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1 Executive Summary

The overarching broadband goal of the City of Seattle and its Mayor is to bring affordable,
competitive, and equal high LISSR & SNIIA OS (2 ©iefthezdursgobraiyi f SQa
years, the City has sought solutions to address the laskiciiubiquitous servicé Based on its

previous analysis and its understanding of the current broadband market,Gityis now
investigating the feasibility dfuilding and operating fiberto-the-premises (FTTRhterprise &
oBroadband Utilitg) to address gas in the market and to bring higgpeed broadbandccesgo

all City residents and businesses.

Just a few years ago, we cautioned the City to be wary of building infrastructure to effect change

in the marketBuilding an FTTP network and pursuanigaditional business modélith a triple-

play bundle of voice, video, and dat@) addressmarketgapsk YR YSSi GKS / AlGeQa
needs wouldhave fallen short of achievingii KS / A (i and eend@ikfiGuk ® ysustain

financially. Further, this gpoach would have treated the symptom (lack of fiber) without
addressing the underlying problem (key market structursjdressng the market structure

would have requirecconstructinga ubiquitous FTTP netwodnd operating it as opeaccess
infrastructuret meaninga network that connects every structure ithe City, and that any

gualified service provider can use to provide commneations services to customers

At the time we cautioned the Cithat building and operating abiquitous operaccess network
was not feasible. & in the intervening years, the communications market has changed. In
G2RI&Q& 0NERI R ddtayiyndtworktRat e rndgeexpensive and complex triple
play approach of years pasmayY S S & G KS .ZFurthed, Décoriehdf dpanacceshas
evolved in recent yeafseyond the traditional model of multiple Internet service providers (ISPs)
delivering service over one infrastructure. It has expanded to include applications proiders
offer overthe-top (OTTservices (se Sectiorl.5).

The demand for higlcapacity broadbandata connectionss steadily risingn Seattle and across
the U.S.while consumer demands decliningfor services like traditional cable and fixed
telephonelines These and other servicbave becomepplications that are offered by hundreds
of providers over the Internet anthat no longerneed to betethered to a local provider oa

1 CTC has provided guidance to the City in the past on bringingshigd connectivity to the community. Though

this report considers the analysis presented in prior studies and builds on previous research we conducted, it is an
independent assessmentof3 G i f SQa YIN]J SdG (2RlIé& YR K2g¢g GKS /Adeée YA
2¢KAAd Aa O2yaraidsSyid eAdK GKS RSOA&AA2Y o0& GKS /AGe&Qa 5AN
data-only model in lieu of traditional tripkplay service.

SAh@PSNI (1KS G2LX O2ydSyd A& -paByappicdtivdoRser2icd STNG Infekn& Sdrvied S N S (i
Provider does not provide the content (typically video and voice) but provides the Internet connection over which

the content is served.
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specificinfrastrudure.* In a sense, Seattlflike many other cities)s becoming a datanly
communicationgnarket that is, many consumers want data connections, but fewer and fewer
want landline telephones and, to a lesser extent, cable television bundles

If the City vere to focus its efforts ordeliveringa dataonly service oveubiquitous fiber
infrastructure that supports at least 1 Gigabit per secondGpps) speedsit would now
conceivably be able to address both the lack of fiber,amdirectly, the market structire. And

the fiber infrastructure that the City might build would conceivably support 10 Gbps speeds and

even up to 100 Ghps.da accesswith speeds of 1 Gbps and higheould support future
applications and enablprivate sector competition thus potentiallyl OKA S@Ay 3 G KS [ A
term strategic visiomf ubiquitous access and competition for valaéded services

1.1 Background and Objectives

l'a LI NI 2F GKS al @2NDa o6NRIF RO I yhehicipaybkoadbdndi A S =
RS A @dieNtRldisks and opportunities, especially given recent industry developments that

may reduce the cost to deploy and operate an FTTP netwik. City requested updated
business modeland insights intdechnological developments, construction methodsgdanther

industry practices that have reduced the cost of FTTP network deployment and operations in
recent years.

