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EXECUTIVE SUMMARY

At the request of the City of Monomee conducte@ costbenefit analysis regarding a
residential imhome municip&Vi-Fiservice as well as an outdoafi-Fiservice. The costs were
based on information provided by local internet service provider SNINES as well as previous
analyses conducted on municipal services of this nature. Beneféssgesed frostudies
related to internet demand and the best information available regarding usage patterns in
Monona. The resulting net benedits positive provided at lea260 residents subscribe.

Additionally, a fiber internet option through SupraNet Communmissltiould be explored.

Although our analysis foupdsitive net benefits at the recommended uptake levels, these
benefits are not in the form of monetary gains for the City itself. Insteadrthegivings
residents would experience compared to theneatiinternet service costs. Furthermore, this is
only true for the Whome municip&Vi-Fi Even though an outdosi-Fiservicevould extend the

range of subs cr,ndpesitigedet beneieere foent. ThisEastiudtucasst

cannotbe offsetbecauseof he | i mited ti me an outdoor servic
climate.
Local technol ogy partner 5NINESOs present a

the City of Monona is appreciated as it initiated the exploratiotiisfidea howevera wireless
service may not be the most appropriagionfor this locationCommunity feedbacdhkat
emerged during thimdicated that speed and reliabiligre not always met by current providers
in the market. Th&/i-Fiproposals analyzed trade opeed for cost, depending @ervice a

resident currently subscribes

SupraNetreached out to the Cityhile this codienefit analysis was already well

underway. The fiber based internet service offered bydhimspany should be explored in the
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futureas this type of system can offer increaselthbility overWi-Fi Additionally, SupraNes

already engaged in a proposal for the neighboring City of Madiadimch could provide

additional benefits and cost savinij the City of Monona engaged in a similar partnership. A

faster more reliable service could entice more businesses to uptake a municipal service. We view

this analysis dseing a first step irvaluating municipal internet service.
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INTRODUCTION

The Qy of Monona was approached by local internet provider 5NINES regarding a
potential partnership to provide a municipal-Wiservice for residents. Intrigued by the
proposal, the City commissioned our team to engage in-aesfit analysis to evaluatbe
costs and benefits. Through informative discussions with stakeholders, the evaluations of both an
inrrhome residential Wi service and an outdoor wireless service emerged as the most useful
options for exploration.

Municipal iternet serviceaddressa variety of issues. The most prevalent motivation is to
provide service in areas where it does not currently exist. These areas are typically rural and
face large infrastructure and service costs that prohibit private sector actors from entering the
marke.l Another motivation and the main impetus for the neighboring City of Madison to engage
in internet service provision is eqélithhe current internet market and relatively homogeneous
economic demographics of Monona, neither of these are the mairtioroforathe creation of
this systefhHowever, feedback from a small sample of the lbcainess community indicate
there is dissatisfaction with the current 1int

Despite the different reasons for providing inteamess, studies of other municipal
internet systems and proposals adequately describe the obstacles that can be encountered. In an
era of increasinly restrictive budgetgjarnering enough public support to justify utilizing

resources for internet servg®vision as opposed to investing in other local government services

1J.J. PAN Hsiehet al,, "The Bumpy Road to Universal Access: AnMetaork Analysis of a U.S. Municipal

Broadband Internet Initiativel'he Information Socie§, No. 4 (2012): 26483.

2Col ombia Tel ecommuni cati onstotBePremiseEatsob|i | 0Cyt Anaf ybMadi
Wisconsin: CTC, 2016.

3 City of Monona Comprehensive Plan Z036. Monona, WI: City of Monona, 2016:122.
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are obvious hurdlgsThese costse largely dependent on the current infrastructure and difficulty
associated with tapping into those resources. Topography and other physical barriers can
encumber coverage capabilities.

Additionalhurdlesfaced by proposals in Wisconsin atetailed n the 2003 Wisconsin
Act 278.Telecommunicatiproviders wereconcerned public provideestering the market
would hold arunfair advantagerelated to acquiring right of way access and infrastructUree
communicatiomso mp alobbyeg efforts resudd in this act which requires any municipality
that does not already provide utility servicehtdd a public hearing andonduct acostbenefit
analysis of the proposélefore providinginternet to residenss.

Adhering to the aforementioned statutorgugements is essential to the success of the
implementation diVi-Fi Other necessary investments for implementation relatedhbenin
service include base stations, Metropolitan United Riggvork (MUFN) fiber splicirand
customer provided equipng@PE) which will allow residents to connect to the néthuoek.
specific one time and ongoing costs associated with these items are detailedHaeeport
and in Appendixes Bnd C.

An outdoor wireless internet system would also requiresbatsens and MUFN fiber
splicing; however, wikeds access points (WAPs) wbeldhstalled on locations such as light poles
throughout the CiyMore information regarding WAPs atketailed in Appendix. Either of

these options includepotential tradeff between speed for a lower cost option. This tradeoff is

4 PoAn Hsiehet al., "The Bumpy Road to Universal Access: AnMetaork Analysis of a U.S. Municipal

Broadbard Internet Initiative."

5 Harols FurchtgeRott and Arielle RothAnswering Four Questions on the Anniversary of the Telecommunications Act
of 1996." Federal Communications Law JoG@h&o. 1 (2016): 8293.

6"2003 WISCONSIN ACT 278." Wisconsin Staggislature. April 30, 2004.

7 "Standard Terms and Conditions."” 5NINES. May 22, 2014.

8 ColombiaTelecommunications CorporatoW/i r el ess Feasi bility Study Prepared

Arizona: CTC, 2007: 95. Web. 8 Oct. 2016. p. 95
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relative to the residentods current tbhenefér net
analysis.

The subsequent sections of this report detail the specific costs and benefitdinbhe gu
methodology for the analysis is described followed by the assumptions that were necessary to
complete the evaluation. Finally, the results are presented followed by summary information and

our recommendations.

COSTS AND BENEFITS

Costs:

Regardless of which alternative is chosen, a base tower must be built in order to generate
the service to either the homeowner directly or to a public areh.t&aer comes at a cost of
approximately$ 1 0, 000. Mo n o n a dosverpfdr a total cost of $20,000.sThesew 0t
costs are outlined in Appendix B.

Monona must also pay a fee in order to access the MUFN fiber optic network that runs
under the city. Each base tower must have the MUFN fiber optic network spliced and installed.
The costs foone tower i$20,000. We could not obtain a concregéstimate for the second
connectiobut predicted it will be in the range of $2,000 to $10,000Dhis figure is lessan the
firsttowed s due ® the benefit of existing infrastructufaally, there is a structured cost of
$4,200 per year in additional service and maintenance costs for the MUFN fiber connection. For
a more detailed explanation of the costs of the capital expenditures for the MUFN fiber network
see Appendix C.

If the city were tooffer the irhouse WAFi service to residents or businesses, there would

be no additional cost for the city. However, if the city were to create an outdebridfiwork
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throughout thei€y, then the cost estimate would vary based on théeuohnodes needed to
allow desired accessnge For a more detailed explanation of capital expenditures for an

outdoor WiFi network see Appendix F.

If the Gty decides to create th@/i-Fi service for residentke financial costs for each
subscriber would be anywhere from $15 to $10 a month depending on how many citizens take
up the service. Further, all households would have to spend a $75 to $50 flat fee to purchase the
node that produces the Wi, also depndent on the number of citizens who take up the service.
See Appendix B for these figures based on uptake as provided by 5NINES. For all intents and
purposes, we will considée installation costs when estimating demand.

There is also a cost for utilloss depending on what the household had as a prior service.
We estimate that there will be a loss of utility for those who have internet that is bundled with
another service (phone or TV) but were unable to find any data to capture that utility loss. In
addition, we assume another utility loss that is associated with moving from a higher
download/upload speed to a slower one. We foundttthere was approximately &9 per
month loss moving from a higher speed to a lower shEeda detailed explanation of our

estimates of utility loss for very fast to fast internet speed see Appendix D.

