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CICERO Center for International Climate Research

_ | L | Director Kristin Halvorsen
CICERO is Norway’s foremost institute for interdisciplinary climate

Research. Our areas of expertise include: the effects of manmade
emissions on the climate, society’s response to climate change,
and the formulation of international agreements. We have played
an active role in the IPCC since 1995. In recent years we have
also been one of the pioneers of climate finance research.

Halvorsen was Norway's
first female Minister of
Finance. Her other posts
iInclude deputy Prime
Minister and Minister of
Education and Research.

CICERO Climate Finance Center CICERO Climate Finance Advisory Board
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CICERO and Green Bonds

CICERO is the leading provider of independent environmental assessments (Second
Opinions) of green bond frameworks. Our goal with these assessments Is to provide
transparent information to investors.

v the first green bond (World Bank)

°CICERO V tha § -
the first municipal green bond (Gothenbur

Shades of P9 ( 9

Green v the first corporate green bond (Vasakronan)

v the first green sukuk (Tadau Energy)

Hvironmental Green Bond
Green Bond - Awards 2017
Awards 2017

Winner

°CICERO review provider
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Climate risks have financial impact

Physical risks

Flooding
Drought

Sea level rise
Heat stress
Wind

Extreme weather
events

Transition risks

Policy
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Financial risks

Production /
operation disruptions
(e.g. power,
transportation,
worker availability)

w2 Supply chain

disruptions

Physical damage to
assets (and raising
insurance costs)

Changes in
resource / input
prices

(e.g. water, energy,
food)

Changes in demand
for
products / services

Physical climate
risks and the
transition to a low
carbon world are
associlated with
significant
financial risks

There is no
agreed upon
methodology for
translating climate
risk into financial
risk

Source: Shades of Risk, CICERO, 2017



Probability

Which climate scenarios are most likely?

Most likely
outcome
3°C
2°C Current Paris 4-5°C
t Paris pledges No climate policy
ambition reference

Pull towards 2°C Push towards 4-5°C

Temperature rise in 2100

Source: Based on (Clapp 2017) etc.

Notes: 2°C is considered to be somewhat more likely than 4-5°C, given the possibility of tightening ambition under the Paris Agreement design, and the possibility of
deploying CCS on a large scale. No climate policy reaching approximately 4-5°C would mean that current climate policies would be rescinded or relaxed.

*CICERO

Achieving approximately 3°C degrees in 2100 is
more likely than 2°C, given current information.

Political and/or technological events can influence
the temperature increase, pushing it up to 4-5°C or
pulling it lower towards 2°C

Push factors

 India and/or China fail to implement their NDCs
 Half of global savings due to energy efficiency happen in
these two countries

« Carbon Capture and Storage (CCS) deployment is delayed
due to cost and public opposition

Pull factors

 CCS is deployed rapidly at large-scale
« CCS plants are built at the historical pace of coal plants In
China or nuclear plants in Europe

 The US recommits to Paris and ambitious ratcheting every 5
years
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@ Precipitation from very wet days (R95p) i f 7: . Floodlng and extreme events can have significant impacts in
—— historcsl —— ROuuy - ~  combination with extreme weather and sea level rise.
* According to an estimate by WRI costs related to flooding In
South Asia may be as much as $215 billion annually by 2030 and
current GDP at risk in India is $14,4 billion (World Resources
Institute, 2017)
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* All sectors can be impacted by flooding risk. Flooding in non-
urban areas can have costly indirect impacts on supply chains

5&, . “Everybody should expect more extreme storms, no matter where they

1960 1980 2000 2020 2040 2 : '_ - j o live.”
Year L - Michael Wehner, a senior staff scientist at Lawrence Berkeley National Laboratory in California

J

Photo credit: NOAA/NASA GOES Project / Fli"'

Source: Cost estimates from Artem@ of Octob
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|ICERO Shades of RiIsk
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Transition to climate resilience provides
Investment opportunities

Green
Bonds

Today 2050

*CICERO
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Expert Network on Second Opinions

