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Report Guide

About this report

The first part of this report presents the
findings of Climate Bonds Initiative's
research of climate-aligned issuers,
conducted between April and June 2018. It
identifies issuers who generate at least 75%
of their revenues from ‘green’ business: low-
carbon transport, clean energy, sustainable
water and wastewater management, low-
carbon buildings and built environment,
sustainable forestry and agriculture, as well
as waste management and recycling.

The second part of the report looks at the
diversity of bond structures used in the green
bond market. Features on different bond and
securitisation types provide commentary on
issuers and future prospects.

It also includes an update on green bond
policy covering 2017 and 2018, as well as a
summary of the green bond pricing research
conducted by Climate Bonds Initiative.

Research methodology

This report identifies and analyses a universe
of climate-aligned bonds, defined as:

* bonds from issuers that derive 75-95%
of revenue from ‘green’ business lines
(strongly-aligned)

To identify aligned issuers and bonds, the
following process was undertaken:

1. Issuer-level research

Companies were first identified by industry
sub-sector and key words, or through
previous climate-aligned issuer lists.

Issuers were considered for inclusion if they
derived at least 75% of revenue from ‘green’
business lines in at least one of 6 climate
themes: clean energy, low-carbon transport,
water management, low-carbon buildings,
waste management and sustainable land use.

Information on issuer revenues and debt
outstanding was obtained from Bloomberg,
Thomson Reuters EIKON and company
websites (particularly annual accounts),
and cross checked against other sources,
including FTSE Russell Green Revenues.

Notes: Where deemed appropriate, special
purpose vehicles and subsidiaries were
aggregated under corporate groupings.
Both publicly listed and private issuers were
considered for inclusion.

2. Issuer screening
In the second phase, issuers were excluded if:

» they had no debt outstanding, according to
Bloomberg and/or Thomson Reuters EIKON,

® had been acquired or

» there was insufficient revenue information
to determine the share of ‘green’ revenues.

3. Bond research and data processing

In phase 3, we collated and analysed all
bonds outstanding from issuers that passed
the screens in phase 1and phase 2. We
further screened bond issuance data by:

» Issue date: bonds were only included if
they were issued after 1 January 2005 and
before the end of Q2 2018.

= Maturity: bonds were removed if they had
matured, been called or otherwise repaid,
or had a 2018 maturity date.

Other data notes:
All 2018 figures are for H12018.

For fully-aligned issuers, the full volume
of outstanding bonds is climate-aligned.

For strongly-aligned issuers, we used a pro
rata amount outstanding per bond that
corresponds to the percentage of ‘green’
revenues. For example, if 80% of revenue is
climate-aligned, for each bond we used 80%
of the amount outstanding for all charts and
figures. Consequently, this report refers to
and analyses ‘aligned outstanding’ bonds
rather than to total amount outstanding.

If anissuer is fully- or strongly-aligned and
has also issued a labelled green bond, then to
avoid double counting:

» their green bonds are attributed in full to
green bond figures, and

® all remaining outstanding bonds are
attributed to either fully-aligned figures (in
full) or strongly-aligned figures (on a pro
rata basis) as per the issuer’s alignment.

Note that many green bond issuers have
less than 75% of revenue derived from green
business lines and are therefore neither

fully nor strongly-aligned. Unlabelled bonds
from these issuers are hence excluded from
aligned outstanding volumes.

Issuer screening is based on the Climate Bonds
Taxonomy (see p30) and the Climate Bonds
Standard and Criteria but the screening
process does not apply the full Climate Bonds
Sector Criteria due to insufficient granularity of
information available. Therefore, it is possible
that some climate-aligned bonds would not
meet the full Climate Bonds Standard.
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Climate Bonds Initiative

The Climate Bonds Initiative is an
international investor-focused not-for-
profit organisation working to mobilise
the USD100tn bond market for climate
change solutions.

The mission focus is to help drive

down the cost of capital for large-scale
climate and infrastructure projects

and to support governments seeking
increased capital markets investment to
meet climate goals.

The Climate Bonds Initiative carries out
market analysis, policy research, market
development; advises governments and
regulators; and administers a global
green bond certification scheme.

Climate Bonds Partners range from
investors representing USD14tn of
assets under management and the
world's leading investment banks to
governments like Switzerland and France.

The Climate Bonds Initiative is the lead
partner in the Green Infrastructure
Investment Coalition. Sean Kidney,
Climate Bonds Initiative’s CEQ, is a
member of the European Commission's
Technical Expert Group (TEG) on
Sustainable Finance (see p28).



The climate-aligned bond universe

T§1.45tn

climate-aligned bond universe

Labelled
green bonds

$389bn
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Strongly-aligned
climate issuers

$314bn

All amounts represent aligned outstanding bond volume.



INTRODUCTION

The Climate Bonds Initiative has been
researching investment opportunities in
bonds financing climate-aligned assets since
2012. The climate and investment backdrop
has changed dramatically over the past

6 years. The labelled green bond market

has taken off and with it, the focus of this
research has expanded.

Previous reports identified issuers whose
revenues are derived almost entirely from
‘green’ business activities (>95%). Outstanding
bonds of these issuers, sometimes referred to
as ‘pure-plays’, plus labelled green bonds were
collectively defined as ‘climate-aligned bonds'.

What's new in 2018?

This year we have expanded the scope

to include issuers who are strongly
climate-aligned, i.e. ones that derive at
least 75% of their revenues from ‘green’
business lines. This is to capture companies
transitioning to ‘green’ and to take into
account the fact that as ‘pure-play’ issuers
grow, their revenue streams tend to diversify.
This approach seeks to highlight as many
issuers raising funds for green assets and
projects as possible including labelled green
bonds and unlabelled bonds from climate-
aligned issuers.

Quick guide to terminology used in this report

Green bonds: Bonds issued in

order to raise finance for climate
change solutions and labelled as green
by the issuer. They can be issued by
governments, banks, municipalities or
corporations and can be applied to any
debt format, including private placement,
securitisation, covered bond and sukuk.

Green bonds are only included in this report
and the Climate Bonds database if at least
95% of proceeds are dedicated to green
assets aligned with the Climate Bonds
Taxonomy and if sufficient information on
the financed projects is available.

Fully-aligned climate issuers:

Bond issuers that derive >95%
of revenues from climate-aligned assets
and green business lines. These are also
referred to as ‘fully-aligned’ issuers.

Fully-aligned US Muni issuers: Municipal
bond issuers from the United States, in
particular dedicated authorities, agencies,
departments and similar divisions with more
than 95% of their revenue derived from
climate-aligned water, transport, waste, land
use and renewable energy operations.

Climate Bonds conducted a separate scoping
exercise. Outstanding bonds from these
issuers are not included in the report analysis
except in the overall climate-aligned universe
figure of USD1.45tn. Labelled green bonds
from these issuers (USD14bn) have been
taken out of the USD264bn outstanding to
avoid double counting. The USD250bn fully-
aligned amount outstanding of US climate-
aligned municipal bonds has been provided
as an indication of the market size.