Benefits

A In-Home Benefits:

The benefitofthetilome service | argely depends upon

intemet. For those without internet, they would gain the ability to access the internet for a

9 Gregory Rosstgrcott Savage, and Donald Waldmaijousehold Demand for Broadband Internet in 2010." B.E.
Journal of Economic Analysis & PbliciNo. 1 (2010).
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relatively affordable price with reliable enough service to use most services (email, streaming,
and videeplayback). For those who currently have internet serv@ewill realize cost savings
relative to their current plan. Those with AT&T stand to gain the most if they have just internet,
saving approximately $30 t825 per month depending on the final monthly rate from 5NINES.
Thosewith service from Charteiill not see as much benefithisib ecause Charter os i
offering is gual in terms of dollars perédabit per sscond(Mbps)upload speed and is faster,
giving it an overall hi gher net utility. Fina
services bundled and to what extent, but we have an approximation of services and benefits
rendered from switching=or a more detailed explanation of our benefit estimations and how we
apply them to our model see Appendix G.

There may also be a numbefrbusinesses that would switch to the SNIN&®M
wireless service. We received responses from local businesses from a survey of their interests and
concerns regarding internet service. Several businesses responded that cost was a significant
concernindicating they may be interested in purchasing 5NINES service. However, we only
received 9 responses and as such cannot generalize thelg. léshe @y finds significant
business interest, assessing their benefits would ssenthealculation nietd utilizedor
citizend

A Outdoor WiFi Benefits:

If the Gty of Monona decides to create a cityide outdoor WiFi network, those citizens
who have mobile devices (phones, tablets, and laptops) would have another point to access the
internet. This woufovidethe ability send email, watch videmslookup information all around
the Gty. For phone users, this might result in cost savings if it led them to decreda&athe
usage Wi-Fioutsidewould allow citizens to have free acceshwihternetvhen they are within
the coverage area of the towers. For a detailed explanation of our calculation of benefits to

citizens for an outdoor wireless network see Appendix H.
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We believe there may be other social benefits tmanicipal wireless network. However,
these benefits are uncertain and not monetized in this report.
A Business Community
Local lusinesses have the potential to gain more costumers or improved customer
interactions if they currently do not have acce¥¥itéi due to the costs of the service. Since the
results of the survey conducted from another project focusing on businesses hauialsexa|
respondents, we were unable to use the data in this analysis.
A Fire and Police Improvements
The Monona Fire and IRe departments both indicated that they have no need for an
outdoor wireless service. Both departments already have access to the internet remotely through
othe meansand questioned whether the network would be consistent enough for their use. Thus,
we do not calculate any additional benefits provided from offering access to fire and police units
within the city.
A Parks
The parks in the City of Monona may see higher traffic during the late spring, summer,
and early fall due to increased access to therimge Mobile games like PokemonGo, which
utilize geolocation to play, may increase the number of children in particular who visit the parks
and other public spaces. However, we are unable to estimate the increase in use of public space

due to increased iatnet access, and so do not monetize this potential benefit.
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METHODOLOGY AND DATA

Methodology

We estimate the net benefits of building two towers and consider the outdoor network
and inrhome WiFi services as mutually exclusive projects. Regardiebghbfproject is
undertaken, both projects must consider the initial costs for building the towers, splicing and rental
of the MUFN network, and monthly maintenance costs.

Each project will have additional costs as well. THerme service will largely fa all
additional costs be placed on the consumer for a monthly charge anetianerfee for their
router. The outdoor \ARi network will have additional costs for monthly charges for the service
and the infrastructure for the nodes to generate the gervic

We estimate the net benefits of either project by taking the difference between the
estimated total benefits of either projects and subtracting the projected lifetime fiscal and utility
costs for doing either project. We assume total lifetime of thjegirto be seven years before
needing replacements or upgrades. Costs of each of the projects, both one time and annual, are

summarized in Table 1 below.

Table 1.Summary of Costs

One-Time Costs Annual Costs

Splicing into MUFN Fiber Network Cost ofirhome Service

Base Buildout of the Towers Tower Maintenance

Building Wireless Access Points MUFN Maintenance

Installation into Power grid Wireless Access Points Maintenance
Power Pole Maintenance
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Since many of our estimates for costs and bemedits collected from alternative sources
and with multiple different sources giving different estimates, we had to generate a range of
potential outcomes for these costs or benefits. Table 2 outlines all the costs that rely on a standard
normal distributio showing the 95% Confidence Interval bounds for each variable. Table 3 shows
all costs that relied on a uniform distribution and shows the upper and lower bounds for each

variable and their unit of measurement.

Table 2. Uncertain Variables under a NormRistribution
Lower End (95% Confidence| Upper End (95% Confidence
Interval) Interval)
Percent of Residents with .8371 .8971
Broadband Internet Access
Percent of Residents with No| .035 .093
Internet Access
Percent of Residents with On .039 .069
Cell InternefAccess
Percent of Residents who tak .02 .06
Service with Prior Broadband
Access
Percent of Residents who tak .02 .06
Service with Prior Cell Phong
Access
Percent of Residents who tak .328 .398
Service with No Internet
Percent of Residentsth AT&T| .368 432
6 Mb/s Plan
Percent of Residents with .268 332
Charter Plan
Percent of Residents with AT| .268 .332
24 Mb/s Plan
Table 3. Uncertain Variables under a Uniform Distribution
Lower Bound Upper Bound
Coverage Area 1.837 Square Miles 2.16 Square Miles
Number of needed Wireless | 20 Units 40 Units
Access Points
Cost of Splice Repair $2,000 $10,000
Price of Wireless Access Poi| $699 per unit $749 per unit
Cost of Pole Buildout $10.30 per unit $15.34 per unit
Cost of MaintainingVAP $300 per unit per year $366 per unit per year
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Data

Our point estimate and Monte Carlo simulation use a variety of data that we have found
in previous reports and studies and from contemporary sources like the Census assess the
uncertainties of bottme likelihood of uptakes and cost of services.

Our point estimate and Monte Carlo simulation will rely heavily on data from previous
studies of similar pyects in other cities. Tt&ta includs uptake rates for services, cost of current
private sectoplans, willingness to pay for services and utility changes, and estimated capital
costs when needed. Our data on access to internet is heavily based off of the Madison Report on
implementing public internet. In that report, they display a weighted suriadson residents
regardingwho has internet and under what capacity, which includes crosstabs of a variety of
demographic factors. We used this data for our access numbers, because of {h@xiosty
between Madison and Monona which can contrekfponal access differences. In order to
better reflect the Monona population though, we controlled the Madison data with data from the

Census so we could create a markat tvould simulate Monona more accurately

ASSUMPTIONS

We make two assumptiongtlzould alter our results in significant ways. The first is that
there are no secondary market effects if Monona were to provide a competitive internet service.
In any market where a provider is subsidized by the governtherg is a possibility thate¢an
affect private competition. When one firm is given an advantage over others and provides its
product at a lower price, as would be the case with SNINES relative to AT&T and Charter, it is
possible that other firms would lower their prices to remaipe&titive or change some aspect of

the service they offer. This has been a concern in other analyses of municipal wireless
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network¥&11, We assume this does not apply in $pscific ase as Mononads popu
relative to the surrounding area.

The second assumption is that internet service in the coverage areas will be reliable and
support consistent speed. Frequent disruptions in the network would alter many of the benefits we
calculate for the residents of Monona. A&sume both the-door ard outdoor wireless networks

are reliable in our benefit calculations.

