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Broadband Myths: Does Municipal Broadband

Scale Well to Fit U.S. Broadband Needs?

By Doug Brake and Alexandra Bruer

June 24, 2021

Broadband Myth Series

No, local governments generally are not well-suited to providing

broadband service. Economic theory suggests city-run broadband

would not serve the country well, and previous real-world attempts

bear that out with a mixed track record marked by several failures.

Downloads

KEY TAKEAWAYS

Unlike traditional utilities that are relatively static, like electricity distribution,

broadband is dynamic, requiring consistent investment to keep up with

technological change. The private sector can better adapt and drive continual

improvement.

Municipal networks often deploy first in low-cost, high-return business-

improvement districts and are necessarily limited in their jurisdiction, making it

difficult for regional providers to support areas outside city limits.

Municipalities do not support innovation as well as the private sector does. For

example, they do not contribute to standards-setting organizations or invest in

R&D.

Several municipal networks have failed, and those that remain financially viable

often owe their success more to federal subsidies or unique circumstances than

to their ownership model.

ITIF 

0 

INFORMATION TECHNOLOGY 
& INNOVATION FOUNDATION 

https://itif.org/
https://itif.org/search/
https://itif.org/person/doug-brake/
https://itif.org/person/alexandra-bruer/
https://itif.org/broadband-myth-series


INTRODUCTION

The Biden administration has proposed a preference for federal funding of broadband

infrastructure provided by municipal or nonprofit operators, thrusting municipal ownership of

broadband facilities back into the center of telecommunications policy debates. Any federal

broadband infrastructure subsidies should be awarded on an “ownership neutral” basis, neither

favoring nor penalizing government-provided broadband systems. Municipal broadband does

not scale well to serve the country, but should be an available option for connecting areas

private firms would otherwise leave genuinely unserved despite infrastructure subsidies—

generally small, widely dispersed towns where private provision is unsustainable even after the

initial subsidized infrastructure deployment.

For advocates on the left, who would like to see broadband provided as a utility-like service,

having the local authority provide Internet service at cost as a public good is nirvana. There are

several problems with this view, however. It ignores the dynamic, evolving nature of broadband.

It misunderstands the economics of a high sunk-cost industry with a limited addressable

market. And it encourages unfair “cream skimming” wherein municipal providers take the

lowest cost, highest revenue customers and leave the others outside of municipal borders for

private providers.

On the other side of the political spectrum, free-market libertarians also go too far, preferring

no government involvement in this market at all—indeed many states bar local authorities from

providing broadband service, even if they can prove they will do it without unfair subsidies or

regulatory advantages. Policymakers should be pragmatic and keep all tools available for

bridging the digital divide, but the significant trade-offs of municipal broadband mean it is

only appropriate for narrow circumstances.

Mandating additional facilities-based, government-owned competitive “overbuilding”

would increase national broadband costs with little benefit.

Importantly, municipal broadband providers do not invest in innovation the same way the

private sector does. Local governments are unlikely to contribute to standards-setting

organizations or develop and patent new technologies or techniques like private broadband

firms do.

That said, broadband policy should not be ideological or absolutist. If there are

areas that private providers are not interested in serving, even with subsidies,

then municipalities should be empowered to step in and offer broadband.
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Many municipal advocates seem to think that once supposedly “future-proof” technologies are

deployed, there is no more necessary investment or upkeep. True, building broadband involves

large up-front sunk costs in the trenching of fiber or stringing of cable along poles. But there

are also tremendous ongoing expenses to ensuring that even easily upgradable technology

actually remains future-proof. If we start to treat broadband as a public utility, such as water

pipes, sewers, or roads, we are likely to see the same problems develop: deferred investment,

congestion, declining quality, and a lack of innovation.

Competition from the public sector may, in some circumstances, see incumbents drop prices

or marginally raise speeds in response. This dynamic is regularly lauded by municipal

broadband advocates as a sign of progress, but it comes at the cost of long-term investment in

both the development of new innovations and the ongoing upkeep and upgrades of existing

infrastructure.

If the goal is additional competitors to provide more consumer choice—something that comes

at a cost of duplicate facilities—there is still much that local governments can do to lower the

barriers to market entry and facilitate low-cost deployment by private firms. Rather than enter

the market directly, local authorities should ensure a streamlined process to access rights of

way and attach to poles, for example. Enabling dynamic competition would best serve

consumers in the long term. But mandating additional facilities-based, government-owned

competitive “overbuilding” would increase national broadband costs with little benefit. In

crafting a national broadband infrastructure package, Congress should avoid elevating the role

of municipal and nonprofit providers.

MUNICIPAL BROADBAND BACKERS OFTEN IGNORE TRADE-OFFS

Determining the appropriate broadband policy and regulations requires an understanding of the

series of trade-offs when deciding one pathway over another. Broadband policy is not simply

about access or affordability, but also about investment, competition, and innovation. Policy

must seek to develop an appropriate balance that optimizes the multiple facets of broadband

to ensure optimal connectivity today and into the future.

Broadband Requires Constant Investment

Future-proofing broadband is not a one-and-done expense, as it requires constant investment.

Deploying, maintaining, and upgrading broadband have costs that go well beyond the initial

capital expenditures used to build the network foundation. Broadband providers in the United

States averaged expenditures of over $74 billion per year between 2010 and 2019.  Moreover,

data compiled by the Progressive Policy Institute (PPI) highlights how telecom providers are

regularly some of the largest investors in capital spending across the country. PPI’s 2019

report indicates communications and broadband as the number-one industry in capital growth
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between 2007 and 2017.  AT&T and Verizon Communications alone contributed $284 billion

in capital in the United States between 2011 and 2018.

Consider that in the first quarter of 2021 alone, AT&T posted capital expenditures equaling $4

billion, and Comcast posted capital expenditures of $1.9 billion.  We cannot realistically

expect municipal governments, even collectively, to be investing at this level consistently.

Broadband is not the type of infrastructure that is future-proof simply as a virtue of the

technology initially installed. Even fiber optics will require continual maintenance and

upgrades, at least of the electronics, in order to keep pace with changes in technology.

If policymakers insist on cities providing broadband like a utility, networks likely

will face the same pitfalls of deferred maintenance and underinvestment that burden

U.S. roads, bridges, and sewers.

An infusion of cash to help build out new networks may allow certain areas to leapfrog to the

latest access technology, but networks will still require constant investment and improvements

to offer competitive services to consumers. Representative John Curtis (R-UT), who is also the

former mayor of Provo, Utah, highlighted this point in a recent hearing, noting that Provo’s

municipal network failed due to its “inability to deal with the fast-changing nature of

broadband and the large capital needs that happen on a recurring basis.”  He explained that

municipalities cannot assume that, because they provide electricity, they can easily provide

broadband: “There are dramatic differences between streets, sewers, parks, and, yes, even

municipal power … and broadband deployment.”  A typical house in America is served by the

same street, sewer, and electricity lines as it was when it was built. But the broadband it gets

improves on a regular basis.

If policymakers treat broadband like a utility, it may face pitfalls similar to our sewers and

roads: deferred maintenance and underinvestment.  For example, after the American Recovery

and Reinvestment Act (ARRA) of 2009, when a large infusion of funding was dispersed to

improve U.S. roadways, “growth in federal spending due to ARRA was accompanied by a

decline in state and local government spending.”  Within roughly six years, local and state

funds returned to their pre-ARRA levels.  Yet, over a decade later, U.S. roadways received a

“D” on the 2021 report card from the American Society of Civil Engineers.  Like roadways,

fiber will require constant investment to ensure upkeep and evolution.

Moreover, the notion that fiber is the only future-proof technology is a myth. Because of

technological innovation, cable broadband speeds have dramatically increased. Digital

subscriber line (DSL) continues to see breakthroughs in throughput, at least over shorter

distances, with important implications for competition and the economics of legacy networks.

Mobile speeds have seen remarkable improvements with breakthroughs in antenna technology,
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and more spectrum is made available for the commercial sector—with the additional benefit of

mobility and wide coverage.

To have future-proof broadband, we shouldn’t be relying on local governments to install today’s

best wired technology, whatever the cost. Instead, we should continue to rely on private

competition to serve the vast majority of the country, driving continued investment and

innovation that pushes technology forward.

Artificial Competition Can Result in Overbuilding and Lower the Chance of

Connectivity in High-Cost Areas

Deploying a municipal broadband network in areas where competing networks exist in order to

generate artificial competition results in overbuilding, with taxpayers paying for additional

infrastructure where it already exists. Deploying a broadband network requires substantial

initial investment. This is a sunk cost that cannot be put to other uses or avoided if a network

loses a customer. As Jonathan Nuechterlein and Howard Shelanski explained in a recent paper,

“When one broadband provider loses a household to the other, it loses all revenues associated

with that household but saves very little in the form of avoided costs.”

When a new “competitor” in the form of a local government enters a duopoly market, the

overall costs of providing the infrastructure to that area go up by roughly 50 percent. And the

service base, which any one provider can rely on for revenue goes down from half of the market

to a third of the market, assuming equal market share. The overall system has higher costs

with a more fragmented base to recoup those costs, ultimately slowing investment and

innovation.

When the same amount of revenue is spread across more providers, it makes recovering costs

harder, and delays—if not eliminates—plans to provide competitive upgrades. In theory,

municipal providers should have an advantage over incumbents. They often enjoy financially

advantageous terms in the bond market, can avoid right-of-way fees, don’t pay taxes, and can

eschew profits.

But in lived reality, the track record of municipal networks is mixed. Some operate

successfully, but many fail, with municipal networks having defaulted on loan obligations,

faced lowered city bond ratings, lost track of invested assets, and required additional infusions

of taxpayer money.  When municipalities enter a market, it is only logical that incumbents will

reduce prices in order to maintain market share.  While lower prices certainly are a gain to

consumers in the city in the short term, this comes at a cost in terms of capital available for

long-term investment (in the entire service area of the private company) and contributions to

research and development (R&D) as well as for the financial health of the municipality’s

project.
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Municipal networks often cherry-pick ideal parts of the markets, leaving behind higher-cost

areas on the outskirts of town or outside city limits worse off. Initial build-outs of municipal

networks almost always start with city buildings, then deploy to commercial corridors or

business improvement districts, before gradually deploying through the rest of the city as

finances allow. This certainly makes sense from the municipality’s perspective. Not only does

this have the largest productivity gains for the local economy early on, but business and local

government customers are also often the best paying and lowest cost to serve, all in one

concentrated location. Incumbent private providers regularly serve both high-density areas and

their low-density peripheries because of earlier franchise agreements and other efforts to

deploy universal service.

There are real trade-offs to municipal networks, especially when considering a

larger view of regional or national—rather than personal or local—interests.

Additionally, municipal networks are necessarily limited by jurisdiction. Outside of city limits,

private providers are left with the higher-cost, lower-return areas. These more-dispersed areas

have already had trouble attracting private investment, and now with a municipality taking

significant market share next door, the economics of the region become even more difficult.

This means higher costs and lower revenues from private providers serving large geographic

areas. Municipal networks make it more difficult for private operators to invest in regional

networks or invest in future innovation. There are real trade-offs to municipal networks,

especially when considering a larger view of regional or national—rather than personal or local

—interests. This kind of cherry-picking might make economic sense for a particular city, but if

every city engaged in it, residents in nonincorporated places would face much higher costs for

broadband.

Broadband Requires Standards, Innovation, and Expansion

Broadband is continually improving, with constant innovation and new standards developed as

technology evolves. CableLabs, for example, provides R&D for cable broadband technologies.

As part of this research, CableLabs has developed cable standards such as Data Over Cable

Service Interface Specification (DOCSIS). This standard continues to evolve, incorporating new

developments such as full duplex communications, which will allow up- and downstream traffic

to share data channels within the network.  Moreover, CableLabs’ work helps to ensure the

interoperability of cable technologies, to include Wi-Fi routers.  CableLabs is composed of 64

companies, 17 of which are from the United States and whose dues are calculated based on

each member’s cable revenue.  It is these private sector companies that help drive forward

the standards for broadband to ensure increased optimization and interoperability of

technologies.
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Examples of private sector broadband innovation abound in the copper network planet as well.

Bell Labs and its successors contributed to the advent of the asymmetrical digital subscriber

line (ADSL).  Many of the most important innovations in DSL were pioneered by Dr. John

Cioffi, who has held positions at Stanford and multiple private firms.  Innovations led by Cioffi

such as vectoring and dynamic spectrum management for DSL continue to improve

performance of the copper network. G.fast, the latest mainstream DLS standard, allows for

gigabit speeds over legacy copper infrastructure over short distances. Current research at

Brown University and Stanford, with funding through a combined National Science Foundation

(NSF) grant and industry sponsorship, promises “fiber-like speeds of 10 – 1000’s of Gbps” are

possible over current copper infrastructure.

Private sector competition also helps drive breakthroughs in new access technology. A

government-backed utility would be more difficult for a new entrant to displace than would

private sector incumbents. Knowing that a municipality can potentially recover costs from

taxpayers or otherwise benefit from implicit (or explicit) subsidies considerably diminishes the

incentives for innovators to develop disruptive technology to enter the broadband market. The

prospect for taking market share in home broadband connectivity has driven development of

5G home broadband products. Mobile broadband itself continues to improve speeds to the

point where it increasingly competes directly with fixed access.  While as a matter of policy

the Information Technology and Innovation Foundation (ITIF) believes everyone should have

broadband access in the home that allows for participation in online activities, this can

certainly be achieved with mobile access, depending on the form factor of the devices

connected.

Satellite access is undergoing rapid, dynamic change. Investments in Low Earth Orbit satellite

constellations, such as those being deployed by SpaceX and Amazon’s Project Kuiper, would

likely be diminished if broadband were provided as a local utility. These innovations have

considerable spillover benefits for society and will continue to evolve long into the future.

Broadband technologies continue to evolve to provide us with new and faster connections,

through copper, coaxial, fiber, and wireless connections. The positive externalities associated

with private investment in R&D helps drive forward the future of U.S. broadband and next-level

connectivity. Broadband technology is still evolving, with research continuing to deliver

breakthroughs in performance and uncovering new opportunities. Broadband is not nearly as

static as other traditional utilities, such as water, gas, or electricity delivery, even if it has

somewhat similar economics.

WHY ARE THERE CALLS FOR MUNICIPAL BROADBAND?

Municipal broadband advocates envision a world in which broadband is a utility provided by

the government, rather than by private companies. Many advocates’ favoritism of municipal

broadband derives from an ideological preference for government—particularly local

18

19

20

21

18 

19 

20 

21 

0 



government—to provide services, especially broadband. These advocates often begin with a

lack of trust that market mechanisms will drive good outcomes in broadband, and instead

prefer government to provide these services. For example, as the Community Broadband

Networks Initiative at the Institute for Local Self-Reliance put it, “The private sector has a

mission to maximize profit and shareholder value, primarily in the short term. The public sector

maximizes social benefit and focuses on the long term.”  In many cases, advocacy is not

grounded in a theoretical analysis of the economics or industrial organization of what would

produce good outcomes for consumers or an honest empirical analysis of what has served users

(and taxpayers) well, but instead simply an ideological preference for government-provided

services instead of private sector actors. It also ignores that as long as companies comply with

regulations, they aim to maximize profits by providing the best service at the lowest price to

the most people—exactly what the goal of broadband policy should be. This beneficial

competition can be achieved even with relatively few competitors in industries with high fixed,

sunk costs, such as broadband.

To bolster this ownership transformation of the U.S. broadband system, they point to several

supposedly successful local examples. However, most of these success stories benefitted from

considerable subsidies and other advantages, indicating their success was not due to

something special about the ownership model. If policymakers were to provide similar levels of

funding to private providers through a “big bang” style infusion of CapEx-focused subsidies,

industry would likely achieve similar results, without the inherent long-term drag on innovation

and dynamism that comes with a government provider.

Many advocates favor municipal broadband because of an ideological preference for

government—particularly local government—to provide this service, rather than

large companies.

Supposedly Successful Municipal Networks

In Chattanooga, TN, the city’s Electric Power Board (EPB) operates a fiber network that many

municipal broadband advocates point to as a success story. The municipal utility built its

broadband network in conjunction with a smart electric grid. Completed over 2008–2012, the

entire project cost approximately $390 million funded by $229 million in local revenue bonds,

$111 million from a federal grant, and a $50 million loan from the municipality’s electric

division.  The federal grant was a part of the 2009 stimulus, channeled through the

Department of Energy to expedite the implementation of the smart grid.  In 2011, the city

received another $5 million in federal and state grants to extend service of the network with

Wi-Fi access points.  And the city was able to pay a very low interest rate on the revenue

bonds because they were also backed by revenues from the city’s electric system.
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EPB’s efforts to provide Internet services began several years before, and it was not until 2007

that EPB’s board of directors announced approval of a fiber-to-the-home effort.  At the time of

fiber optic approval, the justification of its deployment was increasing new jobs and improving

electric services as a result of a state-of-the-art smart grid—the idea of providing an Internet

connection was labeled as an additional, secondary benefit. Chattanooga was already served by

at least two providers (Comcast and AT&T), and the utility had provided telecommunications

services to a business corridor prior to upgrading to a fiber network.

The ambitious project saw the utility’s bond rating downgraded by credit rating firm Fitch

Ratings, but the project persevered and continues offering service today.  Studies done by

both those for and those against municipal broadband have found the prices for EPB’s

broadband to be roughly in line with private providers in the area and indeed the rest of the

country.  Even the Open Technology Institute’s “Cost of Connectivity” report (which has been

criticized as being inaccurate and biased in favor of municipal broadband) pegs Chattanooga’s

average price as the 5th highest of the 30 global cities studied.

EPB isn’t able to significantly undercut prices of private providers, even with considerable

subsidies and the lack of a profit motive. This indicates that there are no excess profits or rent

seeking in the private market for broadband and instead that end-user expense or lack of

choice in providers is more a function of networks being expensive to build, and less

dependent on the ownership model. The story of Chattanooga’s broadband indicates that there

is no unique advantage to a municipality providing broadband that a private sector entity

couldn’t replicate with the same advantages. Rather than elimination of the profit motive or

added local control, it was the considerable subsidies—particularly the $111 million grant—

that made this network financially feasible. Chattanooga’s EPB build was wasteful

overbuilding. Municipal networks should really only be reserved for areas where there are not

already private providers.

Municipal broadband advocates also tout the fiber network built in Ammon, ID, as a successful

model. Ammon is another example of overbuilding. Even though private operators had already

provided broadband service, the city wanted its own network. Here again, it appears the

viability of the network was more dependent on the unique financial model. Unlike

Chattanooga, where the municipal utility itself provides retail service to the end user, Ammon

provides an open access network, with multiple Internet service providers (ISPs) providing

service over a common infrastructure. Usually, this open access makes it very difficult to pay

off the up-front cost of the infrastructure, as separating the retail and infrastructure provider

introduces an additional intermediary and related cost.

Chattanooga’s EPB build was wasteful overbuilding. Municipal networks should

really only be reserved for areas where there are not already private providers.
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Ammon attempts to overcome the challenging economics of an open-access system by

essentially having groups of end users pay for the up-front costs of construction. A group of

property owners in a particular area of town first commit to participate in the network, creating

a so-called “local improvement district.”  As a part of this improvement district, customers

face either long-term payment plans on a municipal bond to cover installation fees or face an

up-front cost of $3,200 to $3,600.  This bond is attached to the property of the collective

district, rather than the municipality, shifting the financial risk from the city and to the

property owners. The cost of the service is thus recouped through multiple streams: a

municipal bond attached to end users’ properties, ongoing payments to the utility for operating

expense of the equipment, as well as payment to the service providers that operate on top of

the infrastructure. In 2019, the city paid $905,000 for its fiber optic network but received just

$161,500 in revenue from it.  The city has not determined whether this intra-governmental

loan will be required to pay any interest to the government.  The price paid only to the service

providers does not reflect the full cost to end users—all together, prices paid by end users are

about even with the national average.