Strongly-aligned climate issuers:
. Bond issuers where 75%-95% of
revenues are derived from climate-aligned
assets and green business lines. For bonds
from strongly-aligned issuers, we analysed
a pro rata amount corresponding to green
revenue rather than the full outstanding value.
' the full universe of aligned
outstanding bonds - i.e. from fully-

aligned issuers, strongly-aligned issuers and
green bond issuers.

Climate-aligned bond universe:
the term is used to describe

The term aligned outstanding bonds
underscores the fact that this report does
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Sustainable Development Goals (SDGs)
have been included for the first time in

this report. We identified six SDGs where
increased green investment provide direct
benefits: SDG 6, 7, 9, 11, 13 and 15. However,
climate mitigation measures, adaptation
and the development of climate-resilient
infrastructure and buildings underpin the
achievement of all 17 SDGs. To highlight the
links, sector headings use related SDG icons.

More in depth green bond coverage has
been provided on green bond structures,
policy updates and public sector
developments, as well as green bond pricing.
This can be found on pages 22-30.

The 2018 research identified 869 issuers:
342 fully-aligned, 82 strongly-aligned and
498 green bond issuers.

not analyse the full outstanding volume

of bonds from strongly-aligned issuers
(see definition of strongly-aligned

climate issuers). For simplicity, ‘aligned
outstanding’ bonds is always implied
throughout the report although the term is
not always used in full.

Certified Climate Bonds: Issuers can
certify bonds or loans under the Climate
Bonds Standard. Certification confirms
that the bond is aligned to the Paris
Agreement and to keeping global warming
under 2°C. Many of the bonds in this
report may be eligible for Certification

but have not yet been certified unless
otherwise stated.

Climate Bonds Taxonomy: The Climate
Bonds Initiative uses the Climate Bonds
Taxonomy to define ‘green’ assets and
projects. The Taxonomy features eight
broad categories: energy, transport, water,
buildings, land use & marine resources,
industry, waste and ICT. The Taxonomy is
used as a framework for selecting issuers
for this report.

A summary can be found on page 30.



GENERAL OVERVIEW OF THE CLIMATE-ALIGNED UNIVERSE

A climate-aligned bond universe of USD1.45tn
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This year’s research has identified USD1.2tn of aligned outstanding
bonds from fully- and strongly-aligned issuers and green bonds
(excluding bonds from US Muni fully-aligned issuers).

342 fully-aligned issuers with USD497bn of outstanding

bond volume and 2,105 outstanding bonds, issued from

2005 to end Q2 2018. Fully-aligned issuers account for
41% of the climate-aligned bond universe.

82 strongly-aligned issuers with USD314bn of outstanding

bond volume accounting for 26% of the climate-aligned

bond universe. The outstanding debt of these issuers is
scaled down in proportion to the share of green revenues, e.g. if 80%
revenues are ‘green’, then 80% of its outstanding debt is used.

498 green bond issuers with USD389bn of outstanding

bond volume accounting for 32%. As a result of record-

breaking green bond issuance in 2017, there is a USD72bn
increase in green bonds outstanding from 2017.

52 issuers of labelled green bonds are also fully- or strongly-aligned
issuers. The remaining 446 green bond issuers have less than 75%
of revenue derived from ‘green’ business lines and are therefore not
considered as fully or strongly-aligned issuers.

Separate research was conducted on fully-aligned US Muni agencies
where USD250bn of unlabelled bonds was identified (see p7). This
USD250bn is only included in the overall climate-aligned figure of
USD1.45tn but not in the rest of the report analysis. Labelled green
bonds from US Munis are included in green bond figures.

China tops country rankings
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China tops the country rankings of climate-aligned bonds, primarily
due to high volumes in the strongly-aligned category. The UK has
the highest volume of outstanding bonds from fully-aligned issuers,
followed by the USA and France. India, South Korea, Russia and
Austria make the overall Top 10 thanks to fully-aligned issuers.
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Europe has the highest volume of outstanding
climate-aligned bonds
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Europe's USD509bn climate-aligned bond market is composed
of USD291bn in bonds issued by fully-aligned issuers, USD145bn
of labelled green bonds and USD73bn of bonds issued by strongly-
aligned issuers.

France, the UK and Germany are the top 3 countries with
USD175bn, USD96bn and USD52bn of aligned outstanding bonds.
The figures aggregate green bonds and bonds from fully- and
strongly-aligned issuers.

® France has the largest volume of labelled green bonds (USD44bn)
and bonds from strongly-aligned issuers (USD58bn).

® The UK is the top market globally for issuance from fully-aligned
issuers with 253 fully-aligned issuers from various sectors
contributing USD91bn to the climate-aligned bond universe.
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Issuance from strongly-aligned issuers dominates the Asia-Pacific
region. Chinese volumes are by far the largest in the region both for
issuance from strongly-aligned issuers (USD189bn) and green bonds
(USD55bn) and represent 20 times and 8 times, respectively, of the
relevant second largest market. India, South Korea, Japan and Australia
are the next largest markets. USD14bn comes from ASEAN countries.

North America

|
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North America ranks third overall, but the volume of bonds from
fully-aligned issuers is 19% more than Asia-Pacific’s and the total
number of outstanding climate-aligned bonds reached 2,400.

Fannie Mae's green MBS and US municipal green bond issuance have been
driving the region's growth. At USD193bn, the US climate-aligned bond
universe is over 4.5 times larger than Canada'’s. Canada’s contribution
to overall volumes is primarily from the fully-aligned issuer category,

whereas US issuance includes a significant amount of green bonds.



EUR, USD and CNY remain the major currencies

CAD 2%

INR 2%

KRW 2%
RUB 2%

SEK 2%

Others 6%

EUR denominated bonds account for 26% of the overall universe with
USD316bn outstanding and are closely followed by USD denominated
bonds (USD314bn). However, the largest amount of labelled green
bonds outstanding is denominated in USD.

The share of CNY-denominated bonds has fallen to 22% of the
climate-aligned universe, down from 32% in the 2017 report
because the universe is larger and includes more green bonds. JPY
is still under-represented compared to its presence in the overall
global bond market.

Investment grade bonds account for 84% of the
outstanding climate-aligned universe

| EYYRRRY N B [ AR

BBB BB

23%

16% 4%

10%

%
[}

Green
bond

Strongly-
aligned

Fully-
aligned

Almost a quarter of the universe is AAA-rated by international and/
or local credit rating agencies and 84% of the USD1.2tn universe is
investment grade. Non-investment grade bonds make up only 5%
(the pie chart figures are rounded). The remaining 10% is not rated.

Labelled green bonds have the most evenly distributed ratings.
Strongly-aligned issuers make up the largest proportion of the AAA
rating band (63%) while bonds from fully-aligned issuers dominate
the AA rating (67%).

China Railway (strongly-aligned) is the largest issuer in the universe
and has a AAA rating from local rating agencies.
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5 to 10 year tenors are most common
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. Green bond
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Most labelled green bonds have tenors under 10 years. Over half

the outstanding bonds with a tenor under 5 years are labelled green
bonds. This proportion drops as the bond tenor increases: labelled
green bonds make up 22% of bonds with a tenor exceeding 20 years.

