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INTRODUCTION
As climate-impacted events, such as wildfires, become ever more prevalent and
devastating throughout California, investors and issuers alike are increasingly looking
for new tools to protect the state’s infrastructure from environmental disasters. At
the same time, municipal officials across the Golden State are seeking sustainable
ways of accommodating California’s growing urban populations. Whether it is
rebuilding San Francisco’s Embarcadero seawall or extending the reach of Los
Angeles’ public transportation system, California has a vital interest in enhancing
infrastructure in environmentally friendly ways.
And it’s not alone. Across the world, interest in environmental, social, and governance
(ESG) investing continues to grow. According to The Forum for Sustainable and
Responsible Investment, $12.0 trillion, or more than 25 percent of professionally
managed assets in the US, was invested in sustainable strategies in 2018. That’s a
38 percent increase since 2016.1 Almost unheard of 20 years ago, ESG investing
inhabits all types of financial instruments. One such instrument, green bonds, is
becoming more popular. A green bond is a traditional fixed income security whose
bond proceeds must be earmarked for environmentally friendly projects. While green
bonds are currently a relatively small percentage of both the overall bond and ESG
markets, preparing the market for future growth is central to its success.
In October 2019, the Milken Institute organized a Financial Innovations Lab® to
discuss ways of accelerating the growth of the US green bond market. The event
was a follow-up conversation to an earlier Green Bond Symposium held in February
2018. The Lab brought together government leaders, investors, bond issuers,
data providers, and environmental experts to debate solutions and build on the
recommendations issued during the initial gathering. The following report provides
an update to “Growing the U.S. Green Bond Market” Volume 1 (by then-Treasurer
John Chiang) and Volume 2 (by the Milken Institute) and reflects on advances made
since February 2018.
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ISSUES & PERSPECTIVES
STATE OF THE GREEN BOND MARKET
Green bonds, just like traditional bonds, can be issued by the public sector, private
organizations, or multilateral entities. Since the World Bank issued the first green
bond in 2007, there have been $521 billion in issuances globally. Overall, $257.7
billion in green bonds were issued in 2019; this is up noticeably from $170.6 billion
in 2018, returning to the strong increases seen several years ago. The US accounted
for about one-fifth of global issuance in 2019.2 The number and value of green bonds
issued by municipalities plummeted in 2018 (see Figure 1) but recovered to higher
levels in 2019. The Tax Cuts and Jobs Act of 2017 played a large role in the decline
because it eliminated tax exemptions for advanced refunding. An advanced refunding
is a refinancing transaction in which new debt securities are sold to redeem older
debt. The new debt must be sold more than 90 days prior to the call date of the
older securities, which is an important distinction to differentiate from a “current”
refunding. Municipalities in low-interest-rate environments typically have used
advanced refunding to refinance existing debt at lower rates. But removing the tax
exemption lowered the attractiveness of this tool. This legislative change impacted
not only the green bond market but the overall municipal bond market in 2018,
which had relied heavily on advanced refunding.3 The green bond market recovered
in 2019 and appears to be returning to the upward trend.
Figure 1: US Municipal Green Bond Issuance, 2013-2019