In addition to conducting athew market research and analysis, we provided independent cost
estimates and financial projections (Sect@mand SectiorB, respectively) for deployment and
operation of adateonlyC¢ ¢t yS{ig2N] ® t SNJ 6KS / AGeQa RANBO
projections associated with installing and operating a cable head end or voice switching
components. Our updated analysis includes explanations of assumptions for cost estimates and
financial projections. We estimated marketing, operational, and staffing costs basemlion
experience ofktandardspresent in the industry todaySimilarly, our take rate assumptions and

cash flow requirements are based on a combination of what we believeeniécessary to make

the Broadband Utility viable as well as what market survey projections indicate (see S@ction

¢CKS /AG28Qa 5SLI NIYSyYyld 2 amdigekamNaprelidesugiessh$OKy 2 2
O2yGiSEG 2F {(2RIF&Qa ONRIFIRolFIYyR fFyRaOILIS (2 RAaA
the feasibility of delivering affordable 1 Gbps dataly municipal srvice. The Citfurther seeks

4 Historically, communications services were delivered over specific infrastractaiele infrastructure provided

cable service and telephone lines provided telephone service. This enabled a monopoly because the infrastructure
FYR GKS Odza i 2 WeseNdaxricaSly'drnd@dS TiIdugbtie evolution of Internet technology,

applications that were once tethered to infrastructure can now be provided over fiber. Telephone and television
services can be delivered over data networks with no ties to lega@stnficture. As data network speeds

increase, more and more applications will be delivered this way.
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to consider potential pilot projects that may illustrate the viability of a municipal delivery
business model that provides a 1 Gbps datdy service angdupportsOTTapplications

This report is informed byl K S  /jprévioés(FATP feasibility and broadband studies, but is
independent of previously conducted analyses. It includes an updated market analysis based on
current market information and recently conducted surveybe City seeks to evaluate the
potential marketopportunity for a municipal retail service offering. To this end, we conducted
targeted market research and analysis to determine the potential sustainability of a municipal
retail offering praviding 1 Gbps datanly service.

As we discuss in Sectidn4, we conducted residential and business surviya sought to
determine the necessary market share to make the Broadband Utility sustairnididesurveys
alsoaimetodl dzZ3S NBaARSyGaQ |yR odzaAySaasSaqQy

Willingness and desire to change service providers
Interest in and demand for symmetrical 1 Gbps service
Desire for bundled services

Perception of the importance of data caps

Trust in the City to act am Internet srvice provider (ISP)

= =4 4 -4 A

The survey results strengthen the assertion tlaBroadband Utility coulthe sustainable in
Seattle (see Sectioh.4) and could enable theif@ to provide 1 Gbps datanly service, thus
eliminating the need for costly investment in voice and video network components.

1.2 Focus of This Analysis

alye 2F GKS /Aade 2F {SIFddf SQ& ordydh maidnala S a
communications infratructure andhavelimited choice in service providers, which potentially
results in stifled technological innovation asdbstandard serviceThese are symptoms of the
core problent a market structure with welentrenched incumbent providers that have few
incentives tooffer enhanced data servicesr allow unfettered access to alternativeverthe-

top (OTT applicationproviders

The cable providers (Comcast or Wave, depending on loc&to)local telephone company
(CenturyLink) that serve the broadhd market in Seattle connect businesses and residences to
Internet and data services over their infrastructure (i.e., cables and equipment). These incumbent
entities are the sole providers of broadband service over their respective infrastructures. And

5When compared to leading cities and nations in Europe and Asia.

5 Enhanced data services better enable new applications that replaceadervices promted by the incumbent
provider. This provides incentives to the incumbent provider to limit data performance and capabilities.
”Comcast and Wave each serve a portion of The City. Their service areas have a small overlap.
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these entities enjoy legislative/regulatory protection that provides little to no incentive to open
their infrastructures to other potential providefs

Because of the high cost of building new infrastructure, potengacompetitors are effectively
barred from entering the market. These favorable conditions for the incumbents incent the
market to advance the status quo, ensuring a continuation of limited investment and stifling
competition. This condition is not unique to Seatte limited to cable and lwadband it is
prevalet in numerous industries throughout the United States.

Though true monopolies are radeie to anttmonopoly legislation oligopolies (when only a small
number ofcompanieserve a particular market) are commuiere there are signiéant barriers
to marketentry. Imperfect competition allowghcumbentsto influence market pricebecause
there is little price competitionBecause they are aware that few othproviders can truly
compete with them, incumbentsften exert market power bgontrollingsupply and/or demand
limiting service performanceand raising pricesubstantiallyabove marginal cosThis effectively
stifles any meaningful competition among providers.

