms of environmental performance
 Its implications for firm-level outcomes

• Key questions
 Do green bonds deliver on their promise and yield improvements in 

environmental footprint? Or are they merely a greenwashing tool?
o Greenwashing is of particular concern given lack of legal enforceability

 Do companies benefit from issuing green bonds? What are the 
implications for shareholder wealth? 

• If both financial and environmental performance improve, green 
bonds could serve as a powerful tool against climate change

This Study
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• This study:
1) Characterize this new phenomenon
2) Examine effectiveness and implications of corporate green 

bonds w.r.t. 
 Financial performance 
 Environmental performance

3) Discuss the role of private governance 
4) Discuss public policy implications

This Study
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1. Introduction
2. The Green Bond Market
 Issuance by corporations and governments (global)
 Issuance by municipalities (US only)

3. Corporate Green Bonds
 Implications for financial performance 
 Implications for environmental performance 

4. Role of Private Governance (Certification)
5. Conclusion and Implications for Public Policy

Agenda
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• Database of green bonds
 Source: Bloomberg’s fixed income database
 Extract all bonds labeled as green

(i.e. “green bond indicator” = “Yes”)

o For each bond, information on:
‒ Amount 
‒ Currency  to facilitate comparison convert in USD
‒ Maturity
‒ Coupon
‒ Credit rating
‒ Date of announcement
‒ Date of issuance

Data
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 Coverage: 
‒ All bonds issued by 

 Public and private firms (asset class: “corporate”)

 Governments (asset class: “governments”)

‒ Across the world
‒ 12 years (January 1, 2007―December 31, 2018)

 Final sample: 
‒ 1,855 green bonds (out of 1,472,199 bonds)

Data
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• The “green bond boom” (issued by corporates and governments) 

Green Bond Issuance over Time
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Green Bond Issuance across Countries
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Green Bond Issuance across Countries
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Green Bond Issuance across Countries (in $B)
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Evolution of Green Bonds across Regions (in $B)
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Green Bond Issuance across Industries
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Evolution of Green Bonds across Industries (in $B)
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Summary Statistics at Green Bond Level
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Summary Statistics at Green Bond Level
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1. Introduction
2. The Green Bond Market
 Issuance by corporations and governments (global)
 Issuance by municipalities (US only)

3. Corporate Green Bonds
 Implications for financial performance 
 Implications for environmental performance 

4. Role of Private Governance (Certification)
5. Conclusion and Implications for Public Policy

Agenda
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Green Municipal Bonds over Time (US only)
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Green Municipal Bonds by State (US only)
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Green Municipal Bonds by State (US only)
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Green Municipal Bonds by State (in $B)
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1. Introduction
2. The Green Bond Market
 Issuance by corporations and governments (global)
 Issuance by municipalities (US only)

3. Corporate Green Bonds
 Implications for financial performance 

• Stock Market Reaction 
• Operating Performance

 Implications for environmental performance 

4. Role of Private Governance (Certification)
5. Conclusion and Implications for Public Policy

Agenda



Caroline Flammer (Boston U) Green Bonds: Effectiveness and Implications for Public Policy 2505/16/2019

• Data: 
 Bloomberg’s fixed income database

 Green bonds issued by public firms
‒ Across the world
‒ 5 years (January 1, 2013―December 31, 2017)

 Final sample: 
‒ 217 corporate green bonds issued by public firms

Corporate Green Bonds (based on Flammer, 2018)



Caroline Flammer (Boston U) Green Bonds: Effectiveness and Implications for Public Policy 2605/16/2019

1. Introduction
2. The Green Bond Market
 Issuance by corporations and governments (global)
 Issuance by municipalities (US only)

3. Corporate Green Bonds
 Implications for financial performance 

• Stock Market Reaction 
• Operating Performance

 Implications for environmental performance 

4. Role of Private Governance (Certification)
5. Conclusion and Implications for Public Policy

Agenda



Caroline Flammer (Boston U) Green Bonds: Effectiveness and Implications for Public Policy 2705/16/2019

• Event study
 Analyze stock market reaction to corporate news 

o Announcement of corporate green bond issuance
o By public companies

 Time intervals:
[-20, -11], [-10, -6], [-5, -2], [-1, 0], [1, 5], [6, 10], [11, 20] 

days prior to event days past event

 For each firm, compute cumulative abnormal returns (CAR) 
using market model

Stock Market Reaction to Announcement
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Event time CAR Std. Err.

[–20, –11] 0.120 0.975

[–10, –6] 0.257 0.509

[–5, –2] -0.013 0.487

[–1, 0] 0.673** 0.278

[1, 5] -0.106 0.625

[6, 10] 0.328 0.659

[11, 20] -0.281 1.140

Stock Market Reaction to Announcement

Announcement

Stock market expects green bonds to contribute to value creation

Stock return in excess of “normal” market return is 0.67%
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Stock Market Reaction to Announcement
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1. Introduction
2. The Green Bond Market
 Issuance by corporations and governments (global)
 Issuance by municipalities (US only)

3. Corporate Green Bonds
 Implications for financial performance 

• Stock Market Reaction 
• Operating Performance

 Implications for environmental performance 

4. Role of Private Governance (Certification)
5. Conclusion and Implications for Public Policy

Agenda
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• Empirical Challenge: Endogeneity
 Issuance of corporate green bonds likely endogenous with 

respect to dependent variable y (e.g., firm value)

 Ideally: need an instrument for issuance of green bonds
 2nd best: build a plausible counterfactual of how firm-level 

outcomes would evolve absent the issuance of green bonds

Methodology

Companies that aim to improve their 
environmental rating may take actions to reduce 
their emissions, and at the same time, issue 
green bonds. 

