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Climate Change Finance Challenges

Misalighment in timeline and risks

Investors more concerned with short term risks
Risk associated with climate change (can be) long term

Focus on lack of bankability
Patient capital, benefit cost analysis, multi-functional projects

Definition-challenged, metric-challenged
Lack of investible products and opportunities
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An Ounce of Prevention Tool: Benefit Cost Ratios

Mitigation Category

Riverine Flood
Hurricane Surge
Hurricane Wind
Earthquake

Wildland-Urban Interface Fire

Total for select measures to
exceed I-Code requirements

Cost

$0.91
$0.01
$0.72
$1.20
$0.80

$3.60

Benefit

$4.30

| $0.05

$3.80
$4.30
$3.00

$15.50

BCR

5:1
- |
5:1
4:1
4:1

4:1

Source: Multihazard Mitigation Council National Institute of Building Science 2017
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Figure 1. Stakeholder net benefits resulting from one year of
constructing all new buildings to exceed select 2015 IBC and
IRC requirements or to comply with 2015 IWUIC.
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ools: Resilience Cost Curves

Aresilience (adaptation) cost curve

lllustrative
Cost/Benefit
Ratio

255
2.0
1.5
1.0
0.5

0.0

@ Swiss Re

Source: Swiss Re

Each column represents a different resiliency measure

Column width represents the total

impact of that measure in the 2050s

lllustrative
2050s Loss Averted ($ in Billions)

Measures above 2 are
likely not justified by
cost-benefit analysis
(but may be justified
by other criteria)

Measures between
0.5 and 2.0 require
more detailed
analysis to determine
cost-benefit viability

Measures below 0.5 are
likely attractive from a
cost-benefit perspective

Alex Kaplan | Global Partnerships | October 2,2014
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Engineering based FRT penetration

Alex Kaplan | Global Partnerships | October 2,2014 12
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Tools: Threat of Liabilit

Climate Adaptation
and Liability:

A Legal Primer and Workshop Summary Report

d

(9 2018 Climate Resilience Consulting— All rights reserve
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Give investors the Sto

WIB Complaints
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Numder of “water in basement complaints
filed by single family home resicents n
2010, Map from City of Chicago Department
of Water Management presentatior.

Combired Number of Approvec Claims by Zip
Cace, 20072011 from Private Insurarce, Natioral
Fleog Insurarce program, FEMA « SDA Disaster
Relief. The Prevalence and Cost of Urban Flooding:
A Case Stucy of Cook County, [L. Center for
Neighborhood Tecknologies, May 2014

Poverty data from 2010 US Census. Map
created by HorizonMapping.ret
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Source: Social Vulnerability Index 2010-2014
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Dozens of Finance Options

SMART CITIES FINANCING GUIDE

Expert analysis of 28 municipal finance tools for city leaders investing in the future

FSi

Developed by the Center for Urban Innovation

at Arizona State University

SmartCitiesCouncil

LIVABILITY | WORKABILITY | SUSTAINABILITY

Revenue Bonds

Industrial Revenue

Bonds
Green Bonds

Qualified Energy

Conservation Bonds
Social Impact Bonds

Public Benefit Funds

Linked Deposit
Programs

Energy Efficiency

LCans

Property-Assessed
Clean Energy
Programs

[ -
Greennouse

cC . A 0 -~
Emissions Allowance

Auctions

User Fees

Dedication
Requirements

Tap Fees

Linkage Fees

Impact Fees

Table 1: 28 Municipal Finance Tools at a Glance

Government-based Development Public and Private Private Sector
Finance Options Exactions Options Leveraging

Public-Private
Partnerships

Pay for Performance

Securitization and
Structured Finance

Catastrophe Bonds

Nl e P"",‘""".‘
Loan Loss Reseny

Funds

4]

Debt Service Reserves
Loan Guaranteess

On-Bill Financing

Pooled Bond
Inancing

Pooled Lease-
Purchasing Finance

. -
Al e e e
Value Capture

Tax Increment
Financing
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Resilient by Design Finance Guide

_© 2018 Climate Resilience Consulting—All rights reserved

Source: Resilient by Design 2017

FINANCE GUIDE
FOR
RESILIENT By DESIGN
BAY AREA CHALLENGE DESIGN TEAMS
FINAL VERSION 1.0

RESILIENT

BAY AREA CHALLENGE

Finance Advisory Team led by:

NHA|ADVISORS

4040 Cwic Center Drive, Suite 200
Sam Rafael CA 94903
Phone: (415) 78520258

waw. NHAadvisors.com
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Urban Development Investment Funds/Regional Resilience Trust Funds

Equity Faith Consistent
Investors Investors

Sacred

SRS vloratory Analysis

Technolo New York
Scaling Fugn):l plitan Region
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1 Source: Resilience Brokers Programme; Regional Plan Association



Equity Investors

Vertical Investments Sample Sub-Segments Examples of Identified Companies

Water efficiency products (low flow, loss
reduction), desalination and re-use

- Company that treats and recycles

water

Agriculture )

Drought resistant seeds, drip irrigation,
precision agriculture, resilient food storage &
logistics

Company that examines weather data
to provide insurance to farmers

Healthcare )

Pharma, vaccines vs. new disease vectors
(e.g., blue tongue, dengue), resilient facilities
for extreme weather events

Company that provides climate health
analytics to hospitals

Resilient generation: CHP, distributed,

Energy )  backup; Resilient distribution: micro-grids, Company that manufactures systems
: for wind and solar assessment
storage and disaster recovery
=— Coastal ’ Early warning systems, advanced weather/ Company that provides flood maps
- " Area climate resilient materials, design tech for coastal regions