This study examines the feasibility of a municipal broadband dglivexdel, focusing on:

1 Revieving the financial feasibility of deploying and operating a municipal broadband
networkin Seattl@

1 Bvaluatingthe services and applications that are most likely to be developed on a high
capacity data network

1 Analyzingcurrent market conditions to gauge consumer interest in a municipal retail
broadband offering

1 Examining the possibility of a pilot project and advising on how to approach it
1 Assessing the potential of pursuingeperty tax funded utility model

1.3 Market Assessment
The Seattlgprovidermarket haschangedconsiderably in recent yearsonsistent with a shifting
national broadband landscap&ome providers have less of a footholdeattle than they did

8 A given apartment building or cdominiummight have niche a provider that serves that given facility. Often
these providers have an exclusive contract for access to tpeemises wiring, a costly and challenging element of
providing service to mukHiinit buildings.

® Theparameters 6 this project were to look solely at municipal ownership options. We did not evathate
feasibility ofpublicgprivate partnerships or other kinds of sharedk models.
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just a few years agayhile others havea stronger presencelheBroadband Utility will have to
be cognizant of both the present market and how it will change and grow in coming years.

The Broadband Utility may not fare well by simply entering the market as a public provider
offering service in a marketplace that iseddy served by private providers. The best approach
is to strive tochange the markestructure by providing something that does not exist today
developing a specialized niche to fill a gap in currently available service.

The goal oprovidingadniche sevicet is toidentify gaps where the City is not already well served,

FYR GKSy F20dza (GKS . NRodfdRterlthg greatesi possibilityofsaicceSst F 2 NI
Based on our market assessment, we believe that/'tie i @ Q& LINJGhpsddtBserddeld A & ™
which we believerepresents a market niche thahe Broadband Utilitymight be able to
successfullyif. We recommend that the Broadband Utilibjfer onlyadata service at a minimum

of 1 Gbps

1.4 Survey Results

One of the steps we took to asseke market was to condudurveys an online business survey

and a paper survey mailed to resident® gather market information. The goal was to
RSGSNX¥AYS NBaAARSYyGaQ FYyR odzaAySaasSaqQ ogAftfAay3
particularly in pursuiof a high-speedoffering. We also sought to determine whether residents

and businesses would trust the City itself to deliver service, and to determine what market
penetration the Broadband Utility might achieve.

The residential responsespecially supports ourrecommendationof pursuinga 1 Gbps niche
service.Figure 1l below shows that around 96 percent oésidentialrespondentspurchase

Internet servicetoday.!® The 96 percent subscription rate suggests there is high demand in the

/I AGeQa LYGSNYySG YFENJSGE FyR GKFG LYGSNYySaG dzace
(shown inFigurel).

10 This information is based on responses to residential surveys.
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Figure 1: Residential Survey Response? Household Services Purchased

Cable or satellite television_ 55%

Total adds to more than

Fixed (land-line) telephone servic 36% 100% as multiple )
responses are possible

0% 10% 20% 30% 40% 50% 60%

70% 80% 90% 100%

Percent of Households

According to the residential survey response (8&gure2), cablemodemis the most readily
available type of service, followed by cellular/mobile wireless and digital subscriber line (DSL)

Figure 2: Residential Survey Response? Internet Services Available at Residence

Cable modem 84%
Cellular/mobile wireless 64%
Digital Subscriber Line (DS 58%

Satellite
Fixed wireless

Condo or Apartment Ass'n Internefll 4% Total adds to more than
100% as multiple
12%

responses are possible

Don't know what is available

None (no Internet services available) 1%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Percent of Households
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Of the available services, the majorityrekidentialrespondents purchase cable modem service
(seeFigure3).

