
 
 
Case Study Title: San Francisco Gigabit City Modeling 
Client:   City & County of San Francisco  
Staff:   Mike Wilson, Luis Rodriguez 
Date:   2016 
Model:   Gigabit Cities Model (GBCM) 
 
Summary: 
 
The Department of Technology for the City & County of San Francisco contracted with CostQuest 

Associates, a telecommunications consulting firm, to develop an economic model to estimate the costs and 

revenues associated with various FTTP models. The Budget and Legislative Analyst collaborated with the 

Department of Technology to provide data and test drafts of the CostQuest Associates’ model so that it 

accurately represented the geography, demography, and proposed ownership models discussed in this 

report. The CostQuest model and results available as of the writing of this report incorporated the financial 

and physical attributes of the models discussed in the case study. 

Review the following report for further details. 
 

 

 



 

  Budget and Legislative Analyst  

CITY AND COUNTY OF SAN FRANCISCO 
BOARD OF SUPERVISORS 

BUDGET AND LEGISLATIVE ANALYST 
1390 Market Street, Suite 1150, San Francisco, CA 94102  

(415) 552-9292 FAX (415) 252-0461 

Policy Analysis Report 

 
TO: Supervisor Farrell  

FROM: Budget and Legislative Analyst’s Office 

SUBJECT: Financial Analysis of Options for a Municipal Fiber Optic Network for Citywide 
Internet Access  

DATE: March 15, 2016 

Summary of Requested Action 

You requested a financial analysis of a municipal fiber network to provide Internet 
access to all residential, commercial and industrial premises in San Francisco at 
speeds of a least 1 Gigabit per Second (1 Gbps), with the capacity to increase in the 
future as the definition of high speed or broadband changes.  You specifically 
requested three approaches to financing and operating the fiber network: 

(1) public development and ownership 

(2) private development and ownership  

(3) public/private partnership development and ownership 

You asked that the cost estimates include: 1) hard and soft costs related to 
construction, including permitting and environmental review, and 2) the cost of 
operating and maintaining the network. Potential financing sources were to be 
identified for each option including the City issuing debt, state and federal grants, 
philanthropic contributions and various private sector funding options.  

Finally, you requested that the report provide an analysis of fiber network 
implementation in other cities and an assessment of the socio-economic benefits 
of low-cost access to the Internet through fiber networks.  

For further information about this report, contact Fred Brousseau at the Budget and Legislative 
Analyst’s Office. 
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1. Executive Summary 

 The National Broadband Plan, released by the Federal Communications 
Commission in 2010, described broadband as “the great infrastructure 
challenge of the early 21st century” and as “a foundation for economic 
growth, job creation, global competitiveness and a better way of life”.   

 In its 2015 report, the national Broadband Opportunity Council called 
“affordable, reliable access to high-speed broadband” critical to U.S. 
economic growth and competitiveness. While national in focus, the Council 
recognized in its report that most broadband investment decisions are 
made at the local level in partnership with the private sector. The Council 
included a number of recommendations to facilitate broadband deployment 
by local governments.  

 High-speed, Internet access at speeds of at least 1 Gigabit per second (1 
Gbps), the standard in next-generation broadband, is not available to most 
residential, commercial, and industrial premises in San Francisco.  

 Fiber optic networks contain the primary technology capable of delivering 
such high-speed Internet service and, according to numerous industry 
experts, will be the baseline speed in the future to allow for full access to 
and use of the Internet for education, health care, civic engagement, 
entertainment and other services.  

 Except for a municipal network serving some City departments and public 
housing complexes, Internet service provision in San Francisco is currently 
provided by private companies that use a combination of some fiber optic, 
coaxial, copper, and wireless technologies to deliver service at speeds 
significantly less than a gigabit per second. The City has limited ability to 
influence service levels, download and upload speeds, and retail prices for 
services offered by private Internet Service Providers (ISPs).  

 While Internet access is available to most premises in San Francisco, 12 
percent of City residents, or approximately 100,500 individuals, reported in 
a 2013 City Controller survey that they did not subscribe to Internet service 
at home. The price of Internet access service is one of the reasons 
residents do not have wired Internet access at home. 

  

Fiber optic technology: 
Converts electrical signals 
carrying data to light and 
sends the light through 
glass fibers. It can 
transmit data at speeds 
far exceeding DSL or cable 
networks, the most 
common technologies 
employed by current 
private sector ISPs.  