Outstanding bonds from fully-aligned issuers tend to be longer-
dated. They account for 53% of aligned outstanding bonds with
tenors exceeding 20 years. This is consistent with previous findings
that fully-aligned issuers, such as rail entities usually have longer
construction and operation periods and often issue long-term debt.

Large issues contribute over 60% of volume
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Some 700 bonds have aligned outstanding amounts of USD500m

or more (60% of the aligned universe). The remaining outstanding
volume is made up of approximately 5,000 bonds. This reflects the
large number of private and smaller issuers identified.

A big contributor to volumes is China Railway, the largest

single issuer with USD172bn of aligned outstanding volume

(see the Transport section). The second largest issuer is Electricite
de France SA with USD53.6bn aligned outstanding in the strongly-
aligned category and USD5.3bn of green bonds (see the Clean
Energy section).

As a cross check for publicly-listed companies, we used data from
the FTSE Russell Green Revenues Model. USD61bn of climate-aligned
outstanding bond volume for fully-aligned issuers, and USD23bn for
strongly-aligned issuers, relates to companies on this list.



Climate-aligned bonds are an indicator of labelled
green bond growth potential

The universe of bonds from fully-aligned and strongly-aligned issuers
highlighted throughout this report indicates that there is huge
potential for the growth of the green bond market.

In the first year of publishing this report, there was no overlap
between labelled green bond issuance and fully-aligned issuers. This
is changing as more issuers with green business lines are discovering
the value in the green bond label.

Below are various examples of how fully- and strongly-aligned issuers
have capitalised on their green bond issuance.

Fully-aligned issuers who have issued green bonds (42 issuers,
representing USD16.5bn outstanding)

= Aninteresting feature of CGN Wind Energy’s green bonds
(CNY1bn issued in September 2017 and June 2018) is that these
have been their first perpetual bonds ever issued.

s Landsvirkjun's debut green bond was their first deal issued on the
US private placement market.

s Nordex's EUR550m green bond deal issued in 2016 was their very
first Schuldschein.

® |ndian Railway Finance Corp’s green bond is one of the rare deals
issued in USD currency by the issuer (most bonds were issued in
rupees). We observed the same for Korea Water Resources Corp:
their USD denominated green bond is one of the few deals in this
currency (the majority of bonds is in KRW).

Strongly-aligned issuers who have issued green bonds
(10 issuers, representing USD8.3bn outstanding)

s Verbund AG, a repeat Austrian issuer, placed a EUR100m
digital green Schuldschein in April 2018. It was the first issuance of
this type to be fully executed digitally using blockchain technology.

Opportunities for fully-aligned entities to issue
green bonds exist all across the world
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The green label is an important tool to finance
green assets and projects

While the unlabelled climate-aligned figures are for the global
growth of climate finance, the green bond label is and will remain
an essential tool within the fixed income space for both investors
and issuers.

For issuers, it can provide much-needed finance for low-carbon
assets while also signalling sustainability aspirations and enabling
access to a wider investor base.

For investors, the label enables easy identification of green fixed
income products as well as enhanced transparency of the projects
being financed and their impact.

A different kind of fully-aligned issuer: US
municipal agencies

The climate-aligned research conducted for this report screened
public and private entities across the globe. We did not,
however, include US municipal agencies in the analysis of fully-
or strongly-aligned issuers as their issuance volume can skew
figures significantly.

In July 2018, Climate Bonds Initiative conducted a scoping
exercise and identified USD250bn of outstanding bonds from
specialised US municipal issuers, which are climate-aligned, but
not labelled ‘green’, and USD14bn of green bonds issued by 23
of the agencies.

We honed in on specialised agencies with more than 95% of
their revenue derived from climate-aligned sectors (fully-aligned
issuers) and identified 1,436 issuers. At USD170bn, water accounts
for 64% of the identified bond universe and includes 1,141 issuers.
Transport comes in second with USD78.5bn outstanding (30%),
with the remaining 6% (USD18.5bn) split between waste,
energy and land use. More information on this study can be
found at https://www.climatebonds.net/resources/reports.

Refinancing needs from fully-aligned US Municipal issuers offer
an opportunity to label bonds and consolidate US municipals’
position in the green bond market.

Water is the largest climate-aligned theme for
fully-aligned US municipal issuers

200 Water
USD170bn
800
Waste
USD8bn
0
2 400 Land use
4 Energy USD4.8bn
2 USD2.6bn
_CIQ)
€
20

The chart above includes USD14bn of outstanding labelled green bonds
issued by fully-aligned US Muni issuers.



Climate-aligned issuance across the world

>25bn
10-25bn
1-10bn
<1bn

0

* Includes outstanding unlabelled
bonds from fully- and strongly-
aligned issuers and green bond
issuance. Excludes fully-aligned US
Muni issuance referred to on p7.

Green bond issuance

. >25bn
10-25bn
1-10bn
<lbn
0
Region Outstanding Number of Number of
aligned (USD) | bonds issuers
Africa 1,646m 21 12 Africa 1,298m 8 8
Asia-Pacific 338,073m 1,519 312 Asia-Pacific 84,455m 251 162
Europe 509,444m 1,418 309 Europe 145,343m 397 153
Global 43,050m 216 10 Global 43,050m 216 10
Latin America 15,891m 156 50 Latin America 6,171m 23 20
North America 241,308m 2400 229 North America 108,134m 1999 145
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Fully climate-aligned issuance

[ >25bn
[ 10-25bn

1-10bn
<1bn
0

Strongly climate-aligned issuance

. >25bn ‘ \ ,f
B 10-25bn
[ 11060
<1bn
0
Region Outstanding Number of Number of Outstanding Number of Number of
aligned (USD) | bonds issuers aligned (USD) | bonds issuers
Africa 279m 7 2 69m
Asia-Pacific 89,638m 763 110 213,990m 505 40
Europe 291,192m 895 134 72,508m 126 22
Global Oom 0 0 Oom 0 0
Latin America 8,270m e 28 1,45Tm 17 2
North America 107,194m 324 68 25,980m 77 16

Bonds and Climate Change www.climatebonds.net September 2018 9



SECTOR ANALYSIS

Transport retains top spot for allocations, but its
share in the climate-aligned universe is falling

100 Industry Waste
I S— and use

go [ —— Water

Buildi

Multi-sector

Transport

%
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At USD532bn outstanding, transport is the largest theme in the
climate-aligned universe. Its annual outstanding share in the universe
has decreased from 61% in 2013 to 30% in H1 2018. In part, this reflects
market trends such as increased multi-sector and buildings-related
green bond issuance. In part, it also reflects our expanded screening
methodology which has picked up more issuers from other sectors.

Transport tops the climate-aligned universe

Waste 1% Land Use 3%
Adaptation & Buildings 6%
Industry <0.01% [

Water

8%
Multi-sector
15%
Energy
23%

The multi-sector theme comprises primarily green bonds. Out of
the USD179bn outstanding aligned amount, energy has the largest
allocation at 34%, followed by buildings (21%), transport (17%) and
water (11%).