Figure 3: Residential Survey Response? Internet Services Purchased at Residence

Cable modem 71%

Digital Subscriber Line (DS

Fixed Wireless

No home Internet servicell 3%
Condo or Apartment Ass'n Internefll 2%
Satellite | 1%
Telephone line-dial-up| <1%

Other/ Multiple 3%

0% 10% 20% 30% 40% 50% 60% 70% 80%

Percent of Households

The demand for a 1 Gbps servaggpears relatively high47 percent ofresidentialrespondents
with Internet show a willingness to pay $75 per month for a 1 Gbps sefg=-(gured).
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Figure 4: Willingness to Switch to 1 Gbps Service for $55 z $95 per Month

100% -
0,
0% | 15% 10%
6%
0 32%
80% - 11%
70% - S7%
5 - Very Willin
60% - 79% 15% y g
4
0% -
50% =3
40% - -
16%
30% - 1 - Very Unwilling
20% - 6%
10% | .
0% T T T T 1
$55 per month $65 per month $75 per month $85 per month $95 per month

Theresidentialsurvey also indicated that Internet has become an essential service. Over 80
percent of respondents indicateatiat Internet is essentigthoughonly 30 percent indicaikthat
it is affordable) (see Sectiof).

The business survey did not yield statistically valid results bedheseespondents were self
selected and thus not representative of the entire commuriitpwever, we were able to gather
from the 112 resporses that reliability is the most important factor for business survey
respondents. Speed and price are also important, and many respondents indicated
dissatisfaction with their curreht available speesl

We discuss the results of the residentiald busnesssurveys in Sectionbelow with a summary
of responses by question in Appendices D &nd

1.5 Redefining Open Access

Open access traditionally means that multigbeoviders offer service over one network
infrastructure.ln a municipal setting, usually the locality owns the fiber optic network and enters
into wholesale transport, dark fiber lease, or indefeasible right of use (IRU) agreements with
third-party provicers to offer retail data, video, and voice services over the network. With FTTP,
the municipality typically allows thirgarty providersto access lit services instead of dark fiber

to achieve their service goals. Whatever the means (dark or lit serviopsjy access has



CTC Report City of SeattleJune 2015

historically meant that multiple providers offer services over one central infrastructure, which is
usually publicly owned.

As the broadband landscape has evolved in recent years, the definition of open access has also
shifted. While it ha traditionally required network ownersto provide access to their
infrastructure, communities are finding that they can achieve their goals even without a
traditional operaccess network. Instead of multipl&Psand other private entities providing
service over one network, open access can be achieved through muipleroviders offering
various services.

This igatrticularlyeffective if the network is provisioned fonaffordable 1 Gbpdata service

ultra-high speed fiber networks offering top tispeedscan support variety of OTT applications

G2 YSSG O2yadzySNAQ ySSRad !'a gl NBySaa FyR | C
are likely to continue pursuing alternatives to conventional voice and video services. A new era

of OTT content via Gbps data services is emergingnd with it comes an updated definition of

open access, and alternative paths for communities to attain their broadband goals.

1.5.1 Open Access Goals

Among the most important considerations of providing an open access netwihik énd goat
competition. The purpose of open access networks is to enable as many providers as possible to
deliver service over the network, to give consumers greater choice and flexibility in picking a
provider, and ultimately to broaden availability. i@munities are beginning to understand that

the objective of competition is key, and that providing a competitive marketplace for consumers
may not look like what has traditionally constituted open access. In other words, data
connectionsenabledcloudbaseadé applications and servicé3 A public offering that provides a
robust retail data service brings the opaccess objectives to the market.

If the Broadband Utilitydelivers an unfettered data offering that does not impose caps or usage
limits (i.e., doesot limit streaming), itwill create an open access network on the applications
side. All application providers (data, voice, video, cloud serwedd)e equally able to provide
their services, and consuns® | OO0S & a ( 2willoge®up yhOrBaetplRde.i |

TheBroadband Utilityas a premium datanly providerwould foster access in the nederm to
create an open network. This is a building block toward potentially opening the network further
in the future as the enterprise evolves, if this forfhapen access remains an ongoing goal for
the City. Typically, however, getting to traditional open acteskere multiple ISPs offer

g/ f 2 dzR @fSrdlidteddridlagy services such as software, software services, virtualized computing
SYGANRYYSY(Gas YR YIyl38R aSNDBAOSA FGLAtLotS aAy GKS Of
0KS dzaSNDa 02 YLlzi SN KI INRditRaPsehdare2 NJ 2 FFAOS aSNBISNE | & A
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servica has been slow going and problemaiticthe United StatesFocusing on other forms of
open access provides a vialdad attractive stopgap in the meantime, and may eliminate the
need for traditional open access altogether. One of the most important elements in successfully
redefining open access is the emergence and evolution of OTT pre@ddmnextgeneration
applicdi A2y a (2 &adzLLI2 NI O2yadzYSNBEQ ySSRao

