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The Municipal Bond Market Now

Three Trends Affecting Economic Development Bond Issuers
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The Municipal Bond Market Buyer Landscape

Shifts and Concentrations
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Fee Pressure
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ATS and Algorithmic Trading
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Implications for the Economic Development Bond Issuer
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How to Use Al to Your Advantage
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Muniland 2030: A Glimpse Into The Al-Driven Future
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Al can lower costs, but cyber
risk, regulation and scalability

issues present challenges
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Credit indicators to watch for local governments that use Al

Local governments are using Al to alleviate labor shortages

Al can create efficiencies and improve municipal services

Al use brings substantial cyber risk, but large municipalities
could harness it to manage that risk

Resistance from taxpayers, evolving regulation and
scalability challenges will hamper wider adoption
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Benefits and challenges of Al and the credit indicators to watch for local governments

Al in local governments: benefits & challenges

Addressing labor challenges

» Performing » Yielding productivity
human tasks gains

Channels of credit impact

P

Enhancing municipal services
» Public sanitation - Budget automation

« Traffic & environmental - Municipal utility
monitoring maintenance

Cyber resilience

- System - Additional -Data
monitoring cyber risk security
benefits challenges

Cost of Al implementation and maintenance
- Upgrading systems - Difficulty
(technical debt) scaling

Government Al restrictions
- Rapidly evolving state - Municipal facial
& federal regulations recognition bans
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Municipalities are still flush with cash from federal coronavirus aid, which has enabled them to step up investment in the technology

Median available fund balance by year and sector

®Cities mCounties mK-12 School Districts
60%

50%

40%

30%

20%

10%

0%

2018 2019 2020 2021 2022 2023

IR\Q%\%EY’S Artificial intelligence and local government credit 23



Local governments are
using Al to alleviate labor
shortages



Local governments are using Al to alleviate labor shortages

The pandemic upended labor trends, creating an acute worker shortage across the public
sector. The advent of Al technology, especially GenAl, has provided an opportunity for
municipalities to alleviate their labor pressures while reducing costs. Specific roles that can be
supplanted involve customer service and bookkeeping work.

— While private sector employment returned to — Local government employment was only restored
pre-pandemic levels by April of 2022... by the end of December 2023
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Local governments are using Al to alleviate labor shortages

Examples are growing and span the nation

Customer service

O IBM estimates that organizations can save up to 30% in their customer service budgets by using GenAl-
powered chatbots — which municipalities across the nation have chosen to do.

O One example is Cabarrus County, NC (Aaa stable), which used the technology to filter applicants for $6.5
million in Emergency Rental Assistance Program (ERAP) funds.

- A digital form gathered the applicant information required by the federal program. The county integrated the
form with a GenAl-powered chatbot that asked additional questions to determine eligibility. This process
directed ERAP-ineligible residents to other resources, lowered processing times for eligible applicants, and
freed employee time for other tasks.

O Williamsburg, VA (Aa1) and Boston, MA (Aaa stable) have also implemented GenAl-powered chatbots,
demonstrating the adaptability of the technology.

« According to Citibot, Williamsburg's chatbot answers 79% of all resident inquiries without the need for
referral to a human agent.
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Local governments are using Al to alleviate labor shortages

Examples are growing and span the nation

Improving labor productivity

O Los Angeles Unified School District (A1 positive) announced its supervised Al-powered “Ed” student advisor in August
2023.

« The tool is intended to immediately address student educational issues by following Al-generated recommendations.

« The platform will initially cost only $4 million but there may be additional costs associated with rolling it out across
the district. Moreover, the district was the victim of a ransomware attack in September of 2022, exemplifying the
sector's exposure to cyber risk — a major concern associated with Al use by governmental entities.

O As part of New York City's (Aa2 stable) Al Strategy, its Department of Citywide Administrative Services is undertaking
a process automation initiative for energy billing. DCAS's Division of Energy Management, which is responsible for
paying all the city’s electricity, gas, and steam bills, receives more than 15,000 bills to process each month.

« Previously, the bill review team used an in-house software system, together with human review, to detect anomalies.

» DCAS built a machine learning model, using Google’s TensorFlow, trained on millions of historic billing records,
weather data and facility information, including year built, square footage and usage type.