Not all municipal networks manage to succeed, even when backed by government subsidies. A

report by Penn Law professor Christopher Yoo and Timothy Pfenninger finds that “of the 20

municipal projects [studied] that report the financial results of their broadband operations

separately, 11 generated negative cash flow.”  Several of the other municipal projects would

struggle to return the cost of their investments; a projected 100 years plus was offered for five

of the municipals studied.  At best, municipal broadband projects have a very mixed track

record and are not reliably successful.

The city-provided network of Burlington, VT, undertaken under the moniker “Burlington

Telecom,” was once the poster child of municipal broadband networks, but now provides a

good example of how these efforts can go awry. As municipal broadband advocate Christopher

Mitchell acknowledged, “In little more than a year, Burlington Telecom went from being a

hopeful star of the community fiber network movement to an albatross around its neck.”

In attempt to avoid bankruptcy, the city-backed entity inappropriately used nearly $17 million,

causing a massive government scandal, financial rating downgrades for the city, and an FBI

investigation.  Only within the last few years has the city resolved its failed network’s financial

issues that had plagued the city for over a decade.

Community network-backer Christopher Mitchell, in his analysis of what went wrong with

Burlington Telecom, identified numerous shortcomings of the city’s project, including the

government’s ineffective marketing campaign, too-low pricing, overstaffing, small economies of

scale, difficulty negotiating for television programming, and, in turn, difficulty competing

without an enticing “triple-play” bundle. Mitchell cautioned, “Community broadband networks

are higher risk than traditional utility and local government ventures and must be operated in

an entrepreneurial manner.”  This is true, and is why local governments are not generally well
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suited to the task of providing broadband. In other words, broadband is not like local roads or

sewers, things that historically have been provided by government.

Burlington is not the only story of challenged municipal networks. Similarly, iProvo, the Utah

city’s municipal provider, struggled to effectively compete in the broadband market while

returning enough revenue to pay off the associated network costs.  The city planned to

operate iProvo under an open-access model, partnering with service providers that would sell

Internet service to customers over iProvo’s network infrastructure.  However, within only a few

years of completion, iProvo had losses of $8 million.  By 2011, the city was “charging $5.35

a month on residents’ power bills to pay the bond payment” due on iProvo’s network.  In

response to the financial fiasco, iProvo was sold to Google for $1, and Google was able to take

over the existing infrastructure and provide service to the city.  However, the city of Provo still

remains liable for the remaining debt on the network pre-purchase, which was an estimated

$39 million.

In other words, even in prosperous, relatively densely populated cities, backed by government

subsidies and regulatory advantages, municipal broadband often fails. This is not a model that

should be promoted throughout the country.

MUNICIPAL BROADBAND MAKES SENSE ONLY IN NARROW CASES

Broadband policy should be pragmatic, not ideological or political. In some extremely high-cost

areas, there is legitimately no business case for private operators to provide service. The

benefits of having robust broadband throughout the country outweigh the drag on private sector

innovation and investment of having municipally provided service in some areas.

However, municipal or otherwise nonprofit broadband should be limited to those areas that are

legitimately high cost and do not support investment of more than one provider. Municipal

broadband advocates often attempt to define broadband at unreasonably high speeds in an

attempt to define away competition existing in the market. They know that many providers have

no desire to provide broadband speeds far in excess of what the market actually demands, and

so by providing networks with more capacity than is needed, they hope to make the case for

municipal networks.

While flat bans on any municipal broadband do not make sense, they should be reserved for

narrow cases wherein market options are extremely limited and private providers are unwilling

to provide service, even with subsidies offered.

For this reason, subsidies for broadband infrastructure should be competitively awarded on an

ownership-neutral basis. If a city is able to show it can provide service where others will not—

on a genuinely even playing field and without other unfair advantages—it should be free to do
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so. The benefits of getting more people connected outweigh the long-term drag on innovation

and investment.

While flat bans on any municipal broadband do not make sense, they should be

reserved for narrow cases wherein market options are extremely limited and private

providers are unwilling to provide service, even with subsidies offered.

In some high-cost, low-return areas, an electrical cooperative or municipal electrical service

can cost-effectively bundle broadband infrastructure management with electrical service.  In

towns where broadband deployment costs are high and a private provider is unable to enter the

local market and recuperate the necessary costs or is unwilling to upgrade existing network

technologies to offer competitive broadband (even with subsidies), it makes sense to allow for

the municipality to deploy broadband to connect its users. These specific instances could likely

be identified from the results of broadband service procurement auctions. In areas where no

successful bids are made by private providers, municipalities should be able to provide service.

The Federal Communications Commission (FCC) should then transfer carrier of last resort and

other regulatory obligations to the municipality if there is no subsidized private carrier

operating in the region.

As covered in the previous ITIF report “How to Bridge the Rural Broadband Gap Once and For

All,” there are several methods by which the government has previously distributed funding to

deploy and extend broadband networks.  If municipal networks are to compete in these same

forums for funding, mechanisms should be in place to ensure a level playing field between

private and public entities with different advantages, such as control of poles and rights of

way.

LOWER BARRIERS TO MARKET ENTRY, ENCOURAGE INVESTMENT AND

INNOVATION

There are serious drawbacks to government entry into broadband markets, and often the

benefits of municipal entry could be better achieved if the subsidies and policies supporting

the municipal provider supported market participants instead. In many markets, there is no

economic case for an additional entrant into this high fixed-cost market, as the overall costs of

the system go up and the ability for any one provider to recoup investment goes down.

However, if officials are eager to see additional choices for consumers, there are better ways to

encourage additional competition that maintain incentives for innovation and dynamic entry.

Before considering building its own network, any municipality should first look to lower the

costs of deployment and upgrading by private firms. Here, the Google Fiber initiative was

groundbreaking in identifying, in coordination with city officials, mechanisms to help lower the
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costs of deployment. Affirmative steps to encourage competition, such as pole access and

replacement reform, coordinated access to rights of way and city assets, and a single point of

contact for permitting, can go a long way toward providing consumers additional options and

encouraging competition—without forcing it where the economics don’t make sense.

One important opportunity includes facilitating and standardizing the right-of-way and pole

attachment requirements. Private competitors can easily pay exorbitant fees to deploy their

networks, particularly if a deployment involves replacing aging utility poles. Unfortunately,

cooperatives and municipalities sometimes require the new entrant attempting to deploy

broadband to shoulder all the costs of replacing aging pole infrastructure. And municipal and

cooperative companies can charge private Internet providers unregulated prices to attach

broadband equipment. Under current law, municipal and cooperative companies are exempt

from federal pole attachment regulation, and cooperative and municipal pole replacement

costs average more than double that of regulated pole costs.  This disequilibrium is

particularly concerning for high-cost areas where providers have to attach or replace more poles

while simultaneously serving a smaller revenue base.

Broadband requires constant investment and innovation; it is not a type of

infrastructure that remains future-proof without continued development.

There are variety of different models for what a municipality’s level of partnership with

broadband providers can look like.  If municipalities that believe they fit in that narrow

category should generally avoid providing retail service, and instead provide an open-access

fiber network wherein the retail service and the electronics are left to the private sector. In an

open-access provider, municipalities offer the use of their broadband networks at wholesale for

various providers to leverage in order to sell broadband services. In a retail provider model, a

municipality both owns the broadband network and offers broadband services directly to

customers. The government can take on the most static parts of the network—ideally providing

just open conduit or dark fiber—and allow the private sector to continue to innovate with the

electronics on either end.

CONCLUSION

Municipal broadband is unlikely to scale well to fit U.S. broadband needs. Broadband requires

constant investment and innovation; it is not a type of infrastructure that remains future-proof

without continued development. It also benefits from economies of scale. So if the goal is to

get as many Americans online as possible, policy should prioritize efficient spending and allow

for an environment where those most optimized to succeed can compete without unnecessary

barriers. In a few instances, that may in fact be municipal broadband.
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However, policymakers should not discount the critical benefits derived from private

competition, such as standards setting and innovation that cannot always be represented by a

clear dollar amount. Policymakers should prioritize a long-term strategy that achieves the

critical goal of closing the digital divide while also setting U.S. broadband networks and their

operators up for future innovation and success. They should understand that, because of an

animus toward large companies, the goal of many municipal broadband advocates is not

principally getting more broadband to more areas, but rather to reduce the share of broadband

that is provided by the private sector.

There is clearly more work that needs to be done to connect America, but municipal broadband

is not the panacea. Congress should ensure that any broadband infrastructure bill is neutral

when it comes to the technology and kind of provider.
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EXECUTIVE SUMMARY

EXECUTIVE SUMMARY
The current emphasis on infrastructure projects in the 
United States has intensified the debate over munici-
pal broadband. Widespread news coverage of the mu-
nicipally-owned electric power utility in Chattanooga, 
Tennessee, has led many cities to consider whether 
they should build their own fiber networks. 

Unfortunately, city leaders who turn to existing munici-
pal fiber analyses for guidance will discover that these 
studies limit their focus to the supposed success 
stories instead of systematically analyzing these sys-
tems’ financial performance. Understanding how likely 
a project is to remain financially solvent is critical, be-
cause any shortfall would require a city either to inject 
additional taxpayer funds into the project or to default 
on its loan obligations. Either option would be costly 
and would hinder the municipality’s ability to address 
other priorities.

This study fills this information gap by conducting a 
systematic analysis of every municipal fiber project in 
the United States based on the authoritative docu-
mentation issued by the cities, specifically the official 
legal disclosures filed with securities regulators when 
issuing municipal bonds and their audited financial 
statements. We identified 88 municipal fiber projects. 
Of these only 20 of them report the financial results of 
their broadband operations separately from the finan-
cial results of their electric power operations.

This report then applies the conventional tools of 
financial analysis to determine the likelihood that mu-
nicipal fiber projects will remain solvent. Specifically, 
it focuses on Net Present Value (NPV), which provides 
a more accurate picture of the cash flowing into and 
out of an organization than do analyses based on a 
project’s operating profits and losses. The report also 
takes a closer look at seven projects that either have 
been successful or have received substantial publicity: 
Bristol, Tennessee; Vernon, California; Chattanooga, 
Tennessee; UTOPIA, Utah; Burlington, Vermont; 
Lafayette, Louisiana; and Wilson, North Carolina. 

An examination of the NPV covering the five-year 
period from 2010 to 2014 reveals that of the 20 
municipal projects that report the financial results of 
their broadband operations separately, 11 generated 
negative cash flow. Unless these projects substan-
tially improve their performance, they will not be able 
to cover the costs of current operations, let alone 

generate sufficient cash to retire the debt incurred to 
build the project.

For the nine projects that are cash-flow positive, seven 
would need more than sixty years to break even. Only 
two generated sufficient cash to be on track to pay 
off the debt incurred within the estimated useful life 
of a broadband network, which is typically projected 
to be 30 to 40 years. One of the two success stories 
is an industrial city with few residents that is unlike-
ly to serve as a model for other cities to emulate. 
Regression models based on the data and the case 
studies of individual projects underscore the difficulty 
that municipal fiber projects face in becoming finan-
cially viable. 

These results suggest that municipal leaders should 
carefully consider all of the relevant costs and risks 
before moving forward with a municipal fiber program. 
Underperforming projects have caused numerous 
municipalities to face defaults, bond rating reduc-
tions, and direct payments from the public coffers. 
In addition, troubled municipal broadband ventures 
take a toll on community leaders in terms of personal 
turmoil and distraction from other matters important 
to citizens. Although some claim that investing in fiber 
serves a necessary function of future-proofing a mu-
nicipality’s infrastructure, evidence shows little current 
need for such high broadband speeds. Sound fiscal 
policy favors timing capital investments so that they 
coincide with expected revenue, otherwise a city will 
be forced to pay interest on an investment that is not 
yet creating any benefits. 

The high-level analysis presented in this study may 
overlook key details that can help explain the results 
in particular cases. In addition, the financial perfor-
mance of some of these projects may improve in the 
future. That said, the overall results provide a useful 
snapshot of the nature and the size of the challenges 
that municipal fiber projects face. They also suggest 
that cities considering whether to initiate a municipal 
fiber project should carefully evaluate the performance 
of prior efforts and assess whether differences exist 
that would likely lead to a better outcome.

■ 
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1. INTRODUCTION
Interest in government-owned telecommunications 
networks has waxed and waned over the years. For 
most of the twentieth century, nearly every country 
in the world except the United States relied on public 
ownership of telecommunications networks.1 The 
results were poor service, high prices, and waiting 
lists for new connections that typically lasted several 
years. The 1984 reprivatization of the British tele-
phone system sparked a global wave of privatization 
of telephone systems during the 1990s that led to 
significant reductions in price and improvements in 
service. Municipal Wi-Fi enjoyed a brief paroxysm of 
support during the mid-2000s, which soon faded after 
excessive costs and weak demand caused a number 
of prominent projects to fail.

More recently, the focus on advocacy for govern-
ment-owned networks has centered on municipal 
broadband provided via fiber to the home (FTTH). 
Leading media outlets, such as the New York Times 
and CNN, have repeatedly pointed to Chattanooga, 
Tennessee, and other cities that have constructed 
public FTTH networks as success models worthy of 
emulation. In February 2015, Chattanooga joined 
Wilson, North Carolina, in successfully convincing the 
U.S. Federal Communications Commission to preempt 
state laws that block cities from constructing broad-
band networks, only to see that ruling struck down by 
the U.S. Court of Appeals in August 2016. 

Interest in municipal fiber has not been restricted 
to the United States. A 2016 report prepared for 
the Organization for Economic Co-operation and 
Development (OECD) relied on case studies from 
a variety of countries (including Chattanooga as 
the U.S. example) to determine the proper role for 
municipal FTTH (see Mölleryd 2016). The Australian 
and New Zealand governments have made significant 

investments in FTTH with mixed results. The German 
and British governments are currently evaluating 
whether to use universal service funding to expand 
FTTH coverage. 

To date, assessments of municipal fiber programs 
have largely consisted of advocacy pieces that have 
been long on rhetoric and anecdotes and short on 
systematic empirical analysis. Some of the reports 
have been in favor of municipal fiber.2 Confidence in 
FTTH was buoyed by early reports about Google’s 
efforts to build a fiber network in Kansas City and 
the subsequent expansion of this program into other 
municipalities. 

Other analyses, however, have been more skeptical.3 
The fact that a number of prominent projects have 
exited the market by selling out to private companies 
at substantial losses has heightened concerns about 
municipal fiber’s viability.4 Some struggling projects 
have defaulted on the debt they issued to fund their 
municipal fiber networks or have faced downgrades to 
their bond ratings.5 Google Fiber’s recent announce-
ment that it was reducing its staff by half and ceasing 
any further expansion of its fiber networks further 
dampened enthusiasm for FTTH.

1. Even the United States indulged in an often overlooked one-year experiment with government ownership during World War I 
(Janson and Yoo 2013).
2. See Kandutch (2005); Scott and Wellings (2005); Mitchell (2007, 2011); Fiber to the Home Council (2009); O’Boyle and Mitchell 
(2012).
3. See Eisenach (2001); Bast (2002, 2004); McClure (2005); Fuhr (2012); Davidson and Santorelli (2014).
4. Marietta, Georgia (1996–2004), sold its system for $11.2 million at a loss of $24 million; Provo, Utah (2004–08), sold its system 
for $1, leaving behind $39 million in debt; Dunnellon, Florida (2011–13), sold its system for $1 million against $7.4 million in debt 
and substantial operating losses; Quincy, Florida (2003–14), incurred $5.1 million in debt and racked up $6 million in operating losses 
before transferring its operations to a private company; and Bristol, Virginia (2003–16), sold BVU Optinet for $50 million after it had 
invested $52.8 million in subsidies, $23.4 million in interfund transfers, and $79.6 million in bond funding and operating cash flow.
5. The cities that defaulted on their indebtedness include Burlington, Vermont, and Monticello, Minnesota. The Utah 
Telecommunication Open Infrastructure Agency (UTOPIA) is no longer covering the debt service on its bonds. The projects that had 
their bond rating cut include Burlington, Vermont; Salisbury, North Carolina; and Chattanooga.

To date, assessments of municipal fiber 

programs … have been long on rhetoric 

and anecdotes and short on systematic 

empirical analysis.
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Systematic data-based assessments of municipal 
fiber’s financial performance have been rare. The few 
that exist have been helpful, but they did not attempt 
to analyze the entire universe of U.S. municipal fiber 
projects; did not apply the analytical tools that have 
become the established benchmark for financially 
evaluating projects, known as Net Present Value 
(NPV); and have become somewhat dated.6 To fill this 
gap, we offer an empirical evaluation of municipal fiber 
projects in the United States, based on the official 
documents issued to support the bonds used to 
finance these projects and the audited financial state-
ments these projects submitted during the five-year 
period from 2010 to 2014. These data permit an NPV 
analysis that provides insight into how likely munici-
pal fiber projects are to succeed financially. Like any 
high-level analysis of multiple deployments, this study 
will no doubt may overlook some of the details and 
subtleties of particular projects. Analyzing data from 
authoritative sources in a systematic manner provides 
us with a methodologically valid way to draw compari-
sons across projects.

6. Lenard (2004) provides a helpful financial analysis of three cases studies, but covers the years 2001 to 2004 and bases its 
analysis on revenue and income rather than cash flow. Balhoff and Rowe (2005) provide the most sophisticated analysis in the exist-
ing literature, studying the cash flow of nine municipal broadband projects (including both fiber and non-fiber projects) and developing 
a pro forma cash flow model for fiber. It is based on data from 2002 to 2004, focuses on nominal operating cash flows instead of 
discounted cash flows, and does not take project cost into account.

■ 
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2. THE RESEARCH DESIGN
As noted earlier, this study uses the conventional 
tools of financial analysis to assess the viability of 
U.S. municipal fiber projects. Some have argued 
that financial analysis represents the wrong basis 
for evaluating municipal fiber projects, claiming that 
broadband investments yield sufficient benefits to 
people to justify undertaking them even if they do not 
break even. Although such investments undoubtedly 
benefit taxpayers, the debts undertaken, and more 
importantly the cash needed to repay the creditors 
who purchase that debt, are real. 

A project’s failure to generate sufficient cash flow to 
service its debt leaves the sponsoring municipality 
with unattractive options. It could default on its in-
debtedness, which would raise the cost of every other 
debt-financed project that the city hopes to undertake 
in the future, or it could pass the indebtedness on to 
its taxpayers in the form of increased taxes or reduced 
services. Either option would impose significant costs 
on the city and would limit its ability to undertake 
other initiatives. The unattractiveness of these conse-
quences underscores the need for decision makers to 
assess a project’s financial viability before initiating it.

Others claim that FTTH investments are needed to 
future-proof a municipality’s infrastructure. Although 
some day people may need the download speeds 
that FTTH makes possible, the evidence suggests 
little need for such speeds today. The U.S. take-up 
rate of gigabit service remains very low,7 and media 
outlets report that consumers are questioning wheth-
er gigabit service is really necessary.8 In addition, 
the recommended download speeds for leading 
applications,9 empirical analyses of UK household 
bandwidth consumption,10 and the lack of any appre-
ciable demand for gigabit applications in countries 
that have large-scale fiber builds (such as Japan and 
South Korea) raise serious questions about whether 
the gigabit speeds associated with fiber are needed. 

Wireless technologies—such as 5G—and legacy cop-
per technologies—such as G.fast—are also exploring 
ways to provide gigabit speeds without incurring the 
cost associated with FTTH.

In any event, these arguments must confront the re-
ality noted above that tax revenue is limited and debt 
financing is expensive. The fact that investments start 
incurring interest from the moment they are under-
taken underscores the fact that there are real costs 
to making capital expenses before they are needed. 
Doing so not only increases the costs to taxpayers; it 
ties up funds and forecloses them from being invest-
ed in other areas that citizens need. It also runs the 
risk of obsolescence should a better technology come 
along. For these reasons, financial analysts typically 
recommend that any investments be timed so that 
they coincide with their expected benefits and associ-
ated revenue.