Over 40% of investment grade bonds come from
the transport sector

Transport
Energy
Multi-sector
Water
Buildings
Land use
Waste

Industry
Adaptation

USD Billions O 200 400 600

Energy and multi-sector issuers combined account for 30% of
investment grade deals. We note that it is possible that some of the debt
identified as unrated is rated by local agencies but this is not reflected on
Bloomberg and Thomson Reuters EIKON or the debt is privately rated.
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Asia-Pacific has largest volume of transport issuance

Africa [ Transport | [l Land Use
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In Asia-Pacific, climate-aligned bonds from the transport theme total
USD241bn outstanding. Chinese bonds account for the bulk of the
amount, but transport is also a large theme in Europe (USD207bn),
with France and the UK in the lead for issuance.

At USD147bn, energy ranks second in terms of European deals and
outstanding bonds from France represent the highest volume, well
ahead of other European nations.

Largest number of issuers is in Energy

Energy has the highest number of climate-aligned issuers of all
sectors analysed (292) while the Buildings sector has the largest
number of bonds outstanding at 1,843.

- = = =
(USDbn) issuers
Energy 271 23% 292 1139
Multi-sector 179 15% 177 600
Transport 532 44% 131 1,361
Buildings 72 6% 102 1,843
Water 101 8% 89 564
Land use 37 3% 50 166
Waste 7 1% 26 55
Other 0.04 <1% 2 2
Total 1,199 100% 869 5,730

Water and transport bonds tend to be longer dated

[ Uptosy

10-20Y  Over 20Y . Perpetual

5-10Y

N/A

0% 20 40 60 80 100

Outstanding water and transport bonds tend to be long-dated (10Y
or longer tenors), while multi-sector issuers, which include primarily
banks and government, tend to issue shorter deals (up to 5 years).
Energy has the highest outstanding amount of perpetual bonds.
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Low-carbon transport

Transport remains the largest climate sector

With USD532bn outstanding, transport makes up 44% of the overall
climate-aligned universe. As the second largest contributor to global
GHG emissions, the transport sector contributes 30% of man-made
COz2 emissions in developed countries and about 23% of total man-
made emissions worldwide.! There is widespread agreement that

we need to reduce COz2 emissions from transport by at least 50% by
2050 at the latest. Effective measures include the transition to low
emission transport and EV technology innovation. Asia-Pacific is the
biggest region for climate-aligned bonds issuance in the transport
sector, followed by Europe.

Asia-Pacific tops the list by volume and bonds
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Fully-aligned transport companies make up 52%
of outstanding volumes

. Fully-aligned . Strongly-aligned . Green bond
600

- 400

S

@

3 200

E

5

850

g 2013 2014 2015 2016 2017 2018

Although transport remains the largest sector, its proportion of
aligned outstanding bonds is now much lower than for 2013 due to
the increasingly diversified issuance from other sectors. As of the
end of June 2018, fully-aligned low-carbon transport companies
contribute USD278bn, accounting for 52% of the sector, while
strongly-aligned issuers make up 43% and labelled green bonds
account for 5% of outstanding climate-aligned bonds.

China Railway Corporation retains the top spot on the list with

a total of USD172bn outstanding. This year, the company was
reclassified as a strongly-aligned issuer as ‘non-green’ revenues
generated from real estate and highway infrastructure are
slightly in excess of 5%. In China, a clear national target has
been set to extend the country’s high-speed railway network to
30,000km by 2020.2 As the developer and operator of China’s
massive high-speed railway networks, China Railway is expected
to retain its leading position.
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96% of outstanding bonds are investment grade
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Almost three-quarters of aligned outstanding bonds are rated A or
above and 96% are investment grade. This is primarily due to the fact
that transport sector issuers are typically government agencies or
companies backed by government. Examples include Canada National
Railway, Japan Central Railway, China Railway and UK’s Network Rail.

AAA-rated bonds are dominated by strongly-aligned issuers while
fully-aligned issuers make up 82% of the AA-rated band.

CNY and EUR deals account for almost 60% of
outstanding debt

INR 3%

GBP

%

Other 12%

CHF 2%

KRW 1%

Others 4%

Transport sector issuance is denominated in 25 currencies with CNY
making up the largest proportion as a result of China Railway being
the largest climate-aligned bond issuer.

Transport issuers favour long tenors

A key feature of the sector is that bonds tend to have longer tenors.
This reflects the underlying nature of transport projects, which
typically have long construction and operation periods. The long
tenors facilitate liability matching for institutional investors.

Fully-aligned low-carbon transport companies have the largest proportion
of outstanding climate-aligned long-term bonds. Two-thirds have

a tenor of 10 years or more. This compares to 51% for labelled green
bonds and 32% for strongly-aligned bonds. The average tenor of
outstanding bonds in the transport sector is 12 years.
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Rail dominates the Transport sector

1

EV 2%
Mass transit 7%

Bicycle <1%
Shipping <1%

Railway
90%

Railway companies make up 90% of the Transport sector. They are
usually large state-backed entities with a long history of issuing debt.
The size of financing tends to be larger due to the massive scale of
investment needed in railway infrastructure.

Railway
(USD481bn outstanding aligned, 80 issuers, 1130 deals)

[7 Freight Rail 10%

Comprehensive
17%
Railway 0
Conglomerate ‘ Railway Infrastructure 4%
68%

I Passenger Rail <1%
Railway Manufacture <1%

Railway Services <1%

Although railway construction and operation unavoidably have a
carbon footprint, the climate impact is considerably less than other
transport modes such as road and air. According to the International
Energy Agency and the International Union of Railways, rail energy
consumption per passenger/km and per freight tonne/km decreased
by 27.8% and 18.1% from 2005 to 2015, contributing to CO2 emission
reduction by 21.7% and 19.0% respectively during the same period.

Therefore, railway is considered to be one of the most important
low-carbon transport modes because of its relatively energy efficient
features. A variety of railway assets, including tracks, rolling stock,
signals, controls and communications facilities as well as dedicated
tunnels, bridges, and viaducts, have been recognised as eligible
assets for climate-aligned bonds from railway companies.

A total amount of USD481bn bonds outstanding from railway issuers
has been identified as climate-aligned.

The largest theme in this sub-sector is railway conglomerates
(68%), whose business activities range from railway infrastructure
construction to rail operations and other services. This includes
companies such as China Railway and Network Rail.

Railway operating companies make up 28% of the Railway sub-
sector. This includes comprehensive railway operators such as
Central Japan Railway which provide both passenger and freight
transport services. Dedicated passenger rail service providers include
Kowloon-Canton Railway and Keisei Electric Railway. An example of
freight rail operators is Union Pacific Railroad.

Bonds outstanding from issuers operating as rolling stock
manufactures, railway infrastructure constructors and signalling and
other services providers account for 4%.
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Mass transit

(USD39.1bn outstanding aligned, 37 issuers, 171 deals)
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This sub-sector includes coach, bus, BRT, metro, and light rail
operators who provide urban or intercity passenger transport
services. With USD39bn outstanding, Mass Transit represents 7%
of the Transport sector. Like railway issuers, it is common for mass
transit operators to issue long term-debt with a high rating. 52% of
the outstanding climate-aligned bonds have a tenor of more than 10
years, and 75% carry a rating of A or above.