RESULTS

In-Home WiFi Service

For our point estimate model, we assumed the most likely outcome, for each of the
variables to determine, on average, how likely the project will retsitiye net benefits for the
residents of Monona. Through our methodology we estimated the likely net benefits for each
service based on uptake from residents, costs levied by the city and users, and changes in the
utility from use. We used two estimatsdur model, one with expected outcomes and one with
more optimistic estimates on uptake. Our model predicts net benefits of approximately negative
$39,100 for our likely estimates and $127,0%0r our optimistic estimates. The number of
people who take pithe service was predicted to be 243 for the median expected take up rate
and 832 up take in service for our upper bound estimates. Table 2 shows the different uptake

rates by demand schedules and overall benefits.

10 Sean Buckleyy Go o g | ePrefenchCentindies téorce Broadband PricingHand of AT&TCenturylink and
C o mc &isrteTetecompril 25, 2016.

11 John Barrett and David TueMunicipal Broadband in Concord: ADépth AnalysiBoston MA: Beacon Hill
Institute. 20044-6.

10
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Table 2. Point Estimates ofdHome Serice

Average Estimate High Estimate
Net Benefits -$39,100 $127,050
Total Uptake 243 832

In order to handle the great deal of uncertainty with the model, we conducted a Monte

Carlo simulation to account for uncertaint\s anticipate anaverage net cost of $70,3Dand

with a standard deviation of $69,1b Figure 1 shows the histogram of the Monte Carlo

simulation. It is important ta@that 802observations returned negative benefits meaning that

there is about a80 percent chance th#tte service will return a negative net benefit.

15 20 25
|

Percent

10

Figure 1.

Monte Carlo In-Home WiFi Service
23.9
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147 15.2

8.1
6.7

13 19

-2 -1 0 1
Net Benefits (in hundreds of thousands of $)
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Outdoor Public Wi

We utilizeda point estimate model and a Monte Carlo simulation much like we did for the
InHome WiFi service to assess the net benefit of Outdoor pubtig.VWWWe used the average
estimates for all our variables to determine the point estimation. What we found was that the
project would return net costs$682,500 assuming expected values for our estimated variables.
Because of the large amount of uncerjaintour estimates, we conducted a Monte Carlo
simulation determine a plausible range of net benefits. Our Monte Carlo simulation of 1000
iterations and found that there was no single event of the simulation that returned a positive net
benefit for the prgect. The mean was negative $26308and the standard deviation was

$54,700 Figure 2 shows the histogram of the results for this simulation.

Figure 2.

Monte Carlo of Outdoor WiFi Benefits
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Our results indicate that this project will overall not return benefits that will compensate for
thecosts of this projecilhe largest contributing factor to this project seems to be the relatively
small area of access coupled with the limited value of the access to consumers, as it depends on
sedentary park users during favorable months for parkigctiv
Sensitivity Analysis

The Monte Carlo simulation for thédbme WiFi Service generally shows negative
results, but the key distinction between a successful project and a failure depends largely upon
how many citizens take the service. In order terdehe the number of residents it will take in
order to return net benefits for this project, we conducted a sensitivity analysis on our Monte
Carlo simulation. We looked at the number of residents predicted to uptake the service when
there were positivednefits and when there were negative benefits. Table 4 shows the results of
our analysis. We found that in order for the project to return positive benefits, at least 252
residents must uta the service with a mean of@8esidents needed. Though negatienefits
can go anywhere from 113 to 335, this is largely based on the utility calculations of residents

and which servicé any, they hadpreviously

Table 4. Uptake of Service Ranges

Mean Standard Deviation Min Max
Net Benefits <0 228 34.147 113 335
Net Benefits >= 0 288 22.337 252 379

13
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SUMMARY

We performed a cosbenefit analysis of two alternatives for wireless internet access in
the City of Monona. Our methodology for the first alterndticeisedon simulating a market
decision made by citizens to select the service based on a variety of parameters. The second
alternativefocusedon citizen participation based upon sedentary park usage with a calculated
willingness to pay for the service basedlogir payment to current service providers. We
applied this methodology to the entire City of Monona population drawing on a Madison study
on internet accessibility. We found that for the first alternative there are generally positive net
benefits providedhat the service has a sufficient uptake. We also found that the outdoor service

would not be able to provide enough benefits to offset costs needed for the service.

RECOMMENDATIONS

Our recommendations are based on the efficiency of the project and we did not make
considerations for equity due to the relative homogeneity of the City of Monona. Further, our
analysis assumes that there is not a large amount of distributional costealsaat the

implementation of these projects.

RECOMMENDATION #1: The City of Monona should conduct a survey of interest to find
an approximate demand schedule for thénouse service. If the approximate demand and
willingness to enter the market exde 260 households, then the city should undergo the project.
Otherwise, it should not adopt the project. Largely these benefits depend upon the income, age,
and education of the citizens as their market demand for internet is largely based on these

demogaphics.

14
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RECOMMENDATION #2: The City of Monona should not consider the outdoor gtiblic Wi
project, as our model found no positive returns on investments made. On average the project will
producea net loss of $255,500 with a minimal expected loss of @32, We found the high
capital costs of implementing this service and the continued maintenance costs coupled with limited

coverage would mean low use of the service and thus low benefits gainets ti@ation.

15
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APPENDIX A: WISCONSTATE STATUTE REGWDON MUNICIPAL

TELECOMMUNICATIONR®ONISION

State of Wisconsin

2003 Senate Bill 272

Date of enactment: April 16, 2004
Date of publication*: April 30, 2004

2003 WISCONSIN ACT 278

AN ACT to renumber and amend 196204 (5) (a); to amend 196203 (1) and 196.204 (5) (b); and fo create 66,0419
(3m), 660422, 196.204 (5) (ag), 196204 (5) (ar) 2. and 196204 (5) (ar) 3. of the statutes; relating to: local govern-
ment telecommunications utilities and public hearings for ordinances and resolutions authorizing local government
cable television, telecommunications, and broadband facilities.

The people of the state of Wisconsin, represented in
senate and assembly, do enact as follows:

SecTion 1. 660419 (3m) of the statutes is created to
read:

66.0419 (3m) MuNICIPAL CABLE TELEVISION SYSTEM
cosTs, (a) Except for costs for any of the following, a
municipality that owns and operates a cable television
aystern, or an entity owned or operated, in whole or in
part, by such a municipality, may not require nonsub-
scribers of the cable television system to pay any of the
costs of the cable television system:

1. Public, educational, and povernmental access
channels.

2. Debt service on bonds issued under s, 66.0619 1o
finance the construction, renovation, or expansion of a
cable television sysiem.

3. The provision of broadband service by the cable
television system, if the requirements ol s, 66,0422 (3d)
(a) 1., 2., or 3. are satisfied.

{am) Paragraph (a) does not apply to a municipality
that, on March 1, 2004, was providing cable service to the
public.

{b) Paragraph (a) does not apply 1o a municipality if
all of the following conditions apply:

* Section 901,11, WisCorsiN STATUTES 2001 -02 : Effective date of acts.

1. On November 1, 2003, the public service comimis-
sion has determined that the municipality is an alternative
telecommunications utility under s. 196.203.

2. A majority of the governing board of the munici-
pality votes to submit the guestion of supporting the
operation of a cable television system by the municipality
to the electors in an advisory referendum and a majority
of the voters in the municipality voting at the advisory
referendum vote to support the operation of a cable tele-
vision system by the municipality.

Secrion 2. 66.0422 of the statutes is created to read:

660422 Cable television, telecommunications,
and broadband facilities. (1) In this section:

{a) *“Cable service” has the meaning given in s.
66.0419 (2) (c).

(b} “Local government” means a city, village, or
oW,

{c) “Telecommunications service™” has the meaning
given in s, 196.01 (9m).