Municipalities should also not underestimate how 
much time and emotional energy a struggling munic-
ipal broadband operation can consume. The adverse 
impact of financial problems is reflected not only on 
a city’s balance sheet and tax rates, but also in the 
initiatives that are not undertaken because of city 
leaders’ need of to focus on addressing any problems 
associated with broadband operations. Decision mak-
ers must consider the risk that a struggling municipal 
broadband network might consume much of their time 
while in office.

7. FCC (2014).
8. See Dougherty (2014); Baumgartner (2016).
9. For example, Netflix recommends download speeds of 5 Mbps for HD quality video and 25 Mbps for Ultra HD, a technology that 
is not yet in widespread use. Skype multiparty videoconference recommends 8 Mbps. Services of providing less than 100 Mbps can 
easily satisfy these demands even for households downloading to multiple screens simultaneously.
10. A consultant’s study commissioned by the Broadband Stakeholder Group (a consortium of equipment companies, media com-
panies, network providers, and the UK Department for Culture and Sport) examined UK usage data and concluded that the median 
UK household would require 19 Mbps by 2023 and the top one percent of UK households would require 35-39 Mbps (Kenny and 
Broughton 2013). The modest nature of the bandwidth estimate is particularly striking given that if anything, the consortium mem-
bers’ interests tend to lean toward finding greater demand for bandwidth, which would facilitate members’ sales revenue.

The U.S. take-up rate of gigabit service 

remains very low, and media outlets report 

that consumers are questioning if gigabit 

service is really necessary.
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The simple fact is that financial solvency matters re-
gardless of the presence or absence of other benefits. 
Even those who base their support for municipal fiber 
on non-financial goals should still be interested in the 
likelihood that the project will become insolvent and 
require an infusion of taxpayer funds.

2.1 The Data
As noted above, our data set is based on our best 
efforts to identify every municipal fiber project in the 
United States. Our principal source is the January 2015 
report by the Executive Office of the President, called 
Community-Based Broadband Solutions. We augment 
this list by consulting a variety of trade and scholarly 
publications (see Fiber to the Home Council 2009; 
Montagne and Chaillou 2010). Together these sources 
identify 88 local governments as having deployed FTTH. 
The relatively small number of examples underscores 
one significant limitation of relying on municipal broad-
band to reach communities that do not currently have 
service: The need for access to rights of way has meant 
that until recently municipal broadband has deployed 
in areas where the city already provides electric power, 
which is roughly 14 percent of the U.S. population. A 
few cities have recently begun deploying municipal fiber 
in areas not served by a municipal power utility. The fi-
nancial performance this approach will achieve remains 
to be seen.

Bloomberg’s data transparency feature provides 
access to PDF versions of the audited financial 
statements for each of these projects from 2010 to 
2014. Many of the providers aggregate their broad-
band and electric power operations into a single set 
of financial results instead of reporting the results 
of their broadband and electric power operations 
separately. Consequently, separate financial data is 
available for only 20 of the 88 U.S. fiber projects spon-
sored by local governments. Of these, two projects 

spanned multiple cities—the Electric Power Board of 
Chattanooga and the Utah Telecommunication Open 
Infrastructure Agency (UTOPIA)—and another was initi-
ated by a county—Churchill County, Nevada. 

There appears to be no reason to assume that the 
decision whether to report financial results of broad-
band operations separately biases the sample in ways 
that would make municipal fiber projects look artificial-
ly unattractive. If anything, municipalities with poorly 
performing fiber projects are more likely to obscure 
their poor performance by consolidating their results 
with other operations.11 The fact that the 2010 to 
2014 timeframe also necessarily omits municipal fiber 
projects that became insolvent and were sold to private 
companies at substantial losses prior to 2010—such 
as Marietta, Georgia (1996–2004), Quincy, Florida 
(2003–05), and Provo, Utah (2004–08)—provides 
further reason to believe that if anything, the sample 
studied in this report portrays municipal fiber in a 
more favorable light than would a financial assess-
ment of the entire universe of municipal fiber builds.

Basic demographic data about the 20 projects for 
which separate financial data exist appear in Table I. A 
project’s starting date and the number of households 
in the community provide key information about each 
project’s size and maturity, which in turn help place its 
financial results in perspective. The demographic data 
regarding median household income and population 
density (taken from the U.S. Census) shed light on the 
economic environment in which each project operates.

The projects range in age, with the oldest being 14 
years old and the youngest being four years old as 
of 2014. The cities in which these projects operate 
vary widely in terms of size, with the smallest having 
only 27 households and the largest spanning nearly 
155,000 households; the median community consists 
of 10,000 households. 

11. The incentives to conceal poor financial results are demonstrated eloquently by the municipal fiber project in Bristol, Virginia, known 
as CPC OptiNet. It launched in 2004 in partnership with Bristol Virginia Utilities (BVU) and the Cumberland Plateau Company (CPC). 
OptiNet’s performance was obscured by the fact that BVU largely excluded OptiNet’s operations from its financial reports while 
simultaneously failing to issue separate financial statements for OptiNet. In 2009, BVU transitioned from municipal ownership to 
being an independent authority owned by the state in order make borrowing easier, which removed it from the oversight of the Bristol 
city council. Even though OptiNet has received $22.7 million in federal subsidies, $30.1 million in state subsidies, and $23.4 million 
in interfund transfers from BVU’s electric power operations and invested an additional $79.6 million generated through bond funding 
and operating cash flow, a state audit concluded that OptiNet does not have the resources to continue operating without receiving 
cross-subsidies from other operations that are prohibited by state law (Virginia APA 2016). OptiNet’s leadership has recently come 
under fire for improper management and conflicts of interest. In March 2017, OptiNet’s owners entered into a contract to sell its 
broadband operations to Sunset Digital for $50 million, which is essentially the amount of indebtedness remaining on the project 
without taking the subsidies into account.

■ 
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As might be expected for areas where local govern-
ments decided that public financing is required, the 
cities in which these projects operate appear to be 
slightly below the national median for household 
income, with the median household income of nearly 
$42,000 in the dataset falling below the 2014 nation-
al median of nearly $54,000. The data also suggest 
that high median income is no guarantee for success. 
The only project operating in a city with a median 
income substantially above the national median—
Monticello, Minnesota—has already defaulted on  
the debt used to finance that project.

All of the projects except for two exceeded the national 
average population density of 92 people per square 

mile, as well as the benchmark for rural areas of 500 
people per square mile. Churchill County, Nevada, is a 
thinly populated, highly rural area with a population den-
sity of five people per square mile. Vernon, California, 
is a largely business and industrial area with fewer than 
100 residents and 30 households.

For the 20 municipal fiber projects that report the 
results of their broadband operations separately, we 
relied on the audited financial statements to provide 
the cash flow data necessary to calculate NPV, as 
described in Section 2.2. Although the financial state-
ments contain some suggestions that some cities may 
have transferred in additional money to cover oper-
ating shortfalls, we took the data reported financial 

Table I: 

Basic Demographic Data

Municipality Start of Project
Number of 
Households

Median 
Household 

Income

Population 
Density per 
Square Mile

Fayetteville, TN 2000 3,286 $29,963 1,401

UTOPIA, UT 2002 145,327 $57,778 3,704

Kutztown, PA 2002 2,066 $46,887 3,191

Windom, MN 2004 2,328 $38,764 1,117

Pulaski, TN 2005 3,960 $26,228 1,200

Burlington, VT 2006 17,012 $42,677 4,096

Lafayette, LA 2007 53,633 $46,288 2,482

Tullahoma, TN 2007 8,896 $34,829 794

Clarksville, TN 2007 56,524 $47,092 1,392

Chattanooga, TN 2008 154,746 $48,537 623

Monticello, MN 2008 5,004 $72,650 1,427

Wilson, NC 2008 21,630 $37,676 1,907

Salisbury, NC 2010 14,163 $34,959 1,488

Churchill County, NV 2004 10,756 $49,830 5

Vernon, CA 2005 27 $32,188 22

Loma Linda, CA 2005 9,624 $54,720 3,100

Bristol, TN 2005 12,515 $35,621 908

Morristown, TN 2006 12,640 $33,217 1,394

Brookings, SD 2007 8,895 $41,172 1,705

Powell, WY 2007 2,811 $45,245 1,486

High 2011 154,746 $72,650 4,096

Low 2000 27 $26,228 5

Median 2006 10,190 $41,925 1,414

Standard Deviation 2.2 43,561 $10,627 1,093

■ 
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statements at face value without correcting for such 
transfers. 

The two additional facts needed to assess NPV—
project cost and weighted average cost of capital 
(WACC)—are taken from the official documents issued 
to underwrite the bonds used to finance each project, 
as reported to the Municipal Securities Rulemaking 
Board (MSRB). The project costs reflected in the bond 
documents may underestimate the actual capital 
costs for some of these projects. A review of media 
and industry reports suggests that many of these 
projects were supported by transfers or loans from a 
municipality’s electric power operations that are not 
reflected in the bond financing. 

Table II: 

Overview of Dataset

Number of 
Municipalities

Cash 
Flow

Project 
Cost 

Cost of 
Capital

13 municipalities Actual Actual Actual

7 municipalities Actual Estimated Estimated

Seven projects did not submit their bond issuance 
documents to the MSRB. For these projects, we esti-
mate project cost based on the median project cost 
per household (adjusted for 2010 dollars) for the 13 
projects for which we have data, which is $2,215 per 
household. We then multiply the median adjusted pro-
ject cost per household by the number of households 
in the city to derive a data-based estimate for adjusted 
project cost. For the WACC, we use the median of the 
13 projects for which we have data. 

Table III reports the financial data on project cost 
and WACC. On this table, project cost is stated in 
the actual amounts cited at the time the project was 
initiated. Those project costs are adjusted to 2010 
dollars using the Bureau of Labor Statistics’ average 
annual inflation rate from 2000 to 2010 of more than 
two percent. Note that project cost does not include 
any federal or state subsidies. In addition, the project 
cost includes only the cost to construct the basic fiber 
network and does not include the capital costs of 
attaching customers to the network.

The costs of the projects for which we have finan-
cial data range from more than $765 to $5,549 per 
household, adjusted to 2010 dollars, with a median 
of $2,215 per household. These numbers are higher 

than the project cost for Verizon’s FiOS project, which 
were approximately $750 per home passed. They are 
lower than the estimated $3,000 per-household cost 
for Australia’s attempted public fiber network that 
proved nonviable.

The project cost data for the two cities with substan-
tially lower population densities than the others in the 
sample warrant some additional discussion. First, the 
fact that Churchill County has a population density 
of only five people per square mile suggests that its 
project costs may well exceed the median adjusted 
project cost of the sample. 

Second, Vernon, California, has an estimated adjusted 
project cost of $59,390. With a population density of 
only 22 people per square mile, basing project costs 
on adjusted project cost per household is likely to 
yield estimates that are too low. Furthermore, Vernon 
is atypical in that it is an industrial city near Los 
Angeles with fewer than 30 households that caters 
primarily to businesses. The commercial focus of this 
project implies that the project cost estimate based 
on the number of households probably underestimates 
the project cost. A review of Vernon’s annual financial 
report suggests that the cost of the project was $3 
million as of 2006, which is the equivalent of $3.4 
million in 2010 dollars, which is much higher than the 
estimated adjusted project cost reported above and 
equal over $125,000 per household. 

In addition, project cost does not take into account any 
subsidies provided by state governments or the federal 
government. For example, it omits the $111.5 million 
in stimulus spending provided to Chattanooga or the 
$16.2 million promised to UTOPIA under the American 
Recovery and Reinvestment Act of 2009. Future 
projects are unlikely to benefit from such subsidies. 
As a result, the conclusions based on these data are 
probably best regarded as a best-case scenario from 
the standpoint of municipal fiber.

Regarding weighted average cost of capital, the medi-
an for the 13 projects for which we have data is five 

[P]roject cost does not take into account any 

subsidies provided by state governments or 

the federal government.
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percent. One outlier bears mentioning: UTOPIA has a 
WACC of nearly 11 percent, well above the next high-
est WACC of seven percent. UTOPIA’s WACC differs 
from the others’ because it was the only project to 
base its bond on a variable interest rate. We based 
our estimated WACC on the maximum interest rate 
permitted by the three bonds used to finance the 
project, which varied from 10 percent to 12 percent. 
Admittedly, the maximum interest rate is likely higher 
than what UTOPIA actually paid. In fact, a review of the 
financial statements reveals that the interest rate for 

UTOPIA’s bonds varied from 0.15 percent to 2.83 per-
cent from 2010 to 2014. That said, because UTOPIA 
generated negative cash flow from 2010 to 2014, 
the use of the higher WACC actually reduces the size 
of the losses and thus represents a conservative 
assumption that places the project in the most favor-
able possible light. Note also that removing UTOPIA’s 
WACC from the data would have a negligible effect on 
the median WACC used as an estimate for the seven 
projects for which we do not have complete data, only 
causing it to drop from 5.11 percent to 5.04 percent.

Table III: 

Basic Financial Data

Municipality Project Cost Adjusted Project Cost 
Adjusted Project Cost 

per Household
Weighted Average 

Cost of Capital

Fayetteville, TN $11,000,000 $14,039,772 $4,237 6.26%

UTOPIA, UT $185,000,000 $224,877,300 $1,547 10.77%

Kutztown, PA $5,800,000 $7,050,207 $3,412 6.36%

Windom, MN $9,470,000 $10,963,025 $4,709 6.12%

Pulaski, TN $8,500,000 $9,602,904 $2,425 3.90%

Burlington, VT $33,000,000 $36,383,199 $2,139 7.25%

Lafayette, LA $110,405,000 $118,789,745 $2,215 4.98%

Tullahoma, TN $16,975,000 $18,264,172 $2,053 4.24%

Clarksville, TN $40,200,000 $43,253,003 $765 4.65%

Chattanooga, TN $162,000,000 $170,101,635 $1,099 4.85%

Monticello, MN $26,445,000 $27,767,517 $5,549 6.68%

Wilson, NC $29,190,000 $30,649,795 $1,417 4.36%

Salisbury, NC $30,000,000 $31,500,303 $2,224 5.11%

Churchill County, NV $20,578,667 (est.) $24,893,781 (est.) $2,215 (est.) 5.11% (est.)

Vernon, CA $61,278 (est.) $59,390 (est.) $2,215 (est.) 5.11% (est.)

Loma Linda, CA $18,867,693 (est.) $22,064,618 (est.) $2,215 (est.) 5.11% (est.)

Bristol, TN $24,535,450 (est.) $28,692,715 (est.) $2,215 (est.) 5.11% (est.)

Morristown, TN $25,392,589 (est.) $28,779,887 (est.) $2,215 (est.) 5.11% (est.)

Brookings, SD $17,869,231 (est.) $20,252,935 (est.) $2,215 (est.) 5.11% (est.)

Powell, WY $5,786,521 (est.) $6,225,980 (est.) $2,215 (est.) 5.11% (est.)

High $185,000,000 $224,877,300 $5,549 10.77%

Low $61,407 $59,390 $765 3.90%

Median $22,557,059 $26,299,149 $2,215 5.11%

Standard Deviation $50,147,004 $57,141,294 $1,143 1.45%

■ 
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2.2 Five-Year Net Present Value (NPV)
The data from the official bond documents can be 
combined with the data from the audited financial 
statements submitted by these projects to calculate 
the primary financial tool used by the investment com-
munity for valuing projects: Net Present Value (NPV). 
NPV reflects that the fact the income statements 
typically provide a misleading perception of an ongo-
ing operation’s viability. Instead of basing its analysis 
on the accounting profits and losses reported on the 
income statement, NPV focuses on the cash flowing 
into and out of an organization. Cash flow is generally 
regarded as more relevant because it (and not income) 
determines whether an organization becomes insolvent 
and must either raise more capital or default. The crit-
ical importance of cash flow explains why all financial 
statements include statements of cash flow along with 
balance sheets and income statements and why cred-
itors place the most emphasis on projected cash flows.

We then calculate cash flow for each project for the five 
years beginning in 2010 and ending in 2014. The stan-
dard method for calculating net cash flow in financial 
statements requires adding noncash operating expens-
es back to operating income to determine the impact 
of a particular year’s operations on each municipality’s 
cash position. Noncash adjustments can be significant, 
sometimes causing a given year’s cash flow to deviate 
from its reported income by millions of dollars. 

The most significant noncash expense is deprecia-
tion, which is the method for allocating the costs of 
long-lived capital investments across multiple years. 
Consider a project that requires an up-front invest-
ment of $30 million for equipment that is expected to 
last 30 years. On income statements, the cost of that 
investment is allocated across the expected useful life 
of the project, which under straight-line depreciation 
would be $1 million per year. The impact of this invest-
ment on the project’s cash position is much different. 
The project would have to make the entire $30 million 
payment in year zero and no additional payments in 
any later years. This means that the income statement 
will overstate the project’s financial performance in 
year zero and understate the project’s financial perfor-
mance in all later years.

Income statements also exclude non-operating cash ex-
penses, such as “capital and related financing,” which 
includes payments to cover financing obligations as 
well the cost to acquire any additional capital that may 
have become necessary. These amounts must also be 
taken into account when determining cash flow even 

though they will not appear on the income statement. 
Note that this analysis does not take into account 
interfund transfers from a municipality’s electricity 

operations or from other forms of non capital financing 
used to support either FTTH operation. Indeed, there 
is evidence that some municipalities may have made 
some transfers to balance their books in particular 
years. The systematic, city-specific examination that 
would be required to determine whether shortfalls in 
FTTH operations were being covered by transfers from 
other accounts would have caused so much deviation 
from the data as reported that we opted to rely on the 
data from the financial statements without identifying 
and correcting for these transfers.

Note also that bonds are sometimes structured to re-
quire minimal capital repayments during most of their 
life and to make a large balloon payment towards 
the end of the bond period. Balloon payments are 
appropriate for projects with long useful lives that are 
likely to be refinanced by additional bonds. The fact 
that broadband networks are assumed to have useful 
lives of 30 to 40 years raises questions about using 
such a repayment structure for a municipal fiber proj-
ect. In any event, the use of large balloon payments 
towards the end of the project means that the cash 
flow data from 2010 to 2014 do not include their fair 
share of capital service. As such, they arguably por-
tray an optimistic picture of these projects’ financial 
prospects.

The cash flow for any particular year also properly 
includes any increases or decreases in net working 
capital required by operations, which is the change 
in the project’s current assets and current liabilities. 
This adjustment accounts for increases in noncash 
current assets, such as accounts receivable, which 
are reported as revenue on the income statement but 
are not immediately realized as cash. Similarly, this 
adjustment also accounts for increases in current lia-
bilities, such as accounts payable, which are reported 
as an expense on the income statement but are not 
immediately paid out in cash. Changes in working 
capital can be quite significant.

Lastly, future cash flows are generally worth less than 
current cash flows. The real impact of a $1 million 
expense is less than $1 million if it can be delayed by 
a year, because the money can be invested during that 
year and earn interest or, if the organization is already 
in debt, can reduce the principal on which the project 
must pay interest during that year. Conversely, $1 
million in receipts is worth less if postponed a year, 

■ 
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Figure 1: 

Expected Cash Flow Pattern for an Investment
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because the project must forego any returns it could 
have realized if it had received that money a year 
earlier. NPV accounts for these changes by discount-
ing all cash flows, whether positive or negative, by the 
project’s weighted average cost of capital. This can be 
understood either as the cost needed to finance the 
cash flow for a year or as the value that could have 
been earned if the cash were invested for a year. The 
resulting discounted cash flow (DCF) represents the 
value of any particular year’s cash flow adjusted for 
2010 dollars.

The expected pattern for an investment is a large 
negative cash flow in year zero, followed by positive 
cash flows in future years, as depicted in Figure 1. It 
is quite likely that during the early years of a project, 
the cash flow may be negative as the project finds  
its footing.