Metro and light rail is the largest theme, making up three-quarters of
this sub-sector, followed by bus and light rail companies. Fully- and
strongly-aligned issuers primarily comprise metro operators, such as
Guangzhou Metro, Transport for London, Tokyo Metro, Hong Kong
MTR, Prasarana Malaysia, etc.

Metro companies often hold assets such as shops or property
around stations. Some metro companies don't meet our green
revenue threshold for full alignment due to the large proportion
of revenue coming from property assets or other non-relevant
business lines, so their bonds are not included in this research.
However, we are supportive of the land value capture model

and metro operators are encouraged to apply it to finance metro
projects. We have seen labelled green bonds issuance from both
Hong Kong MTR and Nanjing Metro, using land sale or lease to
support metro network expansion.

EV and hybrid vehicles
(USD11.7bn outstanding aligned, 10 issuers, 57 deals)

This sub-sector is primarily composed of climate-aligned bonds from
fully-aligned EV manufactures (e.g. Tesla) and labelled green bonds.
These account for 42% and 46% respectively.

Auto manufacturers featured for the first time in our green bond list in
2014: Toyota’s Auto ABS raised funding for Toyota to provide vehicle
leases and loans on electric and hybrid vehicles. Auto financing companies
such as Volvofinans Bank and Hyundai Capital Services, and conventional
car manufactures including BAIC Motors and Geely are among the labelled
green bonds issuers. Chinese company TGOOD, the biggest E-Vehicle
charging solution provider worldwide, brought to market the only (to
date) green bond that solely finances an EV charging station network.

FDG Electric Vehicles, who recently received an order of 500 EV
trucks from a US fleet leasing company,? joined Tesla as the second
pureplay EV manufacturer recorded in our database.

Other

(USD101m outstanding aligned, 3 issuers, 3 deals)

A few climate-aligned bonds have been issued from other sub-
sectors, including bicycle manufacturing and shipping. Nippon Yusen
Kaisha's labelled green bond is the first shipping bond in our database.
Although it finances LNG-powered assets, we included it as the GHG
emissions targets are clear and the assets financed by NYK'’s bond are
currently the lowest emission asset option for long-haul shipping.
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] Clean energy

Energy is the second largest theme of the climate-
aligned universe

The energy sector is the second largest climate theme after transport
and accounts for 23% of climate-aligned outstanding bonds, or
USD271bn. In order to meet the goals of the Paris Agreement as well
as support the SDGs, and in particular goals 7, 8, 9 and 13, renewable
energy investment must scale-up quickly.

Green bonds for energy make up a third of
cumulative aligned outstanding volumes
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Labelled green bonds with energy allocations represent a third

of the outstanding sector amount (USD90bn). A further 37% are
contributed by unlabelled climate-aligned bonds issued from fully-
aligned entities (USD99bn). The rest (USD82bn), are from strongly-
aligned issuers. Over the years, the proportion of outstanding green
bonds has increased in the energy theme.

Green bonds issued by strongly-aligned entities represent 3% of the
total debt outstanding of these entities. By contrast, green bonds
from fully-aligned issuers represent 18% of their outstanding debt.
There is sizeable potential for climate-aligned issuers to make the
green credentials of their debt more visible to investors and for
investors to contribute to growing the green bond market.

35 countries are represented by energy companies with 75% or more
of ‘green’ revenues. The top 5 are France (USD54bn outstanding),
China (USD27bn), Canada (USD19bn), USA (USD15bn) and Norway
(USD12bn). There would be an opportunity for entities in the Russian
Federation, Kazakhstan, Portugal, Thailand, Israel, Kenya and Bulgaria
to become the first national green bond issuers in these markets.

The split by emerging versus developed markets is somewhat different
to green bonds. The share of emerging markets for fully climate-aligned
issuance is 46% of the outstanding bonds, whereas it is 17% for green
bonds. This again, suggests that there is potential both for investors
and issuers to leverage green finance within emerging market nations.

Europe accounts for over 54% of Energy bonds

Region Amount % IG Hard
(USDbn) rated

Europe 73%  99%
Asia-Pacific 62 104 473 73%  24%
N America 54 64 194 77%  99%
Latin America 7 20 66 31%  25%
Africa 0.3 3 3 0% 51%
Supranational 0.2 2 2 100% 99%
Total 271 298 1,139 - -
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A market for all shapes and sizes

The fully-aligned universe features a wider range of currencies
and a greater exposure to emerging markets than the green
bond market. By contrast to Energy green bonds where 89% of
outstanding debt is in hard currency, it is 51% for bonds from fully-
aligned issuers. Currencies such as RUB, THB and ILS are solely
available from climate-aligned bonds.

65% of outstanding bonds from fully-aligned issuers are
investment grade. Within these, more than three-quarters of the
outstanding volume is in currencies other than USD or EUR. Investors
will find more EUR and USD denominated investment grade bonds
from green and strongly-aligned bond issuers.

The most prolific fully-aligned issuers are from India, China and
South Korea. Fully-aligned bond issuers offer a greater exposure to
emerging markets: 60% of their outstanding bond number compared
to 27% for strongly-aligned issuers and 28% for green bonds.

USD22bn of bonds outstanding from fully-aligned issuers will mature
by 2020, and an additional USD40bn by 2025. This could be an
opportune time to refinance with labelled green bonds.

Fully- and strongly-aligned issuers show different
bond characteristics
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Strongly-aligned Fully-aligned Green bonds

Strongly-aligned issuers give investors the opportunity to access
longer-dated bonds and a higher proportion of investment grade
deals. Power companies such as EDF, Vattenfall and Fortum Oy are
part of the largest size bucket.

Bonds issued by strongly-aligned entities offer a greater choice of
longer-dated bonds compared to green and fully-aligned climate
bonds. 33% have tenor of 20 years or more, including from EDF,
Vattenfall, Toronto Hydro and Fortum Oy.

51010 years is the largest bracket for green bonds in the energy
space (48% of outstanding bonds) as well as for bonds from fully-
aligned issuers (38% of outstanding bonds).

Strongly-aligned issuers tend, on average, to issue more investment
grade bonds compared to green bond and fully-aligned issuers. 73%
of the number of their bonds are investment grade, which compares
to 42% for green bonds and 47% for fully-aligned issuers.

By 2025, USD36bn of bonds from strongly-aligned entities will reach
their maturity. 79% of the amount is currently investment grade and
denominated in hard currency.
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Energy sub-sector characteristics

A large part of the outstanding aligned bonds finances a mix of at
least two clean energy sources. Hydro comes second and accounts for
20% of outstanding bonds. Solar is in third position at 6%, followed
by nuclear 3% and wind 3%. The remaining 2% is contributed by
geothermal, bioenergy and battery/energy storage companies.

More analysis on each energy sub-sector can be found below.

