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Part 1

GREEN BOND 

CHARACTERSISTICS
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Milestones green bond industry



Green bond

• A green bond is a fixed-income financial instrument 
like any other bond. However, these bonds are issued 
to raise financing for climate change solutions. They 
can be issued by governments, banks, municipalities, 
or corporations in any debt format, such as private 
placement, securitization, and covered bonds.

• Bonds are labelled green by the issuer and should be 
qualified as green by an independent party



Sustainable finance

Sustainable finance is 
defined as the 
incorporation of 
environmental, social, 
and governance (ESG) 
principles into business 
decisions, economic 
development, and 
investment strategies.



Application of ESG factors 
across Asset Classes



Application of ESG factors 
across Asset Classes



Green bonds

Green bonds are fixed income securities which finance 
investments with environmental or climate-related 
benefits (Fu, S. Li, A.W. Ng). 

Specifically, these bonds have the following features: 
 proceeds are allocated exclusively to green projects, 
 proceeds are tracked and managed in a reliable 

manner, and 
 transparency is ensured by reporting after the 

issuance of the bonds.



Green projects

Green bonds have been used to finance:

climate projects, 
pollution prevention, 
sustainable agriculture, 
sustainable water management and 
other environmental initiatives. 



Sustainable Development Goals



Types of Green Bonds (ICMA)

Green bond issuing entities can make use of a 
variety of structures related to the “use of 
proceeds”

 Green „Use of Proceeds” Bond;
 Green „Use of Proceeds” Revenue Bond;
 Green Project Bond;
 Green Securitized Bond;



Types of Green Bonds (ICMA)



Part 2

GREEN BOND MARKET
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https://www.youtube.com/watch?v=i3gIJrABLSc&index=1&list=P
Luz9mCSZhLGklkMaOJTBKkiKwzoHFt6Sx

There is no standard for what kinds of activities can be 
funded by green bonds. Lack of common standards 
or criteria, causes that vast majority of green bonds 
are self-labeled by the issuer. (World Bank & CICERO)

First green bond (2007)



First sovereign bonds

First sovereign Green Bonds were issued in 2016 
in Poland 

http://pubdocs.worldbank.org/en/893761541540770521/BS-5-
R-Zima-Sovereign-Green-Bonds-in-Poland.pdf



Who decides what is „green”?

Pre-issuance reviews:

 third party assurance – following Green Bond Principles 
(GBP/ICMA) – checked by audit firms;

 Second Party Opinion (SPO) - analyzing the “greenness”, 
providing  „rating” – ESG service providers (CICERO, 
Sustainanalytics);

 Green Bond Rating – rating agencies – (Moody’s, S&P)

 Climate Bonds Certification - Climate Bond Standards 
(Climat Bond Initiative) – CBI Certification Scheme



Third party assurance
Green Bond Principles (GBP)

A voluntary process guidelines ICMA that recommend 
transparency and promote integrity in the development of 
the Green Bond market by clarifying the approach for 
issuance of a Green Bond.

The GBP have four core components:
(1) the use of proceeds 
(2) the process for project evaluation and selection 
(3) the management of proceeds 
(4) Reporting

https://www.icmagroup.org/sustainable-finance/



Second Party Opinion (SPO)
World Bank & CICERO

The World Bank decides what projects can be eligible 
for green bond proceeds based on its own selection 
criteria. 

These criteria were reviewed by the Center for 
International Climate and Environmental Research 
University of Oslo (CICERO). CICERO also certified the 
International Finance Corporation’s criteria for green 
bonds.