Source: Climate Bonds Initiative (2020)
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The US municipal green bond market hit a high of nearly $12 billion in 2017,
powered mainly by a handful of outsized issuances. Many issuers pushed up 2018
issuances to 2017 in anticipation of market adjustments due to new tax rules. The
New York Metropolitan Transportation Authority, which accounts for almost 20
percent of the US green bond market, issued $3.7 billion in green bonds in 2017,
twice as much as in 2016. But in 2018, the agency issued just $207 million in green
bonds.4 That difference accounted for almost all of the decline in the municipal green
bond market.5 If you were to average out 2017 and 2018 issuances, in 2019, the
market continued on an upward trend.
Changes in the tax code are not the only drag on expansion. Many of the underlying
structural problems discussed at the 2018 Lab continue to impede growth. The
market sees inconsistencies in green bond definitions, metrics for measuring each
bond’s environmental impact, and norms for issuers on what data to share with
investors. External reviews continue to be the most widely agreed-upon method
to certify a bond as green, but discrepancies persist even within this sphere. That
being said, certification to a climate-aligned green bond standard nearly doubled in
2019 and accounted for about 17 percent of total green bond issuance.6 There are
currently four main types of external reviewers—non-financial rating agencies, bigfour traditional audit firms, credit rating agencies, and global certification bodies7—
each with its own metrics for making decisions. Market function and pricing are still
developing, and smaller, or less frequent, issuers still need familiarization with this
evolving sector of the market.
UPDATES SINCE THE FEBRUARY 2018 FINANCIAL INNOVATIONS LAB®
These obstacles notwithstanding, there has been progress over the past two years,
particularly in California. One of the key recommendations that came out of the
February 2018 symposium was to establish a Responsible Issuer Program, which
would give municipalities guidance on how to issue a green bond and standardize
definitions and performance metrics. In June 2019, California State Treasurer Fiona
Ma took the first step down this road by convening the California Green Bond
Market Development Committee, in partnership with the University of California
Berkeley’s Goldman School of Public Policy. Chaired by Treasurer Ma, the committee
consists of over two dozen academics, engineers, investors, public policy experts,
attorneys, finance experts, and climate scientists from across the state. The group
will meet regularly to serve as a sounding board and develop “the strategy and tactics
necessary to lead California to a functioning green bond market that will be a model
for other states and countries.”8
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INNOVATIVE SOLUTIONS
Participants in the October 2019 Financial Innovations Lab identified several
strategies for expanding the green bond market. They include incorporating
environmental concerns into the capital planning process from the very beginning
and creating pricing incentives for issuers and investors alike.
FIND WAYS OF INTEGRATING “GREEN” INTO CAPITAL PLANNING
FROM THE OUTSET
Environmental and climate considerations cannot be an afterthought to the capital
planning process. On the contrary, sustainability needs to be integrated into the
foundation of capital planning in order to understand the resources that currently
exist and those that need to be sourced. This process requires a fundamental change
in the way capital providers interact with local governments. Infrastructure projects
need to be analyzed in a way that prioritizes the climate impacts on the project,
climate impacts from the project, and environmental outcomes throughout the life
cycle of the asset.
It is also likely that agreed-upon terminology would help governmental issuers.
The terms mitigation, adaptation, resilience, and sustainability remain open to
interpretation by government officials—sometimes leading to confusion about when,
and how, to apply ESG principles to capital planning and how to separate individual
projects to reflect those characteristics.
Lab participants recommended that the state create a “climate stress test,” which
municipalities involved in the Responsible Issuer program would be encouraged
and helped to integrate into their capital planning processes. The results of each
municipality’s stress test could then be the basis for what a sustainable disclosure
document would look like. It could also provide some comfort for investors, as rating
agencies and others are looking at the ability of municipalities to withstand climatecaused disruptions financially. Creating a framework at the state level will enable
even under-resourced municipalities to participate. Figure 2 below outlines the
stages of this process, from capital planning through the issuance of a green bond.
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Figure 2: Responsible Issuer Capital Planning Process
Set standards of resiliency in
capital planning process

Survey existing infrastructure
to assess the costs to meet
resiliency standards

Develop a project pipeline

Establish a menu of ﬁnancing
tools and resources

Issue a Green Bond

Source: Milken Institute (2020)

To this end, municipalities should develop a Green Capital Investment Plan. This plan
would include a purpose of project statement that will highlight and standardize
key metrics for any publicly financed project. The first part of such a plan should
discuss whether a municipality has an existing sustainability plan. Having or currently
developing a sustainability plan will be the basis for joining the Responsible Issuer
program. From there, the plan should evaluate all projects according to the following
three metrics, which should be available at the time of budgeting and conceptual
design and can be universally and scientifically calculated, and scientifically
understood, regardless of the type of project.
• The quantity of greenhouse gas/carbon dioxide emissions (or relevant
equivalent) for the operation of the asset. Carbon emissions are not the perfect
metric for every project. In water-related measures, for example, it makes more
sense to calculate reductions in water consumption or pollution levels. But
measuring some form of emissions makes it possible to compare projects as
varied as public transportation systems and wind farms. Simply put, how much
does the project reduce greenhouse gas emissions?
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• The anticipated cost of climate hazards, including lost economic activity. The
cost of not investing in sustainability is not limited to the potential physical
damage caused by climate change events. Business continuity costs like lost
economic activity, displacement, and reduced productivity during and after a
disruption in service should be included in the budgeting of all projects.
• The anticipated price of mitigating climate hazards over the life cycle of the
asset. This metric would calculate how much it would cost to protect assets from
the effects of climate change. Building infrastructure to protect against rising
seas, for example, might not have much impact today but could be invaluable 50
years from now. Calculating the costs over the lifetime of this project will help
reflect the true value of the investment.
Each of these measures would be calculated across projects then aggregated for an
entire bond issuance. To standardize the information across issuers, it is essential to
focus on measures that scale.
Municipalities would also have the option to include two additional data sets:
• Resources conserved or recovered by the investment, and
• The level of embedded carbon in the making and delivery of the materials for
the project.
These metrics will be optional because the methodologies behind these calculations
have not yet been determined. Until a standard is reached, these measurements
could be noted in disclosure documents.