(2) Except as provided in subs. (3), (3d), (3m), and
{3n), no local government may enact an ordinance or
adopt a resolution authorizing the local government 1o
construct, own, or operate any facility for providing cable
service, telecommunications service, or broadband ser-
vige, directly or indirectly, 1o the public, unless all of the
following are satisfied:

“Every act and every portion of an act enacted by the legislature over

the governor's partial veto which does not expressly prescribe the time when it takes effect shall take effect on the day after its date of publication
us designated"” by the secretary of state [the date of publication may not be more than 10 working days after the date of enactmont].
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(a) The local government holds a public hearing on
the proposed ordinance or resolution.

(b) Notice of the public hearing is given by publica-
tion of a class 3 notice under ch. 985 in the area affected
by the proposed ordinance or resolution.

(c) No less than 30 days before the public hearing, the
local government prepares and makes available for pub-
lic inspection a report estimating the total costs of, and
revenues derived from, constructing, owning, or operat-
ing the facility and including a cost—benefit analysis of
the facility for a period of at least 3 years. The costs that
are subject to this paragraph include personnel costs and
costs of acquiring, installing, maintaining, repairing, or
operating any plant or equipment, and include an appro-
priate allocated portion of costs of personnel, plant, or
equipment that are used to provide jointly both tele-
communications services and other services.

(3) Subsection (2) does not apply to a local govern-
ment if all of the following conditions apply:

(a) On November 1, 2003, the public service com-
mission has determined that the local government is an
alternative telecommunications utility under s. 196.203.

(b) A majority of the governing board of the local
government votes to submit the question of supporting
the operation of the facility for providing cable service,
telecommunications service, or Internet access service,
directly or indirectly to the public, by the local govern-
ment to the electors in an advisory referendum and a
majority of the voters in the local government voting at
the advisory referendum vote to support operation of
such a facility by the local government.

(3d) (a) Subsection (2) does not apply to a facility for
providing broadband service to an area within the bound-
aries of a local government if any of the following are sat-
isfied:

1. The local government asks, in writing, each person
that provides broadband service within the boundaries of
the local government whether the person currently pro-
vides broadband service to the area or intends to provide
broadband service within 9 months to the area and within
60 days after receiving the written request no person
responds in writing to the local government that the per-
son currently provides broadband service to the area or
intends to provide broadband service to the area within 9
months.

2. The local government determines that a person
who responded to a written request under subd. 1. that the
person currently provides broadband service to the area
did not actually provide broadband service to the area and
no other person makes the response to the local govern-
ment described in subd. 1.

3. The local government determines that a person
who responded to a written request under subd. 1. that the
person intended to provide broadband service to the area
within 9 months did not actually provide broadband ser-
vice to the area within 9 months and no other person
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makes the response to the local government described in
subd. 1.

(3m) Subsection (2) does not apply to a facility for
providing broadband service if all of the following apply:

(a) The municipality offers use of the facility on a
nondiscriminatory basis to persons who provide broad-
band service to end users of the service.

(b) The municipality itself does not use the facility to
provide broadband service to end users.

(c) The municipality determines that, at the time that
the municipality authorizes the construction, ownership,
or operation of the facility, whichever occurs first, the
facility does not compete with more than one provider of
broadband service.

(3n) Subsection (2) does not apply to a local govern-
ment that, on March 1, 2004, was providing cable service
to the public.

(4) Notwithstanding sub. (2), a local government
may enact an ordinance or adopt a resolution authorizing
the local government to prepare a report specified in sub.
(2) (¢).

(5) If a local government enacts an ordinance or
adopts a resolution that complies with the requirements
of sub. (2), the local government must determine the cost
incurred in preparing the report specified in sub. (2) (c).
As soon as practicable after the local government gener-
ates revenue from a facility specified in sub. (2) (intro.),
the local government shall use the revenues to reimburse
the treasury of the local government for the cost deter-
mined under this subsection.

SeEcTioN 3. 196.203 (1) of the statutes is amended to
read:

196.203 (1) Except as provided in this section, alter-
native Alfernative telecommunications utilities are
exempt from all provisions of ch. 201 and this chapter,

except as provided in this section and excepi that an alter-

ment telecommunications utility, as defined in s. 196.204
(5) (ag) 1.,1s subject to 5. 196.204 (5).

SECTION dg. 196.204 (5) (a) of the statutes is renum-
bered 196.204 (5) (ar) 1. and amended to read:

196.204 (5) (ar) 1. In addition to the other require-
ments of this section, each telecommunications service,
relevant group of services and basic network function
offered or used by a telecommunications utility shall be
priced to exceed its total service long—run incremental
cost. The commission may waive the applicability of this
paragraph subdivision to a nongovernmental telecom-
munications utility’s basic local exchange service if the
commission determines that a waiver is consistent with
the factors under s. 196.03 (6).

SEcTION 5. 196.204 (5) (ag) of the statutes is created
to read:

196.204 (5) (ag) In this subsection:

1. “Local government telecommunications utility™
means a municipality that owns, operates, manages, or
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controls any plant or equipment, or that wholly owns,
operales, manages, or controls any entity that owns, oper-
ates, manages, or controls any plant or equipment, used
to furnish telecommunications services within the state
directly or indirectly to the public.

2. “Nongovernmental telecommunications utility™
means a telecommunications utility that is not a local
government telecommunications utility.

SecTioN Sr. 196204 (5) (ar) 2. of the statutes is
created to read:

196.204 (5) (ar) 2. For purposes of subd. 1., the total
service long—run incremental cost of a local government
telecommunications utility shall take into account, by
imputation or allocation, equivalent charges for all taxes,
pole rentals, rights—of—way, licenses, and similar costs
that are incurred by nongovernmental telecommunica-
tions utilities. This subdivision does not apply to a local
government telecommunications utility that is subject to
the exemption under s. 66.0422 (3m). This subdivision
also does not apply to a telecommunications service, rele-
vant group of services, or basic network function if all of
the following conditions apply:

a. On November 1, 2003, the commission has deter-
mined that the local government telecommunications
utility is an alternative telecommunications utility under
5. 196.203.

b. A majority of the governing board of the local gov-
ernment telecommunications utility votes to submit the
question of supporting the operation of the local govern-
ment telecommunications utility to the electors in an
advisory referendum and a majority of the voters in the
local government telecommunications utility voting at
the advisory referendum vote to support operation of the
local government telecommunications utility.

SecTioN Sw. 196.204 (5) (ar) 3. of the statules is
created to read:

196.204 (5) (ar) 3. Subdivision 2. does not apply to
a telecommunications service, relevant group of ser-
vices, or basic network function, that is used to provide
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broadband service and that is offered by a municipal tele-
communications utility, if all of the following apply:

a. The municipal telecommunications utility offers
the telecommunications service, relevant group of ser-
vices, or basic network function on a nondiscriminatory
basis to persons who provide broadband service to end
users.

b. The municipality does not provide to end users the
telecommunications service, relevant group of services,
or broadband service provided by the basic network func-
tion.

¢. The municipal utility determines that, at the time
that the municipal utility authorizes the provision of the
telecommunications service, relevant group of services,
or basic network function, the municipal utility’s prowvi-
sion of the service, group of services, or function does not
compete with more than one provider of broadband ser-
vice.

SEcTION 6. 196.204 (5) (b) of the statutes is amended
to read:

196.204 (5) (b) Unless ordered by the commission,
par. 4&) (ar) does not apply to basic local exchange service
or to business access line and usage service within a local
calling area offered by a nongovernmental telecommu-
nications utility with 150,000 or less access lines in use
in this state. If par. £&3} (ar) does not apply, the nongovern-
mental telecommunications utility may not reduce its
rates for basic local exchange service below the monthly
rate under s. 196.215 (7) or total service long—run incre-
mental cost, whichever is lower, and may not reduce its
rates for business access line and usage service within a
local calling area below total service long—run incremen-
tal cost.

SecTion 7. Initial applicability.