« The system has saved millions of dollars, the city says, with DEM receiving $4.5 million in refunds in 2020 and 2021
from more than 100 detected billing anomalies from multiple utility companies.
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Al can create efficiencies and improve municipal services

Municipalities are using the technology to supplement and enhance offerings

Budgeting and reporting

O Administrative work is prime for the implementation of Al, and local governments facing increased
competition for auditing services are turning to the technology.

O Many municipalities are giving GenAl applications access to historical financial information in order to
improve their budgeting processes.

« ClearGov, a municipal budget automation company launched in March 2023, uses ChatGPT technology and
three years of data to build budgets with accompanying narratives to explain unique scenarios.

» Clients have reported reductions of up to 25% in the time it takes to produce budgets, and the narratives
enhance transparency and disclosures - a credit positive consideration from a governance perspective.

« More than 1,000 municipalities are now using the platform for budgeting.
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Al can create efficiencies and improve municipal services

Municipalities are using the technology to supplement and enhance offerings

Sanitation

O San Francisco (Aaa negative), for example, is piloting Nordsense machine learning sensor technology to
improve public sanitation. The initiative began in 2019, predating the roll-out of more recent Al applications,
with the installation of sensors on 48 of the city's 3,300 public trash cans.

« As of 2023, the city has expanded the technology to over 950 cans. The sensors enable real-time monitoring
of refuse, receptacle condition and temperature through a collection process involving 16 data points. The
data is then translated into actionable insights, such as when to dispatch and how to best coordinate
collection assets like garbage trucks, sanitation workers and transfer stations.

« The city achieved an 80% drop in overflowing trash cans, a 66% decline in street cleaning service requests
and a 64% reduction in illegal dumping

O Pittsburgh International Airport (Allegheny County Airport Authority, A2 stable) recently rolled out Al-
powered trash bins manufactured by CleanRobotics. The receptacles automatically sort passenger waste,
compost and recyclables with 96% accuracy.
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Al can create efficiencies and improve municipal services

Municipalities are using the technology to supplement and enhance offerings

Traffic Safety

O In New Jersey (A1 stable), the Department of Transportation (NJDOT) partnered with Rutgers Center for
Advanced Infrastructure and Transportation to deploy Velodyne's intelligent infrastructure solution in the city
of New Brunswick (A2 stable). The technology uses Al to monitor traffic activity.

« The technology is more cost-effective and easier to install than radar-based and camera-based systems. The
lower price point is a result of requiring only a single lidar sensor installed on a traffic pole to cover an
intersection or highway section. Radar- and camera-based systems would typically need multiple sensors to
cover the same area.

O Austin, TX (Aa1 stable) is using Al to work toward what it calls a Vision Zero target, a holistic strategy to end
traffic-related fatalities and serious injuries.

« The initiative uses deep learning — a subset of machine learning that uses several neural networks with
multiple layers to understand complex patterns - in order to recognize objects and learn how they interact.

« The application was shown to be 95% successful in terms of identifying objects and can make
recommendations to traffic engineers and officials.
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Al can create efficiencies and improve municipal services

Municipalities are using the technology to supplement and enhance offerings

Environmental issues

O The City of Los Angeles's (Aa2 stable) Predicting What We Breathe project is an effort to tackle such risks by
better understanding, predicting and mitigating issues related to air pollution.

« The project is a partnership with the city, the National Aeronautics and Space Administration (NASA) and
California State University (Aa2 stable) Los Angeles.

« It combines satellite and ground data and applies machine learning to uncover patterns that may not be
discernible to human analysts.

O The City of Miami's (Aa2 stable) Miami Forever Climate Ready strategy seeks to monitor the effects of extreme
heat including deteriorating air quality resulting from elevated temperatures.

« As part of the initiative, PlanetWatch, a blockchain-based air quality monitoring company, rolled out its
product in the city. Details of the partnership and how successful it has been are not yet known, but if
Planetwatch's sensors - which are powered by the Algorand blockchain - can help a city such as Miami

minimize the effects of pollution, it will help to demonstrate that Al can be leveraged to address
environmental risks.