Table IV shows an example—Chattanooga—of the 
approach taken to value each of the 20 municipal 
fiber deployments. The results show how cash flow 
can deviate substantially from operating income. On 
the one hand, the presence of large expenses for de-
preciation and amortization causes operating income 
to provide too pessimistic a picture of Chattanooga’s 
annual cash flow. On the other hand, the omission 
of capital and financing cash flows cuts in the other 
direction. Changes in working capital can apply in 
either direction. The net effect depends on which of 
these effects dominates the others. For example, 
Chattanooga’s operating income was smaller than 
cash flow in 2010 but larger than cash flow in 2011 to 
2014. These differences underscore the importance 
of looking at cash flow instead of operating income 
and losses.

-



11

THE RESEARCH DESIGN

Table IV: 

Five-Year Net Present Value for Chattanooga

Year 2010 2011 2012 2013 2014

Operating Income -$742,000 $3,729,000 $8,803,000 $11,270,000 $17,456,000

Depreciation/Amortization $5,751,000 $8,136,000 $10,829,000 $12,343,000 $15,073,000

Other Noncash Adjustments -$199,000 $3,759,000 -$3,190,000 $806,000 $573,000

Cash Flow from Capital and Related 
Financing

-$6,197,000 -$16,060,000 -$15,576,000 -$25,200,000 -$33,624,000

Change in Net Working Capital $3,780,000 $3,147,000 -$1,025,000 -$1,675,000 -$131,000

Period Cash Flow $2,393,000 $2,711,000 -$159,000 -$2,456,000 -$653,000

Weighted Average Cost of Capital 4.85% 4.85% 4.85% 4.85% 4.85%

Net Present Value of Period Cash Flow $2,282,379 $2,466,150 -$137,953 -$2,032,397 -$515,393

Cumulative Net Present Value of Period 
Cash Flows

$2,282,379 $4,748,529 $4,610,576 $2,578,179 $2,062,787

-
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3. THE EMPIRICAL RESULTS
We replicate the five-year NPV calculation conducted 
on the financial data from Chattanooga for all of the 
projects encompassed in our study. The results for 
19 projects include the period beginning in 2010 and 
ending in 2014. One project (Vernon, California) did 
not begin reporting its fiber operations separately until 
2011 and thus yields only four years of data. NPV 
provides the standard tool for analyzing a project’s 
financial success. 

3.1 Assessing Each Project’s 
Potential for Success

We compare each project’s five-year NPV to its project 
cost to evaluate the likelihood that the project will re-
main solvent. To correct for differences in project age, 
we adjust all project costs to the equivalent of 2010 
dollars. As noted earlier, project cost does not include 
any state or federal subsidies.

If a project’s five-year NPV is negative, the fact that 
ongoing operations are creating cash losses raises 
serious questions about whether the project should 
continue to operate. If a project’s five-year NPV is  
positive, its likelihood of breaking even depends on 
whether the positive cash flow is large enough to 
cover the project cost. To provide some sense of the 
likelihood, we calculate the number of years a project 
would take to recover its project costs if it were to 
continue to generate cash at the rates generated from 
2010 to 2014. We also report the age of the project 
and the current rate of revenue growth to provide per-
spective about the likelihood that a project’s financial 
condition might sufficiently improve in future years to 
make the project financially viable. The growth rates 
for extremely young projects are expected to be very 
high, as the denominator for any growth calculation is 
likely to be quite small. Growth rates can be expected 
to taper off as a project matures.

Even before taking into account project cost, a key 
finding is that 11 of the 20 projects are cash-flow 
negative, many of them substantially so. The modest 
revenue growth rates for most of these cities offers lit-
tle promise that their operations are likely to improve 
enough to become cash-flow positive, let alone cover 
project costs. Of those with the highest growth rates, 

one (Monticello, Minnesota) has already defaulted on 
its bonds and another (Salisbury, North Carolina) has 
had its bond rating cut out of concern that a default 
may be imminent.

For projects that are cash-flow positive, the key ques-
tion is whether the cash flows are sufficiently large to 
support recovery of project costs. A rough estimate of 
how quickly municipal fiber projects can expect to cov-
er their project costs is the number of years it would 
take the projects in our data set to recover its initial 
project costs if operating cash flow remained at 2010 
to 2014 levels. For reference, financial statements 
often estimate that fiber networks will have a useful 
life of 30 to 40 years.

Of the nine projects in our dataset that are cash-
flow positive, five have cash flow that is so small 
that recovering project costs would take more than a 
century (Pulaski, Tennessee; Tullahoma, Tennessee; 
Chattanooga, Tennessee; Powell, Wyoming; Brookings, 
South Dakota). Again, the relatively modest annu-
al growth rates raise serious questions about how 
much these projects’ financial performance is likely 
to improve. For two other municipalities (Fayetteville, 
Tennessee; Windom, Minnesota), the recovery period 
is 61 and 65 years, beyond the 30- to 40-year expect-
ed useful life of a fiber network. 

The data identify only two potential success stories. 
First, at 34 years, Bristol, Tennessee, is on track 
to recover its project costs within a reasonable life 
expectancy of the fiber network.12 Second, Vernon gen-
erated enough cash flow from 2011 to 2014 to cover 
its estimated adjusted project costs. As noted earlier, 
Vernon’s municipal fiber project is atypical in ways 

For projects that are cash-flow positive, 

the key question is whether the cash flows 

are sufficiently large to support recovery of 

project costs.

12. Note that Bristol, Tennessee, refers to the project in Tennessee operated by Bristol Tennessee Essential Services (BTES), not 
the project in Bristol, Virginia, operated by Bristol Virginia Utilities (BVU) that was recently sold to a private company.
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that may understate its project costs, and the city’s 
commercially oriented nature limits its usefulness as 
a role model for other cities. If we use the adjusted 
project cost of $3.4 million derived from Vernon’s 
2006 financial statements, the payback period length-
ens to 110 years.

3.2 Modeling the Returns for a 
Hypothetical Project

The data permit us to estimate how a hypothetical 
project might perform. We approach this in two ways. 

First, we use the actual returns achieved by these 
cities to estimate how a future project might perform 
during the 14-year period for which we have data. 
Second, we conduct regression analysis on the data 
to construct a model that allows us to project the 
financial performance of a hypothetical project into  
the future.

Beginning first with the model based on actual returns, 
the data include projects of a wide range of ages. Some 
of the projects were newly formed, with one starting 
the year after the study period began. The oldest had 
been operating for 10 years as of 2010 and for 14 

Table V: 

Discounted Cash Flow Analysis

Municipality
Age of Project 

as of 2010
Net Present 

Value 2010-14
Adjusted 

Project Cost

Years for 
Project to 

Turn Positive

Annual Rate 
of Revenue 

Growth

Fayetteville, TN 10 $1,141,877 $14,039,772 61 4.53%

UTOPIA, UT 8 -$7,188,982 $224,877,300 never 16.77%

Kutztown, PA 8 -$1,748,722 $7,050,207 never 3.10%

Windom, MN 6 $838,936 $10,963,025 65 9.86%

Pulaski, TN 5 $97,948 $9,602,904 490 10.30%

Burlington, VT 4 -$10,605,688 $36,383,199 never 0.68%

Lafayette, LA 3 -$36,086,333 $118,789,745 never 35.94%

Tullahoma, TN 3 $846,549 $18,264,172 108 20.13%

Clarksville, TN 3 -$7,442,513 $43,253,003 never 23.65%

Chattanooga, TN 2 $2,062,787 $170,101,635 412 41.08%

Monticello, MN 2 -$25,508,327 $27,767,517 never 34.86%

Wilson, NC 2 -$2,900,201 $30,649,795 never 10.12%

Salisbury, NC 2 -$1,702,339 $31,500,303 never 103.82%

Churchill County, NV 6 -$470,833 $24,893,781 never -2.39%

Vernon, CA 5 $156,602* $59,390 2 16.63%

Loma Linda, CA 5 -$2,445,825 $22,064,618 never 10.32%

Bristol, TN 5 $4,168,048 $28,692,715 34 19.22%

Morristown, TN 4 -$4,281,017 $28,779,887 never 8.28%

Brookings, SD 4 $290,521 $20,252,935 349 4.27%

Powell, WY 3 $24,847 $6,225,980 1,253 14.88%

High 10 $4,168,048 $224,877,300 1,253 103.82%

Low 2 -$36,086,333 $59,390 never -2.39%

Median 4 -$1,086,586 $26,299,149 108 10.32%

Standard Deviation 2.2 $9,549,916 $57,141,294 375 22.06%

* Represents only four years of data

-
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years as of 2014. Together these data provide actual 
cash flows covering the first 14 years of the various 
municipal fiber projects’ existence. 

We normalized the annual cash flows to 2010 dollars. 
To correct for differences in project size, we reported 
the cash flows on a per-household basis. Because 
Vernon is predominantly targeted toward businesses, 
we conduct analyses both including Vernon and exclud-
ing Vernon as an outlier. We then took a simple aver-
age of the results that all of the projects achieved for 
any particular year. For example, the data set includes 
annual cash flows for five projects that were in their 
second year of operation. We averaged the normalized 
per-household cash flows for those five cities to obtain 
an estimate of how a hypothetical project might per-
form in year two. After repeating the analysis for years 
zero to 14, we added the average DCFs to estimate 
how a hypothetical project might perform in the first 14 
years of its life. The results are reported in Table VI.

If a hypothetical project were to achieve the same 
results for the first 14 years of its existence as the 
average of the projects in our dataset, it would have 
an aggregate negative discounted cash flow of more 
than $705 per household. Taking into account the 
median project cost of $2,215 per household, a hypo-
thetical project that achieved the same returns as the 
projects in our dataset would lose more than $2,920 
per household during its first 14 years. Although the 
average cash flows are somewhat unstable year to 
year, the overall trend is positive.

To project beyond 14 years, we conduct a regression 
analysis to the annual data reported above. A linear 
regression estimates that a hypothetical project would 
recover the median adjusted project cost per household 
of $2,215 in 115 years. (Details appear in Appendix I, 
and the results are depicted in Figure 2.) If Vernon is 
omitted as an outlier case, the time to recover the 
adjusted project cost per household extends to 125 
years. Including controls for median household income 
and population density extends the break even time 
periods to 81 years and 136 years respectively. All of 
these estimates far exceed the 30- to 40-year expected 
life of a fiber network. These results should be inter-
preted with considerable caution. The fact that the data 
set only consists of 99 observations limits the statisti-
cal significance of this model. 

The regression depicted in Figure 2 assumes that 
cash flow would follow a pattern of linear growth. 
However, the economic, technological, and business 

literature usually assumes that adoption of new 
products will follow an S-curve, with adoption begin-
ning somewhat slowly at first, accelerating as the 
product gains acceptance, and then slowing down as 
the market approaches saturation. If so, the constant 
and inexhaustible growth assumptions associated with 
linear models would be unduly optimistic. 

Fortunately, transformations exist that can fit regres-
sions to an S-curve. The results of this regression 
are depicted in Figure 3. (See Appendix II for details.) 
Interestingly, fitting the data to an S-curve yields an 
estimate that starts at a lower level than under a 
linear regression during the initial years of the project. 
The S-curve pattern calls for cash flow to reach sat-
uration and taper off. As a result, the S-curve model 
estimates that a hypothetical project would take 318 
years to recover the median adjusted project cost of 
$2,215 per household. Even if Vernon is omitted as 
an outlier, the model estimates that a hypothetical 
project would take 109 years to recover the median 
adjusted project cost. 

As was the case with the linear model, these esti-
mates exceed the expected 30- to 40-year expected 
life of a fiber network. Again, the small number of 
observations limits the statistical significance of these 
results and emphasizes the need for exercising con-
siderable caution in placing too much weight on these 
conclusions. 

3.3 Analysis of the Determinants 
of the Results

A further regression analysis sheds light on which fac-
tors contribute to viability and nonviability. Specifically, 
we explore whether the poor results are the result of 
weak revenue from attracting too few subscribers, 
inefficient operations, or capital expenses that are too 
high. (For details, see Appendix III.) 

Even if Vernon is omitted as an outlier, the 

model estimates that a hypothetical project 

would take 109 years to recover the median 

adjusted project cost.
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The dependent variable is constructed by dividing the 
adjusted project cost by NPV from 2010 to 2014. This 
provides a measure of what fraction of the adjusted 
project cost was recovered during that five-year period. 
Regarding the independent variables, capital expenses 
are measured by adjusted project cost per household 
in 2010 dollars. The strength of revenue generation 
is measured by revenue per household in 2014. 
Operating efficiency is measured by operating cost  

as a percentage of operating revenue in 2014. The 
data are summarized in Table VII.

Regressions on the full dataset identified revenue 
per household tended as statistically significant and 
yielded coefficients that were very similar in spec-
ifications that both omitted and included median 
household income and population density as controls. 
Specifications that omitted Vernon found operating 

Figure 3: 

S-Curve Regression Analysis
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Figure 2: 

Linear Regression Analysis
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Table VII: 

Project Cost, Operating Revenue, and Operating Cost

Municipality

Net Present Value 
2010-14 per 

Adjusted Project 
Cost

Adjusted 
Project Cost per 

Household

Revenue per 
Household

Operating 
Expense per 
Operating 
Revenue

Vernon, CA 2.64 $2,215 $12,398 185%

Bristol, TN 0.15 $2,215 $1,507 85%

Fayetteville, TN 0.08 $4,237 $1,145 86%

Windom, MN 0.08 $4,709 $1,162 93%

Tullahoma, TN 0.05 $2,053 $698 86%

Brookings, SD 0.01 $2,215 $4,160 89%

Chattanooga, TN 0.01 $1,099 $645 83%

Pulaski, TN 0.01 $2,425 $797 87%

Powell, WY 0.00 $2,215 $104 86%

Churchill County, NV -0.02 $2,215 $229 110%

UTOPIA, UT -0.03 $1,547 $37 129%

Salisbury, NC -0.05 $2,224 $340 78%

Wilson, NC -0.09 $1,417 $588 95%

Loma Linda, CA -0.11 $2,215 $43 87%

Morristown, TN -0.15 $2,215 $707 88%

Clarksville, TN -0.17 $765 $267 108%

Kutztown, PA -0.25 $3,412 $581 115%

Burlington, VT -0.29 $2,139 $426 94%

Lafayette, LA -0.30 $2,215 $599 92%

Monticello, MN -0.92 $5,549 $352 160%

High 2.64 $5,549 $12,398 185%

Low -0.92 $765 $37 78%

Median -0.03 $2,215 $484 91%

Standard Deviation 0.64 $1,143 $757 27%

efficiency to be statistically significant, although in-
clusion of controls for median household income and 
population density caused the statistical significance 
to disappear. The fact that these regressions yielded 
statistically significant results based on only 19 or 20 
observations is remarkable. These results suggest 

that the manner in which a municipal fiber project is 
operated, both in terms or generating revenue and 
minimizing operating cost, play a more critical role 
in the success of a municipal fiber project than the 
upfront capital costs.

-
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4. CASE STUDIES
The overall data paint a relatively pessimistic picture 
of municipal fiber projects’ financial prospects. Of 
the 20 projects, more than half are cash-flow nega-
tive, and 18 were unable to generate sufficient cash 
between 2010 and 2014 to recover their project costs 
within the life expectancy of the broadband network.

That said, insight can be gained by conducting case 
studies of specific projects to see the causes of suc-
cess and failure. This section begins by focusing on 
the potential success stories: Bristol, Tennessee, and 
Vernon, California. 

This section also examines a number of other projects 
that have garnered significant attention from industry 
analysts, policy advocates, and the media, starting 
with Chattanooga and proceeding to the others in the 
order of their date of inception. Media attention is ad-
mittedly a nonobjective basis for selecting case stud-
ies, but if anything, the bias is toward those projects 
that are regarded as the most promising. Moreover, 
like the underlying data set, these case studies do not 
include municipal fiber projects that have already been 
liquidated, such as Provo, Utah, which was sold to 
Google for $1 and still left the city holding $39 million 
in debt; Dunnellon, Florida, which was sold for $1 mil-
lion and left behind $7 million in debt after losing as 
much as $300,000 per month; and Marietta, Georgia, 
which sold its $30 million fiber network at a loss of 
$11 million. 

On the other hand, the case studies omit a number of 
projects that have garnered little media attention but 
are sufficiently cash-flow positive to have an outside 
chance of breaking even. Specifically, these include 
Fayetteville, Tennessee, and Windom, Minnesota, 
which would recover their project costs in less than 
70 years at the cash-flow rates achieved from 2010 
to 2014. Unfortunately, there is insufficient secondary 
material to develop full case studies around these 
projects.

4.1 Bristol, Tennessee
Of all the projects in this study, the project operated by 
Bristol Tennessee Essential Services (BTES) appears to 
be the only one with a reasonable prospect of recov-
ering its costs. BTES began providing telephone and 
Internet service via DSL in 2005 and began offering 
gigabit service via a fiber network in 2012.

If BTES continues to generate cash flow at the rate 
it achieved from 2010 to 2014, it would pay off its 
estimated project cost in 34 years. The pattern of 
the cash flows do raise some cause for concern. 
Although the project is cash-flow positive over the 
entire five-year period running from 2010 to 2014, the 
magnitude of the cash flows decreased during the last 
three years of the study, dropping from a high of $245 
per household in 2011 to a mere $1 per household in 
2014. This is a particular concern because BTES did 
not begin offering fiber until 2012. The strong 2010 
and 2011 results thus reflect the success of BTES’s 
DSL operations, although BTES undoubtedly incurred 
capital costs in 2010 and 2011. While BTES contin-
ued to be cash-flow positive in 2012–2014, the overall 
performance from 2010–2014 likely overstates its 
chances to break even. If the analysis is restricted to 
the cash-flow rates from 2012–2014, the break even 
period lengthens to over 200 years. The project is 
relatively young, and revenue grew at a robust rate of 
more than 19 percent from 2010 to 2014; that time 
period covered years five to nine of the project’s over-
all operations. This suggests that its cash flow has 
some upside room to grow. 

The data reveal the reasons for BTES’s success. 
BTES’s revenue of more than $1,500 per house-
hold exceeds the dataset average of nearly $450 
per household reflected in the overall data set and 
ranks third among the projects we studied. BTES also 
appears to be operating efficiently, with costs amount-
ing to 85 percent of revenue. Note that we estimated 
BTES’s project cost at $24.5 million based on the 
median cost per household in our data set. BTES’s 
financial statements reflect the more modest amount 
of $14.8 million in capital assets in its Advanced 
Broadband Services Business Unit. 

Somewhat surprisingly, BTES has garnered relative-
ly little publicity despite its strong performance. In 
2010, city leaders began a drive to use fiber to attract 
new businesses in an attempt to capture some of the 
acclaim being garnered by Chattanooga.

4.2 Vernon, California
On paper, the municipal fiber project initiated by 
Vernon appears to possess the best financial picture 
in our data set. The project only began reporting its 
broadband operations separately in 2011, so the 
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data cover only four years. Between 2011 and 2014, 
Vernon averaged a DCF of more than $38,000 per 
year for a four-year total of $156,602. The fact that 
the estimated project cost was less than $60,000, 
measured in 2010 dollars, suggests that Vernon 
should have been able to recoup its investment in 
less than two years. A review of Vernon’s annual finan-
cial statements suggests that the project costs were 
substantially higher, equalling $3 million as of 2006, 
in which case the payback period lengthens to over 
100 years.

A closer look raises further questions about whether 
Vernon can serve as a model for other cities. Vernon 
is the smallest incorporated city in California, covering 
only 5.2 square miles. It is an industrial city just south 
of downtown Los Angeles with only 30 homes and 100 
residents, compared with the 1,800 businesses and 
55,000 people employed there. That explains why its 
population density of 22 people per square mile is so 
much lower than that of the other cities in this study. 
The fact that the network was constructed for busi-
nesses and not residents suggests why the estimate 
based on the number of households appears to under-
state the true project cost. It also explains why Vernon 
was able to generate revenue per household that is 
24 times higher than the overall rates generated by 
the projects in this study.