LEXZS
Tsinghua University

isd &8 B bC °CICERO

BASQUE CENTRE
MR S0 FOR CLIMATE CHANGE

Klima Aldaketa Ikergai
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http://www.sei-international.org/

Who defines green?

| NE Voluntary principles for issuing a green bond that the vast
Green Bond . . . .
drinciples majority of issuers align with across all markets

Country level guidelines iIn some markets

Stock exchanges with green bond lists set criteria for

J‘t
525 London
MRy

listing
S&P Dow Jones
Indices _ _ i i . i
A Owieion of TP Giooa Green bond indices have criteria for inclusion

*CICERO 12



External Review

*CICERO

Verification
based on acaond Obinia
China Green NN Te N o

Bond
Catalogue
(28 %)

TYPES OF EXTERNAL REVIEW 2016 (note: some overlap)

IS market practice

Second Total Value of Number of
Opinion issuances for second |issuances in
Provider opinions provided 2016

over 2016 (Sbillions)
Cicero 14.106 56
Sustainalytics 11.234 21
Vigeo-Eiris 7.430 14
Oekom 6.301 10
DNV 0.640 4

Source: Environmental Finance
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Green Bonds —timeline of assessment

-
@
S Second Opinion Should report on use of proceeds annually until full allocation, thereafter in the event
8 / Rating of material developments. Recommends impact reporting. Best-practice to have
= reporting reviewed.
@
3
% A
| |
Pre-Issuance i Life-time | of bond
\ J
S v
©
A=
g Pre-lssuance Post-Issuance Annual reporting required, annual
- Certification Certification assurance is not mandatory
O

*CICERO
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The Second Opinion Process

Assessment begins Draft Second Opinion Final Second Opinion
Green
Green Bond Bond Climate
Framework Principles Science
°CICERO
—— Shades of
S'::':tael aalnldy Clarifications with Green
gy v' Use of Proceeds Issuer as needed
Reports

v' Management of proceeds

Other relevant

. v"  Governance and
documentation Relevant

Transparency standards

v' Impact Reporting

- _',';” ‘ '«:‘__y_y‘, !I\\\.__, J
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CICERO’s approach

1. CICERO Is an Independent research Institution, and our second
opinions are Issued Independently of other stakeholders’ influence.
This integrity has been valued by the market.

2. CICERO takes a dynamic and flexible approach In dialogue with

Issuers to enhance a climate-friendly and sustainable future. Our
approach iIs developing as science and the market evolves.

*CICERO



CICERO Green Bond Rating System

SHADES OF GREEN EXAMPLES

Dark green is allocated to projects and solutions that correspond to the long-term Wind energy projects with a governance structure
vision of a low carbon and climate resilient future. that integrates environmental concerns
Medium green is allocated to projects and solutions that represent steps towards Plug-in hybrid busses

the long-term vision, but are not quite there yet.

Efficiency in fossil fuel infrastructure that

Light green is allocated to projects and solutions that are environmentally _ T
decreases cumulative emissions

friendly but do not by themselves represent or contribute to the long-term vision.

Brown for projects that are in opposition to the long-term vision of a low carbon
and climate resilient future.

New infrastructure for coal

*CICERO 17



Some categories are typically greener than
others

Shades of Green by Project Catagory

25

SHADES OF GREEN

Dark green is allocated to projects and solutions that correspond to the long-term
vision of a low carbon and climate resilient future.

Medium green is allocated to projects and solutions that represent steps towards
the long-term vision, but are not quite there yet.

Light green is allocated to projects and solutions that are environmentally
friendly but do not by themselves represent or contribute to the long-term vision.

Brown for projects that are in opposition to the long-term vision of a low carbon
and climate resilient future.

Light M Medium M Dark

*CICERO 18



External reviews provide transparency to
Investors

d Assessment of a green
bond issuer’s framework
for selecting projects and

Issuers of investments to be eligible

Green Bonds for green bond funding

(First Opinion)

d Investors value an
Independent
environmental quality
review highlighting
strengths, weaknesses

Second and pitfalls

Opinion

_ d Should be produced by an
Providers

Independent entity with
environmental expertise
and no economic
Interests in the outcome of

°CICERO Investment




DisScussion

What do you think Is the key information investors want
from external reviews on green bonds?