Renewable energy (mix)

USD180bn outstanding aligned,
142 issuers, 542 deals

The top 3 fully-aligned issuers are Orsted (Denmark) with
USD?7.3bn, including USD1.5bn of green bonds, Korea Hydro &
Nuclear Power (USD7bn, including a USD600m green bond),
and Statkraft (Norway, USD3.9bn). Emerging markets account
for half the outstanding bonds in the sub-sector and include
Kazakhstan, Philippines, Malaysia and Thailand, for example.

For strongly-aligned issuers, French utility EDF (USD59bn
aligned share of outstanding bonds, which includes USD5.3bn
worth of green bonds), NextEra Energy (USA, USD7bn) and
Vattenfall (Sweden, USD4.7bn) are in the top 3. Only EDF is

a green bond issuer, and its green bonds represent 8% of its
outstanding debt. Developed markets account for the bulk of the
outstanding debt, but there are emerging market issuers from
China, Brazil and Kenya, too.

Solar

USD14.8bn outstanding aligned,
51issuers, 150 deals

32 fully-aligned climate bond issuers account for most of the debt
outstanding in the solar sub-sector. The top 3 are US companies
Solar Star Funding (USD2.5bn), Topaz Solar Farms (USD958m)
and SunPower (USD825m). Emerging markets account for 32%
of the outstanding debt, with China leading. Thailand and Taiwan
are respectively in the second and third position.

US issuers are also very active in the green bond space. Tesla
Energy (previously SolarCity) is the largest issuer, followed by
Solar Mosaic and Vivint Solar.

Wind

USD8.9bn outstanding aligned,
36 issuers, 71deals

The top 3 out of the 22 fully-aligned issuers are Chinese company
CGN Wind Energy (USD1.2bn, including USD469m of green
bonds), Iberwind (Portugal, USD857m) and Continental Wind
(USA, USD494m). Nearly half the outstanding amount from the
sub-sector comes from emerging markets issuers from China, India,
Peru, Mexico and South Korea.

Fully-aligned entities have already issued a sizeable amount of
green bonds, e.g. CGN Wind Energy, Nordex (Germany), Envision
Energy Overseas Capital (China), Energia Eolica (Peru), CPL Wind
Farms (India), Arise (Sweden), CECEP Wind Power Corporation
(China) and Hero Wind Energy (India). Most of the debt
outstanding of companies cited here comes from green bonds.
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Two-thirds of outstanding climate-alighed bonds
finance diversified clean energy sources

Others 2%
Hydro Wind 3%
20% Nuclear 3%

————— Solar 6%

Renewable
energy (mixed)
66%

HYd ro r\
USD54bn outstanding aligned,
36 issuers, 291 deals

The top 3 fully-aligned issuers are Hydro-Québec (Canada,
USD13.8bn), China Three Gorges (USD10.3bn, including
USD295m of green bonds) and NHPC (India, USD6.1bn). Hydro-
Québec and NHPC have yet to issue a green bond. Examples
of fully-aligned issuers which have already entered the green
bond market to finance hydro projects include Norway’s BKK
and Iceland'’s Landsvirkjun power company. Emerging markets
account for half of the outstanding debt from hydro companies.
China, India and the Russian Federation are in the top 3.

The top 2 strongly-aligned entities are Toronto Hydro (Canada,
USD1.7bn) and Emgesa (Colombia, USD1.2bn). They have yet to
issue a green bond. In terms of emerging markets, issuers from
Colombia and India have a good potential.

Nuclear

USD9.2bn outstanding aligned,
7 issuers, 42 deals

Teollisuuden Voima Oy (Finland) has the largest amount of debt
outstanding amongst fully-aligned issuers (USD3.3bn), followed
by Kernkraftwerk Leibstadt (Switzerland, USD524m) and The
Japan Atomic Power Company (USD464m). China National
Nuclear Corporation (USD2.7bn aligned share) and China General
Nuclear Power Corporation (USD1.3bn aligned share) are the only
two strongly-aligned issuers in our list.

Geothermal
USD1.9bn outstanding aligned, l
7 issuers, 14 deals ‘ 4

No strongly-aligned issuers have any outstanding debt

in this sub-sector. Four fully-aligned issuers account for 18%
of the outstanding amount; the largest being the Ormat
Technologies (USA).

Contact Energy (New Zealand), Star Energy Geothermal Wayang
Windu (Indonesia) and AP Renewables (Philippines) have already
issued green bonds for geothermal energy.

Emerging markets represent 45% of the outstanding amount for
the sub-sector. Indonesia is leading the category, followed by the
Philippines, Brazil and Iceland.



Bioenergy

USD1.2bn outstanding aligned,
13 issuers, 20 deals

Only companies focusing on sustainable bioenergy production
were selected. Fully-aligned issuers account for 93% of the
outstanding debt from the bioenergy sub-sector. The top 2 issuers
included are the American Darling Ingredients (USD500m) and
the Thai company Energy Absolute (USD229m). Thailand and
Bulgaria are the two emerging markets in the category.

Controversies in hydro and nuclear power

Bonds from fully- and strongly-aligned issuers in the energy theme
represent a wider range of energy generation types than is currently
eligible under the Climate Bonds Standard and Certification Scheme
- in particular, nuclear and hydro power. Both of these electricity
generation types have the potential to provide large-scale and low-
carbon power that could meet baseload power demands. However,
both power types can be controversial and require stringent criteria
and standards in place in order for them to be included. In the
absence of such criteria, they have been integrated into this report
but may be excluded in the future as criteria are developed.

While hydro issuers in this study have not undergone a controversy
screening process (the main challenge being to assess all of the

O Water management

Water is the fourth largest climate-aligned sector

The Water sector accounts for 8% of the total aligned universe, or
USD101bn. Within the sector, labelled green bonds with proceeds
allocated only to water represent 17% of the theme (USD17bn). 81%
are unlabelled bonds issued from fully-aligned issuers (USD81bn)
and 2% from strongly-aligned issuers (USD1.7bn).

Green bonds represent 17% of outstanding
issuance in the water theme

. Fully-aligned . Strongly-aligned . Green bond

100

75 -

50

25

0

Cumulative outstanding (USD Billions)

2013

2014 2015 2016 2017 2018

The market is still heavily focused on developed markets. Issuers from the
UK, France and USA represent 77% of the sector’s aligned outstanding
volume. Corporate issuers are more active in the English and French
markets. In the US, most of the outstanding issuance comes from local
government. Climate Bonds' briefing on US municipalities® identified
Water as the largest sector, with more than 1,140 fully-aligned issuers and
USD170bn of bonds outstanding (not included in this report’s analysis).
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GOOD HEALTH
AND WELL-BEING
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Battery and energy storage

USD1bn outstanding aligned,
6 issuers, 9 deals

Fully-aligned entities account for 91% of the outstanding debt
from the sub-sector. Most issuers are from emerging markets and
in particular, China.

In the green bond space, Guoxuan High-Tech issued a CNY500m
green bond in April 2018 to set up a lithium battery project by
their new energy subsidiary.

issuers’ projects one by one), the following criteria have been put in
place for green bonds related to hydropower: run-of-river, existing
reservoirs or new reservoirs with high density (preferably for >5W/
sgm or higher) are eligible. These projects are included unless

they are controversial due to loss of habitat/biodiversity and/or
displacement of people or with weak social/environmental impact
assessment (if publicly available).