In addition, the financial results raise some cause for 
concern. As an initial matter, Vernon’s municipal fiber 
project consistently runs annual operating losses of 
roughly $275,000, although these paper losses are 
largely the product of large depreciation and other 
noncash adjustments that do not affect cash flow. At 
the same time, the cash flow in 2014 was negative 
after running positive from 2011 to 2013. In addition, 
revenue grew only at an annual rate of almost 17 per-
cent. Such a low growth rate does not augur well for a 
young project. 

Of even greater concern are the problems identified 
in a 2011 investigative report published by the Los 
Angeles Times (Becerra 2011). The paper reported 
that Vernon’s electric utility amassed nearly half a 
billion dollars in debt through a series of increasingly 
complex and grandiose investments, as well as exces-
sive spending on employee compensation and fees for 
lawyers and consultants. Although the article conclud-
ed that Vernon is unlikely to default on its obligations, 
its bond rating is relatively low compared with its 

peers. The city also raised electric power rates 16 per-
cent in 2011 and announced plans to increase rates 
five percent each year for the next decade after that. 
Vernon’s atypical nature is further underscored by the 
fact that Vernon pays its city leaders and outside legal 
counsel far more than the average city. Allegations of 
public corruption have also led the California State 
Assembly to consider legislation to force Vernon to 
disincorporate.

Vernon’s unusual demographic characteristics make 
project cost difficult to estimate and make it problem-
atic as a model for other cities to follow. In addition, 
the troubled state of the electric power utility raises 
plenty of reasons for caution.

4.3 Chattanooga, Tennessee
Of all the projects in this study, the project in 
Chattanooga is by far the best known. Key pol-
icymakers, such as the OECD and the Federal 
Communications Commission, and media thought 
leaders, such as the New York Times and the 
Washington Post, repeatedly point to Chattanooga as 
a model for others to emulate. Chattanooga now pro-
motes itself as “Gig City” and claims to have attracted 
new businesses and jobs to the area. Chattanooga 
has actively advocated for expanding municipal fiber, 
having successfully petitioned the FCC in February 
2015 to preempt state laws barring municipal broad-
band; that decision was appealed and overturned by 
the courts in August 2016. 

Although associated most strongly with Chattanooga, 
the project also includes other nearby cities.13 It is 
run by the Electric Power Board of Chattanooga (EPB), 
which also serves as the electric power utility for the 
area. The EPB board approved the plan to offer FTTH 
service in 2007, and Chattanooga granted EPB a fran-
chise to do so in 2008. Initial planning was financed 
by a $50 million loan from EPB’s electric power oper-
ations. Construction was financed by $220 million in 
local revenue bonds, $162 million of which were used 
to fund the fiber project. The project also received 
$111.5 million in federal stimulus funding from the 
U.S. Department of Energy to promote the deploy-
ment of smart grids. The project cost in this analysis 
considers only the $162 million of bond revenue and 
omits the $50 million EPB loan and $111.5 million in 
stimulus funding.

13. The Chattanooga project also provides service to Red Bank, East Ridge, Ridgeside, Hamilton County, Signal Mountain, Soddy 
Daisy, and Rossville in Tennessee and Lookout Mountain in Georgia.
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EPB began offering broadband service in 2009 and 
has achieved strong penetration. It generated more 
than $1,200 per household in 2014, compared with 
the average of $446 generated overall by the projects 
in this study. Lower-speed subscriptions accumulated, 
although the high prices (more than $350 per month) 
slowed adoption of gigabit service. The Economist 
(2012) reported that EPB had only nine residents and 
two business that had subscribed to the $350 gigabit 
service two years into the project. EPB subsequently 
dropped prices to more competitive levels and now 
is enjoying more robust subscribership for gigabit 
service.

EPB’s fiber operations were cash-flow positive by 
roughly $2 million from 2010 to 2014. While repaying 
the project cost would take 412 years at this rate, 
the project is relatively young, and revenue grew at a 
healthy 41 percent annual rate from 2010 to 2014. 

A closer look at EPB’s financial returns does raise 
some concerns about EPB’s future. EPB’s fiber oper-
ations did generate over $2 million in positive cash 
flow during the five-year period from 2010 to 2014. 
Unfortunately, this number is dwarfed by the $162 
million in bond indebtedness that EPB undertook to 
finance this venture. In addition, an examination of 
the annual cash flows from 2010 to 2014 reveals that 
although cash flow was positive for 2010 and 2011 
and for the entire five-year period, it was negative in 
2012, 2013, and 2014. The instability of cash flows 
caused by major financing deadlines makes it difficult 
to determine whether this represents a broader trend 
that is likely to continue. Moreover, the Chattanooga 
bond requires a $71.7 million principal payment in 
2033, which represents 44% of the total indebted-
ness. Backloading the repayment of principal is quite 
common. It envisions that the bond will be refinanced 
with another a new issuance. That said, because 
the cash flows from 2010 to 2014 do not include a 
proportionate share of the repayments of principal, 
if anything these data understate the difficulties that 
Chattanooga may face in covering its project costs.

A final note of caution comes from the fact that EPB 
achieved these returns with the support of $111.5 
million in stimulus funding that future projects are 
unlikely to be able to duplicate. Including the stimulus 
money in the project cost would increase the time 

needed for the project to break even from 412 years 
to 683 years, assuming that cash flow remains at the 
rates realized during the period from 2010 to 2014.

The 2007 EPB proposal that supported the 
Chattanooga project was based in part on the as-
sumption that the fiber optic network would provide 
sufficient benefits to the smart grid to justify the 
expense, even if EPB did not use it to offer broadband 
service. This statement should be approached with 
considerable caution. State laws typically prohibit the 
use of electric power operations to cross-subsidize 
telecommunications operations and vice versa. To the 
extent that this is true, public utility laws and sound 
economic and accounting principles dictate that the 
electric power operations should compensate the fiber 
operations for these benefits. That would also per-
mit the cash-flow analysis to accurately reflect these 
benefits. If these benefits would be sufficient to cover 
the project cost, even in the absence of broadband 
customers, then the size of the cross-subsidy is likely 
to be significant.

4.4 UTOPIA, Utah
The Utah Telecommunication Open Infrastructure 
Agency (UTOPIA), a consortium of 16 Utah cities that 
joined together in 2002 to provide a public fiber net-
work, has had an unusually troubled history. UTOPIA 
was initially financed by $135 million in bonds. Eleven 
of the cities together pledged an aggregate of $202 
million of their sales tax revenue over 20 years to cov-
er up to 39 percent of the indebtedness and interest 
should the venture fail. UTOPIA would serve the five 
cities that refused to pledge their sales tax revenue 
only after the buildout of the 11 pledging cities was 
complete.14 The network operates on a wholesale 
basis, by relying on other ISPs to offer retail services 
using its facilities. 

As of 2007, the network’s financial performance 
trailed projections by a wide margin, offering service 
to less than one third of the number of projected 
addresses, essentially providing full service to three 
cities and partial service to three additional cities, 
and signing up only 12 percent of the number of pro-
jected subscribers. The project was further distracted 
by a protracted battle over a $66 million loan offered 

14. The 11 pledging cities are Brigham City, Centerville, Layton, Lindon, Midvale, Murray, Orem, Payson, Perry, Tremonton, and West 
Valley City. Five cities are currently non-pledging members of UTOPIA: Cedar City, Cedar Hills, Riverton, Vineyard, and Washington 
City. Salt Lake City and South Jordan considered joining, but declined. Roy and Taylorsville initially joined, but are no longer part of 
UTOPIA.
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by the U.S. Department of Agriculture’s Rural Utility 
Service (RUS). RUS provided an initial $21 million in 
funding in 2007, but refused to release the remain-
der until UTOPIA “improved its financial condition and 
developed a new business plan.” At that point, UTOPIA 
was insolvent, burdened by $11 million in construc-
tion costs that it had expected the RUS loan to cover, 
although UTOPIA eventually settled a lawsuit against 
RUS in 2014 for $10 million. The project replaced its 
management team, and 10 of the pledging UTOPIA 
cities backed a new $185 million bond issue to repay 
RUS, cover the shortfall, and retire the original loan. 
These cities increased their pledge from $202 million 
to $495 million and extended the pledge period from 
20 years to 33 years. The city of Payson chose not to 
support the new bond issue.

The new financing failed to put UTOPIA on a sound fi-
nancial footing. Heavy losses in 2009 and 2010 left the 
project insolvent once again. UTOPIA began to call on 
its cities make good on their pledges by providing be-
tween $250,000 and $3.3 million annually. West Valley 
City faces the largest potential burden, totaling $147 
million over 30 years. In 2010, UTOPIA was awarded 
$16.2 million in federal stimulus funding as part of the 
Broadband Technology Opportunities Program (BTOP) 
created by the American Recovery and Reinvestment 
Act of 2009. UTOPIA received $7 million of the stimulus 
funding in 2013 and $1.6 million in 2014. 

Despite these additional investments, UTOPIA has 
continued to perform poorly, earning $22.4 million 
in negative cash flow from 2010 to 2014. UTOPIA’s 
financial statements reflect total liabilities of $333.5 
million, including the $185 million in bonds issued 
in 2008 and notes for $56 million, for a negative net 
worth of $167 million. It has consistently struggled 
to meet its coverage targets. As a result, adoption 
has lagged far behind projections. With only 11,000 
subscribers, UTOPIA realized less than $30 in reve-
nue per household in 2014, well below the $446 per 
household benchmark achieved by the other projects 
in this data set. Revenue growth is sluggish at almost 
17 percent.

Because UTOPIA was unable to raise any further fund-
ing through its own organization, nine of the included 
cities created a sister organization, known as the Utah 
Infrastructure Agency (UIA), to obtain new financing for 
building out areas not yet served. UIA raises capital 
to connect areas that demonstrate sufficient interest 
in supporting the network extension and intercon-
nects that new network with UTOPIA. UIA was able to 

issue bonds for $29.5 million in 2011, followed by an 
additional $11.2 million in 2013 and $24.3 million in 
2015, for a total of $65 million. UIA has also suffered 
from cash flow problems, with a negative cash flow of 
$18.5 million from 2010 to 2014, although its opera-
tions turned cash flow positive in 2015 and 2016.

State officials have criticized UTOPIA. A 2012 audit 
conducted by the Legislative Auditor General of Utah 
admonished UTOPIA for investing in poorly utilized 
and partially completed portions of the network, using 
debt financing to cover operating costs, engaging in 
poor planning and mismanagement, choosing unre-
liable business partners, and generating insufficient 
subscribers. UTOPIA has stopped covering the debt 
service on the $185 million bond, although UIA has 
covered all payments on its $65 million in bonds.

In 2014, the Australian investment firm Macquarie 
Capital offered to invest $30 million to complete the 
network, but only if all of the citizens of the 11 cities 
would pay a monthly utility fee of $20 regardless of 
whether they subscribed to the network or not. Five 
of the 11 cities refused to agree to the plan. At that 
point, those five cities began withholding their pay-
ments to UTOPIA pending a clearer outlook of the 
project’s future.

There are some signs that UTOPIA may expand its 
coverage. Five additional cities have granted UTOPIA 
franchise agreements: Salt Lake City, Bountiful, 
Draper, Pleasant Grove, and South Jordan. These cit-
ies will not contribute funds to build out the network. 
Instead, UTOPIA now employs a practice known as 
demand aggregation, in which it only operates in new 
areas where a sufficient number of customers have al-
ready committed to subscribe. The expectation is that 
this expansion will be targeted at first exclusively at 
business customers, although UTOPIA’s management 
expresses hope that the service would eventually be 
extended to residences as well.

4.5 Burlington, Vermont
Another municipal fiber project that was once held up 
as a positive example, but whose star has fallen pre-
cipitously, is Burlington, Vermont. Burlington Telecom 
(BT) began offering FTTH service in 2005 after secur-
ing $22.5 million in financing from Koch Financial. In 
August 2007, BT replaced this initial financing with 
$33.5 million in funding from CitiFinancial. When the 
economic crisis hit in 2008, BT surreptitiously bor-
rowed $16.9 million from Burlington’s “cash pool” and 
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held it for more than 60 days, in violation of the terms 
of the Certificate for Public Good issued by the city. 

The city council appointed a blue ribbon commission 
to conduct an investigation, which concluded that BT 
had spent too much and carried too much debt for its 
customer base such that it could not possibly break 
even. BT ceased making payments to CitiFinancial in 
2010, at which point ownership of BT’s fiber and elec-
tronics transferred to CitiFinancial. Because of these 
problems, Moody’s downgraded Burlington’s credit 
rating three times in two years, although Moody’s up-
graded Burlington’s outlook to positive in March 2017 
following the city council’s approval of the process to 
sell BT. Because the indebtedness was secured by the 
network equipment, CitiFinancial essentially became 
the network owner, although observers questioned 
what this actually meant. In 2014, CitiFinancial settled 
its dispute with BT for $10 million, which the city 
financed through a side deal to sell BT’s assets to a 
local investor and then lease them back. The settle-
ment also required that BT be sold to private inter-
ests, although the city could retain partial ownership, 
and gave the local investors more control the longer 
the sale was delayed. In 2015, the city wrote off as 
a loss the $16.9 million that BT owed to it. The fiber 
network is currently on the market.

During the five-year period from 2010 to 2014, 
Burlington generated a negative cash flow of $10.6 
million. That is largely the result of a $19 million in-
crease in working capital in 2011, which is most likely 
a one-time recognition of BT’s $16.9 million debt to 
the city. Despite having the highest population density 
of any city in this study, its 2014 revenue consisted 
of less than $430 per household, which is below the 
levels achieved by the average project in our data set. 
From 2010 to 2014, revenue grew at a paltry 0.7 
percent, owing to Burlington’s decision to eliminate all 
funding for marketing the network. The completeness 
of Burlington’s failure is demonstrated by the fact that 
municipal fiber advocates who once touted Burlington 
as a model for others to follow now hold it up as a 
lesson of how not to run a municipal fiber system.

4.6 Lafayette, Louisiana
Lafayette, Louisiana, represents another municipal 
fiber system often identified as a role model for other 
cities to follow. Although feasibility studies began 
in 2004, a court action forced the Lafayette Utility 
System (LUS) to submit the bond issue to a referen-
dum in 2005, which passed with 62 percent support. 

After further court battles were resolved in LUS’s favor 
by the Louisiana Supreme Court in 2007, LUS issued 
$100 million in revenue bonds. It began construction 
on LUS Fiber in 2008 and began offering service in 
2009. LUS also issued $14.6 million in bonds in 
2011 and an additional $7 million in 2012. LUS’s 
electrical operations also loaned $16.4 million to LUS 
Fiber, and the Lafayette City Council approved a $5.5 
million loan in 2012.

LUS Fiber operated at a negative $36.1 million in cash 
flow from 2010 to 2014, which is the largest loss in 
absolute terms of the 20 projects in this study and 
the third largest loss on a per-household basis (behind 
Monticello, MN, and Kutztown, PA). Poor operations 
have led management several times to push back 
the date that operations were projected to become 
self-sustaining. Like Chattanooga, Lafayette annual 
cash flows do not include a proportionate share of re-
payment of principal. Instead, the Lafayette bond calls 
for a principal repayment of $18.5 million in 2031, 
which represents roughly 23% of the total indebted-
ness. This suggests that Lafayette would appear even 
less likely to be able to cover its project cost if the 
cash flows from 2010 to 2014 had included a propor-
tionate share of the principal. Despite the negative 
cash flow, a search of news reports failed to reveal 
any allegations that LUS Fiber may be struggling finan-
cially or may be about to default on any of its obliga-
tions. The fact that revenue grew at a healthy annual 
rate of nearly 36 percent from 2010 to 2014 suggests 
there may be some reason for optimism. However, 
Moody’s has expressed concern that including broad-
band operations in LUS’s debt ratios raised questions 
about its ability to cover its debts.

4.7 Wilson, North Carolina
Another project often described by advocates in 
glowing terms is the municipal fiber project in Wilson, 
North Carolina, which operates under the name 
Greenlight. This project has received endorsements 
from key opinion leaders such as President Obama 
and the New York Times and has won several national 
awards. 

Begun in 2006, Greenlight began offering service in 
2009. To raise the $29.2 million needed to construct 
the network, Greenlight used a novel financing mech-
anism known as “certificates of participation,” which 
allows the network itself to serve as collateral rather 
than turn to taxpayers as guarantors. Wilson joined 
Chattanooga in convincing the FCC in February 2015 
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to preempt state laws that prohibited cities from build-
ing broadband networks, only to see that effort struck 
down by the courts in August 2016. 

During the five-year period under study, Greenlight had 
a negative cash flow of $2.8 million. The pattern of 
cash flow growth is somewhat complicated, in that the 
project generated increasingly negative cash flows in 
2010, 2011, and 2012, only to turn cash-flow positive 
in 2013. Cash flow remained positive in 2014, but to 
a smaller degree than in 2013. Revenue per house-
hold of nearly $590 exceeded the dataset average of 
$446. The fact that operational cash flow is negative 
raises questions about whether the project will remain 
solvent, particularly given that revenue grew at the 
somewhat modest annual rate of 10 percent from 
2010 to 2014. As was the case with the Chattanooga 
and Lafayette bonds, Wilson’s bond includes a large 
payment towards the end of the project. Specifically, 
Wilson is due to make a $6.3 million payment in 
2033, which represents roughly 20% of the total 
indebtedness. Again, such balloon payments are 
common for bonds that are expected to be refinanced 
with new debt. Still, it suggests that the Wilson fiber 
build would have appeared even less likely to cover 
its project cost on a standalone basis had the cash 
flow data from 2010 to 2014 included a proportionate 
amount of the repayment of principal. Despite the 
negative cash flow, a review of news reports failed 
to uncover any indications that Wilson is exhibiting 
financial distress.

5. CONCLUSION
To date, debates over municipal fiber have been 
long on rhetoric and short on systematic empirical 
analysis. This report attempts to fill that void and 
provide cities weighing whether to initiate a municipal 
fiber project with the hard data they need to decide 
whether to proceed. NPV is generally recognized as 
the standard methodology for evaluating investments. 
Examining NPV and audited financial statements pro-
vides the firmest possible foundation on which to base 
such an analysis.

The data contained in this study are sobering. 
Municipal fiber is not an option for the 86 percent of 
the country that is not served by a municipal power 
utility. Of the 20 municipal fiber projects that reported 
the results of their municipal fiber operations sepa-
rately, eleven generated negative cash flow. Unless 
operations improve substantially, these projects can-
not continue to operate over the long haul, let alone 
cover the capital costs needed to establish opera-
tions. Of the others, five are projected to take more 
than 100 years to recover their costs, and two others 
are projected to take over 60 years. Only two are on 
track to break even, and one of those is based on a 
highly urban, business-oriented model that few other 
cities are likely to be able to replicate, and the other 
includes data from two years of stronger performance 
when it offered only DSL service. 

A closer examination of specific projects reveals that 
the risks and consequences are quite real. Many 
cities managing these projects have faced defaults, 
reductions in bond ratings, and ongoing liability, not 
to mention the toll that troubled municipal broadband 
ventures can take on city leaders in terms of personal 
turmoil and distraction from other matters important 
to citizens. City leaders should carefully assess all of 
these costs and risks before permitting a municipal 
fiber program to go forward.
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APPENDIX I
The first regression constructs a simple linear model 
of the DCFs from 2010 to 2014. It is based on the 
data set reported in Table V, which consists of the 
DCFs by year normalized to 2010 dollars. The data 
are also reported on a per-household basis to account 
for differences in project size. Each DCF is assigned 
an age based on the number of years the project had 
been operating at the time of a particular DCF, which 
ranges from zero to 14. The dependent variable is sim-
ply the DCFs, and the independent variable is the year. 
The analysis includes specifications that include and 
omit Vernon and specifications that include controls 
for median household income and population density. 
Standard errors are clustered by project.