MOODY’S
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Al can create efficiencies and improve municipal services

Municipalities are using the technology to supplement and enhance offerings

Water and sewer networks

O The City of Akron Water Supply Bureau contracted with Fontus Blue, a
company that creates Al-powered tools to improve water and sewer
treatment plant performance and efficiency.

« Akron saw a 25% reduction in chemical costs, worth approximately $1.2
million.

- Before implementation, Akron Water based its chemical dosing on the
performance of its filters, whereas the new tool uses alternative measures
to arrive at an optimal treatment strategy.

O The City of Newark, NJ's (Baa2 positive) water and sewer system also
engaged with Fontus Blue to improve water treatment and quality
adjustments.

» The city has also launched an internal compliance-focused machine
learning Al application to assure compliance with all government
standards.

O In Arizona (Aa1 stable), the City of Tucson Water Enterprise (Aa2 stable) has
contracted with VodaAl, a company that uses machine learning to assess the
condition of pipes and detect leaks.

o The technology discovers patterns from previous pipe failures and assigns
a “Likelihood of Failure (LoF)” score for each pipe segment alongside a
“Consequence of Failure (CoF)” score. When combined, the application
can eliminate anomalies and allows the enterprise to preemptively focus
resources to minimize emergency repairs and reduce costs.

MOODY’S
RATINGS

Atlanta (City of) GA (Aal stable)

Boston Water & Sewer Commission, MA (Aal stable)
Allegheny County Sanitary Authority, PA (Aa3 stable)
Metro. Water Reclam. Dist. of Greater Chicago (Aal stable)
Indianapolis (City of) IN (not rated)

Kansas City (City of) MO (Aa3 stable)

District of Columbia Water & Sewer Authority (Aal stable)
Northeast Ohio Regional Sewer District OH (Aal stable)
Hamilton (County of) OH (Aa2 stable)

Metropolitan St. Louis Sewer District, MO (Aal stable)
$- $1,000,000,000 $2,000,000,000 $3,000,000,000 $4,000,000,000 $5,000,000,000

Consent decrees for sewer overflow issues can be costly, with the largest 10 in
the nation having estimated costs of between $1.1 billion and $4.7 billion.
Preemptive use of Al to assure compliance could help to reduce such costs by
identifying issues before they escalate.
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Al use brings substantial cyber risk, but large municipalities

could harness it to manage that risk

Cyber risk exposure

O Al relies on massive amounts of data to succeed, but that data also represents a treasure trove for cybercriminals.

O Local governments, which have been struggling for years to keep up with a rapidly changing cybersecurity landscape, have
generally not demonstrated great prowess in data stewardship. Housing the amount of data that enables the use of Al
applications makes local governments even more attractive targets for hackers.

O The data most appealing to cybercriminals is personal information, which presents risks for Al use in virtual assistants and
traffic monitoring.

O Integration of Al into municipal operations that do not collect personal information also brings cyber risk.

O Al canitself be harnessed to mount attacks.

MOODY’S Artificial intelligence and local government credit
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Al use brings substantial cyber risk, but large municipalities
could harness it to manage that risk

Cyber risk prevention

O Still, some local governments see an opening for Al to shore up their cybersecurity.

* New York City's Cyber Command, a centralized organization created to lead the city's cyber defense efforts, works with about
150 city agencies and offices to prevent, detect, respond to and recover from cyber threats.

« To do so, it uses machine learning systems - built in-house and hosted on Google Cloud Platform68 - to collect datasets on
network activity that are used to flag anomalous behavior. The system was built using a vast amount of historical training data
and processes more than 11 billion events every day, or hundreds of thousands of model predictions per second.

O For all but the most sophisticated and best funded local governments, however, the overall impact may well be net negative.

 Firstly, leveraging Al-powered tools to enhance cybersecurity would require that vast amounts of sensitive information about
municipalities’ cyber posture be aggregated and shared across many jurisdictions and entities, something most governments
are hesitant to do.

» Moreover, Al models intended to thwart cybercriminals utilize the same methods that cybercriminals will harness to
circumvent a local government's defenses. Municipalities would have to stay at the forefront of emergent technologies, attack
trends, and best-practice defensive techniques to remain one step ahead of cybercriminals.

