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Green bonds
 A green bond is “…any type of bond instrument where the proceeds will be exclusively

applied to finance or re-finance, in part or in full, new and/or existing eligible Green
Projects …

 All designated Green Projects should provide clear environmental benefits, which will
be assessed and, where feasible, quantified by the issuer.”

 Their proceeds should be used to fund environmental or climate-friendly projects
(e.g., EU GREEN FINANCE TAXONOMY: “climate change mitigation, climate change
adaptation, sustainable use and protection of water and marine resources, transition to a
circular economy, pollution prevention and control, and protection and restoration of
biodiversity and ecosystems “)

 Green bonds should be aligned with the 4 core components of the Green Bond
Principles (GBP) – and the Green Loan Principles (GLP):

Use of Proceeds
Process for Project Evaluation and Selection
Management of Proceeds
Reporting

The green bond label can be applied to any debt instrument
(including covered bonds, securitization, labelled green loans…)



Green bonds
 Since this first issue the green bond

market has grown rapidly, reaching an
issue volume of USD 97bn in 2016, USD
162.1bn in 2017, USD 167.6bn in 2018.

 Cumulative issuance since 2007: USD 521bn

 The number of issuers is increasing: at the
end of 2017 above 550 issuers, with a
geographic base of 45 countries and 30
currencies. In 2018 it reached 342 for
fully-aligned issuers, 82 for strongly-
aligned issuers and 498 issuers of labelled
green bonds (CIB, 2018).

 In the fist quarter of 2017 green bonds
accounted for 2.1% of global debt
capital market issuances, SEB (2017), in
2019 about 3%.

 It is expected USD 1000bn in 2020, a
big benchmark SEB (2017), p. 4



Green bonds

Source: Bloomberg and CBI data (2018)

 A green bond has the same financial
characteristics of a conventional
bond, with the special commitment
that the proceeds from the bond will
be used to finance green projects
that deliver environmental benefits.

 The “use of proceeds” is what
distinguishes green bonds from
conventional bonds.

 There is not a globally agreed
methodology for establishing which
projects are “green”.



Issuer types and currencies (CBI, 2018)



Size and tenor (CBI, 2018)



Sovereign green bonds 
from 2012 to 2018: 140 bn $ in 28 markets

categories of sovereign issuance



Sovereign green bonds:
further issuances in 2019

 The Netherlands, 15/1/40, 0.5%, AAA (4-6 bn EUR)

 Belgium, 07/33, Tf 1.23%, sub SENIOR (5.7 bn EUR)

 Ireland, 18/3/31, 1.35%, A2 (24bp on MIDSWAP), sub SENIOR (10.5 bn EUR)

 Lithuania, 10-year, on 156 multi-apartment buildings (20m EUR)

 France, OAT, 2032 (16.5 bn EUR)

 Poland, 8/26, Tf 1.125%; 2/3/49

 Chile, 860m EUR, 1.4bn USD (the first country in South America)

 …..



Labelling of	green	bonds/Market	
standards
• There is still a lack of systematic rules and standardisations of green definitions.
• Issuers face reputational risk due to accusations of so‐called “greenwashing”.

Tools available to guide market participants:

Green Bond Principles (GBP): voluntary process guidelines
around disclosure, reporting and monitoring of the bond’s use of
proceeds. These include an overview of eligible asset categories.

External reviews: opinions provided by an external organisations
on how the bond complies with the four pillars of the GBP.

Climate Bonds Standard: a framework that includes science-based
sector-specific criteria for eligible projects. In addition to the GBP
guidelines green bonds can be certified against the Standard.



Labelling	of	green	bonds
• The Green Bond Principles (GBP) published by the 
international Capital Market Association (ICMA) are 
voluntary process guidelines for the issuance of green 
bonds.

• The GBP have four core components:

Use of proceeds
should be 

appropriately 
described in the legal 

documentation. 
Enivronmental benefits 

are asessed and 
quantified.

Process for 
Project 

Evaluation and 
Selection

Clearly communicate 
(i) objectives, (ii) 

process of project 
selection, (iii) eligibilty 

criteria.

Management of 
proceeds
A high level of 
transparency is 

encouraged and it is 
recommended to also 

use an external 
reviewer.