The results yield a model that begins with a nega-
tive constant and grows slowly over time. The model 
predicts that the project will take 115 years to recover 
the median adjusted project cost of $2,215. If Vernon 
is omitted as an outlier, the time to recover the 
median adjusted project cost lengthens to 125 years. 
Including controls for median household income and 
population density shortens the time to recover me-
dian adjusted project cost to 81 years for the model 
including Vernon and lengthens it to 136 years in the 
model excluding Vernon. 

Care should be placed on attributing too much weight 
to the results of these models. The relatively small 
number of observations and the simplicity of the mod-
el prevent them from achieving statistical significance. 

Table A-1: 

Linear Model of DCFs

Specification Including Vernon Excluding Vernon Including Vernon Excluding Vernon

Year
20.636 
(19.072)

19.412 
(18.058)

18.856 
(13.929)

13.073 
(11.230)

Median household income
-0.0165**

(0.0077)

-0.0150* 
(0.0074)

Population density
-0.0941 
(0.1112)

0.0143 
(0.0559)

Constant
-144.416 
(174.654)

-197.308 
(161.948)

684.869 
(371.567)

440.859 
(242.476)

Observations 99 95 99 95

R2 0.01 0.02 0.10 0.23

*** significant at the 99% level, ** significant at the 95% level, * significant at the 90% level
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APPENDIX II
The second regression uses a transformation to fit the 

data to an S-curve. The independent variable is 

normalized to a range from [0, 1]. In the case of the 

DCF data at the heart of this study, this requires 

adding $2,500 to each DCF and then dividing the 

resulting sum by $8,000. This yields values ranging 

from [0.037, 0.997]. The resulting values are then 

transformed in accordance with the formula . 

The transformed variable is regressed against the year 

number to produce an estimation in the form . 

Standard errors are again clustered by project. The 

results are then converted back into untransformed 

estimates using the formula , which should 

fit an S-curve. The normalization is then reversed by 

multiplying by $8,000 and then subtracting $2,500. 

The use of a transformation precludes running specifi-

cations including controls.

The result is an estimate that is fitted to an S-curve. 

Under the specification including all of the data, the 

model estimates that the project will take 318 years to 

recover the median adjusted project cost in our dataset 

of $2,215 per household. Omitting Vernon as an outlier 

yields a model that estimates that the project will take 

109 years to recover the median adjusted project cost.

Table A-2: 

S-Curve Model of DCFs

Specification Including Vernon Excluding Vernon

Year
0.00844 
(0.00800)

0.0129 
(0.0088)

Constant
-0.397*** 

(0.73)
0.284*** 
(0.061)

Observations 99 95

R2 0.01 0.02

*** significant at the 99% level, ** significant at the 95% level, * significant at the 90% level

ea+{Jx 

Y = l+ea+{Jx 

y' = Jn.2'..... 
1-y 

y' = a+ {ix 
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APPENDIX III
The third regression attempts to measure which 
factors are driving municipal fiber projects’ successes 
or failures: revenue generation, operating efficiency, 
or capital costs. The dependent variable is construct-
ed by dividing the adjusted project cost by NPV from 
2010 to 2014. This provides a measure of what 
fraction of the adjusted project cost was recovered 
during the five-year period running from 2010 to 2014 
reported in Table VII. 

Regarding the independent variables, the strength 
of revenue generation is measured by revenue per 
household in 2014, which as the last year of our 
study measures the project’s most mature operations. 
Operating efficiency is measured by operating cost as 
a percentage of operating revenue in 2014. Capital 
costs are measured by project cost per household 
normalized to 2010 dollars. 

We ran four specifications. The first includes all 20 
of the projects in our data set. The second excludes 
Vernon as a potential outlier, given that the value for 
its independent variable is so discontinuous with the 
other projects, likely driven by the manner in which the 
project’s commercial nature understates its adjusted 
project cost per household. We ran specifications that 
both omit and include population density and median 
income as controls. The results are as follows:

The results of the regression conducted on the full 
data set (that is, including Vernon) identify two factors 
as statistically significant. The regressions that omit 
Vernon yield statistically significant results for reve-
nue per household, which has a t value of 4.15 and a 
statistical significance of 99.9 percent. The specifica-
tion including the controls also yields weak statistical 
significance for adjusted project cost per household, 
with a coefficient that is 1.7 times smaller. Although 
operating efficiency has the largest coefficient and the 
coefficient has the wrong sign, it lacks the statistical 
significance to exclude the possibility that it is differ-
ent from zero. The R2 for these regressions are 0.87 
and 0.90. Overall, such results are remarkable for a 
data set consisting of only 20 entries.

Excluding Vernon from the data set produces coef-
ficients that are similar, but reduces the size of the 
coefficients for both of the variables found to be 
statistically significant in the first specification. Most 
importantly, the specification without the controls 
identifies operating efficiency as statistically signifi-
cant. The magnitude of the coefficient is 25,000 times 
larger than the coefficient for the other independent 
variable. Interestingly, including the controls causes 
the statistical significance to disappear.

Table A-3: 

Regression Estimation of Determinants of DCFs

Specification
Including 
Vernon

Excluding 
Vernon

Including 
Vernon

Excluding 
Vernon

Revenue per household
0.000227*** 

(0.000023)
0.0000309 
(0.0000408)

0.000168*** 
(0.000041)

0.0000217 
(0.0000460)

Operating cost per operating revenue
-0.160 
(0.287)

-0.775*** 
(0.226)

0.422 
(0.417)

-0.475 
(0.365)

Adjusted project cost per household
-0.0000874 
(0.0000525)

-0.0000310 
(0.0000361)

-0.0000996* 
(0.0000503)

-0.0000424 
(0.0000377)

Population density
-0.0000327 
(0.0000550)

-0.0000277 
(0.0000381)

Median household income
-0.0000145 
(0.0000084)

-0.00000575 
(0.00000624)

Constant
0.106 
(0.263)

0.702*** 
(0.211)

0.298 
(0.270)

0.743*** 
(0.217)

Observations 20 19 20 19

R2 0.87 0.59 0.90 0.63

*** significant at the 99% level, ** significant at the 95% level, * significant at the 90% level
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From: David Coale
To: Council, City; Shikada, Ed; Hoyt, George; Abendschein, Jonathan; Batchelor, Dean; UAC; Lait, Jonathan; Luong, Christine; Tam, Christine; Swaminathan, Shiva; Kelty, Hiromi; Marshall, Tomm
Subject: Reach code for residential heat pump HVAC replacement
Date: Monday, October 17, 2022 1:40:50 PM
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CAUTION: This email originated from outside of the organization. Be cautious of opening attachments and clicking on links.

Hi Mayor, Councilmembers and staff,

I support the reach code and thank staff for their work on this.  Just as the code calls for heat pump water heaters when larger remodels occur, and the gas water heater is replace, this should be 
expanded to home space-heating when the gas furnace is replaced.  Since this will only affect about 100 homes as stated in the staff report, this will not be a big impact on the grid as staff has stated.  
Also, it is possible that these remodel projects could choose to replace the old furnace with a heat pump based unit anyway with no restrictions.  In fact, if they are trying to do electrification and save 
money, as the city is promoting, it is very likely that all of the remodels would choose to do this; again with no restrictions.  So this should just be required in the first place.  As I understand it, the 
utilities are worried about the extra load for home heating.  Any large remodel would also be upgrading the insolation as well such that the heating load will be less than a name-plate calculation 
would otherwise indicate.  There is also greater cooling of the transformers during the heating season, which will lessen the impact on the grid.

Commercial projects should also require the replacement of Gas-pack HVAC units with heat-pump based HVAC units when large remodels are done.

The following graphs show that electrification will use much less energy than NEC calculations indicate, based on actual energy usage.

Studies show that homes use much less energy than the rated panel size would first indicate.  See graphs below.  Again, this should be welcome news for Palo Alto’s electrification and grid upgrade 
efforts.
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From: Jeff Hoel
To: UAC; Council, City
Cc: Hoel, Jeff (external)
Subject: TRANSCRIPT & COMMENTS -- 10-12-22 UAC meeting -- Oral Communications -- Hamilton Hitchings -- FTTP
Date: Monday, October 17, 2022 12:35:40 PM

CAUTION: This email originated from outside of the organization. Be cautious of opening
attachments and clicking on links.

UAC commissioners and Council members,

At the 10-12-22 UAC meeting, Hamilton Hitchings spoke at Oral Communications about why the City shouldn't deploy
a citywide municipal FTTP network.

10-12-22 video (0:27:33 - 0:31:13):
https://midpenmedia.org/utilities-advisory-commission-31-10122022/

I have made a TRANSCRIPT of Hitchings' remarks (below the "######" line), and added my COMMENTS
(paragraphs in red, beginning with "###").

Thanks.

Jeff

-------------------
Jeff Hoel 
731 Colorado Avenue
Palo Alto, CA 94303
-------------------

###############################################################################################

0:14:25:

Chair Segal:  We do not have any agenda review and revisions, so we will go with Oral Communications from the
public.  Is there anyone who would like to speak about an item that is not on the agenda?

0:14:39:

Tabatha Boatwright:  If there is anyone from the public who wishes to speak, and you are on Zoom, please raise your
hand.  If you are on a cell phone, please press *9.  [pause]  I see no hands, Chair.

==========================================================================================

0:27:16:

Tabatha Boatwright:  Chair Segal, unfortunately, in the Zoom screen, we could not see that we DID have a hand
raised during Oral Communications.

0:27:24:

Chair Segal:  OK.  So, should we take that now?

0:27:33:

###  Hitchings is now present in Community Meeting Room at City Hall.

Hamilton Hitchings:  Can you hear me?  OK, can I have about 3 minutes and 15 seconds?

My comments are a follow-up to the recent residential municipal fiber presentation at City Council.

mailto:jeff_hoel@yahoo.com
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###  09-19-22: Council Agenda -- with the staff report for Item 6, "Joint Study Session With City Council and Utilities
Advisory Commission (UAC) Regarding Fiber-to-the-Premises Efforts"
https://www.cityofpaloalto.org/files/assets/public/agendas-minutes-reports/agendas-minutes/city-council-agendas-
minutes/2022/20220919/20220919pccsm-amended-linked.pdf
Video:
https://midpenmedia.org/city-council-152-9192022/

###  Please see my TRANSCRIPT & COMMENTS of the meeting's Item 6 (pages 35-95 here):
https://www.cityofpaloalto.org/files/assets/public/agendas-minutes-reports/public-letters-to-council/2022/20221011-
october-11/20221011plccs-general.pdf

###  The 09-19-22 discussion was about building a citywide municipal FTTP network for both residents and
businesses.

And input to the Utilities Commission's colleagues memo,

###  09-14-22: Colleagues Memo -- Implementation of a City-Owned FTTP network and City-Owned Internet Service
Provider
https://www.cityofpaloalto.org/files/assets/public/agendas-minutes-reports/agendas-minutes/utilities-advisory-
commission/archived-agenda-and-minutes/agendas-and-minutes-2022/09-14-2022/09-14-2022-id-14742-item-6.pdf

which I hope can be improved.

###  I don't know if the authors have signed up to "improve" it.

0:27:49:

When asked for competitive examples, Magellan cited a few municipalities who had successful fiber offerings.

###  Magellan's John Honker was answering Mayor Burt's question about take rates (3:31:35).

###  I don't fault Honker for not knowing off the top of his head what Hitchings thinks he should have said.

They cited Cedar Falls, Iowa, which has a 90 percent take rate.  However, they failed to mention that Cedar Falls
completed their fiber build-out in 1996, with no competitors.

###  Starting in 1996, Cedar Falls Utilities (CFU) built a HFC network.  CFU's competitors were AT&T and MCI.
https://muninetworks.org/sites/www.muninetworks.org/files/kelley-cfu.pdf

###  In 2009-2010, CFU upgraded its network to FTTP.

###  CFU's current competitors include Mediacom and Lumen (formerly CenturyLink).
https://www.allconnect.com/local/ia/cedar-falls

###  Incidentally, this 03-09-17 document from CFU corrects misinformation published by the Taxpayers Protection
Alliance (TPA).
https://www.cfu.net/about-cfu/truth

###  TPA has ties to the Koch network
https://www.sourcewatch.org/index.php/Taxpayers_Protection_Alliance

They also mentioned Longmont as being very similar to Palo Alto.  But failed to mention they had started offering
service in 2014.

###  Colorado has a law, SB 152, that requires a vote of the people before a municipality can even think about
offering municipal telecom services.  According to this historical timeline,
https://www.longmontcolorado.gov/home/showpublisheddocument/7691/636186896901030000
"2009: Local ballot issue to repeal SB152 is defeated. Industry-backed opponents spend about $240,000."  And
"2011: Local ballot issue to repeal SB152 passes with 60% of the vote, despite $419,629 spent by opponents."

###  Longmont's (NextLight's) competitors include Comcast and Lumen (formerly CenturyLink).
https://www.allconnect.com/local/co/longmont
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###  In 2014, in Longmont, Comcast was providing 150 Mbps (down) service for $90 a month.
https://ipcarrier.blogspot.com/2014/11/nextlight-municipal-gigabit-network.html
(Comcast's "Extreme 150" has advertised speeds of up to 150 Mbps down and up to 20 Mbps up.)
http://www.dslreports.com/faq/15643

###  Longmont's take rate is 58 percent (as of May 2021).
https://ilsr.org/wp-content/uploads/2021/05/05-2021-Snapshots-Fact-Sheet.pdf

Unfortunately, those are not valid comparisons, because they launched service much earlier than Palo Alto will,

###  How young does Hitchings think a municipal FTTP network should be in order to qualify as a valid comparison? 
It normally takes a municipal FTTP network a few years to get to a steady-state take rate.  So it normally takes a few
years to see whether a municipal FTTP network will likely be successful financially.

and without competition.

###  On the contrary, there was some competition.

###  In my 04-06-22 message to UAC and Council, at 1:30:14, I provided some take rate information about Longmont,
CO; Chattanooga, TN; Fort Collins, CO; Loveland, CO; and Wilson, NC.
https://www.cityofpaloalto.org/files/assets/public/agendas-minutes-reports/agendas-minutes/utilities-advisory-
commission/archived-agenda-and-minutes/agendas-and-minutes-2022/05-04-2022/public-letters-to-uac.pdf
This 01-24-22 article reports that Loveland's take rate is at 26 percent, as it begins its third year of construction, with
60 percent of the infrastructure done.
https://www.coloradoan.com/story/news/2022/01/24/loveland-pulse-passes-halfway-point-municipal-broadband-
buildout/6570033001/

0:28:26:

Not all municipal networks manage to succeed, even when backed by government subsidies.  A report by Penn law
professor Christopher Yoo and Timothy Pfenninger finds that of the 20 municipalities studied, that report financial
results of their broadband operations separately, 11 generated negative cash flow.  7 others would take 100 years to
return their cost on investment.  At best, municipal broadband projects have a very mixed track record, and are not
reliably successful.

###  This is the paper Hitchings is citing:  "Municipal Fiber in the United States: An Empirical Assessment of Financial
Performance," by Christopher Yoo and Timothy Pfenninger (05-24-17).
https://www.law.upenn.edu/live/files/6611-report-municipal-fiber-in-the-united-states-an

###  This is Christopher Mitchell's rebuttal, "Correcting Community Fiber Fallacies" (June 2017)
https://muninetworks.org/sites/www.muninetworks.org/files/fiber-fallacy-upenn-yoo.pdf

###  Yoo projects that it will take Chattanooga 412 years to "turn positive" (page 19).  Mitchell says Chattanooga
(EPB) has already "paid off all the debt on the communications equipment."

###  All 20 of the networks Yoo cites were started before 2014.  That is, they're all older than Longmont.  So, are they
valid examples?

0:29:07:

When Magellan was asked to cite examples of failure, they did not provide a single example.

###  At 4:25:31, Council Member Cormack asked, "...what have you learned from the failures elsewhere."  And
Honker mentioned some things learned, but didn't cite examples.

0:29:12:

One well-known failure is Provo, Utah, which lost $8 million, before selling its fiber network to Google for one dollar.

###  Provo started deploying a 300-home trial FTTP network in 2003, and started building the citywide FTTP network
in 2004.  So, does Hitchings think that makes it too old to be a valid example?

###  This source says that iProvo's take rate on 12-20-06 was 22.6 percent ( = 8400/(33000+4100) ).
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https://web.archive.org/web/20070928060738/http://www.provo.org/downloads/util/building_a_digital_community.pdf

###  This source says that iProvo achieved a 35 percent take rate (but doesn't say when).
https://www.freeutopia.org/2014/06/10/econowest-associates-report-for-utah-taxpayers-association-makes-huge-
mistakes-omissions/

###  Utah state law forbids municipal networks to offer retail services, so iProvo offered "open access" to retail
providers.  Some of those providers didn't pay their bills on time.  Also, iProvo required that each provider be able to
offer internet, TV, and phone services, and that excluded some providers that didn't want to do that.

###  The premises electronics iProvo used had a problem with its telephone port, which phone customers didn't like.
https://www.lightwaveonline.com/fttx/article/16663688/broadweave-to-replace-iprovo-ftth-portals

###  The set-top boxes iProvo used couldn't quite handle HD reliably, which TV customers didn't like.

###  This account from 01-05-12 points out that Provo's city departments were not charged anything to use iProvo.
https://muninetworks.org/content/provo-write-some-debt-struggling-iprovo-network

They still owe $39 million that they must pay off.

###  According to Provo's FY2022 Budget, it's down to $18,283,726 (page 116).
https://www.provo.org/home/showpublisheddocument/19575/637557462731829670

0:29:25:

Another well-known failure is Burlington, Vermont.

###  See this August 2011 analysis, "Learning From Burlington Telecom," by MuniNetworks' Christopher Mitchell (29
pages).  I won't try to summarize it.
https://muninetworks.org/sites/www.muninetworks.org/files/bt-lessons-learned.pdf

0:29:28:

Another failure is KentuckyWired, which estimated it would cost $350 million.  And, currently has -- cost has already
reached $1.5 billion.

### KentuckyWired is a statewide middle mile network.  So it is in no way comparable to municipal FTTP networks,
which are last mile networks.
https://kentuckywired.ky.gov/Pages/index.aspx

###  FAQ
https://kentuckywired.ky.gov/about/Pages/faq.aspx

###  This 12-07-15 article, "Presenting Both Sides: KentuckyWired project to bring government-owned broadband to
state," has videos by an advocate and an opponent.
https://kychamberbottomline.com/2015/12/07/presenting-both-sides-kentuckywired-project-to-bring-government-
owned-broadband-to-state/
The opponent, David Williams, of the Taxpayers Protection Alliance (TPA) --  remember them? -- says (at 5:21 on the
video), "We may not be using fiber optics in 5 or 10 years."  That's completely non-credible, especially for middle mile
networks.

0:29:41:

Focusing on Palo Alto's plan, I believe the take rates do not fully account for AT&T Fiber.  The survey results are likely
biased toward folks who have a poor internet service.

###  The survey asked folks to do a speed test, so we don't have to guess about this.

Thus, the estimate that AT&T has 25-30 percent service-offering coverage right now is likely low.  Furthermore,
projections do not take into account AT&T Fiber growth over the next 3-5 years.  I got AT&T Fiber a year and a half
ago.  And it delivers everything Palo Alto Fiber promises.  With 90 percent of residents served by overhead lines,

###  I wish I knew where to look up this statistic.  This 09-07-11 staff report says,
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https://www.cityofpaloalto.org/files/assets/public/agendas-minutes-reports/agendas-minutes/utilities-advisory-
commission/archived-agenda-and-minutes/agendas-and-minutes-2011/09-07-11-meeting/item-1_uac-rpt-
undergrounding-sept-2011_3-3-6.pdf
"Approximately 2,400 residences have been converted from overhead to underground service and all new housing
developments are constructed with underground utility facilities. The overhead lines for approximately 14,050 homes
remain to be undergrounded ...."  But it doesn't say how many residences there are in new housing developments. 
Anyhow, at least 14.6 percent of residences had underground electric (2400/(2400+14050)) in 2011.  Since that time,
more residences have been undergrounded.

the barriers for expansion by AT&T are low.