*CICERO
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Impact reporting builds Investor trust

A wide range of metrics is being used

Emissions Intensity . Energy saving
Impact reporting is in place for

38% Df bonds CO, Emissions :

Energy

Production of (clean) energy

Energy intensity

TCE Reduction Water saving
No
62% Water
Wat?:r Water intensity Lt watelr
quality consumption
Materials used soli'd waste Waste generated
and recycled and/or recycled
Source: CBI (2017) sewage Water
. recycled
: Particulate w :
CSOreduction oo aste Gas  noxresucton
NMVOC 50, Reduction

OCICERO Source: CBI (2017)
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Green Bonds

Working Towards a Harmonized Framework for Impact Reporting
December 2015

« To facilitate comparison of project results, It is suggested that issuers aim to
report on at least a limited number of core indicators for projects included In
their green bond programs.

* For energy efficiency (EE) and renewable energy (RE)
1. Annual energy savings (EE)
2. Annual Greenhouse Gas (GHG) emissions reduced or avoided (EE and
RE),
3. Annual renewable energy produced (RE)
4. Capacity of renewable energy plant(s) constructed or rehabilitated (RE)

*CICERO



Nordic Public Sector Issuers:

Position Paper

October

*CICERO
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Recommendations for reporting environmental impact

Issuers shall report on direct environmental impacts such as
renewable energy production, energy savings, reduced emissions
(prioritizing a reduction of CO2-equivalents), increased resilience,
environmental operations and infrastructure etc.

Issuers may choose to add social and/or economic impacts when
deemed feasible and relevant.

Reporting should also include indirect effects, such as avoided
emissions, distinguishing them from reduced emissions.

Issuers shall commit to report on expected impact (ex ante), and
strive to report on actual impact (ex post).

Reporting should target net benefits.

Issuers shall highlight methodologies used and the potential
uncertainty of environmental data to readers.

J)



Impact Indicators

 GHG emissions Is an important indicator, however, other indicators
might be relevant as well depending on project type.

* In the absence of one single commonly-used standard for the
calculation of GHG emissions reduced/avoided, iIssuers may follow
their own methodologies while disclosing assumptions, data
sources and applied methodologies

* |ssuers are encouraged to report GHG emissions data only when
they can provide full transparency on the applicable GHG accounting
methodology and assumptions, which can be referenced.

*CICERO



Example of a Second Opinion
Tadau Energy Green Sukuk

Category Eligible project tvpes Green Shading and some concerns
Renewable energy Solar power Dark Green
* The financing, design, v Solar power 1s kev to a low-carbon
ENZINEETING, ProcCuUrement, transition. Supportive activities for
construction. mstallation, testing, solar power generation include e g.
commissioning, ownership, financing. design. and
operation. and maintenance of interconnection.
solar photovoltaic plants v Potential concerns regarding
*« Associated interconnection supply-chain emissions partially
facilities addressed through the use of life

cycle criteria in supplier selection

v Potential concerns regarding site
selection partially addressed
through selection process and re-
zomng reports. An Environmental
Impact Assessment (“EIA™) conld
have provided assurance to

mvestors of the environmental
soundness of the site selection and
construction phase

v All construction projects can have
adverse local environmental
impacts

Table 2. Eligible project categories

*CICERO

Full Second Opinion http://www.cicero.uio.no/en/posts/single/cicero-second-opinions-list

Do EED

Summary

Tadan Frargy's Grean Sulook Framework pronudes 2 soond Sramework for chimane-fnendhy ireestmants. Tha
Focesds will sopport wolar power devralopoenyt i Malyysia, wiich is 2 key technology supporting fhe tanstion
to 2 low-carbon and clinete-readhent socety.