(1) The treatment of section 66.0419 (3m) of the stat-
utes first applies to costs incurred on the effective date of
this subsection.

SecTiON 8. Effective date.

(1) This act takes effect on the first day of the 3rd
month beginning after publication.
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APPENDIX B: COSTIMATES FROM 5NINES

SNINES’ Proposal for Wireless Pilot

MONONA

City of Monona

Quantity of CPE Cost of One-Time Costs of Support Cost Monthly
Purchased CPE CPE Per Month Per CPE| support
100 or less §75/ea 57,500 (at 100 units) 515 $1,500
150 565/ ea 59,750 514 52,100

200 $60/ea $12,000 513 $2,600

250 $55/ea $13,750 $12 $3,000

300 $50/ea $15,000 $10 $3,000

*BASE STATION INITIAL COST: $10,000 PER BASE STATION
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APPENDIX COST OF METROPOLITANFIED FIBENETWORK
(MUEN)

The MUFN fiber network is a fibeptic network that unified and augmented existing
telecommunications infrastructure in the Madison area to proviespkeghinternet. It
serves Madison, Middleton, and Monona. Monona plans to contveztigse station
towers, one on a city water tower and one on top of City Hall, to the MUFN fiber network.
To do this the city would have to pay to splice and install the network into the base
towers. There is also a monthly rental fee associated witf tieeMUFN fiber network.
Our Monona contact provided estimates for these costs.

The estimated cost for splicing and installation of the MUFN fiber network for the water tower
base station is $20,000:here are possible additional costs associatedtigth
installation and splicing of the second base station at the City Hall location. City Hall is
already connected to the MUFN fiber network, and thus we assume these costs will be
lower than those for the water tower. We estimate these costs are bet@€&0 &nd
$10,000.

The rental fee for both stations provided by our city contact is $350 a month for each station. We
then multiply these numbers by 12 to get an annualized cost. We assume a discount rate
of 3.5%

Based on these estimattas cost of using the MUFN fiber network f@ityhef Monona is given:
w o o e A 3 O YOUOQGRE O DB, 0 e
0 ¢ i€ 00 YO0 Qw QB 0810 0B D YOWe | owaawo Qe ¢

Where:
 MUFN Fiber Rental=350*2*12
1 MUEN Installation=20,06@2,000 to 10,000)
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APPENDIX D: PERCENMONONA WITH DIHRENT INTERNET
SPEEDS

Several of our benefit and cost calculations requastimates of the percentage of people in
Monona with different internet service plans. We estiirtadg&y many people in Monona
have no internet access, home broadband internet, and smartphone internet only using the
Madison feasibility study. We also estinththe percentage of people with fast internet

speed and very fast internet speed using the Madisasibility study. We then ube

these figures to estimate the number of people subscribed to various Charter and AT&T
plans.

Methodology for Calculating Percentage of Residents by Internet Access Category:

To estimate how many people in Monona have internet access, no access, or smartphone only
accesswedrewf r om t he
survey found 89 percent of residents have home broadband internet, 6 peroent hav

smartphone internet only, and 5 percent have no internet d¢éedjasted for

Ma di

son

f easi

bi

ty

studyos

demogaphicswe estimate between 83.7 and 89pércent of Monona residents have

home broadband internet, 3.8 to 6.6 percent have smartphone internet only, and 5to 7.8
percern have no internet access. We asslithese numbergererepresentative of
Monona, andanultipliedthem by estimates from the 2010 census for Monona to obtain
population estimate®

Methodology for Calculating Percentage of Residents with Eachdnternet Pl

The current main internet providers for Monona are Charter and AT&T. The plans they currently
offer in the city are:

Provider| Upload Speed Cost per Monttk
AT&T | 6 Mbps $40
AT&T | 24 Mbps $50
Charter | 40 Mbps $40

2Col ombi a

http://www.census.gov/quickfacts/table/PST045215/5553675.

Tel ecommuni cat i on sto-t@ePrr ppari asteiso rF,e accGibtiy iafy Manda
13 "QuickFacts Monona City, Wisconsin." United States Census Bureau. Accessed November 18, 2016.
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To define what service is considefast and very fast speed we uselefinitions found in a study
of WTP for internet service. In the study, the authors described low speed as similar to
dial-up, fast speed as having much faster uploads and downloads appropriate for music
and watching some videos, and very fast as sufficient for gaming and watching high
definition movie®. Based on these definitions we defitiee 6 MbpsAT&T plan as fast
speed, and the 2MbpsAT&T plan and the Charter plan as very fast speed.

To estimate the percentage of Monona with fast and very fast speed dé¢hasteasibility
study conducted for théty of Madison concerning the implementation of avaite
fiber network. The resident survey asked respondents thgiesatiptions of their
internet speed on a scale of very slow, slow, medium, fast, or very fast. tMhigse
survey of sefperception as internet providers do not give out information on the numbe
of subscribers to different speed plans, and citizens often are not aware of their internet
speed byMbps

In the Madison survey 40 percent of residents reported medium speed or lower, and 60 percent
reported fast or very fast speeth. We assume these grcentages are representative of
Monona. We then assudthe 40 percent of residents with slower speed in Monona are
subscribed to the AT&TMibpsplan, as it is significantly slower than the other plans
provided. We then assumhedue to lack of data anddr simplicity, that the 60 percent of
residents with fast or very f aMbpsplanpreled ar e
Charterds plan. The Madi son feasibility st
we use to calculate the upper and lowbounds of these estimates.

Given these assumptions the percentage of Monona internet subscribers with each plan is given in
the following table:

Internet Service Plan | Percent of Monona Subscribers

AT&T eMbpsPlan 36.8-43.2

AT&T 24MbpsPlan 26.8-33.2

Charter Plan 26.8-33.2

14 Gregory Rosston, Scott Savage, and Donald Waldman, "Houdeéwidnd for Broadband Internet in 2010."
5Col ombia Tel ecommuni cat i on stot@ePrrpani asteiso rF,e accCibtiy i afy Mad
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APPENDIX E: COSTHIEH SPEED LOSS

Some residents who switch from their current
under their new internet service. Given these residents likely place some value on that
higher speed we needl to calculate the value of the reduction in Mbps for this group to
offset the cost savings. To calculate this cost Wewiagness to pay (WTP) estimates
for very fast internet speed.

The estimate we u$éo calculate WTP for vgifast internet speed for those with internet access
who switch to Mononads service coméss from
We chosdo use this survey as our main source of WTP for very fast internet access as it
disaggregates responses by the speed of their current internet service, which is necessary
when calculating the cost of switching between very fast and fast speed as waulid oc
Monona.

The study finds that households with very fast interned fiaee an average WTP of $63.32
for very fast sped, and an average WTP of $55.1#r fast speedWe convertd these
numbers to 2016 dollars to account for inflati@sulting ifigures of $70.09 and
$61.03. We assumet these numbergere representative of those with very fast speed in
Monona. To obtain the cost of switching from very fast to fast speed we suhiinact
WTP for fast speed from the WTP for very fast speed, takiegdifference as the cost of
switchig to lower speed, which is $9.06

To estimate the number of people in Monona with very fast internet speedkitiee
percentage of Monona with internet accessanttipliedit by the percentage of
Monona with a pla designated as very fast speed. We assdr@@ percent of Monona
has interat access, with a range of 83.7 89.7 percent after adjusting for
demographics. We then assuh®® percent of those residents are subscribed to very fast
speed plans. For a detaill explanation of these assumptions see Appendix D.

We thenassuntt hat 2 to 20 percent of this populatio
more detailed explanation of this assumption see Appendix J.

We assume a discount rate of 3.5 perceahd multiply the cost by 12 to get an annualized
figure.