Reporting
Up-to-date information 

on the use of 
proceeds. This 

includes a list of all 
projects, description of 
the projects and their 

expected 
environmental impact.
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On the ‘Greenium’ 
effect

1) “Financing environmentally-sustainable projects with green
bonds” Environment and Development Economics, 2019



(I) On the ‘greenium’ effect (cont’d)

A structural model of green bonds 

 determinants of green bond prices
 determinants of the «greenium»

Questions:

 Do green bonds enhance the credit quality of the issuer?

 How does the issuance of green bonds affect other debt instruments (e.g., 
conventional bonds)?

 Which is the impact on the cost of financing? Are green bonds a relatively cheap 
tool to fund sustainable investment?

 How can policy makers attract bond holders to green investments?
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On the ‘greenium’ effect (cont’d)

MODEL 1 (in ‘Understanding the greenium in a capital structure model’, 2019, supported   
by AlmaIdea-Unibo)

 Risk intrinsic to the green project

 A further stochastic process (Wiener) to represent uncertainty about the
effectiveness of the newly adopted green technology and/or the assessment errors
regarding the beneficial impact from the green project

MODEL 2: (in ‘Pricing Climate-Related Risks in the Bond Market’, under revision in Journal of
Financial Stability, 2020)

 Climate-related risks (modelled through a compound Poisson process) where the
climate policy determines downward JUMPS in the firm value.

 We may expect that such earnings reduction will hit the business lines according to
the different degree of climate alignment of issuers and bonds.



Is there a «greenium»?

 A green bond premium is defined as the difference in yield
between a green bond and an equivalent non-green bond

Greenium = Yield on a green bond – Yield on a vanilla bond < 0

 A “GREENIUM” (a negative green bond premium) arises
when the green bond is issued at a higher price with a
lower yield with respect to its conventional counterpart

 Investors have a preference for green bonds and they are
willing to pay (i.e. accept a lower yield) for the green
label

 Issuers of green bonds would benefit from lower cost of
capital to finance environmentally friendly projects



Is there a «greenium» ? (cont’d)

If we compare the price of green bonds in the primary
market to other bonds of the same rank, we would not expect
them to be more expensive than vanilla bonds.

 Why a green premium?
 Oversubscription is common with green bonds →

Un-met demand for green debt.
The demand is driven largely by investors with a green mandate, but
also regular investors interested in exposure to the green theme.



The ‘greenium’ puzzle

 A negative premium is regarded favorably by issuers because it can
lower their funding costs, while investors will receive a slightly lower
yield compared to existing similar bonds.

 But is not a straightforward outcome of the green labeling as the green
certification is not a financial standard and does not imply any direct
impact on the credit rating of a bond.

 An indirect credit quality enhancement might result from the
transparent information flow related to the process of verifying the
green credentials of a bond (e.g., Green Bond Principles, mandatory
requirements for use of proceeds, tracking, and reporting)





Sensitivity of the ‘Greenium’ to the riskiness of the green 
projects for different correlation values with the core 
business (example: = 0.5 (above) and = - 0.5 (below))

s = 5% 10% 15%

greenium (bps) 11.67 12.36 13.06

s = 5% 10% 15%

greenium (bps) 10.34 9.69 9.06



Effect of Correlation:
A green	bond	issuance	affects	an	issuer’s	creditworthiness,	depending	on	whether	the	funded	
green	project	is	correlated	with	the	core	business	of	the	firm	or	is	mainly	undertaken	to	signal	
a	philanthropic	commitment

correlation -0.5 0 0.5 1

greenium (bps) 18.3 11.3 5.0 -0.3

Taxation: ‘Greenium’ versus corporate tax rate

corporate tax rate 10% 20% 30% 40%

greenium (bps) 5.96 8.37 12.36 19.65



“Ambiguity in Financing Corporate Mitigation Policies”, 2020, in Handbook on the Sustainable Politics
and Economics of Natural Resources, Edward Elgar Publishing, forthcoming, supported by Almaidea-
Unibo

‘Deep’ Uncertainty & 
Ambiguity



(III)   ‘Deep’ Uncertainty & Ambiguity
Climate change is characterized by incalculable risk and misspecification
(‘ambiguity’)
‘Embracing deep or radical uncertainty therefore calls for an “epistemological break” to shift from a 
management of risks approach to one that seeks to assure the resilience of complex adaptive systems in 
the face of such uncertainty’ (“The Green Swan: Central banking and financial stability in the age of 
climate change”, Bolton, Desprez, Pereira da Silva, Samama, Svatzman, 2020) 

• Under ambiguity aversion, the yield on the green bond increases as
ambiguity aversion increases.