Next Steps:
• Survey existing resources at the municipal level to understand where there are
resource gaps in resiliency planning.
• Establish and define metrics to be included in a Green Capital Investment Plan.
• Develop a priority list of individual components of the Green Capital Investment
Plan to specifically focus on the most urgent or beneficial projects within it.
• Create a “climate stress test" that can compare municipalities to understand
where the greatest needs are across the state.
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ESTABLISH STANDARDIZED DISCLOSURE DOCUMENTS
It's not enough to gather information in a standardized format. These metrics must
also be reported consistently, in both form and frequency. To accomplish this, Lab
participants recommended that the state develop an Impact Cover Sheet, which
could allow investors to compare projects from municipalities across California.
Given the diverse experience and representation of the Green Bond Market
Development Committee, the group is ideally positioned to develop an outline for
what information and language should be incorporated into an Impact Cover Sheet.
The climate and its potential impact on future investments are continually evolving,
so sustainability information must be updated regularly: at least every five years. This
will help issuers and investors alike understand the ongoing environmental impact
their capital is playing.
Each green bond issuance should also include sustainability information within
the debt policy statement. A debt policy statement articulates the purposes of a
project and explains how the municipality intends to manage its debt obligations.9
While green bonds are required to earmark proceeds for environmentally friendly
projects, there is no requirement to explain how the use of proceeds will impact
the community’s resiliency. This added resiliency commentary should articulate the
environmental significance and goals of the project, as well as explain the benefits to
the public.

Next Steps:
• Propose language to be included in an Impact Cover Sheet. This should be
done on the state level, with a recommendation for the Green Bond Market
Development Committee to take the lead, to ensure standardization across
California municipalities.
• Enforce a five-year update on all sustainability information provided at bond
issuance.
• Include sustainability information into all green bond debt policies.
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CREATE POLICY AND FUNDING INCENTIVES FOR ISSUERS
As mentioned earlier, many issuers do not have the in-house expertise or resources
to perform the additional reporting or certification requirements necessary to issue
a green bond. The state of California can play a critical supporting role by supplying
either economic or human capital. Lab participants referenced California’s Small
Business Assistance Fund (SBAF), run by the California Pollution Control Financing
Authority, as a model to replicate for smaller municipal issuers in the green bond
market. SBAF helps small businesses issue tax-exempt bonds by covering certain
upfront costs like transaction fees, bond counsel, and underwriting costs, to name
a few.10 A similar fund for smaller municipalities involved in the Responsible Issuer
program could cover third-party certification fees or reduce the costs associated with
the additional reporting requirements. Eliminating or reducing the costs related to
issuing green bonds could motivate smaller municipalities to issue them.
Fees assessed by the California Debt and Investment Advisory Commission (CDIAC),
usually 2.5 basis points (0.025 percent), or up to $5,000,11 are another obstacle for
smaller municipalities seeking to issue green bonds. Some Lab participants suggested
reducing CDIAC fees either upfront or through a rebate if the bond meets specific
sustainability standards.
In the most recent state budget announcement, California has committed $25
million, through the cap-and-trade program, to climate change research, technical
assistance, and capacity building. The announcement of funding for improved
capacity building recognizes the need to expand local expertise and could benefit
issuers who want to go green.12 While financial incentives to bridge the resource
gap of smaller municipalities are critical, it can be equally impactful to make
additional human resources available. California has an incredibly strong public
university system, which includes some of the most acclaimed environmental science
departments in the world. University law schools have a long-standing tradition
of providing pro bono opportunities for students to serve under-represented
communities. Advanced students in environmental science or urban planning could
replicate this model, lending their expertise to assist in the reporting and certification
requirements for local issuers. This kind of collaboration would be mutually beneficial
to both the academic and municipal communities.
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Another suggestion that was recommended at the Lab in 2018 and echoed again
in October 2019 is to develop an award program for a “Best in Class” green bond.
Similar awards already exist for traditional bond issuers and underwriters. Wellknown programs run by Thomson Reuters, Bloomberg, and Bond Buyer present
awards to standout issuers and underwriters who outperform the overall market.
Environmental Finance, in particular, annually celebrates leading ESG bond deals.
California, through the Green Bond Market Development Committee, should
develop an “Emerald Award” platform to highlight municipalities that are exceeding
expectations for green issuances. This “Emerald Award” would be issued annually and
signal to the rest of the market how green capital planning can have a strong positive
effect on sustainability.

Next Steps:
• Pool reserves or develop funding assistance for smaller issuers to help defray the
costs associated with green bond issuance.
• Explore the possibility of reducing state-imposed fees for issuing bonds (for
example, CDIAC fees).
• Launch a pro bono environmental analysis partnership between California’s
public university system and smaller municipalities that lack in-house resources
to issue green bonds.
• Pilot a “Best in Class” award program for exemplary green bond issuers in
California.