16 Rooston, Gregory, Scott Savage, and Donald Waldman. "Household Demand for Broadband Internet in 2010."
B.EJournal of Economic Analysis & Policy 10, no. 1 (2010): Table 9.
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Given these assumptions the cost of losing very fast internet speed to Monona subscribers is given:

s s s e ~ . Y'O'0OP "O'0"G YD "Ow B YD "OYH 6 O '
0 ¢ i€ OAANN QA o810 0F N Ro

Where:
1 THH=Total Monona Househslds088
% HHI= Percent of Households with Broadband Inter88t to .897
WTPFVS= WTP for Very Fast Speecki70.09
WTPFS= WTP for Fast Speefi61.03

= =4 =4 =4

Uptake= Percent of Monona Households that Subscribe to thEéteiwe .02 to .2
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APPENDIX F: COSTWHRELESS ACCESS FOIN

If Monona is to implement an outdavireless network it will hate install wireless access points
(WAP) throughout the intended coverage area. WAPs servgasatween for
r e s i WieFndewicss and the netvkobase stations. Residents wdagdable to connect
their devices to the WAPs, which then transfer the data to the larger base stations of the
wireless network for a more reliable connection. ICityeis to pay forthis infrastructuye
it will have to purchase the hardware, install the WAPSs, pay monthly rental fees for the
structures on which they are installed, and pay for the maintenance costs. To estimate
these costs we have used WAP costs from several comegpéesed costs determined
for other municipal wireless programs, and the SNINES cost estimates.

Methodology for Estimating the Number of Wireless Access Points:

To estimate the number of WAPs Monona would need we used a variety of municipal wireless
pans and took into account the coverage ar e:
municipal wireless plan estimated betweeQ0NAPs per square mile would be
needel.1” The Palo Alto municipal wireless plan estimated a need for betwe4d 35
WAPs persquare @i’ Mononads network i s expected to
of these networks, so we assume 20 WAPSs is a reasonable lower bound with 40 as an
upper bound. To obtain an overall estimate of needed WAPs we then multiplied these
numbers by the squaremt es of the coverage area of Mon
estimatedo be between 1.84 an@.16 square miles. For a detailed explanation of our
coverage estimate see Appendix I.

Methodology for Estimating the Cost of Wireless Access Points:

To estimatehie costs of the WAP hardware we investigated companies that have provided
municipal wireless services to other cities and looked at the projected costs of other
municipal wireless plans. We looked at the prodofdiso mmpanies, Tropos and
Meraki, thathave provided hardware for networks in Chaska MinnésoBklahoma
City29, Prestonburg Kentuékyand others. The price for the Mearkdkwerend outdoor
WAPs is $692 and the price for the lowegnd Tropos WAP is $749 We convered

7Col ombia Tel ecommunications Corporation, OWireless Fe
Arizona: CTC, 2007: 95. Web. 8 Oct. 2016. p. 95

18 CTC Technologyand Energyi ndi ngs and Recommendations for Wirel es:s
2015. p. 54

YEsme Vos, O0OChaska, Mi nnesot a c iMunwiréledtday 26j2004.l ess mesh b
200kl ahoma City Now Operati oWiaFli Wetshh Bisnebaddilewléar gest M
York), June 3, 2008.

2AMer il l Dougl as, 0{4@essMuniWeit wbo k Ke Soveraiey Tedhwolpdyly 0

16, 2008.

22"MS2208." Cisco Meraki. Accessed December 04, 2bitfs://meraki.cisco.com/buy/cesalculator.

23 "New Tropos 1410 Cosiffectively Delivers Secure Field Area Networks for Smart Grid and Other Industrial
Applications.Business Wif&lew York), January 18, 2012.
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these numbers to 201@Htars to account for inflation, giving us figures of $699 and
$787.36. However, it should be noted thmatinicipal wireless plafa other cities priced
WAPs much higher. A plan for the city obP4slto estimated costs of $2,1p@er WAP4

and a plan for he city of Tucsastimated $2,80(per WAPS, These cities likely expect

a larger user base and thus need more expensive routers to service a higher number of
customers. We assume Monona will be able to purchasedad®&/APs for its needs,

and put our estnates between $699 and $787.36 per WAP

Methodology for Estimating the Installation Costs of Wireless Access Points:

To estimate installation costs, we | ooked at
wireless cost wieless plamastimatsit.would castsb8ensgtadl each
WAP,26 which includes both installing the device and connecting it to a power\dfirce.
convert this figure to 2016 dollars to account for inflation, giving us a figure of $349.27.
We assume thesembers are repres#ative of the costs tdonona.

Methodology for Estimating Pole Rental Costs:

To estimate monthly fees associated with rental of telephone poles and traffic lights for
pl acement of WAP we again useaiekesssost est i ma
estimation. The fees for pole attachment fovAP are between $10.30 and $15.3ger
pole per year2” We convert these numbers to 2016 dollars to account for inflation, giving
us figures of $11.99 to $17.86. Adonona does not own the utilitgles we assume
these numbers are representative of the costs to the city.

Methodology for Estimating Maintenance Costs

To estimate maintenance costs, we used both fiscal estimates from other municipal wireless plans
and 5NINES maintenance estimatest$ardoor wireless service. The Palo Alto municipal
wireless cost estimates putim@nance of the WAPs at $10,0@0year for a plan of 30
WAPs?8 This is equal to $333 dollars per WA¥Rr year. We usa a maintenance cost
range of $300-$366 per WAPper year. We converéd these numbers to 2016 dollars to
account for inflation, giving us a range of $306 to $3W thenmultipliedthis number
by the estimated number of WAPsatstablisfour maintenance costs.

24CTC Technol ogy andeknmemngeyn,d adtFiomndsi nfgosr aWid el ess Net wor k
2%Col ombia Telecommunications Corporation, OWireless Fe
26 |bid. p. 105
27 |bid. p. 90

2CTC Technol ogy and Energy, aFilmredisn N tawod kR ePd cammedn dhat i6
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We also use the figures from the SNINESNntenance cost estimates outlined in Appendix B for

the irdoor wireless service to see if they reasonably fall within the Palo Alto cost

estimates. The 5NINES cost plan estimates $1,500 dollars a month of monthly support costs
when servicing less thadOlcustomers. We equatehe number of customers to the

number of WAPSs, assuming maintenance needed for an outdoor wireless network is similar
to that of an indoor wireless service. The estimated number of WAPSs falls below 100,

and thus we assuoha $1,500 dollar a month maintenance fee for the city. We then
multipliedthis number by 12 to obtain an annual cost estimate of $18,000, which falls
between our estimategdved from the Palo Alto studihis gives us confidence in using

the range provided by th Palo Alto cost estimates.

We assume a 3.5 percedtscount rate on annual costs.

Costs:

Onetime cost of WAP®r the city of Monona

0 QQ@iti 0MNOO O YRO QOO ET 0 wd O OGO 0 YR Q

Where:

= =4 =1

#WAP= Number of Wireles Access Points per Square #26 to 40
SgMi= Square Miles of Network Coveragé.84 to 2.16
WAP Cost= Cost of Purchasing each WA&B99 to $787.36

WAPIN= Cost of Wireless Access Point InstaHa$i8d9.27

The annual cost of WAP®r the city of Monona

e DYMOO D YAD QMO 0 YR D MOQE 0 Qe HE O®Q
0O € € 00LEdl O 3
p8t o VU

Where:

= =2 =

PR=Yearlyutility Pole Rental Fee= $11.99 to $17.86
#WAP= Number of Wireless &ess Points per Square Mile= 204®
SgMi= SquareMiles of Netwdk Coverage= 1.87 ta2.13

Maintenance= Yearly Cost of Maintenapes Wireless Access Point= $306 to $372
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The total costinder these assumptions:
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APPENDI%&: BENEFITS OF MON®@ 0 SHOMBIMUNICH. WIRELESS

We measurdt he benefits to cit i-homewselesstsarvibg wi t ch t o
calculating he di fference in cost between their c
service. These benefili$fer from customer to customer depending on their current internet
service. To capture these varying benefits, we have calculated benefits differently for
those whocurrenl y have no internet connection, thec
plan, thosewi t chi ng from Charterdés $40 a month p
$50 a month plans.