To date, no green bonds financing nuclear power have been included
in the Climate Bonds labelled green bond database. When screening
nuclear issuers for the purpose of this study, preference was given to
entities engaging in the operation and/or decommissioning of nuclear
power plants. Mining activities were not considered as climate-
aligned and are excluded under the Climate Bonds Taxonomy.

CLEAN WATER
AND SANITATION

RESPONSIBLE CLIMATE

) HOUSTRMONTON 4 SISAECTES {0 oo 13 v

It is crucial that there is a growth of bonds financing water
infrastructure across a diverse range of geographies. Water stress is
substantially impacting emerging markets,* aggravated by the lack
of investment in resilient infrastructure. Global Water Intelligence
has estimated that USD450bn of annual investment® is required to
achieve the SDGs on water and sanitation by 2030.

Europe accounts for 63% of water-themed bonds

Region Amount ﬁﬁ % IG Hard
(UsDbn) rated
Europe 63.4 23 231 94% 99%
Asia-Pacific 19.7 21 190 80% 15%
North America 15 30 87 99% 99%
Latin America 2.3 10 54 <1%  15%
Africa 0.1 1 2 - 100%
Total 100.5 85 564 - -

Bonds in the water sector tend to be longer dated. The largest tenor
bracket is over 20 years and represents 39% of aligned outstanding
issuance. A quarter of outstanding issuance falls in the 10-20Y range
and a fifth in the 5-10Y category.

By 2025, USD41bn of water bonds will have matured, including
USD34bn from fully-aligned issuers. Refinancing under a green label
would improve visibility and possibly disclosure.
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GBP issuance dominates water theme

BRL 2%
Others 2%

GBP
42%

42% of outstanding bonds in the sector are GBP-denominated,
largely made up of bonds from fully-aligned issuers (50% of bonds
from fully-aligned issuers are in GBP). CNY is the dominant currency
for strongly-aligned bonds, whilst USD accounts for most of the
green bonds outstanding (60%).

Water bonds are overwhelmingly investment-grade rated: 90%
overall, 91% for fully-aligned issuers, 81% for strongly-aligned bonds
and 84% for green bonds. From the identified universe, only fully-
aligned issuers have issued sub-investment grade bonds and these
represent 6% of their outstanding bonds.

y Water Supply 1%
Water treatment &
supply and Waste
Water management
14%
Water treatment R
19%
& supply
66%

A sub-sector analysis shows that 80% of aligned outstanding bonds
were raised for a mix of services. Green bonds have been issued to
finance all of the sub-sectors.

The water sector accounts for the highest share of adaptation and
resilience integration® in the green bond market. Netherland's NWB
Bank highlights how municipal banks can issue green bonds to
provide loans to local water authorities to fund water projects that
integrate adaptation components.

One of the latest developments in the sector comes from Kenya
Pooled Water Fund which is planning a 1.5bn Kenyan Shilling bond
(USD14.8m)° this year to fund water utilities. This is a welcome
initiative as public entities remain the dominant players in this field.

Water treatment and supply
(USD66bn outstanding aligned, 54 issuers, 291 deals)

384 fully-aligned issuers account for most of the outstanding amount
under the Water sector (87%, USD58bn). The top 3 by outstanding
debt are Thames Water (UK, USD12bn), Veolia Environnement
(France, USD10.2bn) and Water Capital (USA, USD4.5bn).

17 out of the 38 fully-aligned entities in this sub-sector are UK based.
English water utilities are privately held and often raise debt through
an offshore dedicated finance subsidiary.

The top 3 green bond issuers are Ibank (USA, USD1.3bn), Beijing
Enterprises Water Group (China, USD1.1bn) and San Francisco Public
Utilities Commission (USA, USD1bn). All others are US based.

Bonds and Climate Change www.climatebonds.net September 2018

Water supply
(USD1.5bn outstanding aligned, 7 issuers, 20 deals)

The largest outstanding amount of bonds comes from English
company Affinity Water Programme Finance (USD1bn), followed

by Thai TTW PCL (USD204m) and state-owned Umgeni Water
Services (USD140m), the largest supplier of bulk potable water in the
Province of KwaZulu-Natal, South Africa.

Water treatment
(USD19.1bn outstanding aligned, 16 issuers, 215 deals)

Fully-aligned issuers in the sub-sector account for 60% of debt
outstanding. The largest is Korea Water Resources with USD10.2bn
outstanding, including USD300m green bonds. Bazalgette Finance
(UK), the financing vehicle for the Thames Tideway supersewer,
comes second with USD1.9bn outstanding, including USD1bn of
green bonds.

86% of bonds outstanding by number originate from emerging
markets. South Korea and China account for the most deals.

Large green bond issuers include China Development Bank and US
municipal New Jersey Infrastructure Bank.

Water treatment & supply and waste management
(USD13.7bn outstanding aligned, 12 issuers, 38 deals)

French utility Suez is the sole fully-aligned issuer identified in the
sub-sector, with USD10.7bn worth of bonds outstanding. Its activities
are split between water treatment and waste management.

No strongly-aligned issuers have been identified in the sub-sector.

In terms of green bond issuers, US local governments account for
nearly all of the green bonds outstanding in the sub-sector.

Controversies

Water is a fundamental human right. Yet, freshwater represents only
0.5% of total potable water available.® Access to and consumption of
water is highly unequal across the globe, putting an additional strain

on vulnerable nations already greatly exposed to climate change.

While our screening process did not account for controversies,
we acknowledge that certain activities by issuers have been under
criticism. Financial sanctions have been applied to an increasing
number of firms found to be breaching laws by committing
environmental offences.” Other issuers have been reported to be
involved in anti-competitive behaviour, which artificially inflates
market prices.

The contractual relationships between water providers and
municipalities have also been under increasing scrutiny. The

concern is that they are not fostering the right incentives for water
providers to keep investing in infrastructure, which in turn results in a
substantial number of leakages and water loss.

Lastly, some controversies revolve around tax havens and the fact
that several water utilities have a separate financial entity registered
in more tax lenient countries.
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ﬂ Low-carbon buildings

Green bonds dominate climate-aligned issuance

The decarbonisation of the buildings sector is paramount as it
accounts for more than 6% of total global GHG emissions, according
to the IPCC's “Summary for Policymakers” 2014.1° The projected world
population growth, combined with increased energy access across
the globe will drastically increase the overall energy demand in the
sector and its related carbon emissions.

Directing significant proportions of investments towards energy
efficient buildings, equipment and materials provides substantial
opportunities to offset future energy demands and CO2 emissions.

In 2017, 59% of all energy efficiency investments went towards
the building sector, according to the IEA's World Energy Investment
2018 report.” Yet the buildings sector constitutes a 6% share of
the climate-aligned bond universe. The USD72.1bn outstanding is
allocated to funding certified buildings (57%), energy efficiency
upgrades (40%), FSC, MTCC and PEFC certified wood building
materials (2%) and LED manufacturers (1%).