» This would require substantial investments that will remain out of reach for most municipalities. Accordingly, while the largest
local governments will have budgets large enough to keep their cyber defense in step, medium-size and small governments
may be left with weaker protection.
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Resistance from taxpayers, evolving regulation and scalability
challenges will hamper wider adoption

Al use by municipalities raises fundamental societal and governance concerns

Taxpayer resistance

O Al use by municipalities raises fundamental societal and governance concerns for municipal taxpayers,
including the potential for bias in automated decision-making, the removal of the human element from
consequential decisions, job displacement and the spread of disinformation.

- Specific concerns include government reliance on algorithms to make decisions with real-life consequences
for citizens, including privacy violations and inequities.

O Al use has also sparked concern over job displacement.

- While local governments see the benefits of implementing GenAl and machine learning to fill vacant
positions and reduce costs, taxpayers whose livelihoods are under threat in the wider economy may also
oppose the supplanting of public sector positions with Al technology.

o In July, the Organisation for Economic Co-operation and Development (OECD) reported that jobs with the
highest risk of being automated make up 27% of the average labor force in OECD countries, though the
number was somewhat lower for the U.S. at 21%.
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Resistance from taxpayers, evolving regulation and scalability
challenges will hamper wider adoption
Al use by municipalities raises fundamental societal and governance concerns

Evolving regulation

Enacted
None
Pending

Sources: National Conference of State Legislatures, BCLP, and Moody’s Ratings
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Resistance from taxpayers, evolving regulation and scalability
challenges will hamper wider adoption

Al use by municipalities raises fundamental societal and governance concerns

Coronavirus cash is running out

O While many GenAl applications are easy to implement and can be tailored to a wide range of uses, novel
applications require heavier investment.

o With local governments flush with cash, that may not be a problem in the immediate term, but federal
coronavirus aid has concluded for cities and counties and will run out by the end of this year for school
districts.

» Local governments that have already invested in Al technology may find they do not have the funding to
adopt or build out more recent Al-powered initiatives.

O Moreover, many local governments carry substantial technical debt, i.e. the cost of additional work required to
enable information technology systems to operate in modern environments.

- Upgrading those systems to accommodate novel Al initiatives may be too large a hurdle to overcome.
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Thank you

Gregory Max Sobel
Assistant Vice President — Analyst / US Public Fi
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contents to “retail clients” within the meaning of section 761G of the Corporations Act 2001. MOODY’S credit rating is an
opinion as to the creditworthiness of a debt obligation of the issuer, not on the equity securities of the issuer or any form of
security that is available to retail investors.

Additional terms for India only: Moody’s credit ratings, Assessments, other opinions and Materials are not intended to be and
shall not be relied upon or used by any users located in India in relation to securities listed or proposed to be listed on Indian
stock exchanges.

Additional terms with respect to Second Party Opinions (as defined in Moody’s Investors Service Rating Symbols and
Definitions): Please note that a Second Party Opinion (“SP0O”) is not a “credit rating”. The issuance of SPOs is not a regulated
activity in many jurisdictions, including Singapore. JAPAN: In Japan, development and provision of SPOs fall under the category
of “Ancillary Businesses”, not “Credit Rating Business”, and are not subject to the regulations applicable to “Credit Rating
Business” under the Financial Instruments and Exchange Act of Japan and its relevant regulation. PRC: Any SPO: (1) does not
constitute a PRC Green Bond Assessment as defined under any relevant PRC laws or regulations; (2) cannot be included in any
registration statement, offering circular, prospectus or any other documents submitted to the PRC regulatory authorities or
otherwise used to satisfy any PRC regulatory disclosure requirement; and (3) cannot be used within the PRC for any regulatory
purpose or for any other purpose which is not permitted under relevant PRC laws or regulations. For the purposes of this
disclaimer, “PRC” refers to the mainland of the People’s Republic of China, excluding Hong Kong, Macau and Taiwan.
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Market recap of
Blockchain

AI . muu““"

Tokenized financial instruments

ESG trends and issuance

Examples of how bonds
combining these trends




Following a bear market in the
aftermath of FTX the crypto
market has recovered strongly