Methodology for Those Without Internet Access:

To estimate WTP for broadband for those who do not currently have access to internet and
subscri be ticewMsdaoNTR sus/edfdtesurveyed 15,802 heads of
household from seven different states who had not adopted broadbamncenservice.
To obtain WTRhe authorsised stated preference methods, asking if households would
subscribe to broadband at arjge they considered acceptable and if so what monthly
price for broadband would they codse r 0t o0 e x p e iit® stvdgattémpts c o n s i
to correct for bias from over and underreportifgdTP estimates to obtain vaMalues
of WTR30 We have choseto use this study as our main source of WTP for those without
broadbandbecauset is the most recent large scale survey of its kind, which is important
in a fast changing service like broadband internet.

The survey found 37.3 percasitbroadband noradopters would subscribe to a service if the
price were acceptable and had cost as their greatest motivator for not purchasing internet
serviceel The study had a margin of error of 2.67 percent, so stieate an uptake
range of 34.6 to 4.0 percent We assume this estimate is representative of an average
household without internet in Monona.

The survey found the average WTP bfsairvey respondents was $1996 above Mononad
projected cost 0$15 to $10 a monthWe conventd this number to 2016 dollars to
account for inflation, giving us a figure of $20.88e assume this estimatevas
representative of an average value of household WTP for those without internet access in
Monona.

29 OctavianCarare, et al., "The Willingness to Pay for Broadband of-aldopters in the U.S.: Estimates from a
Multistate Survey.Ihformation Economics and P8Iic{2015): 1935.

30 |bid. p. 24

31 |bid. p. 23

32 |bid. p. 27
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We estimate between 5 and 7.&ercent of hoseholds in Monona have no internet access. For a
detailed explanation of this estimate see Appendix D. We asstimenumdr is
representative of Monon&Ve thenmultipliedthis by the total households outlined in
the 2010 census to obtain an estimat¢he number of households without internet access.

We assume a discount rate of 3.5 percent
Thebenefits of Mdhosewithdusintesnetr vi ce t o

e L YE OGO P TOQ0 @ 0B 0 QI O EEDQ YD p ¢
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Where:
i Total HH= Total Households in Monona= 4,088
% HH Without Internet= Percent of Monona Households Without Internai=Q@8

Uptake %= Percent of Households Without Internet Who Subscribe to the Service=.373

= =2 =

WTP= Willingness to Pay for Internet for Resid€ntsently Without Access= $20.33

Methodology for Those wittBroadband Internet

To estimate the benefits for those with internet access we calthéatéfference in price
bet ween residentds current intedthred¢ servic
separate benefits based on the three internet service plans offered in Monona.

We assume between 83.7 and 89.percent of Monona residents have&adband intenet
service For a detailed explanation of these estimates see Appendi%dxthen
multipliedthese estimatdsy the total households outlined in the 2010 census to obtain
an estimate of the number of households with broadband interessate assume
these numbers are representative of Monona.

To get an estimate of the number of residents with each service wedbbstwezn 36.8 and
43.2 percent are subscribed to AT&Tds $40
are subscribpedt€ hart er s $40 a month plan, and bet
subscribed to AT&T6s $50 a month plan. For
Appendix D. We assurdeghese estimates are representative of Monona.
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To obtain the benefits of therseee we take the current prices residents are paying for their
i nternet service and subtract the cost of
them as the benefit of the new service. We estilath e cost of Mononads
between $15 and 30, as provided by 5NINES in Appendix B.

We also must estimate a cost of the loss of$pgied internet for those who would lose speed
when switching to Mdthecosad gsmaediossis$®l8. FWe a s s
a detailed explanation of thigstimate see Appendix E. We subtealthis estimate from
the benefits for those with the $40 a month Charter plan and those with the $50 a month
AT&T Plan, as these plans have higftgpst han Mononads pl an.

We assumea between 2 and20 percent of residestwith eacliype of internet will subscribe to
the new service. For a detailed explanatidrihos estimate see Appendix J.

We thenmultipliedall benefits by 12 to get an annualized benefit and assdiaeéiscount rate
of 3.5 percent.

Under these assummiins t he benefits of Mbrmalbarditernes er vi ce
access is given:

Beneft for those with AT&T $40 a Month Plan
0 Q¢ QOO T Tt
"Y¢ OGO P 'O'00: 0 QI RO "PYAT 01 0 @l O0 O°YD YR Q® ¢
p8t o L8

Where:
9 Total HH= Total Households in Monona= 4,088
1 % HHInternet= Percent of Households with Broadbatstnet= .837 to .897

1 % HH AT&T $46 Percent of Broadban#louseholds with AT&T $40 a Month Plan= .368
to .432

1 PrP£ Price ofPlan=$40
1 SNINESPr Price of $ibscription to 5NINES Plan= $15&00

1 % Uptake= Percent of Households with Internet Bllibscribe to SNINES Plan=.0220
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Beneft for those with AT&T $50 a Month Plan
0 Q¢ QOOWMW v T
YE 0'@Q P 'O0® 0 Qi dTD® "PYAU ™i 0 @) 06 0°YJQAYOb TYr‘] 0 (bT@'Q
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Where
i Total HH= Total Households in Monona= 4,088
1 % HHInternet= Percent of Hous®ds with Broadband= .837 to .897

T % HH AT&T $56 Percent of Broadban#iouseholds with AT&T $50 a Month Plan= .268
to .332

PrPE Price of Plan=$50
5NINESRr Price of Sibscription to SNINES Plan= $15%b0

HSL= Cost of High Speed Loss= $9.06

= =2 =4 =

% Uptake= Percent of Households with Internat Bllibscribe to SNINES Plan= .0220

Benefit for those with Charter $40 a Month Plan
0 Q¢ QOO 0 Qi N
"YE O'GYA b 'OC0E 60 Qi B'Q&®@i 0 Qii 0 W) 'O0 OV "QU@YOP “Yr 60 O
p8t o L8

Where:
1 Total HH= Total Monona Houselssi 4,088
% HHInternet= Percent of Household$wdtoadband= .837 to .897
% HHFS= Percent of BroadbdrHouseholds with Fast Speed= .268 to .332
PrPt Price of Plan= $40
5NINES Price= Price ofilscription to 5SNINES plan= $15%40

HSL= Cost of HigBpeed Loss= $9.06

= =/ =2 = A -

% Uptake= Percent of Broadband Householdo\V8hbscribe to SNINES Plan=.0220
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Methodology for Those witfSmartphone Internet Only

To estimate benefits for those with smartphones only dia asgional online WTP survey
conducted between December 2009 and January 2810surveyed 5,799 experienced
internet users and 472 inexperienced users. To obtain W& 8urvey asked respondents
to choose repeatedly between two hypothetical intermeiees that differed by cost,
speed, reliability, and several other featur@ge utilizedthis study as it is the only large
scale study to include smartphone WTP responses.

The study found that households with smartphone internet acchas®aly aveage WTP for
fast speed of $46.9%4 We convergéd this number to 2016 dollars to account for
inflation, giving us a figure of $52.0We assume these numbers are representative of
the WTP of those with internet access in Monona. To obtain the true beresties) we
tookthese WTP numbers and subeddt he cost of adsbesseithea ds ser vi
difference between them as the benefit of that service. We estinttagecost of
Mononads ser vi c$d0, as providedtbybaIABES irfApfendix B.

We assume between 3.8 and 6.6 percent of Monona residents have smartphone internet access
only. For a detailed explanation of these estimates see Appendix D. Wantligplied
these estimatdsy the total households outlined in the 2010 census to obtin
estimate of the number of households with smartphone internet accéS¥e assume
these numbers are representative of Monona.