Tadm Frargy is 2 prvak limited compary estabichod with the special propose of constructing and oparating
solar projects. Tadm Enargy ks twe sharsholdars, Eagenalc Fnargy and Fdm Solar. The proceeds from the
Grean Suknik wall] be wied to finance one project congpmsed of te solar photosoltaic power plants m the dismct
of Fondat The ssuer has no plans for additional project undar this famework

Fancwable projects, while kay o a low carbon fithms, raise potential concarns regandng site wlection, supphy-
chain ermissions and bocal ensironewetal imypact doring the construction phass and operations. Tadan Boerpy has
informed s thert they take bfe-cycle oo ino accomt when selecting sopphars, that thery bone 2 process for
e salection that includes cariroomeni] considoracion and thar thay honw taken some siops 1o mamape the local
amimarent] impacts of the project constroction. Horwever, no Emnoronma sl Impact A ssesament or
indepandent redesr of Tadm Frangy s emimnments mamagerent has boan tmderiaioan

Theo ivwmar hai presemed CICER.OC with relevamt pieces of documantaton, net oo overarching policies o
viraiegios that the special purpose compamy will follow. Ths ack of doomentation presants oo challargw
whem ausessing fha project. The issnar will report on s of proceeds thromgh anmm cartificates, adich are coby
avalahle trongh the rosees of the micok or retng agencies. Transparsncy 15 kay 1o uild ot in te Grean
Submk pavker CICEFRO encoumages the issuar 1o adopt open and transpanaret comammicati o practices bo
poesans mwsior confidance. CICERD notes. that the: ismar ko not commitied o impact reporting.

Based oo the crverall avwessment of project tvpe and the policies guiding the implemertation Tadin Foargy s
Grean Sokuk Framesodk is mited CICERD Dok Croan.

"CICERD
Dark Green

“aered Cipimics on Tedau £ rargy s Sress Soadk Prameeesei I


http://www.cicero.uio.no/en/posts/single/cicero-second-opinions-list

Green Bonds & External Reviews

PIN: 384552

Get ready!
'

Loading...




Resources

* The Green Bond Principles https://www.icmagroup.org/Reqgulatory-Policy-and-
Market-Practice/green-social-and-sustainablility-bonds/green-bond-principles-gbp/

 |CMA Green Bond Resource Center https://www.icmagroup.org/Requlatory-Policy-
and-Market-Practice/green-social-and-sustainabllity-bonds/resource-centre/

* Luxemburg Stock Exchange Green Exchange https://www.bourse.lu/green-bonds

* Climate Bond Initiative list of labelled green bonds:
https://www.climatebonds.net/cbi/pub/data/bonds#

» List of Second Opinions from CICERO:
http://www.cicero.uio.no/en/posts/single/cicero-second-opinions-list

*CICERO


https://www.icmagroup.org/Regulatory-Policy-and-Market-Practice/green-social-and-sustainability-bonds/green-bond-principles-gbp/
https://www.icmagroup.org/Regulatory-Policy-and-Market-Practice/green-social-and-sustainability-bonds/resource-centre/
https://www.bourse.lu/green-bonds
https://www.climatebonds.net/cbi/pub/data/bonds
http://www.cicero.uio.no/en/posts/single/cicero-second-opinions-list

DisScussion

Questions from the audience and conversation on the
different approaches to external reviews

*CICERO
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Example: Municipality

CITY OF
LUND

°CICERO
Dark Green

Category Eligible project types Green Shading and some concerns
Renewable e wind power, Dark green
energy e solar power and ¥ Consider negative impacts on
e bioenergy from agricultural residues, w'ldl'f_e' “at”"_? and I'f?t""_:le
i ) ] pollution. Avoid negative impacts
forestry residues and other biological .
_ on biodiversity.
residues v Only bioenergy from local sources
v Fractions of peat is included. Last
year 12 percent of the energy input
in the new biomass CHP came from
peat, expected to be reduced this
year to 8 percent. From 2019 the
intend is to not use peat at all.
Energy e district heating/cooling Dark green
efficiency e  energy recovery v"  Be aware of possible rebound
e energy storage and smart grids. effects.
Sustainable * public transportation, Dark green
transportation e pedestrian and bicycle paths, * Potential for emission reduction