The process of getting a CICERO Second 
Opinion on a green bond framework

Source: https://cicero.oslo.no/en/posts/single/CICERO-second-opinions



CICERO Shades

Source: https://www.cicero.green/latestnews/2020/5/13/launching-cicero-
shades-of-green-assessment-for-companies-and-equities



Climate Bonds Certification 
Climate Bonds Standards (CBS)

The Climate Bonds Initiative (CBI) developed standards for a 
bond to be eligible for an industry-recognized label of 
“Certified Climate Bond.” It is a climate bonds taxonomy to 
define eight broad categories —Energy, transport, water, 
buildings, land-use and adaptation infrastructure, industry, 
waste management, ICT — which are then further defined 
with criteria, explanations and restrictions.

https://www.climatebonds.net/files/files/CBI-Taxonomy-Sep18.pdf
https://www.climatebonds.net/standard/taxonomy
https://www.climatebonds.net/files/files/cbi-gb-methodology-061020.pdf



Last 3 months issues

Labelled Green Bonds Data: Latest 3 Months | Climate Bonds Initiative



The issuers of green bonds 

 Classic Green Bond Issuers: include only those bond issuers who 
allocate at least 75% of the proceeds to green assets, are aligned 
with the Climate Bonds Taxonomy (the standards which are used 
to label a bond ‘Green’), and who provide sufficient information 
on the revenues used to finance these projects.

 Strongly Aligned Issuers: These include those bond issuers that 
derive 75%-95% of revenues from climate-aligned assets and 
green business lines.

 Fully Aligned Issuers: These include those bond issuers that 
derive over 95% of revenues from climate-aligned assets and 
green business lines.



The issuers of green bonds 



The issuers of green bonds 



EU Taxonomy
Green Projects should contribute substantially to at least one 

of the six environmental objectives of the EU Taxonomy 
Regulation: 

1. Climate change mitigation; 
2. Climate change adaptation; 
3. Sustainable use and protection of water and marine 

resources; 
4. Transition to a circular economy; 
5. Pollution prevention and control; 
6. Protection and restoration of biodiversity and ecosystems.



Examples
Example 1 – Physical assets (windfarm) Company A develops, constructs and 

operates windfarms. It plans to build a portfolio of six facilities, amounting 
500 MW and looks for financing sources. As a windfarm is a physical green 
asset, Company A is looking to diversify its financing sources and plans to 
issue a Green Bond under the EU GBS. In addition, the financed amounts 
could include costs for connecting the project with grid. 

Example 2 – Financial green assets (mortgage loans) A bank is looking to 
finance a portfolio of green real estate mortgages. The bank can do it by 
issuing green bonds, either not secured by these green mortgages (e.g. 
senior green bonds), or secured by these green mortgages (e.g. covered 
bonds, asset-backed securities, etc.). The green mortgages are the 
financial green assets, which are ultimately linked to real economy green 
investments.



Green bonds benefits

35



Related financial risks

Physical risks - arise from damage to property, land, 
and infrastructure from catastrophic weather-related 
events and broader climate trends; 

Transition risks - arise from changes in the price of 
stranded assets and broader economic disruption 
because of evolving climate policy, technology, and 
market sentiment during the adjustment to a lower-
carbon economy.



What we expect

https://iiasa.ac.at/



Historical performance



Covid 19 consequences



Why the green yield is lower?

 Fed Stimulus Program, UK Government’s International 
Climate Fund (ICF), steps taken by the Chinese 
government to achieve the long-term goal being carbon-
neutral 

 exponential increase in Green Bond issues
 strong demand for these bonds among green investors 

who are increasingly becoming enthusiastic about the 
ESG style of investing in this era of climate change.

 green bonds have a positive correlation of 0.304 with T-
Bonds and 0.647 with the S&P 500.



1Q – Green swan?
Carbon-intensive companies, such as oil and gas companies and car 

manufacturers, are typically also capital intensive and thus issue 
more corporate bonds. By taking assets proportional to the market, 
the ECB’s asset portfolio is skewed towards high-carbon companies 
relative to low-carbon companies. The carbon intensity (defined as 
carbon emissions divided by sales) of the ECB’s corporate bond 
portfolio is 57 percent higher than the average carbon intensity of 
EU companies. This large carbon bias makes the ECB a brown 
central bank.

https://www.bruegel.org/2021/02/a-brown-or-a-green-european-central-bank/
https://voxeu.org/article/brown-assets-might-be-next-subprime



2Q - Green Finance: 
Solution or Trap?