Insurance / }
Financial

© 2018 Climate Resilience Consulting— All rights reserved

Specific climate related risk insurance, risk
assessment, micro-lending and micro-
insurance related to adaptation efforts

Company that provides parametric

Source: Global Adaptation and Resilience Fund

insurance services Climate
Resilience
sulting



Green Bonds

T fthe Climate Bonds Standard 100 %6919;1 Bonds Market

Phasé er Infrastructure
Bl Supranationals/sovereigns =
I Financials

80
2017 Issuance $155.4bn
(aligned with CBI definitions)

. Certified Climate Bonds $21.3bn

ABSTRACT
‘What can be certified and under what eligibility conditions?

ssue Date 4 October 20

. Labelled green bonds aligned  $134.2bn
with CBI definitions
2010 11 12 13 14 15 16 17* Labelled green bonds not $14.1bn

Sources: Skandinaviska Enskilda aligned with CBI definitions (and
Banken; Bloomberg *To May 5th excluded from 2017 Issuance)

2018 Estimate 250-300bn
AGWA Tcpp ¥ Ceres 5 v, (RTINS The sectors covered by the green bond market 3

|||||||||

Buildings & Industry 9%

Waste & Pollution 0.75%
Agriculture & Forestry 0.1%

\ Energy 15%
Buildings
Multi-sector & Industry 15%
49%
Energy
29% Water 5% Climate

Waste & Pollution 4% Resi lienpe
i restry 2% Consulting

© 2018 Climate Resilience Consulting— All rights reserved

Source: Climate Bonds Initiative, The Economist, WEF Forum
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Source of capital

Number of parties

Ease of financing

Duration of financing

Risk to investors

Risk to borrowers

Tax implications
Source of repayment

Advantages

Disadvantages

Source: ASU Smart City Investment Guide

Don’t forget GO Bonds!

Table 2: Summary Charactenstics for General Obligation Bonds

Frivate bona DUYeErs

3: The issuing government, the bond broker and the investors buying the
bonds

ries based on the fiscal health of the iIssuing community

)

(D

~ \/
aium. v

(8]

-

D

Varies. Rarely used for quick financing, but very common for most long-
term financing

2 - relatively low risk: Ratings help determine risk with higher returns on
riskier purchases; could lose investment If jurisdiction became insolvent

which Is rare

2 - relatively low risk: As long as jurisdiction is not overstretched on other
demands for its revenues

Tax exempt
Usually tax revenue
Relatively easy to use tool overall if the jurisdiction is fiscally healthy

As long as the jurisdiction balances its long term debt obligations relative
to revenues, the disadvantages are small (which is why GO bonds are so
popular)
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How Can Other Actors Facilitate Private Finance?

- Banks: Adapt financial instruments to
channel investment to resilient infrastructure

(and away from maladaptation) C -

- Non profits: Compile data on return of @ e
resilience P I"Oj ects R - A

- Associations: Create consortium of |
operators, developers & investors 2 &

- Advocates: Encourage sustainability criteria - =w:= T
In procurement

- Governments: Establish a priority pipeline of
resilience projects

- Foundations: Invest in project preparation
& pipeline development %cumm
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What Investors Want: Vision

» City vision
* Vision strategic objectives, priorities and programs
*Vision collaboration for shared goals
*Vision, priorities and program with STAKEHOLDERS
* Vision budget strategy
* Vision governance, vehicles and FOCAL POINT
*Vision mechanisms for CONTRACTING at each project

stage

- Legislative, regulatory and licensing regime to inspire
. . Climate
investor confidence %Eii‘éﬁ?&%
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Stress Test & Create Project Case for Investor Package

1. Fully investigate project needs and solution options

2. Describe 1in 100/200/500 year event impact with and
without project

3. Clearly define project scope, delivery program and budget
requirements

4. Consider commercial viability, possible funding options and
applicable laws

5. ldentify path to meet regulatory, permit and land rights

Climate
Resilience
Consulting
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opinion & comment

How insurance can support
climate resilience

Swenja Surminsic, Lax 1. Bouwer and Joanne Linwerooth-3ayer

Insurance is gaining inpostance in and beyond the climate negatiations and offers many opportunities to
enprave climate risk management in developing countries, However, some caution is needed, if current
momentum is to lead to genuine progress i making the most wanerabie more resilient to climate charge

SECTOR IN-DEPTH Environmental risks
28 Novestber 209

Evaluating the impact of climate change on
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Implementing the
Recommendations of
the Task Force

on Climate-related
Financial Disclosures

Tcm TASK FORCE ON CLIMATE-RELATED
FINANCIAL DISCLOSURES

G oo

MORE LIGHT, LESS HEAT:

A FRAMEWORK FOR PENSION FUND
ACTION ON CLIMATE CHANGE

DECEMBER 2017

European Environment Agency 3\:‘5}

AN INVESTOR GUIDE TO PHYSICAL CLIMATE RISKS & RESILIENCE: AN INTRODUCTION

>

GARI

An Investor Guide to Physical Climate Risk & Resilience
An Introduction

Tnvwster Gasde o the

Adapeation & Rencieree Laveramens Workng Grop

BLACKROCK'

Adapting portfolios
to climate change

Implications and strategies for all investors

a
=i

BLACKROCK
INVESTMENT
INSTITUTE

TEMBER 2

DEMYSTIFYING
ADAPTATION
FINANCE FOR
THE PRIVATE

SECTOR

November 2016

JOINTLY IMPLEMENTED WITH:

Frankfurt
i) 5-‘

"oy CLIMATE

6 ACCLIMATISE

o 7 FINANCE
veas ADVISORS

@ Four Twenty Seven
> Aruate Sciutiom

A GUIDE FOR PUBLIC-SECTOR
RESILIENCE BOND SPONSORSHIP
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