###  For AT&T to deploy fiber to more residences, those residences have to be close to AT&T's existing fiber
infrastructure.

I also spoke to a neighbor in Midtown who has underground service and also has AT&T Fiber already.  The real
problem statement should be how to ensure most Palo Altans have access to fiber, without a risky, large, up-front
investment that may never be paid off if projected take rates are not met, or there are cost overruns.

0:30:42:

Outsourcing is a good step in the right direction, in terms of lowering costs.  But an even better one would be to
partner with an outside vendor to offer competing service to AT&T, and have them build out and own the residential
infrastructure themselves.  Such as Atherton Fiber.

###  Atherton Fiber wants some customers to pay a hefty installation fee.  This document says it wants at least 20
percent of customers to pay $7500 (for aerial) or $9500 (for undergrounded) up-front.
https://www.ci.atherton.ca.us/DocumentCenter/View/2266/ITEM-20-2-Atherton-Fiber-to-the-Home---Council-
20150715-v2?bidId=
This 05-18-22 article says Atherton Fiber wants a $10,000-$15,000 installation fee if you want 10 Gbps service.
https://www.globenewswire.com/en/news-release/2022/05/18/2446234/0/en/Atherton-Fiber-Debuts-A-Different-Kind-
of-Internet-Service-Provider.html

0:29:59:

Palo Alto has $30 million in its Fiber Fund.

###  $34 million.

They could offer subsidies to entice another service provider.  And then they would not risk borrowing money they
would not be able to pay back.

###  Subsidies are a sure way of losing money.

0:31:10:

Thank you for giving me this time to speak.

0:31:13:
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From: DC Handbook
To: UAC; iot8168@amicaresearch.org
Subject: UCSC-Silicon Valley short course "IoT and Technologies in Smart Cities" on 10/29/22
Date: Tuesday, October 25, 2022 1:35:14 PM

You don't often get email from dchandbook@gmail.com. Learn why this is important
CAUTION: This email originated from outside of the organization. Be cautious
of opening attachments and clicking on links.

Dear Ms. Lisa Forssell and Ms. Lauren Segal,

How advanced and emerging technologies are being implemented in other "smart cities" to
optimize services and operations and have happy residents?

I have been a proud resident in Palo Alto since 1986.  I take Arastradero Road daily
to work at different times during the day.  Thanks for the Charleston/Arastradero
Corridor project that is very well designed and implemented.  The project will ensure
safety and benefit thousands of students in the future. 
 
I see many improvements can be done at Foothill Expressway intersection, a three
intersections artery with 30 plus traffic lights, especially after 8:00 in the evening
waiting at a red light without good reasons.  To rate ourselves a world-class city, is it
time to apply technology designed by NoTraffic or Rapid Flow Technologies?
 
I used 311 system several times with reservations.  There is a low-tech solution such
as San Jose’s councilman Mr. Matt Mahan being used.
 
I have done research on smart cities since 2014 attending the Global City Teams
Challenge organized by Dr. Sokwoo Rhee of NIST.  I am working on the second
edition of the IoT, Data Analytics and AI Handbook that will cover heavily on smart
cities.
 
I will give a lecture at UCSC-Silicon Valley Campus on Smart City this Saturday,
10/29/22. You or your staff are cordially invited to attend the lecture titled “Internet
of Things and Technologies in Smart Cities.” This six-hour course is arranged by the
UC-Santa Cruz Silicon Valley and CIE-SF. You may sign-up for the course ASAP or
until 10/28/2020 by visiting the site: https://ciesf_c.eventbrite.com.
 
I hope by attending the event, we will get connected and for me to support smart
city projects in Palo Alto.
 
Sincerely,  
 
Hwaiyu Geng, P.E., CMfgE
+1   781.690.6139
www.AmicaResearch.org
Palo Alto, CA
 
Author/Editor:
IoT and Data Analytics Handbook, 2017, John Wiley & Sons
Data Center Handbook (2e), 2021, John Wiley & Sons

mailto:dchandbook@gmail.com
mailto:UAC@cityofpaloalto.org
mailto:iot8168@amicaresearch.org
https://aka.ms/LearnAboutSenderIdentification
https://ciesf_c.eventbrite.com/
http://www.amicaresearch.org/


Semiconductor Manufacturing Handbook (2e), 2015, McGraw-Hill
Manufacturing Engineering Handbook (2e), 2016, McGraw-Hill



From: Don Jackson
To: UAC
Cc: Council, City
Subject: Comment on Agenda Item #6 “Fiber-To-The-Premises” UAC Meeting 2022-11-02
Date: Thursday, October 27, 2022 4:15:33 PM

CAUTION: This email originated from outside of the organization. Be cautious
of opening attachments and clicking on links.

Honorable Commissioners,

As a former UAC Commissioner (6/2019-5/2021) and longtime
proponent of residential fiber, 
I offer the following comments regarding your potential
action/recommendation on this item:

The staff report describes three options, in my opinion, each are highly
problematic and flawed, and I propose a different option.

Options 1 and 2 continue to needlessly bundle/combine two separate
and distinct services:

1.  Construction, operation, and maintenance of a fiber network to
residences and businesses

2.  Providing Internet services over that fiber network

CPAU is a successful and effective provider of “dark fiber” to large
business and City government structures/locations.  
CPAU is not an established Internet Service Provider (ISP) and does
not (currently) possess any of the necessary skills to succeed in that
business
(see “High-Risk: Competing with Existing ISPs” below).

Option 3 is to effectively abandon the FTTP effort and proceed only to
update/upgrade the existing dark-fiber network.  
The stated claim to subsequently collaborate with private ISPs to
encourage them to invest in fiber to locations they have previously
declined to support is a delusion, at best.  
The City’s previous “collaboration” with Google Fiber years ago

mailto:dcj@clark-communications.com
mailto:UAC@cityofpaloalto.org
mailto:city.council@cityofpaloalto.org


resulted only in Google’s withdrawal from Palo Alto, in favor of more
cooperative jurisdictions.  
Another well-known example of the City’s inhospitably to businesses
(even those that directly support our climate goals!) 
is that many rooftop solar contractors refuse to work in Palo Alto, due
to the City’s unique and onerous permitting, inspection, and electrical-
interconnection standards and requirements. 
The City has repeatedly failed to streamline permitting and construction
processes, why is FTTP going to be any different?  
Let’s be honest about this option: give up on FTTP, and just continue
(and upgrade) our existing dark-fiber utility.

Therefore, I propose:

Option 4: Build a fiber network to committed residences/businesses
and partner with an existing ISP to provide Internet service over
the fiber network, within five years, with a $94M revenue bond.  
Staff anticipates construction costs of $127.9 million to build the fiber
backbone and FTTP distribution network.  
The fiber fund has a balance of $34 million, leaving a funding gap of
$94 million which may be covered with a revenue bond.  
Partner with an ISP (one or more) that has a proven track record of
utilizing Local-Exchange-Carrier (LEC) fiber networks, Sonic being
one obvious candidate.  
Prioritize the FTTP buildout based on:

<!--[if !supportLists]-->1.   <!--[endif]-->Areas with the highest committed
demand

<!--[if !supportLists]-->2.   <!--[endif]-->Areas not currently served by an
existing symmetric gigabit+ ISP (ATT Fiber)

While the fiber survey “$50 deposit” program was a good way to gauge
initial interest, I suggest a higher standard to measure true commitment,
for example, prospective customers could pre-pay for 1-2 years of
Internet service, refundable only if the City/ISP doesn’t begin service
within approximately 12-15 months.

https://www.sonic.com/


Low-Risk: Extending Existing Fiber Network to Residences

CPAU has extensive experience building and operating our “dark fiber”
network serving (primarily) large businesses and City government
locations, over a small(ish) geographic subset of the City.  
This existing dark fiber utility is extremely successful, both financially
and operationally.   
The residential/small-business fiber network under consideration would
certainly be a large increase in geographic reach and scale but doesn’t
require new skills and experience.  
In my opinion, CPAU’s dark-fiber utility has demonstrated they are
fully capable of building, operating, and maintaining fiber networks,
and therefore the “execution risk” of this network expansion is
(relatively) low. 

Note carefully that the CPAU dark-fiber utility DOES NOT provide
Internet service to its customers (who use their dark-fiber connection
connect to commercial ISPs that are also connected to the network), so
CPAU has no experience providing Internet service.

High-Risk: Competing with Existing ISPs:

CPAU becoming an ISP in direct competition with existing ISPs (i.e.,
Comcast, ATT, and Sonic) is a “different kettle of fish”. 

The “execution risk” of becoming an ISP is significantly higher than the
risk of building the fiber network:

         CPAU has no experience operating in a competitive marketing
and sales environment. 
The “marketing and education” efforts to date for the Fiber
initiative do not compare favorably with those of existing
commercial services and products. 

        The types and quantity of technical support for an ISP are unlike
anything CPAU has ever experienced.  
I am guessing that CPAU rarely gets calls about why an appliance

• 

• 
• 



inside a residence isn’t working, either the power is on, or it isn’t.  
Customers call ISP technical support lines with all kinds of
individual and specific concerns, 
e.g. “My laptop won’t connect to the WiFi access point, help me!”,
does CPAU have both the DNA and stomach for this level of
support?

         CPAU has great difficulty attracting and retaining skilled
linespeople and other skilled trades.  
How will CPAU compete with Google, Facebook, and cutting-
edge Internet service providers for network engineers?

The Competitive Landscape:

Comcast provides Internet service via its (coax) cable-TV network, to
about 70% of City residents.   
This technology does not, and will most likely never, support
symmetric gigabit+ broadband.  
No matter how fast the downlink speed is purported to be, the uplink
speed is limited to about 25 Mbps.  
I see no evidence that Comcast will ever invest in fiber-to-the-home in
Palo Alto.  
I expect that existing Comcast Internet customers will be extremely
receptive to a CPAU symmetric gigabit+ Internet service offering.

ATT provides fiber-based gigabit+ symmetric broadband service to
possibly as much as 25% of the City.  
ATT provides both the fiber and is an ISP.  As a telecommunications
carrier, ATT is subject to regulations that force them to provide some
access to their network to competitors, and Sonic is the most notable
local ISP that successfully leverages/uses ATT fiber to provide high
speed symmetric Internet.  
I do not have data on which neighborhoods/residences ATT offers
fiber-based networks, but when I called to explore if it was possible for
me to order service (in University South), their answer was “no can do”.
I suspect that ATT provides fiber services only to locations that they

• 



have “cherry picked” for low implementation cost (aerial service only,
for example), 
and I am not aware of any significant investment/efforts by ATT to
expand their fiber footprint locally.
In my informal and unscientific discussions with ATT fiber subscribers,
they seem happy with the speed/performance, and they are OK with the
price.
Residents subscribing to Sonic Internet via ATT fiber are extremely
happy.
I estimate that it would be rare for a Sonic customer to switch to a
CPAU offering, 
and that competing with ATT Fiber + Internet for their existing
subscribers will meet with very limited success.

Therefore, a CPAU-Internet offering will be most successful with
residents that do not have the option to subscribe to another fiber-based
competitor (ATT or Sonic).  
CPAU residential electric customers are served 80% aerially, and 20%
underground.  
Expected “take rates” and network build-out zones should take care to
factor ATT-fiber availability/capability, to avoid adoption surprises.  
For example, if half of the CPAU aerial electric residential customers
can obtain ATT-fiber, then take-rates in those areas may be far less than
projected, likewise, a residence served underground by the CPAU
electric utility may be more likely to be a Comcast subscriber, unable to
obtain ATT-fiber, and are probably the most receptive to a CPAU
Internet offering.

In other words, building out the fiber network based only on lower-cost
aerial implementation (early on) may also result in lower-than-expected
take rates, if those aerially served residences are also ATT-fiber
capable.  
It will be important to focus network build-out on take-rate receptivity,
rather than on low-cost-of-implementation.



From: Don Jackson
To: UAC
Cc: Council, City
Subject: Article of interest: Comcast wants Internet users to pay more because customer growth has stalled | Ars

Technica
Date: Friday, October 28, 2022 3:24:38 PM

CAUTION: This email originated from outside of the organization. Be cautious
of opening attachments and clicking on links.

https://arstechnica.com/tech-policy/2022/10/comcast-wants-internet-users-to-pay-more-
because-customer-growth-has-stalled/
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BUSINESS PLAN —

Comcast wants Internet users to pay more
because customer growth has stalled
New sign-ups are scarce, so Comcast says revenue per user drives broadband
growth.

 - 10/28/2022, 1:44 PMJON BRODKIN
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Comcast has a problem—it isn't signing up many new broadband customers. But Comcast also has a
solution—get more money from existing subscribers.

Comcast failed to add any broadband customers in Q2 2022, holding steady at 32,163,000 residential
and business Internet customers combined. In its Q3 earnings report released yesterday, Comcast
said it gained only 14,000 broadband users in the latest quarter. Comcast also lost 561,000 video
customers and 316,000 VoIP phone customers.

That's why Comcast executives focused on ARPU (average revenue per user) in an earnings call
yesterday. With new customers few and far between, Comcast is aiming for growth in the average
amount each existing customer pays.

"We expect ARPU growth will continue to be the primary driver of our residential broadband revenue
growth in the near term," Comcast President and CFO Michael Cavanagh said.

Comcast could get more customers by expanding into new territory or by connecting homes in
neighborhoods where some people are stuck without broadband even though their neighbors have
Comcast Internet service. But Comcast seems content to stick with its current territory and often
refuses to provide new hookups unless homeowners pay tens of thousands of dollars upfront—or
even $210,000, as described in one of our recent stories.

Enlarge / A Comcast Xfinity service van in Sunnyvale, California, in November 2018.
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CEO doesn’t expect much subscriber growth

Comcast CEO Brian Roberts said the nation's largest cable company is "still in a challenging
environment in terms of depressed move activity and increased competition from new entrants."
Robert said there are four primary drivers of growth in Comcast's cable division: "residential
broadband units, residential broadband ARPU, wireless, and business services."

"While we don't anticipate residential broadband units to be a significant driver for now, we expect to
maintain healthy growth in the other three, leading to continued strong financial performance at
cable for the foreseeable future," Roberts said. Cavanagh said that "broadband revenue increased 5.7
percent driven by growth in ARPU and in our customer base compared to last year. Broadband ARPU
increased 3.7 percent year over year, consistent with the growth rate in the second quarter."

Comcast also discussed ARPU growth in its earnings call three months ago, suggesting that price
increases helped boost per-user revenue in Q2. "In broadband alone, we had really healthy ARPU
growth, 3.6 percent, half being rate-driven, the other half just how we manage tier mix," Comcast
cable division CEO David Watson said at the time.

Meanwhile, Roberts emphasized yesterday that Comcast is "returning a substantial amount of capital
to our shareholders. We pay nearly $5 billion in dividends per year, and we bought back $9.5 billion
of our shares year-to-date through the third quarter."

Broadband revenue

Broadband revenue was $6.135 billion during the three-month period. That amounts to about $63.55
monthly per subscriber, but includes both business and residential accounts. The Q3 2022
broadband revenue is up from $6.107 billion in Q2 2022, and up from $5.8 billion since Q3 2021.

Comcast has multiple ways of getting more money from existing subscribers. That includes selling
mobile plans—Comcast added 333,000 wireless lines in the quarter, hitting 4.95 million wireless lines
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in total. Wireless revenue increased 30.8 percent, reaching $789 million. Comcast also sells home
security services.

But the Roberts and Cavanagh statements referred specifically to "broadband ARPU," suggesting they
want to keep raising broadband bills. That could include increases to basic monthly rates, boosts to
fees that raise the cost above advertised prices, or requiring subscribers to purchase the $25-per-
month xFi Complete add-on in order to get unlimited data and higher upload speeds.

CEO confident Comcast can charge you more

Including all cable services, Comcast said that "average monthly total revenue per customer
relationship" was $160.38 in the third quarter. That's barely changed in the past couple years, as the
number sat at $158.17 in Q1 2021. These figures include mobile revenue in addition to Comcast's
cable broadband, TV, and phone services, a Comcast spokesperson told Ars.

Roberts said he's confident Comcast can boost average revenue per user to counter the stagnating
broadband customer growth and drops in video and home phone users. "We provide a differentiated
and superior experience within the home, which is the foundation of our ARPU growth," he said. "For
example, we offer reliable Wi-Fi coverage in every room, device control and cybersecurity features,
and a world-class entertainment platform as well as other complementary solutions like Xfinity
Mobile that increase the value and utility of our broadband product even more."

Comcast is already seeing a decent per-user revenue boost in cable TV thanks to price increases,
despite a drop in overall revenue. Video revenue declined 4.4 percent, "driven by year-over-year
customer net losses partially offset by 6 percent ARPU growth due to a residential rate increase at the
beginning of this year," Cavanagh said. "And last, voice revenue declined 12.5 percent, primarily
reflecting year-over-year customer losses."
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READER COMMENTS 68 SHARE THIS STORY

JON BRODKIN

Jon is Ars Technica's senior IT reporter, covering the FCC and broadband, telecommunications, tech
policy, and more.

EMAIL jon.brodkin@arstechnica.com // TWITTER @JBrodkin

Analyst questions plan for higher prices

Goldman Sachs analyst Brett Feldman questioned Comcast about the plans to increase broadband
ARPU. He said there's "pushback from investors on that" because "they look at a more competitive

market and households having lots of other pressures in their budgets in an inflationary
environment."

"What gives you confidence that you can sustain a profile of ARPU growth? How do you think that's
going to break down between rate increases or upselling or maybe something else?" Feldman asked.

Watson replied that Comcast "focus[es] on tier mix as an opportunity" and "leverage[s] mobile to do
some of the lifting in terms of value and focusing on broadband ARPU there." On broadband price
increases, he said, "We take a very balanced approach towards rates. We do have rate increases that
we manage through."
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From: Jeff Hoel
To: UAC
Cc: Hoel, Jeff (external); Council, City
Subject: COMMENTS -- 11-02-22 UAC meeting -- Item VII.6 -- citywide municipal FTTP
Date: Saturday, October 29, 2022 2:25:58 PM

CAUTION: This email originated from outside of the organization. Be cautious of opening attachments and clicking on
links.

Commissioners,

On  11-02-22, you will consider, as an action item, Item VII.6, about FTTP
https://www.cityofpaloalto.org/files/assets/public/agendas-minutes-reports/agendas-minutes/utilities-advisory-commission/archived-agenda-and-
minutes/agendas-and-minutes-2022/11-02-2022/11-02-2022-uac-agenda-and-packet.pdf
The document cited here contains both the Agenda (PDF pages 1-3) and the staff report (PDF pages 117-144), which includes the presentation slides (PDF
pages 129-144).  The agenda estimates that the item should take 30 minutes, 

Please see, below the "######" line, excerpts from the staff report, with my COMMENTS (paragraphs in red beginning with "###").

The staff report proposes three Options.  Of the three, I prefer Option 1.

However I'd like to propose an Option 5 (because Don Jackson is proposing an Option 4).  Like Option 1, build out the FTTP network in five years.  Unlike
Option 1, don't build any of the dark fiber backbone extension.  Use the FTTP network to provide whatever dark fiber strands are needed.  Require the electric
utility to help pay for the FTTP infrastructure, since they plan to use it (whether for dark fiber connections or FTTP connections).

Thanks.

Jeff

-------------------
Jeff Hoel
731 Colorado Avenue
Palo Alto, CA 94303
-------------------

###############################################################################################################################

--- Packet Page 106 ---

Title: Staff Recommends That the Utilities Advisory Commission (UAC) Approve a Recommendation That Council Recommend Building the Fiber Backbone
and Options for Fiber-to-the Premises (FTTP).

###  The role of Council is not to "recommend" things to some higher authority.  The role of Council is to decide things -- to make things happen.