*CICERO

hydrogen, biogas and electrical vehicles

depends on area planning and
degree of urbanization, introduction

Full Second Opinion http://www.cicero.uio.no/en/posts/single/cicero-second-opinions-list

logistics solutions leading to reduced
Climate footprints from transportation

of mew vehicle technologies for
passenger and goods

of people and goodds. transportation, and fuel types. No

projects that include fossil fuel are
eligible.

Replacement e.g. from fossil based plastics to Dark green

of fossil raw bio plastics.

materials

Energy commercial and residential buildings  Medium green

efficient that meet the energy requirements for +  Building criteria are considerad

commercial FEBY, Swanen or Miljobyggnad Silver. adequate but may not reflact best

and residential major rencvations leading to a reduced available technology nor the highest

buildings energy use of at least a 35% per m* level of standards possible n

Atemp and year. Sweden.
v Be aware of possible rebound

effects.

Waste Dark green

Management v Good practice waste management
should recycle resources.

v Mo investments in waste to energy,

i.e. combustion of fossil fuels
plastic.

Water and Dark green

waste water v No risk of investments in existing

management fossil fuel or nuclear infrastructure
|&.E. pipe upgrades)

Climate in buildings, Dark green

adaptation infrastructure v Important given climate change

MEeasSUures

sensitive habitats

scenarios and higher frequency of
extreme weather conditions.

v Potential for good synergies with
mitigation actions and opportunities

Environmental
measures

natwre consarvation
bizdreersity
development of non-toxic
environments

sustainable agriculture

improved eco-system services

redium Green
v Max 20 percent. Good for
enviranment as a whole. very broad
category. No climate mitigation
objective.

30
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Green Bond Principles (GBP)

Voluntary principles for iIssuing a green bond. The vast majority of
Issuers align with the GBP. High level principles with four core
components:

e 1. Use of Proceeds

2. Process for Project Evaluation and Selection
3. Management of Proceeds

4. Reporting

ICMA is the GBP secretariat, the principles can be downloaded from their resource center:
https://www.icmagroup.org/Requlatory-Policy-and-Market-Practice/green-social-and-sustainability-bonds/green-bond-principles-gbp/

*CICERO


https://www.icmagroup.org/Regulatory-Policy-and-Market-Practice/green-social-and-sustainability-bonds/green-bond-principles-gbp/

Use of Proceeds

Energy

Use of Proceeds as share of Issued Green Bonds

" Buildings & Industry

. Forestry & Agriculture Water

100%

80%

60%

40%

20%

0%

% Billions

. Transport . Waste & Pollution Control

. Adaptation (a sub-category of Water)

_—-—_—-j

*CICERO

2013

2014

2015 2016 2017 YTD

Source: CBI, Bonds and Climate Change The state of the Market 2017

The Green Bond Principles lists examples of

green project categories which include, but are

not limited to:

Renewable energy

Energy efficiency

Pollution prevention and control
Environmentally sustainable management of
living natural resources and land
Terrestrial and aquatic biodiversity
conservation

Clean transportation

Sustainable water and wastewater
management

Climate change adaptation

Eco-efficient and/or circular economy
adapted products, production technologies

and processes

Green buildings The
Green Bond

Principles

32



Process for Project Evaluation and Selection

Example: World Bank Group Example: SEB
SEB Green Bond selection criteria and process S
Project Identification : World Bank : Green Bond
& Preparation , Project Portfolio : Eligible Projects
Word Bark | |
= : |
g | |
v % :
Systematic i |
oS i1 | |
o) §' %E : :
l |
- o, 1 :
Framework § 3 : :
il §§ | |
13 :
Country’s ¢

- : § E |
A !
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“When necessary 1o evaluate and conchude that the longer lerm net
emvronmentd eftects il be pusiive



