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NOMAURA
Report Structure and Key Findings

Report Structure

" Analysis: Structure and development of local government bond markets
" Review: Sub-sovereign financing and the role of municipal financing organizations
" Assessment: What are advantages to financing local sustainable infrastructure with GSS+ bonds?

® Case Studies: Local governments issuing GSS+ bonds for mitigation, adaptation, and resilience

Key Takeaways

v Local government borrowers increasingly use GSS+ bonds for financing

GSS+ Bonds offer long-term financing for sustainable local infrastructure and municipal project delivery
They now account for over 10% of annual local government issuance in several advanced economies
GSS+ bonds align public sector needs with private investor demand for high-impact investment opportunities

v/ GSS+ bonds can finance a range of Local Mitigation, Adaptation, and Resilience projects
Use-of-proceeds GSS+ bond format is well suited to local government investment projects and tailorable to the local context
For Mitigation — Sustainable water and sewer infrastructure, clean mass transit and energy, green municipal buildings, urban nature
For Adaptation and Resilience — Flood and storm management infrastructure, drought resilience and water saving, heat resilience

v’ Local government borrowers can pool resources with Municipal Finance Organizations

v Development partners can help catalyze local government GSS+ issuance in Asia and the Pacific

GSS+ Bonds: Green, Social, Sustainable Sustainability-Linked and Other Labeled Bond instruments 1



Report Insight #1:

NOMURA

Financing Local Adaptation and Resilience with GSS+

« $2.5 to 4.0 trillion: estimated annual spending needs for low carbon, climate-resilient urban infrastructure in EM
«  $200 billion: of which estimated needs for Adaptation spending (largely concentrated in Asia and the Pacific)
- $76 billion: actual global Adaptation financing flow to EM and Developing Economies in 2022 (latest available)

Global Adaptation Financing to EMDE
Annual Flows and Projected Needs

Adaptation and Resilience-Related GSS+
Bonds — Distribution by Issuer Type

300

250

200

150

% billion

100 76

56 61
) ’ ’ . . .
: L
2018 2019 2020 2021 2022

* = projected values.

Notes: Projected needs are annual averages.

Figures are likely underestimates as they only account for the needs of emerging markets and developing economies (EMDEs), and many costs cannot
be accurately measured. From 2018 to 2022, EMDEs accounted for 92% of adaptation finance flows. Source: B. Naran et al. 2024. Global Landscape of

Climate Finance 2024. Climate Policy Initiative.

EMDE: Emerging Markets and Developing Economies
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Source: Climate Bonds Initiative. Climate Bonds Resilience Taxonomy
Methodology 2024.

https://www.climatebonds.netffiles/documents/ supporting-
documents/Climate-Bonds_Resilience-Methodology_2024.pdf



Report Insight #1:
Financing Local Adaptation and Resilience with GSS+

A&R = Adaptation and Resilience

NOMURA

Adaptation and Resilience Categories Mapped to Use-of-Proceeds GSS+ Frameworks

« Adaptation and Resilience
projects are typically public sector
financed (disaster and cost-
avoidance is a social good)

* Local and Municipal
governments are both most
exposed, and able to respond to
A&R risks with local solutions

- Budget tagging, taxonomy
development, and national
plans for climate adaptation and
resilience boost project pipelines

* High exposure to climate and
physical risks make Adaptation
and Resilience use-of-proceeds a
natural fit for Asia and the Pacific

Adaptation
and Resilience
Category

Water Supply and
Drought Resilience

Damage Type

Drought, Water
Stress

ICMA Use of
Proceeds

Sustainable Water
and Wastewater

Water Supply,
Wastewater Collection
and Treatrment
Infrastructure

Examples of Municipal Projects

Efficient and climate-resilient waterworks
and sewerage, water reuse and recycling
facilities, resilient water treatrment
distribution, leak reduction

Flood and
Stormwater
Management

Flood, 5ea
Lewvel Rise

Climate Change
Adaptation

Flood Management
Infrastructure, Flood
Resistant Systems

Levees, seawalls, and surge barriers;
stormwater networks, permeable
pavements, wetland and floodplain
restoration; flood risk analysis

Heat Resilience and
Urban Cooling

Heart Stress

Climate Change
Adaptation

Urban Infrastructure,
Buildings, Municipal
Services

Expansion of parks and green corridors,
urban tree canopy, cool roofs and
pavements, climate shelters and cooling
centers

Resilient Energy

Flood, Storm

Climate Change

Energy, Transport, and

Grid hardening, microgrids and backup for

and Critical Damage Adaptation ICT Infrastructure, hospitals and emergency services, under-
Infrastructure Buildings grounding powerlines and utilities, resilient
transport and telecom nodes
Climate-5mart Multiple Climate Change Municipal Facilities Flood-proofing and elevating public
Buildings and Adaptation, Green | including Schools, housing and infrastructure; climate
Housing Buildings Health, and Housing resilient schoeols and clinics; wind, flood,
and heat-hardening retrofits to public
buildings
Public Health and Multiple Climate Change Public Admin. Disaster preparedness measures,
Early Warning Adaptation, Social | for Disaster Risk emergency supply stockpiling and
Co-Benefits Reduction and Social | distribution, emergency shelters, heatwave
Protections and air guality early-warning systems
Mature-Based Multiple Terrestrial Freshwater, Marine, Mangrove, wetland, and dune restoration;
Solutions and and Agquatic and Terrestrial nature-based wetland buffers and
Ecosystem Biodiversity Ecosystem Services shoreline stabilization; expansion of urban
Protection bicdiversity corridors and nature spaces