--- Packet Page 107 ---

1.  Comparison to other California municipalities providing fiber service

###  At the 09-19-22 Council/UAC joint session on FTTP (see TRANSCRIPT here, PDF pages 35-85),
https://www.cityofpaloalto.org/files/assets/public/agendas-minutes-reports/public-letters-to-council/2022/20221011-october-11/20221011plccs-general.pdf
nobody asked staff to limit the comparison to other "California" municipalities.  At 2:54:02, Vice Mayor Kou said, "I wanted to ask, other cities with similar size
by Palo Alto, population etc., what is their staffing model? What -- that has been successful?"

3.  Use of Fiber Fund surplus for FTTP and other City services

###  I object to calling what's in the Fiber Fund a "surplus."  If the amount in the Fiber Fund is less than what's needed to completely pay for citywide municipal
FTTP infrastructure, then none of it is "surplus."

###  I object to proposing to use any funds in the Fiber Fund for any purpose outside the scope of the Fiber Utility.

--- Packet Page 108 ---

According to the Institute for Local Self-Reliance Community Broadband Map, in the United States, there are 83 municipal networks serving 148 communities
with a publicly owned FTTP citywide network.  More broadly, there are 260 communities with some form of publicly owned fiber service limited to parts of the
community....

###  Just to be clear, there are 83 + 260 = 343 municipal networks that are either citywide FTTP or partial FTTP.

###  ILSR's map is dated September 2021.
https://muninetworks.org/communitymap

... usually in business districts ....

###  The cited source says "often a business district."  It doesn't say "usually."  In another document,
https://muninetworks.org/content/municipal-ftth-networks
MuniNetworks lists 56 citywide FTTP networks, and explains that "citywide" means that the network covers at least 80 percent of the city.

###  The cited map lists Loveland, CO, as less than citywide, even though they intend citywide coverage, simply because less than 80 percent of the citywide
network had been constructed as of September 2021.

2.  Only providing dark fiber and commercial ISP, not offering residential ISP
    a.  Burbank, Los Angeles, Santa Monica

-
-
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3.  Providing limited instead of citywide FTTP services to select areas/communities
    a.  Loma Linda provides FTTP to homes built after 2004
    b.  Rancho Cucamonga provides FTTP in greenfield developments
    c.  Santa Monica provides FTTP in select multi-family developments.
 
###  Santa Monica can't be in both categories 2a and 3c.

--- Packet Page 109 ---

Whereas traditional standards call for fiber to be buried at least 24-36 inches below grade either with directional boring or trenching, micro-trenching uses
thinner, shallower cuts averaging 8-16 inches in depth.

The challenge of implementing micro-trenching at a much shallower depth than other methods ....

###  So, is 16 inches, the upper limit of the average for microtrenching, "much" less than 24 inches, the lower limit for traditional standards?

... there may be construction cost savings of $10-$20 million (high level estimate) ....

... these savings are unlikely to be fully realized ....

###  Details?

... Magellan may need up to four months to conduct a field survey in the underground areas and redesign the architecture of the FTTP project.

###  That doesn't sound good.  Obviously.

--- Packet Page 110 ---

Based on these concerns, staff does not recommend using microtrenching to build the FTTP network in underground areas.

###  That is, staff doesn't not recommend using microtrenching to build the FTTP network.  Period.

The existing surplus may be used for capital expenditures related to the fiber network, including the FTTP buildout.  However, the potential uses for future
surpluses are less certain because the legal landscape regarding local government revenues is complex and frequently subject to litigation and ballot
initiatives.  Staff will continue to monitor legal developments that potentially affect the Fiber utility.

###  Was this description vetted by the City Attorney?  What's the distinction between existing surplus and future surpluses?  Is there any risk that funds
generated by the Fiber Utility couldn't be used within the Fiber Utility?

Option 1. Build backbone and citywide FTTP within five years with $98M of Revenue Bond financing

###  The best of staff's three options.

--- page 6 ---  --- Packet Page 111 ---

In addition to providing fast, reliable and cost-competitive internet access to all residents and businesses, the new FTTP network will provide more dark fiber
leasing opportunities....

###  How would that work?  Deploy extra fibers in the FTTP network, to be used for dark fiber applications?  That's potentially a good idea.  How much would
it cost?

--- Packet Page 112 ---

If the Palo Alto Fiber cannot attain a minimum take rate of 25% after the buildout, the City will have to identify other sources of funding to repay the
outstanding debt amount.

###  That is, Palo Alto Fiber should attain at least a take rate of 25% within five years of starting the buildout?  (Even though some parts of the network will
have been operating for fewer years.)

Option 2.  Build fiber backbone and FTTP with existing fiber reserves under a phased approach.

###  Option 1 would be better.

Phasing the deployment approach reduces the need for bond financing ....

###  In fact, it reduces it to zero, right?

Under the phased approach and assuming a $20 million capital investment from the Fiber Fund, ....

###  The "Resource Impact" table on page 9 (Packet Page 114) further explains why staff wants to assume only $20 million.

###  How about phasing the builds of both the FTTP network and the dark fiber backbone extension?  That would speed up the FTTP network build.

###  I'm not really in favor of Option 2 at all.

--- Packet Page 113 ---

Option 3.  Build fiber backbone, Pause City-owned ISP plans, and collaborate with private ISPs.

###  A non-starter, in my opinion.

The City's fiber optic backbone network was planned, designed and constructed in the mid to late 1990s.  The estimated useful life of fiber plant is typically 30
to 40 years.

-

-

- -

-



###  Please cite one or more authoritative references.

The Utilities Department began to license dark fiber service connections for commercial purposes in the late 1990s.  Since then, several sections of the fiber
network have reached capacity, which limits the City's ability to effectively serve its existing customers and acquire new customers.

###  Why does dark fiber capacity affect existing dark fiber customers?  Only if they want more fiber strands?

###  Over the years, the City has added more capacity to parts of the dark fiber network.  For example, the Fiber Optic Network Rebuild Capital Improvement
Project (FO-16000) added 312 strands to the route between PAIX and the Park Boulevard Substation.
https://www.cityofpaloalto.org/files/assets/public/agendas-minutes-reports/agendas-minutes/utilities-advisory-commission/archived-agenda-and-
minutes/agendas-and-minutes-2018/02-07-2018-meeting/item-5-fiber-utility-update.pdf

###  I'd be interested in viewing a map of the dark fiber network showing the capacities (both used and remaining) of each segment.

In light of future network and service upgrade plans by the incumbent ISPs

###  What ARE these plans?  If we don't know, what can we learn "in light of" them?

and the development of emerging technologies such as mobile and fixed 5G wireless, ....

###  5G has been "emerging" -- and seducing the gullible -- since 2008, and it's not even here yet.
https://potsandpansbyccg.com/2022/01/19/when-will-we-see-real-5g/
There's already talk of 7G.
https://potsandpansbyccg.com/2022/05/25/7g-really/

Rather than allocate the dark fiber reserve fund

###  It's called the Fiber Fund.

to a multi-year FTTP construction project, these funds could be redistributed to support other City initiatives such as grid modernization or electrification.

###  On 09-19-22, City Attorney Stump commented on whether it might be legal to use Fiber Fund money for non-fiber things.  (At 4:28:16, 4:32:50, and
4:33:22 here.)
https://www.cityofpaloalto.org/files/assets/public/agendas-minutes-reports/public-letters-to-council/2022/20221011-october-11/20221011plccs-general.pdf
My take -- and I'm not a lawyer -- is that she was saying that it will be more and more problematic over time.

###  Elsewhere in the staff report, staff says it would be easy for the Electric Utility to bond at favorable rates for the infrastructure it needs.  So why raid the
Fiber Fund?

--- Packet Page 114 ---

Instead of building for FTTP, the City could focus on working with existing ISPs to enhance broadband service throughout the City with substantially less
financial investment and risk for the City as delivery of broadband services would be completely controlled by the existing providers.

###  The staff report says this is a benefit.  I think it's not.  I think City control of the FTTP network would be a benefit.

--- Packet Page 116 ---

Examples of Municipal Broadband in California

###  California is not representative of what's possible for municipal FTTP in the United States.  Please see, below the "======" line, information about three
Colorado cities that are offering municipal FTTP.

[2] Hybrid Fiber Coax instead of just Fiber

###  I find this footnote misleading.  San Bruno offers FTTP-based internet service to some premises.
https://sanbruno.ca.gov/825/Fiber-to-the-Home
It offers HFC-based internet service to other premises.
https://www.sanbrunocable.com/DocumentCenter/View/2884/Current-Rate-Sheet-Effective-03-01-22

--- Packet Page 124 ---
 
OPTION 1 -- FULL DEPLOYMENT (DISADVANTAGES)

• Take rates of less than 25% would require City to slow down construction and/or subsidize

###  This is not a reasonable disadvantage for Option 1.  Option 1 is to build out citywide before there's any good data about take rate.

============================================================================================================

Examples of Municipal Broadband

City         Population    Median      Pop./   Utilities  Incum-  FTTP   Take  Notes
                          Household    sq-mi              bents   Start  Rate
                           Income               

Palo Alto        66,680   $174,003    2,845.8    EGWSTD.    XA     .      .

Longmont        100,758    $79,140    3,436.1    E.WSTDF    XC     2014   60%   [1]
Loveland         77,194    $72,515    2,219.1    E.WST.F    XC     2019   29%   [2]
Fort Collins    168,538    $70,528    2,968.1    E.WS..F    XC     2019   31%   [3][4]

Utilities: E=electric, G=gas, W=water, S=stormwater and wastewater, T=trash, D=dark fiber, F=FTTP
Incumbents: X=Xfinity (Comcast), C=CenturyLink, A=AT&T

- -
-

https://www.cityofpaloalto.org/files/assets/public/agendas-minutes-reports/agendas-minutes/utilities-advisory-commission/archived-agenda-and-minutes/agendas-and-minutes-2018/02-07-2018-meeting/item-5-fiber-utility-update.pdf
https://www.cityofpaloalto.org/files/assets/public/agendas-minutes-reports/agendas-minutes/utilities-advisory-commission/archived-agenda-and-minutes/agendas-and-minutes-2018/02-07-2018-meeting/item-5-fiber-utility-update.pdf
https://potsandpansbyccg.com/2022/01/19/when-will-we-see-real-5g/
https://potsandpansbyccg.com/2022/05/25/7g-really/
https://www.cityofpaloalto.org/files/assets/public/agendas-minutes-reports/public-letters-to-council/2022/20221011-october-11/20221011plccs-general.pdf
https://sanbruno.ca.gov/825/Fiber-to-the-Home
https://www.sanbrunocable.com/DocumentCenter/View/2884/Current-Rate-Sheet-Effective-03-01-22


[1] Longmont's FTTP take rate is 60% (11-15-21)
https://www.providencejournal.com/story/opinion/2021/11/15/opinion-ruggiero-why-ri-needs-municipal-broadband-infrastructure/6360935001/

[2]  Loveland's FTTP construction is 82% complete, the "active service area" is 57%, the expected take rate after full buildout is 42% (September 2022)
https://www.lovelandpulse.com/wp-content/uploads/2022/10/Fiber-to-the-Premise-Dashboard-September-2022.pdf

[3] Fort Collins' FTTP take rate is 31% (January 2022)
https://fcconnexion.com/wp-content/uploads/2022/01/January-2022-connexion-monthly-report.pdf

[4] Service is expected to be available citywide by the end of 2022.  (March 2022)
https://www.govtech.com/network/fort-collins-gets-city-owned-broadband-network-off-the-ground

https://www.providencejournal.com/story/opinion/2021/11/15/opinion-ruggiero-why-ri-needs-municipal-broadband-infrastructure/6360935001/
https://www.lovelandpulse.com/wp-content/uploads/2022/10/Fiber-to-the-Premise-Dashboard-September-2022.pdf
https://fcconnexion.com/wp-content/uploads/2022/01/January-2022-connexion-monthly-report.pdf
https://www.govtech.com/network/fort-collins-gets-city-owned-broadband-network-off-the-ground


From: Hamilton Hitchings
To: UAC
Cc: Batchelor, Dean; Segal, Lauren
Subject: Low Take Rate for Fiber to the Home (Option 1)
Date: Monday, October 31, 2022 5:11:49 PM

CAUTION: This email originated from outside of the organization. Be cautious
of opening attachments and clicking on links.

Thank you city staff for providing 3 clear options for how to move forward with fiber. Thank 
you to the commission for exploring what can be done to improve high speed internet 
access to its residents.

Option 1 is Build the fiber backbone and FTTP within five years with $98 Million Revenue 
Bond.

As our city council member Eric Filseth said, “It all comes down to the take rate”.  Staff has 
claimed a 25% take rate is necessary to break even.  Magellan provided an expected take 
rate of 40% based on Longmont Colorado who rolled out their fiber in 2014, long before any 
other fiber competitors were present.  Whereas AT&T will have a 3 year head start for fiber 
over the city. For customers wanting excellent customer service for fiber they can also buy 
through Sonic.  Thus we should assume Palo Alto Fiber will get almost no market share in 
neighborhoods where AT&T fiber is first to market.

If we assume AT&T is able to get to 60% of the market first, that only leaves 40% of the 
market as an opportunity for conversion to Palo Alto Fiber.  If we assume only half of the 
remaining customers convert to Palo Alto fiber, that would be a 20% take rate for Palo 
Alto FTTH.  

There are many reasons why this estimated take rate is not only realistic but might actually 
be too high.  First it’s easy for AT&T to accelerate their installations and possibly could be 
first to market for 70% thus lowering our expected take rate to 15%.  Secondly, many 
Comcast users enjoy the base offering of $30 per month and going to fiber would double 
their monthly bill.  Fiber’s big advantage is fast upstream speeds, which are of marginal use 
to most consumers.  For example, Zoom in HD needs less than 4 MBits/sec which is ¼ of 
one percent of one gigabit upstream fiber speed and is already available through fast cable 
service such as Comcast for many households.  50% of users in Palo Alto also enjoy 
bundled services from their internet provider, which would not be offered by our utility.  
Lastly 72% of users are ambivalent to happy with their current internet service today 
according to the city’s own survey. Please provide a much lower and more realistic 
estimated take rate to city council such as 20% and show how you calculated it.

Then there is the issue of cost overruns.  The cost estimate by the City for the fiber to the 
home have already increased 20% from 2021 to 2022, which is much faster than inflation.  
If we conservatively estimate a 25% further cost increase to build out the infrastructure and 
a 25% increase operating expenses (especially given staffing shortages) that will further 
increase the take rate needed to be available to break even well above 25%.

mailto:hitchingsh@yahoo.com
mailto:UAC@cityofpaloalto.org
mailto:Dean.Batchelor@CityofPaloAlto.org
mailto:/o=ExchangeLabs/ou=Exchange Administrative Group (FYDIBOHF23SPDLT)/cn=Recipients/cn=0570bad39b134c389df500797596c6aa-Lauren.Sega


According to a U. Penn Law School Study (link below), which analyzed 20 municipalities 
which were willing to break out their fiber financials from the rest of their utilities, 11 were 
cash flow negative and another 5 will require over 100 years to pay back the amount they 
borrowed, and only the remaining two would be able to pay back on time, neither of which 
likely had fiber competitors.  One of those two profitable municipalities was essentially a 
business only offering so not representative. This study covers projects in the period from 
2010 to 2014, when municipalities were without competition from private fiber providers. 
Since then conditions have become more competitive.

It should also be mentioned that when utilities have had to sell off their money losing fiber 
assets it’s typically been at a dramatic loss, such as Provo Utah, Marietta Georgia and 
Quincy Florida and they are left to pay off their bond obligations, which in our case would 
be $180 million.

No other city in California has concluded that citywide city-owned offering makes sense and 
has successfully rolled it out.

Because of the severe financial shortcomings of Option 1, I support option #3, which 
is to build a fiber backbone, pause City-owned ISP plans, and collaborate with 
private ISPs.

Continuing to invest in our dark fiber to support our profitable offering to businesses and 
add necessary support for smart city initiatives seems to make sense.  

For the same reasons I listed above, it may not be commercially viable for a third high-
speed internet provider such as Atherton Fiber to start in Palo Alto.  However, Atherton 
Fiber does have a successful track record of running a fiber service in Atherton and is 
looking to expand.  We should offer subsidies to try and entice a company such as Atherton 
Fiber in a way that is performance based so they cannot just take our money and run. For 
example:

1. 
Offer free residential use of our dark fiber backbone for the first 3 to 5 years before 
charging a usage fee.

2. 
Offer a subsidy such as $1000 per new fiber customer activated who does not 
currently have access to AT&T Fiber.  Thus for the first 1000 new residential 
customers to receive fiber, this would only cost the city $1 million dollars one time.

3. 
Offer to help subsidize their integration with the dark fiber network (e.g. $5 million) but 
make the payment based on some successful service offering milestone (such as 
1000 users served for one year).

Lastly for Option 3 I request staff add a subsidy for high speed internet for low 
income households. For example $500 per year for the lowest 1000 income households 



would cost $500,000 annually. Alternatively, you could offer this subsidy to every household 
in lower below market income housing.

Please recommend Option 3 to the council to improve the city’s fiber offering without the 
downside risk of borrowing money.  Please do not recommend Option 1 which could result 
in us owing a large portion of the $180 million we must pay back from the General Fund 
should the service only achieve 15% take rate and have cost overruns.  This would force 
our city to cut library hours, community services, fire and police staffing, affordable housing 
projects and climate change initiatives.

- Hamilton Hitchings

--------- Reference Links Below ---------------------
Article: https://itif.org/publications/2021/06/24/broadband-myths-does-municipal-broadband-
scale-well-fit-us-broadband-needs/

U Penn Paper: https://www.law.upenn.edu/live/files/6611-report-municipal-fiber-in-the-
united-states-an

https://itif.org/publications/2021/06/24/broadband-myths-does-municipal-broadband-scale-well-fit-us-broadband-needs/
https://itif.org/publications/2021/06/24/broadband-myths-does-municipal-broadband-scale-well-fit-us-broadband-needs/
https://www.law.upenn.edu/live/files/6611-report-municipal-fiber-in-the-united-states-an
https://www.law.upenn.edu/live/files/6611-report-municipal-fiber-in-the-united-states-an


From: Patrick Butler
To: UAC
Cc: Council, City; Patrick Butler
Subject: Commission Meeting Agenda Item 5a / Proposed Changes to R&R Section 10
Date: Wednesday, November 2, 2022 12:56:05 PM

Some people who received this message don't often get email from pcb12pcb@gmail.com. Learn
why this is important

CAUTION: This email originated from outside of the organization. Be cautious
of opening attachments and clicking on links.

Dear Commissioners:

On page 50 of the packet it is recommended that the City Council state:

SECTION 10. The Council finds that the fees and charges adopted by this resolution are
charges imposed for a specific government service or product provided directly to the payor
that are not provided to those not charged, and do not exceed the reasonable costs to the
City of providing the service or product. 

Given the round numbers of the charges proposed for those residences that opt-out of the new metering
system, a $100.00 
fee plus $25.00 per month, there is no data provided to support the statement that the fees do not exceed the
costs for this service. Given that the current residential minimum electric bill is about 34 cents per day, or
just over $10 per month, I assume that is the cost of the City to read a meter with no or very little electric
usage and to bill the customer.

As for the proposed opt-out rate charges, I feel that the amounts are excessive. All public utilities in
California charge a one-time fee of $75.00, $10 per month for three years and nothing after three years.

The proposal to require all users who opt out to read their own meters and report on a monthly basis looks
like an attempt to discourage anyone from taking the new meters and not a cost-cutting proposal. PG&E
reads the meters of those who opt out every other month. As the City staff are proposing that those who are
charged $25.00 per month would have their meters read by the City once per year, why not read them three
more times per year, once every four months and prorate the billing? That would cost the City a bit extra,
but it would eliminate the need to process a stack of mail-in cards and maintain a reporting website for those
who are required to read their own meters.

Best regards,
Patrick Butler
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