Fiber to the premises 
(FTTP): Fiber optic 
network built out to 
connect to all premises in 
a jurisdiction, providing 
high-speed Internet 
access. Current networks 
in residential 
neighborhoods in San 
Francisco contain a mix of 
fiber and copper. Some 
business in SOMA and 
downtown have fiber to 
the premise connections.  

 

Digital divide: the division 
between those who have 
high-speed computer-
based Internet access at 
home and those who do 
not.  
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 According to Ookla, a company that tracks Internet speeds of users who 
test their Internet access speeds, average download speeds for the top 
10 percent of users in San Francisco as of November 2015 ranged from 
12 to 279 Mbps, depending on the user’s ISP.  

 Nationally, the average download speed was 21.2 Mbps in 2014, which 
ranked 19th in the top 20 national average download speeds in the world. 
The top three countries with the highest average download speeds were 
South Korea, Japan, and Sweden. In the top ranked countries, regulatory 
intervention and funding from local and national governments has 
fostered high-speed network development.  

 While Internet access is available to most residential, commercial and 
industrial premises in San Francisco, as of June 2014 gigabit per second 
Internet access speed is only available to 2.6 percent of San Franciscans. 
Industry experts do not believe that incumbent providers will implement 
a Citywide fiber to the premise network (FTTP) anytime soon. 

 Additional ISPs, whether public or private, would increase competition in the 
ISP marketplace and thus have the potential to increase service levels and 
decrease retail prices Citywide. However, one of the key barriers to entry for 
new ISPs is the high cost of network construction.  

 There are currently 143 municipally-owned FTTP networks in the United States. 
No city of comparable size to San Francisco has deployed a ubiquitous FTTP 
network as of yet. However FTTP network initiatives are underway in cities in 
California and throughout the U.S. 

 Given the still expanding role of the Internet in the economic, education, civic 
and medical spheres, and given that industry experts do not believe a FTTP 
Citywide network will be deployed by the private sector absent government 
intervention, the Board of Supervisors could consider the following three 
options for making gigabit speed service available via a fiber optic network to 
all premises in San Francisco.  

1. The Public Model: The City would establish a municipal fiber enterprise 
and assume responsibility for the construction and operations associated 
with providing gigabit speed Internet service to all premises in San 
Francisco. Under this model, the City and County of San Francisco (the City) 
would manage construction of a fiber optic network and establish 
administrative and retail operations to serve as network administrator and 
Internet Service Provider.  

2. The Private Sector Model: The City would assume no responsibility for 
deployment of a high-speed network but would rely on the private sector 

Average Download Speeds 
by Country, 2014 

Rank Country 
Average 

download 
speed 

1 Korea 50.7 

2 Japan 41.8 

3 Sweden 40.4 

4 Netherlands 39.1 

5 Switzerland 38.8 

 ……….  

19  United States  21.2 

 

Bit: basic unit of 
information in digital 
communication, with 
values of either 1 or 0. 

Megabit: 1,000,000 bits 
of data and the 
standard measurement 
for download/upload 
Internet speeds per 
second (Mbps). 
Megabits are not the 
same as megabytes, 
which measure file or 
storage space. The 
average connection 
speed in the U.S. was 
21.2 Mbps in 2014. 

Gigabit: 1,000 megabits, 
a measure of Internet 
access speed. This is a 
higher speed than 
available to most end 
users in San Francisco 
and a standard for 
future-ready 
broadband.  
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electing to provide gigabit speed Internet access to all premises. The City 
could, however, take actions to incent private sector companies to provide 
such service though there would be no guarantee that such incentives 
would result in the deployment of a Citywide fiber optic gigabit speed 
network. City incentives could include relaxing construction regulations 
and permitting requirements pertaining to network construction, making 
City property more easily available to ISPs for their network facilities and 
equipment, and allowing ISPs to use existing public conduit. The City could 
also provide subsidies and digital literacy education to lower income 
households to cover the costs of equipment and gigabit speed Internet 
service, when and where available.  

3. The Public-Private Partnership Model: The City and one or more private 
sector partners would share the costs and financial and operational risks 
associated with constructing and operating a ubiquitous FTTP gigabit speed 
network.  While there are a number of possible configurations for such 
partnerships, one structure is for the City to retain ownership of the 
network, but to delegate some or all responsibility for network 
construction, administration, maintenance, and retail operations to private 
sector partners under formal agreement and possibly to share in the 
revenue generated by the new enterprise.  