Better governed firms may be more 
sustainable. At the same time, they may 
more likely issue green bonds.
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• Matching
 Each firm that issues a green bond (“treated” firm) is matched to a 

similar “control” firm ex ante
 Selection criteria: 

• All public firms that issue bonds (but not green bonds)
• Same country 
• Same 2-digit SIC industry group
• Select nearest neighbor – i.e. firm with lowest Mahalanobis distance to treated 

firm – on basis of 14 characteristics prior to issuance:
o Size
o Tobin’s Q
o ROA
o Leverage
o Firm’s environmental rating
o Firm’s social rating
o Firm’s governance rating

Methodology

o Δ Size
o Δ Tobin’s Q
o Δ ROA
o Δ Leverage
o Δ Firm’s environmental rating
o Δ Firm’s social rating
o Δ Firm’s governance rating
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Summary Statistics Treated and Matched Control Firms
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Summary Statistics Treated and Matched Control Firms
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Summary Statistics Treated and Matched Control Firms

 Control firms are very similar to treated firms, and hence, likely provide reliable 
counterfactual of how treated firms would have behaved absent issuance of 
green bond
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• “Treatment”:
 Issuance of green bond

• Difference-in-differences methodology:
 Before versus after issuance of green bond
 Treatment versus control group

• Treatment group:
 Public firms issuing green bond

• Control group:
 Matched public firms issuing bond (but not green bond)

Difference-in-Differences Approach
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Difference-in-Differences Approach

AFTER 2016BEFORE 2016

Difference after versus before (treated firm): ∆yT = yAfter, T – yBefore, T

Difference after versus before (control firm): ∆yC = yAfter, C – yBefore, C

Difference-in-differences: ∆(∆y) = ∆yT – ∆yC

Firm outcome treated firm T

Firm outcome control firm C

Firm outcome treated firm T

Firm outcome control firm C
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Difference-in-Differences Approach

• : outcome variable of interest of firm i in year t. 

• : firm fixed effects

• : country-year fixed effects

• : 2-digit industry-year fixed effects

• : dummy variable equal to one for treated firms

• : error term (standard errors clustered at 2-digit SIC industry 
level) 
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Financial Performance
Firm value increases by 

0.028/1.172 = 2.4%
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1. Introduction
2. The Green Bond Market
 Issuance by corporations and governments (global)
 Issuance by municipalities (US only)

3. Corporate Green Bonds
 Implications for financial performance 

• Stock Market Reaction 
• Operating Performance

 Implications for environmental performance 

4. Role of Private Governance (Certification)
5. Conclusion and Implications for Public Policy
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Environmental Performance

Emissions decrease 
by 27.7%

in long-term

Environmental rating 
improves by 8.8%

in long-term
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• No public governance of green bond market
 From a legal perspective, no difference between green and 

conventional bonds  firms cannot be sued if proceeds are 
used for non-green projects 

• Instead, green bond market relies on private governance 
(e.g., certification, reputation)
 Certification by independent third parties:

‒ E.g., Sustainalytics, Vigeo Eiris, Ernst & Young, CICERO
‒ About 2/3 of green bonds are certified

• Results are only significant for certified green bonds!

Certification
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Certification
• Stock Market Reaction
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Certification

• Corporate Financial and Environmental Performance
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• Do green bonds deliver on their promise? Or are they merely 
a greenwashing tool? 

 Green bonds have real impact, and are not merely a tool of 
greenwashing

i) Increase financial performance 
ii) Improve environmental performance

 Results suggest  
• Green bonds serve as effective financing tool to create long-term value 

and improve environmental footprint 
 could serve as a powerful tool against climate change

• Certification can serve as important governance mechanism in absence of 
public governance
 Yet, does not imply that certification is the most effective governance regime

Conclusion
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• Challenges of Green Bonds

 Absence of government regulation

1) Ambiguous definition of “green” 
 Complicates certification

2) Multiple taxonomies (international and national)
• E.g., Green Bond Principles (GBP), Climate Bonds Standard (CBS)
• Lack of universal rules and standardization 
 May impede effectiveness, efficiency, and integrity of the market

3) Binary certification (certified vs. not certified)
• Limited informativeness
 A tiered certification (similar to credit ratings) might be more informative 

Implications for Public Policy
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4) Additionality
• Would the green projects have been conducted even without the 

green bond financing?
• Similar discussion in context of carbon offsets
 “Additionality” certification?

• Several of these challenges can likely be mitigated by public 
governance

 (Current) lack of public governance is likely sub-optimal

 A mix of public and private governance might be ideal

 Need more research and policy discussion on the optimal 
design of the governance of the green bond market

Implications for Public Policy
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Thank You!

Contact: cflammer@bu.edu
Research papers: http://sites.bu.edu/cflammer