In a capitalist society, we tend to recognize things only when there is 
an economic value attached to them. This has led to the creation 
of green bonds.

https://www.mattersburgerkreis.at/dl/musLJMJKONOJqx4KooJK/JEP_2020_4_2_J_ger_Sch
midt_Global_Political_of_Green_Finance_Regulationist.pdf



Part 3

BOND’S PRICE and YIELD 
RELATION



P - price

par value

-100

-50

0

50

100

0 1 2 3 4

Purchase price of bond 



where : P – purchase price of bond
FV – face value, par value
icp – coupon rate
i – yield rate
N – number of payments (=n for annually payments)
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(1). If the investor wants bigger rate then the issuer 
offers: 
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where : P- price of the bond
FV - nominal
i –yield to maturity
n – time to maturity in years

Zero-coupon bond
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Example

https://sec.report/Document/0001047469-19-005653/0001047469-19-
005653.txt#ds41801_description_of_debt_securities



Example

https://www.climatebonds.net/files/files/DC%20Water%20ca
se%20study%20-%20final%281%29.pdf



Part 4 

COUPON CALCULATION 
of a NEW ISSUE 



where : 
P – bond’s price
N - nominal
i – desired interest rate
n – time to maturity in years

YTM for a coupon bond
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Coupon bond as a sum (portfolio) 
of zero-coupon bonds
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Coupon bond as a sum (portfolio) 
of zero-coupon bonds

For continuously compound interest:

Coupon of a new issue:
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Example 

The government wants to set an annual coupon rate for a 5-year 
bond (nominal is 100). Find the coupon if the following spot rates are 
available on the market: 1-year equal to 3.5%, 2-year 3.7%, 5-year 
3.55%, 10-year 3.45%.
Find the coupon for a 5 year issue.

The equation of the discount function is:
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Part 5

GREEN BOND  

YIELD CURVE



Rate interrelation

where : δ(τ)- discount factor
i(τ)- zero-coupon rate
f(τ)- forward rate
τ – term to maturity
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where : δ(τ)- discount factor
i(τ)- zero-coupon rate
f(τ)- forward rate
τ – term to maturity
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Yield construction

1. Cash flow matrix building
2. Exemplification that theoretical prices’ array is 

tantamount to cash flow matrix multiplied by discount 
factors’ column
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Yield construction
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Shapes of the yield curve 

smoothness
flexibility 
stability



 No oscillations
rates

yield 1

yield 2 - smoothing

Yield curve - smoothness



 The yield could fit the date easily
yield before

yield after changes

rates before

rates after changes

Yield curve - flexibility



 The yield is not sensitive to small changes in data
yield before
yield after changes

rates before
rates after changes

Yield curve - stability



Construction models 

Parametric models:

a) Nelson-Siegel

b) Svensson

Cubic-splines models



Nelson-Siegel model

where : f(τ)- instantaneous forward rate 
τ – term to maturity in years 
0 ,1, 2, v1 - estimated parameters 
i(τ)- zero coupon yield
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Svensson model

where : f(τ)- instantaneous forward rate
τ – term to maturity in years 
0 ,1, 2 , 3, v1, v2 - estimated parameters 
i(τ)- zero coupon yield
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Parameters interpretation

 0 > 0

 if 1 > 0 that the curve is negative 

 if 1 < 0 that the curve is positive 

 v1 v2 > 0

 if 2 > 0 i 3 < 0 that the curve has shape “”

 if 2 < 0 i 3 > 0 that the curve has shape “”
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Spot rate estimation (Sv)
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https://www.ecb.europa.eu/stats/financial_markets_a
nd_interest_rates/euro_area_yield_curves/html/ind
ex.en.html



• forward rate smoothness 

• flexibility – to capture movements

• stability – small changes in the data

Parsimonious models pros/cons



where : δ(τ)- discount factor
Bj – base polynomial B-spline
γj – parameters to be estimated
k – numbers of base parameters equal to n+3 

(n – number of polynomial creating spline)
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B-spline

where:  Bj
r(x) - r-order B-spline for j=1,2,...n+3 
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Yield construction
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Comparison of models
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