Green bonds for certified buildings and energy
efficiency improvements dominate issuance
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There are many manufacturers that produce energy efficient
equipment and systems, but we have not been able to identify
climate-aligned issuers among them due to the lack of revenue splits
in corporate accounts that would help us identify ‘green’ revenues.
Daikin Industries, for instance, produces HVAC equipment for green
buildings but its revenue streams cover other products too.

Green bonds represent 97% of outstanding climate-aligned debt.
Strongly-aligned issuers represent a negligible amount, with fully-
aligned issuers accounting for almost all the remaining 3%. Over
USD41bn worth of green bonds has been used to finance certified
properties and USD29bn for energy efficiency improvements.

Fannie Mae dominates the sector with USD37.7bn of outstanding
green agency MBS allocated to loans for energy and water
efficiency improvements and mortgages on certified multifamily
properties. Fannie Mae's green MBS represent over half the total
climate-aligned debt in the sector. The remaining outstanding debt
has been issued from a wide range of financial and non-financial
institutions. The next largest issuers are BerlinHyp, Obvion and the
Development Bank of Japan.

The US is the top country of risk at USD46.6bn of issuance. In
Europe, France, Germany, Sweden, Norway and the Netherlands
account for the largest volume of outstanding climate-aligned debt.
As of the end of June 2018, Sweden has issued the largest number of
green bonds: 44, far exceeding the European average.
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Excluding green bond issuers, the largest issuer is Canadian producer
of FSC and PEFC certified wood building materials Norbord Inc. It

is a fully-aligned issuer with USD555m outstanding. Overall, we
identified 7 other issuers in this sub-sector with a total of USD1.6bn
of outstanding bonds: Boise Cascade and Louisiana-Pacific Corp.
(USA), West Fraser Timber (Canada), Kanger International (China),
Masisa (Chile), Dongwha Enterprise (South Korea) and Wood One
(Japan). Most deals are private placements.

We also identified 4 LED manufacturers, all fully-aligned, with a total
of USD493m of bonds outstanding.

Almost 40% of outstanding climate-aligned debt is rated
investment grade. If Fannie Mae issuance - generally regarded as
low-risk due to its quasi-governmental status - is included, the figure
increases to 90%. Non-investment grade issuers almost entirely
comprise of fully- and strongly-aligned issuers, whereas green bond
issuers are primarily investment grade.

38% of outstanding bonds are investment grade

L BBB6%

L BB2%

B 1%

US dollars dominate green bond issuance mainly due to Fannie Mae
volumes. If issuance from Fannie Mae is excluded, EUR is the largest
currency (USD13.7bn), followed by USD (USD12.7bn) and Swedish
Krona (USD3.5bn).

70% of outstanding bonds are USD-denominated

SEK5%
Others 6%

CNY 1%

MYR 1%

Others 2%

The most popular issuance tenor across the building sector is
between 5 and 10 years with 60% of climate-aligned outstanding
debt falling in this tenor range.

Buildings sector allocations have been increasing, but there is still room
for growth. Energy efficiency has become increasingly important to
governments and policy makers who are aware of the benefits associated
with implementing large-scale energy efficiency programmes across
countries such as improved energy security and lower final energy demand.

Most of these programmes require public investment to support
subsidies and/or incentive schemes as well as R&D to improve the
products’ energy performance. Green bonds represent an effective
financial tool to raise such capital. Securitisation has proven to be
effective in refinancing small energy efficiency loans.
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Property companies are hard to classify

Many property companies, REITs, house builders and funds own
certified green buildings, develop energy efficient buildings and/

or have invested in energy efficiency upgrades. However, this
information is rarely clearly delineated in corporate reporting.
Consequently, our multi-faceted screening methodology did not pick
up any fully- or strongly-aligned issuers.

Instead, we considered other metrics to identify best performers.

For example, Klepierre, CapitalLand and Gecina provide more
comprehensive environmental reports, which include key
performance indicators such as GHG emissions and energy efficiency
improvement measures introduced in new building projects. This
approach represents an initial step towards improved best practice
reporting, including increased disclosure on GHG emissions
reductions and on certified buildings - number, share of total stock,
certification programmes and level achieved.

In its recently published 2018 CSR report,”? French property company
Klepierre, for instance, reports that in 2017 75% of its assets

were certified buildings and it is targeting 100% green building
certification by 2022. We hope we will be able to include Klepierre

in the climate-aligned bond universe in the future, along with an
increasing number of property companies if they start reporting
more extensively on building certifications and energy performance
improvements, and the associated revenues.

We do not feel there is a single metric that captures the multi-faceted
nature of what would define a ‘green’ property company. Instead, we
considered a variety of metrics to form a broad view.

Klepierre X

Gecina SA

Capitaland Ltd

British Land PLC

Hammerson PLC

Unibail-Rodamco

Sekisui House

Icade X X
Ventas Inc

Stockland X
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In addition to annual accounts and other corporate reports, we
considered the following external resources:

s CDP's A list,” which scores companies according to their extent of
environmental data disclosure;

s GRESB public disclosure list™ which awards property companies
based on ESG performance (gold winners only);

= EPRA BPR Awards” which scores property companies
according to their successful adoption of EPRA BPR Guidelines
(gold winners only);

s Sustainalytics™ and Robeco SAM" ratings, which rate companies
according to their ESG performance (more information on their
methodologies is available on their websites);

s Bloomberg's green building flag;
s Disclosure on certified green buildings;
® Green bond issuance.

Each resource ranks or includes the relevant property company

in their list according to different metrics, which are ultimately
complementary and underpin corporate engagement in
environmental performance measurement and disclosure. The table
below provides a sample list of property companies which tick the
most boxes using these reference points.

The combination of climate-related disclosure and revenue splits
which identify ‘green’ revenue could help us identify companies
which could be included in the climate-aligned bond universe.

92.8 100 X X
98.9 98 X X
90.1 96 X X
97.2 90 X X
91.7 85 X X
99.4 72 X X
66.7 100 X X
96.7 58 X X X
63.5 76 X X
= 91 X X X
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Small sector with big opportunities for switching
from vanilla to green issuance

Agriculture and forestry play a crucial role in achieving global
decarbonisation targets. In 2014, the IPCC estimated™ that these
two sectors account for approximately a quarter of anthropogenic
emissions. The implementation of sustainable agricultural practices
is necessary for the industry to successfully reduce emissions, adapt
to changes in weather patterns, and withstand the pressures placed
on food security by population growth. Simultaneously, limiting
deforestation and forest degradation is imperative to ensure that
forests act as a net carbon sink rather than a GHG emitter.

Despite the need for more finance flows directed towards addressing
climate impacts on these sectors, this theme remains small. It
accounts for USD37.3bn or just over 3% of the climate-aligned
bond universe.

Identified land use companies have been divided into five sub-
sectors according to their main areas of operation (with no overlap):
Containers & Packaging, Forestry, Forestry & Adaptation, Forestry &
Paper, and Paper. No ‘green’ agriculture issuers were identified.

Containers & packaging issuers dominate volumes

Containers & packaging Forestry . Forestry & adaptation

Forestry & paper . Paper

Fully-aligned
\
Strongly-aligned .

\
Green