We assume between 2 and 20 percent of residents wathartphone internetill subscribe to
the new service. For a detallexplanation of this estimate see Appendix J.

We thenmultipliedall benefits by 12 to get an annualized benefit and assdiaeéiscount rate
of 3.5 percent.

Benefits for those with only smartphones:
"Y¢ 0'C5@ P "O'OYD U0 YD YO ®0 00 O"¥0YR 0 O R

0 Q¢ QYIQD 0810 P

33 Gregory Rosston, Scott Savage, and Donald Waldman. "Household Demand for Broadband InternetBhE2010."
Journal of Economic Analysis & Pblicyo. 1 (2010): p. 2
34 |bid. Table 9
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Where:

1 Total HH= Total Monona Households= 4,088
% HHSPO= Percent of Housdti®with Smartphones Only= .038.066
%WTPSPO= Willingness to Pay for Housshalith Smartphones Only= $52.01
5NINESP Price of $Sibscription to SNINES plan= $15%a0

= =4 =4 4

% Uptake= Percent of Broadband Householdo\8hbscribe to SNINES Plan=.0220

Given these benefits t ddoorwraessplanidgeanef i t of Mon
"Y€ 0G0@E QQQ0O
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APPENDIX H: BENERIF®UTDOOR WIRELESS

We measurdt he benefit to Monona <citizens who use
willingness to pay (WTP) estimates. The WTP estimatebaséssoncurrent internet
connection. We estimateustomer uptake through surveys of outdoor park usage.

Methodlogy for Estimating WTP for Outdoor Wireless:

The WTP survey we asasked 522 people in Canada and the United States how much people
would be willing to pay for wireless access outside their hbney found on average
WTP for wirelesaccess outside ti®me was 9.5 percentore than their current internet
service®> AsMonona offers several servicdgs WTP is different for each customer. We
assume this WTP is representative of Monona residents.

There are three different internet service plans offered in Monona. We assume b&dx8en
and43.2percent of broadband househol ds have A
26. 8 and 33.2 percent of broadband househo
between 26. 8 and 33.2 percent of broadband ho
plan. For a more detailed explanation of these estimates see Appendix D.

We thenmultipliedthe costs of these plans by.095 WTP to obtain the benefit to residents of an
outdoor networ k. The Mbpspgdnis$3.8ftebeneéfinfars e wi t
those with Charterds plan is ®MBpsplanisand t he
$4.75.

Methodology for Estimating the Number of Network Users:

To estimate the number of people who would beneditused a national survey of park usage.
The survey asked 1,250 people about their use and value of parks. It found for those
living in citiesvith populatio under 10,000, 62 percersiaid they use parks occasionally
or frequently?® We assume this is representag\wof park use in Monona. Warther
assume due to lack of data on general public spausage that this is the fractmhn
peopleusig al | public spaces where Mononads ou
place.

Amdocs Mar ket I nsight & Str at ergthe Payd@V Expeeriebde ,gablea | Consum
Analyticsand CableWkri . 6 | NTX. 2015.

B¥Andrew J. Mowen, et al., "Americands Use and Percepti
Reassessmenilational Recreation and Park Associ@idis. Accesseddzember 4, 2016. p. 27
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To estimate how many of the 62 percehtesidents who use outdoor space would take
advantage of the wireless network we di$eadcount surveys of park usage from other
cities that measure the number of active and sedentary park users. We assuyne
sedentary users of outdoor space would take advantage of the network. Three different
headcount surveys found the percent of sedentary park users tg3b&&8® and 52.7
perceng? respectively. We assum¢his 52.7 to 68 perceris the representative range
of percentage of users of outdoor space who would take advantage of the outdoor
network.

We then estimattt he per centage of Mononads pespayl ati on
to use the outdoor wireless network. Wedwsaational Pew research study to estimate
thisnumber. The study found that 85 peradieople own at least one of a smartphone,
laptop, or tablet4© We assume this is representative of device ownershiplonona. The
study had a margin of error of 2.6 percent, which wedusethe range for this figure,
giving estimates of 82.4 to 87.6 percent.

Methodology for Estimating Number of Months for Benefits:

We also assunteMononawill not receive this benefit for some time in the winter. We had email
contact witta representative of th@arks Department who said the majority of their
reservations for park space occur between the months of April and September. We
assume this is rpresentative of the months that citizens will receive the benefit, so
multiply our figures by 6 to obtain the annual benefits. We then adsufé& percent
discount rate.

Under theseassumt i ons t he benefit Fisernficeislgerona ds out do

Benefit for Households with AT&T ®8bpsPlan:
6 Q& QRO Y
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S’ Deborah Cohen et al ., oOParks and physi chBréventativei vi ty: W
Mediciné0. (2010). Pg. S10
Deborah Cohen et al ., 0Cont r i AmeticanoJournaf Publle Hdalih7, co.3Par ks t
(2007). Pg. 511
¥Gi na M. Besenyi et al., oDemographic variations in ob

Preventative Medicifé, no. 1 (2013). Pg. 80
“OMoniceAnder son, 0Technol ogyewResearclt @nté.\Ooteber@h20p5: 2015. 6 P
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Where:
9 Total Pop= Total Population of Monona
% Pop 6Mbps= Percent of Population with AT&T 6pdPlan=.368 to .432
WTP= Willingness to Pay for Outdoor Wireless= .095
6Mbps Price= Price of AT&T 6is Plan= $40
% Device= Percent of Individuals withLatist One Wireless Device= .824 to .876

% Park Us= Percent of Individuals Who Use Parks= .62

= = =24 A 4 -2

% Sedentary= Percentage of BaUsers who are Sedentary= .527 66

Benefit to Households with AT&Z4MbpsPlan:
6 Q& QCANG O Y
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Where:
1 Total Pop= Total Population of Monona
% Pop 24 Mbps= Percent of Population with AT&T 2B8pd Plan=.268 to .332
WTP= Willingness to Pay for Outdoor Wireless= .095
24MbpsPrice= Price of AT&T MbpsPlan= $50
% Device= Percent of Individuals with.atist One Wireless Device= .824 to .876

% Park Use= Percent of Individuals Who Use Parks= .62

= =2 =4 =4 -4 -2

% Sedentary= Percentage of HaUsers who are Sedentary= .527 .66
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Benefitto Households with Charter Plan:
0 Q& QOO 0 Qi
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Where:

1 Total Pop= Total Population of Monona

1 % Pop Charter = Percent of Population with Charter PI268 to .332
1 WTP= Willingness to Pay for Outdoor Wireless= .095
1 Charter Price= Price of Charter Plan= $40
1 % Device= Percent of Individuals with_.ahst One Wireless Device= .824 to .876
1 % Park Use=Percent of Individuals Who Use Parks= .62
1 % Sedentary= Percentage of BRaUsers who are Sedentary= .527 .86
Given these benefits the total benefits of Mo
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APPENDIX |: MONONAI® COVERAGE

The coverage map provided to us was incompatible with GIS software. To estimate city coverage,
we printed out the coverage maye then drew a 10 by 10 grid over the city limits of
Monona. Wdound 54 squares thatontained some of the Monona city limits. We then
estimated the percentage of each square that contained the land area of the city, adding
them up to find a total numbef squares equal to the city limits. We then estimated the
percentage of the land area in each square that waféngreen coverage zone and
divided the total squares of green coverage area by the total squares of the city limit.
Thiggave us a coveragarea of 61.4 percentwhich is 2 square miles of the city. Due to
theinaccuracies inherentdar methodve have given our estimate a range of 1.837 to
2.16 square miles, or between 56.35 to 66.35 perdanid area coverage.

Figure 1: Coverage Map of Mmnawith 2 Base Towers
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