CBI = Climate Bonds Initiative, ICMA = International Capital Market Association, ICT = information and communication technology. Note: Categorization
adopted from the ICMA Green Bond Principles (June 2025 revision) and CBI Resilience Taxonomy Version 1. Source: Authors’ compilation.



GSS+ flexibly support the needs of local governments

GSS+ is practical and flexible financing tool with widespread adoption across a range of regional contexts
Strong alignment with the infrastructure investment and municipal service delivery needs of local sub-sovereigns
Large and growing market share of GSS+ format issuance for Sub-Sovereign issuers in Europe, Japan, AusNZ

Cumulative Share of Local Government Bond Issuance in

GSS+ Formats — for selected markets List of Municipal Finance Organizations around the world
. Year Su.r._tairlable Total Del_:t
Entity Name Country Established . Flrlam:il Outst.atldmg
ramework(s) (% billion)
Kuntarahoitus Oyj (MuniFin) Finland 1989 Green, Social 55.0
55% KummuneKredit Denmark 1898 Green 327
50: Agence France Locale (AFL) France 2013 Sustainability 10.6
Y :;‘; Kemmuninvest Sweden 1986 Green, Social 522
L_';—E 35% Japan Finance Organization for Municipalities (JFM) Japan 1957 Green 126.7
% 22: Japan Major Joint Local Government Bond (JLGE) Japan 2003 Green 829
3

20% Sustainability,
o Mew Zealand Local Government Funding Agency (LGFA) MNew Zealand 20m Sustainability-linked 14.8
15% Loan
59 Kommunalbanken AS (KBN) MNorway 1927 Green 613
0% Nederlandse Waterschapsbank (NWB Bank) Metherlands 1954 Green, Social 64.0

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Bank Nederlandse Gemeenten (BNG Bank) Metherlands 1914 Social, Sustainability nz2z2
= Spain France® Belgium MNetherlands” Sweden" em=Mew Zealand” e==Australia s==Denmark” === Finland®
UK Minicpal Bond Agency UK 2014 Green, Social 03
Municipal Finance Autherity of British Calumbia (MFA) Canada 1970 Sustainability 70

*Indicates markets where issuance by local municipal finance organizations is included.
Note: Data are as of 31 March 2025. Source: Authors’ calculations based on Bloomberg LP data.



v Report Insight #2: NOMNURA

GSS+ flexibly support the needs of local governments

«  $4.2 trillion outstanding of US Municipal Bonds — the world’s largest, most developed and diverse local market
- US Muni bonds finance specific public and social infrastructure projects - transport, power, water, health / edu

* 7% of bonds in the US Muni market are issued in GSS+ formats - many other eligible projects are left unlabeled
United States Municipal Bonds by Bond Classification and GSS+ Label Type

US Municipal Bond Classification Social Sustainability

Housing (single, family, multi-family, student) 1% | |l 21% | 1% |l 33%
Energy (including clean energy projects) 24% 0% 0% - 24%
Mass Transit 17% | | 1% || 1% | [} 18%
Water and Sewer 17% 0% || 1% |l 17%
Project Infrastructure and Project Finance 14% | | 1% 0% | i 16%
Waste Management 12% 0% 0% |l 12%
Economic and Industrial Development 9% 0% | 1% I 9%
Airports 6% 0% 0% | I 6%
Electricity and Power Utility 6% 0% 0% | I 6%
Education 1% | | 1% 0% || 3%
Health Care 1% 0% 0% || 1%
Other (state, city, economy, local tax authority) 1% | | 1% 0% || 1%
Labeled Municipal Bonds as a Percentage of Total Outstanding 4% | | 2% || 1% | I 7%

Notes: The table shows the percentage of United States (US) municipal bonds that are labeled. For example, 4.0% of all outstanding US municipal bonds and 17.1% of mass-transit-related US municipal bonds have a “green” label.
Data are as of 31 December 2024. Source: Authors’ calculations based on Bloomberg LP data.