  Key decision: demand driven or utility-based buildout for gigabit speed 
network 

 There are two key buildout approaches to be considered for either the public 
model or the public-private partnership model: 1) “demand-driven”, or 2) 
“utility-based”.  

i. Under a demand-driven buildout, network connections to individual 
premises would only be constructed at the time a customer subscribes 
to the service. This would keep initial construction and operating costs 
down but would not ensure that all premises are connected to the 
network with at least a baseline level of Internet access.  

ii. Under a utility-based buildout, all premises in the City would obtain 
potential access to the fiber optic network at the time of construction. 
As a result, network construction, ongoing operating, and capital costs 
would all be much higher but all premises in San Francisco would 
benefit from at least baseline access to the network. Access to all 
premises assumes that all property owners acquiesce to establishing 
final connections to their property.  

 The private sector model is based on a demand-driven buildout. Some 
incumbent ISPs are beginning to provide or have announced plans to provide 
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gigabit service in San Francisco in the future. However, affordability and extent 
of the services to be finally offered are not yet known. 

Criteria for evaluating models and buildout approaches to gigabit speed networks 

 For this report, each model and approach has been evaluated by the Budget 
and Legislative Analyst against the following criteria: 

   Cost to City  

   Risk to City  

   Impact on digital divide 

   Provision of affordable gigabit speed Internet access to all premises 

The following discussion addresses the public and public-private partnership models 
relative to the criteria above. Exhibit A below provides a summary of each model 
and buildout approach’s costs and funding mechanisms. Exhibit B provides a 
summary graphic of each model and buildout approach relative to the criteria 
above.  

Public Model Costs and Risks 

 Assuming a demand-driven buildout under the public model, the City would 
incur an estimated $393.7 million in network construction costs, paid for 
through bonding. It would cover most of its debt service and operating costs 
from subscriber revenue. However, cost and revenue projections prepared for 
the Department of Technology (DT) show that, with an assumed market share 
of 30 percent of all ISP customers and residential and commercial subscriber 
rates of $70 and $100 per month, respectively, revenues would not be 
sufficient to cover the $103.2 million in estimated annual debt service, capital 
and operating costs for twenty years until the initial construction debt is paid 
off. Unless a larger market share of 40 percent or higher is attained and/or 
higher subscriber rates charged, a secondary funding source would be needed.  

 Construction costs assuming the utility-based buildout would be $867.3 
million, or higher than a demand-driven buildout, because construction would 
include costly network connections to every premise in San Francisco. Ongoing 
annual costs would be $231.7 million per year. If the City provided baseline 
Internet access to all premises and charged a premium for high speed service, 
subscriber revenue would be $86.3 million per year, using the same market 
share and pricing assumptions as for the demand-driven buildout above. This 
would leave an annual deficit of $145.4 million per year that would have to be 
covered from some other source.    

 To cover the higher costs of a utility-based buildout, at least one private sector 
company promoting fiber optic network public-private partnerships has 
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proposed charging a utility fee on all premises in exchange for which premise 
owners would all receive baseline Internet access service with no additional 
monthly subscriber costs. The City could similarly impose a monthly utility fee 
on all premises in San Francisco under the public model to ensure sufficient 
revenue to cover all debt service, operating and ongoing capital costs over a 30 
year period. Based on costs estimated by DT’s cost consultant, it would require 
an average monthly fee ranging from $25 per residential premise to $115 on 
commercial premises.  

 An average of $43 for all premises was assumed for public model utility-based 
buildout estimates in this report. Whatever utility fee amount selected, a utility 
fee would require two-third voter approval. 

 For the utility-based buildout public model, a key risk is that the adopted utility 
fee would not be sufficient to cover all costs or that a utility fee would not be 
adopted at all, leaving the City without a funding source to cover the costs of 
constructing, administering and operating the fiber optic network and serving 
as an ISP.  

 The primary risks associated with the demand-driven public model are that a 
sufficient number of customers would not subscribe to the City’s ISP service 
and revenues would not be sufficient to cover most of the enterprise’s debt 
service, operating and capital costs.  

 Other risks of any public model include incurring network construction delays 
and/or cost overruns and problems as the City creates and begins operating a 
new ISP enterprise. Such risks would be heightened by the City’s lack of 
experience starting or operating network administration and Internet Service 
Provider business enterprises. Public-private partnerships could potentially 
blunt some of these risks to the City.  

 The utility-based buildout would help reduce the digital divide by providing 
access to a high-speed Internet connection to all premises in San Francisco. 
However, some households still may be without computer equipment to access 
the Internet and a utility fee and a monthly subscription rate for high-speed 
access could pose financial hardships on lower income households. City 
support through means-based subsidized fees and rates, access to low-cost 
computers and digital literacy education would likely still be needed to fully 
close the digital divide.  