DESIGN PRICING INCENTIVES FOR ISSUERS
California’s residents and political leaders alike consistently lead the way on issues
relating to the environment. A prime example is the January announcement of the
2020-2021 state budget, which has a significant allocation to protect against climate
change. The recent budget has committed $12.5 billion to climate issues over the
next five years and plans to allocate capital through a variety of mechanisms. In
continuation of budgets past, cap-and-trade expenditures will remain a critical
component to lowering carbon levels. Newly announced funding includes, among
other innovative funding programs, a proposed climate resilience bond.13
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Figure 3: California 2020-21 Climate Budget
(Dollars in Millions)
Funding Mechanism

2020-21 Total

Climate Resilience Bond

5-Year Total

-

$4,750

Cap and Trade Expenditure Plan

$965

$4,825

Climate Catalyst Fund

$250

$1,000

General Fund One-Time Investments

$169

$169

General Fund Ongoing Expenditures

$35

$315

Existing Bond and Special Fund Expenditures

$308

$1,424

$1,727

$12,483

TOTAL

Source: Office of Governor Gavin Newsom (2020)

The resilience bond announcement is timely. Lab participants discussed how
California could act at a state level and provide the support that targets climatefriendly infrastructure broadly. Governor Gavin Newsom has proposed a $4.75
billion Climate Resilience general obligation (GO) bond. While not explicitly labeled
green as it was announced, the bond proposal lays out a set of investment targets
working toward reducing immediate risks such as wildfires, flooding, and drought, as
well as longer-term risks like sea-level rise and extreme heat. The proposal for the
Climate Resilience bond is to take a regional approach, organized around risk and not
individual agencies. It will assess risk at a state level and drive financial assistance
to local agencies that can deliver change. The proposal is an acknowledgment
that climate considerations must be a key driver of investment decisions. It is an
opportunity to lay the groundwork for subsequent bond issuance that may be
directly tied to the Responsible Issuer program. As discussions continue and the
details of the bond are fleshed out in advance of the vote to approve in November
2020, the bond could, for example, include reporting that proves a climate risk
reduction for the broader region. This would be an influential signal to the overall
green bond market. The metrics outlined as part of the capital planning process
(above) are a widely applicable suggestion for a first step. Consistent resilience
reporting for a bond of this size would be impactful and serve as a critical example of
the expectation for subsequent issuances.
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Lab participants also suggested that the state develop a pooled fund, which would
aggregate smaller issuers that meet specific predefined criteria, such as the capital
planning metrics listed above, and help bring them to market at a lower cost through
a credit enhancement. Debt backed by the state of California would lower the
repayment risk for issuers, and the pooled structure would diversify the risk for
investors. The credit enhancement could also be in the form of a reserve fund, where
capital is collected on a schedule, and reserves are allocated towards requirements to
ensure green bond issuance. Another avenue of attracting a broader investment base
is to develop incentives that appeal to the tax-exempt market. Because they don’t
pay taxes, tax-exempt investors like public pension funds and nonprofit organizations
derive no additional benefit from investing in tax-exempt bonds. They typically prefer
the higher yields available on taxable bonds. To attract these investors, participants
in both the 2018 and 2019 Labs stressed the importance of developing a taxable
green bond market. One way to do that would be with a state-sponsored interest
rate subsidy on tax-exempt green bonds, which would enable municipal issuers to
compete with the higher yields of taxable bonds. The government subsidy would pay
the spread between the issuer interest rate and borrower coupon.
Figure 4: Reserve Fund Credit Enhancement

Municipal
Borrower

Municipal
Borrower

Pooled
Green Bond
Vehicle

Municipal
Borrower

Government
Credit
Enhancement

Investors

Source: Milken Institute (2020)
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Next Steps:
• Explore the likelihood of voter approval for issuing a state-level general
obligation green bond for public resiliency improvement projects.
• Define the upfront criteria for issuers eligible to join a pooled green bond fund.
• Review state-level options for possible incentives like credit enhancements or
reserve funds.
• Consider offering an interest rate subsidy for tax-exempt municipal green bonds
to make them more attractive to a broader investor base.

CONCLUSION
Since the first Financial Innovations Lab on this topic in 2018, California has
made steady progress toward becoming a leader in sustainable debt. But
with environmental concerns mounting daily, there remains room for further
improvement. Treasurer Ma’s convening of the California Green Bond Market
Development Committee was a positive first step in the full integration of a
Responsible Issuer program into the California municipal green bond market.
Participants at the follow-up Lab in October 2019 developed actionable
recommendations on standardization, pricing, and market function aimed to further
detail and incentivize issuers to participate in the Responsible Issuer program.
Clearly defined metrics will enable municipalities to integrate sustainability into
their capital planning process from the very beginning, allowing them to track the
impact of their proceeds long past the issuance date. Pricing incentives will grow the
green bond market by attracting new issuers and investors alike. By acting on these
recommendations, California can be justifiably optimistic about the impact it can
have on the green bond market and the environment as a whole.
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