Report Insight #2: NOMAURA

GSS+ flexibly support the needs of local governments

* Growing adoption of GSS+ labels by local government issuers with 11% new issuance market share in Japan
* Japan has significant climate and physical hazards — relatively large share for Adaptation and Resilience UoP

Japan Issuance of GSS+ Local Bonds Commonly observed GSS+ use-of-proceeds categories for Japan local governments

' g 12% \ . .
, = Adaptation Mitigation
400 "

w River floodways and embankments LED light installation in public buildings
g 400
» Coastal storm surge prevention infrastructure Solar and small hydro power plant installation
200
L Forestry management and road rehabilitation Purchase of new energy and energy-efficient vehicles
’ 2017 2018 2019 2020 201 2022 2023 2024 ) B ) . . .
Cites  mPrfeces - mMuniipalFnance Orarizatons mCapal ity (Toky) Erosion and anti-landslide measures Green building construction and efficiency upgrades
%% of Japan local government bond annual issuance in G55+ format
] ] Disaster-resilient roads and energy infrastructure Parks and city greening improvements
Japan Local GSS+ Finance Categories
Parks and heat island prevention Sewer system upgrades for GHG and energy reduction
Mitigation and Adaptation, 13%
Kelp bed and local fisheries management Energy-efficient air conditioning in public buildings
Mitigation :
17% Environmental

Adaptation Mitigation

Erwvironmentally Sustainable Management of Living

Matural Resources Land use Terrestrial and aquatic biodiversity

Adaptation, 60%

Japan local GSS+ Financing categories based on a sample of five representative Local Government issuer’s allocation reports, equally weighted by issuer
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Case Studies:
Practical guide to local GSS+ use-of-proceeds examples

Commonly Use of Proceeds in GSS+ Local Government Bonds — Mapped fo Report Case Studies

NOAURA

Transpoart

Case Study Reference in This Report
Use-of-Proceeds Examples

Tokyo Gothenburg Cape Town  [le-de-France

Purchase af electrie, hybrid, and other low-emissions
wehicles for public trangport and official use

Provision af electric vehicle charging stations and
ather elean-transport-enabling infrastructure

Expansion and improverment of public transportation W W
e CrE S I:r-u||. trarm, bs, fl‘:rr:.'. EIII.""CllE:I

Enl‘:rg:.'

Development of new renawable energy generation
Capacily I::-.-'.‘al-ur.wn'-d. h:.'r]r-'.‘:-. EE-E-:‘:-LhErn'.-utl

Davelopment and promaotion of electrical anargy W
atorage, transmission, and distrbution capacity

Waler

Canstrucuon and rehabilitation of municipal water
irfrastrueure

Impravement of sewerage infrastructure and y
weadlewaler treatrnent facilities

Davelopment af flood contrel infrastrue bure and
mitigation maaduras

Buildings

Efficiency

Development of green buildings for public hausing,
.-.r:hu-:‘ah.. haalth {dl.'lhl.lﬂb.-\‘.'lrld |r|l.|n||.'|p-u| h—mh.‘hrlﬂ:-

Installation of LED lights in municipal facilives and
tranapartation infrastructure

Installation of anergy-efficient heating, coaling, and
lighting in municipal buildings

Davelepment af municipal district heating and ¥
n':u-:‘a-|||1g_|r|[r-:|5.l:ru¢ture

Erviramment

Development af parks and green spaces, city tres
planting, river and watland cleanup and presardation
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Case Studies: NOMNURA

Practical guide to local GSS+ use-of-proceeds examples

+ Tokyo Metropolitan Government’'s GSS+ reporting shows a large % allocation to Adaptation and Resilience UoP
« City of Cape Town issued a Green Bond in response to a severe drought for water distribution infrastructure

Tokyo — Green and Sustainability Project Allocation % Cape Town — Green Project Allocation %

Sustainable Water and Wastewater Management |
Watar Distrbution nfesrvcure |

Renewable Energy |

I

I

I

—

—

Heat 5tress and Heat |sland Effect Prevention

Water Capture and Storage Infrastructure .

Energy Efficiency

Environmentally Sustainable Management
of Living Matural Resources and Land Use

Landslide and Subsidence Effect Prevention

Water Treatment Plants .

Clean Transportation

Coastal Flooding Infrastructure ] Flood Defences .
Riverworks and Flood Prevention Measures ]
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
0% S0 10% 15% 208 25% 30%
Tokyo — Allocation by Sustainable Finance Type % Cape Town - Allocation by Sustainable Finance Type %
Environment

8% Environment 3%

Adaptation
28%

Adaptation 96%

Mitigation
64%
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Report Recommendations

Recommendations

1. Align local government project financing with sovereign
sustainable financing frameworks

2. Use pooled municipal financing vehicles to scale bond markets
with a focus on green and social

3. Leverage MNDB resources and guarantees to kickstart local
government bond markets

4. Strengthen financial oversight, disclosure, and governance
frameworks to enable local government financing

MNDB: Multi-National Development Bank
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prevention measures (Table 3).

Table and Resili C

Adaptation
and Resilience
Category

ICMA Use of
Proceeds

Damage Type

subsovereign entities. G55+ bonds can directly support local governments’ climate adaptation priorities by
financing projects such as sustainable water infrastructure, nature-based adaptation soluf

and Use of Proceeds for Local Government Bonds

, Social, and Sustainability B

ns, and disaster

Examples of Municipal Projects

Mobilizing Capital for Local Government Finance in Asia and the Pacific Through Green, Social, and Sustainability Bond Markets

Box 3: continued

Box Figure?: Issuance of GSS+ Local Government Bonds in Japan by Year and Issuer Type
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