Being led by institutions in the
U.S. and internationally

Bitcoin hit all-time-highs in March
2024

Banks and governments are
actively experimenting with
blockchain/cryptoassets

Examples to come
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Al has taken over the
marketplace in terms of media
coverage, investor interest, and
regulatory scrutiny

U.S. Congress
United Nations

European Union

ChatGPT and its iterations have
made Al accessible to the mass
market

Al is also being implemented
into financial instruments and
markets



Despite the political tensions around ESG and ESG related
m projects/investments the pivot toward these instruments
continue to increase

Inflation Reduction Act

ESG marke
update

Sustainability Goals

ESG metrics and benchmarks

Trillions have been allocated to projects in this space, and have
muni/governmental bonds are catching up



Let’s look at

some examples
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BELOCKCHAIN

Quincy, Massachusetts, issues first
blockchain-based bond deal in U.S.

By ChipBarnett April 25,2024, 10:17 a.m.EDT 4 Min Read
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Quincy, MA

Read more here


https://www.bondbuyer.com/news/quincy-massachusetts-issues-first-ever-blockchain-bond-deal-in-u-s
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Full article here
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Hong Kong Sells $750 Million of
Digital Green Bonds

m Notes issued in four currencies and will use HSBC platform

® The city sold its debut tokenized green bond a year ago

By Wei Zhou

February 5, 2024 at 10:55 PM EST
Updated on February 6, 2024 at 10:14 AM EST
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https://www.bloomberg.com/news/articles/2024-02-06/hong-kong-government-markets-multi-currency-digital-green-bonds?embedded-checkout=true

oomberg

Markets Economics Industries Tech Politics Businessweek  Opinion More

Viarkets Brazil Sells $2 Billion ESG Bond in
Pledge to Protect Amazon

m |_atin American country offered sustainable notes due 2031
m ESG-debt push comes amid Lula’s green and social promises

Read more


https://www.bloomberg.com/news/articles/2023-11-13/brazil-launches-first-ever-offering-of-sustainable-bonds?embedded-checkout=true
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SocGen issues 10-mln-euro digital green
bond on a public blockchain

By Reuters
December 4, 2023 12:55 PM EST - Updated 5 months ago [ D ] [Aa ] [ < ]

SocGen

Full article here



https://www.reuters.com/business/finance/socgen-issues-10-mln-euro-digital-green-bond-public-blockchain-2023-12-04/

M Technology trends are reshaping accounting and
finance functions

e Raising capital will increasingly be technologically
driven

ESG themes and associated pressures will continue
to exist

@

Implications

Reporting and transparency will increase and
hopefully improve as these trends continue

/ . Every aspect of the financial world will need to
“  upskill/educate themselves on these topics




Thank you!

Questions?
Comments?

Jokes?

Email - sean.steinsmith@lehman.cuny.edu

X.com - @seansteinsmith

LinkedIn - Sean Stein Smith
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Audience Questions

Submit your questions by
using the chat function!
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Upcoming Events at CDFA

CDFA TRAINING INSTITUTE
CDFA // BNY Mellon Development Finance Wehcast Series: Impacts of Inflation
We offer 20+ courses in development on Bond Yields, Arbitrage, and Rates
finance designed for all skill levels. June 18 // 2:00 - 3:00 PM Eastern
Learn more and register today at
www.cdfa.net CDFA Summer School

August 5-15 // Daily: 12:00 - 5:00 PM Eastern

2024 CDFA Equitable Lending Learning Series: Strategic Partnerships for
Sharing Financial Risk
July 23 /7 1:00 - 3:00 PM Eastern
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Contact Us

Troy Pitman Zeyu Zhang

BNY Mellon Council of Development Finance Agencies
Vice President, Relationship Manager, Research & Technical Assistance
Management 614-7105-1302

303-513-3448 7zhang@cdfa.net

troy.pitman@bnymellon.com

The material contained herein is for informational purposes only. The content of this is not intended to provide
authoritative financial, legal, regulatory or other professional advice. The Bank of New York Mellon Corporation and
any of its subsidiaries makes no express or implied warranty regarding such material, and hereby expressly disclaims
all legal liability and responsibility to persons or entities that use this report based on their reliance of the information
in such report. The presentation of this material neither constitutes an offer to sell nor a solicitation of an offer to buy
any securities described herein.
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