• On the contrary, under ambiguity-seeking attitude, we get a lower credit
spread than in the case of no ambiguity.

• The portfolio proportion of green bonds slightly increases and then
decreases as ambiguity aversion increases



(IV) Investors’ allocation problem and 
the green mandate

• The higher is the bond holder’s 
concern about environmental 
risk/damage (or ‘green mandate’), 
or the lower his/her risk aversion,  
the larger is the proportion of 
green bonds in his/her portfolio, 
despite the presence of a negative 
“green premium”



(V) Taxation
(governmental) tax-based incentives play a significant role in scaling up green bond markets

 

 

Bond portfolio vs tax rate on green bonds
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Green securitisation
Agliardi R., ‘Green Securitisation’, 2020 



(VI)  Green Securitisation

 A process through which financial securities are created that are backed by a
collateral portfolio consisting of loan assets such as mortgages or lease
receivables or other forms of debt.

 The mechanism consists in aggregating the obligations from the several
obligors (names) into a common structure and then in tranching the resulting
collateral pool.

 Most tranches are sold separately to investors in the form of asset backed
security (ABS) bonds and investors are entitled to receive interest payments
drawn from the cash flows of the collateral assets.

 Two alternative definitions for green securitisation. Securitisation can be
defined as green (i) when the proceeds from the deal are invested in low-
carbon or other environmentally-friendly assets; (ii) alternatively, the
greenness relates to the main feature of the underlying collateral pool.



The Importance of Aggregation and 
Securitisation

 Aggregation and securitization unlock capital sources that might otherwise 
remain unavailable

In particular:

 Reduce Impact of high transaction costs of small projects
Fixed transaction and due diligence costs can be similar across project sizes, so small projects can be less attractive to 
traditional investors since they involve a relatively higher transaction costs per deal. Aggregating small projects can 
improve the overall marketability of each project by leveraging economies of scale.

 Securitisation transforms non-traded or small-scale assets, such as cash flows 
from solar leases, into a standardized, tradable asset

 By selling the risk, securitisation frees up regulatory capital. This allows the 
bank to originate new loans for new green lending. 



Examples

 The underlying collateral pool typically comprises

• mortgages on certified buildings, e.g. under LEED, BREEAM, Energy Star or other 
building standards • mortgage financing for energy efficiency upgrades • loans/leases 
on electric vehicles and hybrids • loans/leases on solar and wind assets • loans/leases 
on equipment, e.g. EV charging stations • loans for energy efficiency improvements • 
loans to green (pure-play) SMEs 

 Green ABS issues include primarily mortgage backed securities but also:

auto ABS destined to finance leases on hybrid and electric vehicles,

solar ABS used to finance residential rooftop solar,

wind ABS designed to fund wind farms,

PACE ABS (= Property Assessed Clean Energy) aim at improving energy efficiency in 
residential and commercial properties.  



Cash flows within the green securitisation structure



Model and numerical simulation
ng loans for ‘green projects’, nb more conventional firms ('brown')

ng = 10% of total notional value

Probability of default = 10%

Expected loss given default = 60%

Different correlation values for green and brown assets

One senior tranche with attachment point K

All the proceeds from securitization are destined to new ‘green’ loans

Extended Vasicek model for the loan portfolio before and after securitization

Analysis of the new loan portfolio

 The model can be extended to stranded assets



Dependence on the attachment point (K)
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Figure 3. Senior bond yield (bps) for several values of K
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Figure 4. Percentage of green assets after securitisation against K.



Conclusions

 Securitisation is an effective way to scale-up green
projects without engaging public funding

 Regulatory bodies can promote green securities by
reducing costs for issuers, unify cross-country regulation
and enhance transparency

 Regulatory bodies can promote green finance by
attracting bondholders (tax advantages, remove barriers
to investing abroad, promote green rating)



Policy suggestions
Green bonds will facilitate the transition to a low carbon economy and support programs of adaptation 
to climate change

• green bonds should have some kind of tax exemption/reduction on coupons. Moreover, (e.g., in
Italy) the additional annual tax on principal value should be removed.

• policy‐makers should invest in environmentally responsible education and information
provision to encourage consumers/investors’ demand for green bonds.

• transparency should be increased on green projects, so as to improve the issuer’s credibility
• the cost of obtaining and monitoring the green label should be reduced
• remove barriers to green financial investments across countries to expand the green bond

market
• green securitisation for loan aggregation & to unlock capital sources
• green securitisation to dilute the negative impact and the destabilizing effects of stranded assets