 Both the demand-driven and utility-based buildouts would help reduce the 
digital divide by promoting greater ISP competition and, therefore, could 
reduce prices for Internet access. 
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Public-Private Partnership Costs and Risk 

 The same two buildout approaches assumed for the public model were applied 
to the public-private partnership (P3) model:  1) utility-based, and 2) demand-
driven. The utility-based buildout presented in this report would remove the 
City from all of the tasks and risks of constructing, administering and operating 
a fiber optic network by transferring those responsibilities through a long term 
agreement to a consortium of private sector companies, with the lead firm 
known as the concessionaire. ISP service would be provided by private sector 
companies under agreements with the concessionaire. The City would maintain 
ownership of the fiber optic network assets. 

 Due to the high cost of constructing a utility-based fiber optic network 
connected to all premises in San Francisco, and estimates by DT’s consultant 
that customer subscription revenue would not be sufficient to cover all capital 
and operating costs. The P3 utility-based buildout presented in this report 
assumes that the City would impose and collect a utility fee. The fee could 
range from $15 per month for residential premises to $75 for commercial 
premises. An average of $25.50 per month collected from all premise owners 
was assumed for estimating P3 utility-based buildout estimates in this report.  

 All premises would be provided with baseline Internet access at lower speeds; 
those paying a premium on top of the utility fee would be provided gigabit 
speed service. The utility fee is lower in the P3 utility-based concessionaire 
model than the utility fee in the public model because the concessionaire 
would take on less responsibility for operations and therefore have lower costs 
to be recouped by the fee.  

 The average utility fee assumed estimates in this report could be reduced from 
$25.50 per month for all premises to as low as $15 per month per residential 
premise, assuming: 1) the City negotiates an arrangement with the consortium 
in which concessionaire revenue from premium users is used to offset 
consortium costs, or 2) the utility fee is reduced for residential premises by 
charging a higher fee for commercial customers in proportion to their use of 
Internet services. A higher market share than 30 percent or higher subscriber 
rates for premium gigabit speed service could also allow for lower utility fees.  

 A lower cost P3 alternative is presented in this report using a demand-driven 
“dark fiber” buildout. Though also a concessionaire arrangement, it is 
distinguished from the utility-based concessionaire approach because the City 
would assume responsibility for, and the risk of, initial network construction 
and ongoing maintenance but would not bear responsibility, or the risks, for 
network administration and provision of ISP services (“lighting” the network). 
Instead, those functions would be performed by private sector partner(s).  
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 At $285 million, fiber optic network construction costs would be lower under 
the demand-driven dark fiber buildout than with the utility-based 
concessionaire buildout because network connections to individual premises 
would only be constructed as customers subscribe to the high-speed service. 
Funding for the City’s annual debt service would be from the private partner’s 
network lease payments to the City and any shared subscriber revenues. The 
City’s annual costs would be $56.3 million per year for debt service and 
network maintenance costs only, which could be covered by the private 
partner’s network lease payments to the City assuming a market share of 30 
percent for ISP services provided over the fiber optic network.  

 Like the public utility-based model, the P3 utility-based model would better 
help close the digital divide by providing access to a gigabit speed Internet 
connection to all premises in San Francisco, though some households without 
computer equipment still may be without access to the Internet. Further, a 
utility fee and a monthly subscriber fee for gigabit speed service may prove 
onerous for low-income households and may require some form of equipment 
and/or financial subsidy to ensure that all premises had access to the new 
Internet access service. And, as mentioned above for the public model, 
property owners may decline a final connection to their premises, limiting the 
ubiquity of access.  

 As with the public model, affordable gigabit speed Internet access to all 
premises in San Francisco under the P3 model would best be achieved through 
a utility-based buildout. The demand-driven model would also provide gigabit 
speed access, but only to premises able to pay for it. Both models would 
increase ISP competition in San Francisco, which should have the effect of 
helping keep service affordable.  

 A summary of costs and funding mechanisms for the public and public-private 
partnership models is presented in Exhibit A. As shown, the City would incur 
the highest construction and ongoing annual costs under the public utility-
based model. However, imposition of a monthly utility fee would enable the 
City to cover those costs while providing fiber optic network gigabit speed 
Internet access service to all premises in San Francisco.  

 The P3 utility-based concessionaire buildout would minimize City costs and 
related risk by transferring the costs to private sector partners but it would 
require imposition of a monthly utility fee per premise to cover all private 
partner costs.  

 The demand-driven buildout under either the public or P3 model offers lower 
City costs by providing network connections only to premises that sign up for 
service. In the case of the P3 dark fiber demand-driven buildout, the City would 