1.5.2 Evolving Over -the-Top Providers

he¢e 2N a@lfdzS I RRSRé ASNWAOSa Aa yz2a | ySg 02
voice market than in video. But recent announcements of expanded OTT video offerings suggest

that consumers are seeking alternatives to traditional video services and the market is
respondingEven the Federal Communications Commis@d@CNB O2 Iy AT Sa G KIF G & GA
are being provided increasingly over the Intergetnd it issued a Noticef Proposed Rulemaking
Obtwad AY 5SOSYO6SNJ wnmn (G2 dzZIRFGS Ad&a RSTAY
distributor.£*?

To illustrate what we expect to happevith video content we look at important changes in the
landline telephone market over the pladecade. Ten years ago, home telephones were still
nearly ubiquitous, even in households where all members subscribed to véneleme service.
Data from a December 2013 National Institutes of Health (NIH) repowever,showed that
only about 25ercent to30 percent of homes in King Coun®yashingtorhad landline telephone
service®® National usage has continued to declindanuary through June 2014 was the feger
sixmonth period during which a majority of U.S. children lived in househoitiswirelessonly
telephone servicé?

This declinés possible due to increasingly accessible and affordable cellular and wireless service
along with other alternatives to landlimeOTT applicationkke Skype and Google Voice, services
like Vonage and Lilmgand technology likenagicJack and Oomia Seattle, only about 36 percent

of respondents to the residential survey we conducted in February 2015 purchase landline
services®

The cable industry is poised to see a similar shift toward nontraditional tdobies,
applications, and services that allow consumers greater flexibility and choice. This will likely be
more gradual than the changes to the voice industry becauseabfecontent owy’ SNE Q I NI | (

12 http://transition.fcc.gov/Daily _Releases/Daily Business/2014/db1219/EEZ10A1.pdf accessed April 2015.

13 National Institutesof Health. (204). Wireless Substitution: Statevel Estimates from the National Health

Interview Survey, 2012 (Report Nki250). Retrieved fronhttp://www.cdc.gov/nchs/data/nhsr/nhsr070.pdf

1 National Institutes of Health. (2014). Wireless Substitution: Early Release of Estimates from the National Health
Interview Survey, Januagune 2014. Retrieved from

http:// www.cdc.gov/nchs/data/nhis/earlyrelease/wireless201412.pdf

15 See Sectiob for additional survey findings.
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degree of control, bt an increasedconsumer inclinatiortoward OTT offerings could be an
industry game changé?.

As an example of the firmly rooted power of cable, when Google Fiber entered the Kansas City
market just a few years ago, it found that a data product alone was not strong enough to obtain
the necesary market share to make the endeavor viable. If it wanted to get people to switch
providers, Googldadto offer cable, deviating from its original plan and introducing more cost
and complexity than the simple data service it had anticipated. If an @@I€ offering were
available when Google entered the Kansas City market, Google likely would have found that
offering traditional cable television was unnecessary.

The industry has evolved even in the few years since Google Fiber began serving Kansas City
residents Earlier this yealish Network launched @b TTservicethat offerssports programming

on channels such as ES&#Nwvell as other programmirand popular TV channels without a cable
subscription. The service, called Sling TV, is streamedtwérternet.!’ It does not require any
additional hardware and is enabled by installingagplicationon a device such as a smartphone,
tablet, laptop or Internetconnected television. SlingV currentlyis priced at $20 per month with

no time commitments.

+SNAT 2y CAh{ NBOSyidfe |yy2dzyyOSR AlGa 26y al
consumers to choose from bundled packages that more appropriately reflect their programming
desires and includéewer unwanted channels. While this is not a truel D application, it
demonstrates the recognition within the incumbent market that consumers are dissatisfied with
traditional content delivery and are seeking alternative choices. (We note that not all players in
the market are accepting of this shift, palarly in light of the Verizon FiOS announceméht.)

HBO announceglanslast year to offer its own OTT serviteand as of early 2015 it began
offering HBO NOW over Apple devices and to Optimum service subséfi@astent can also
be streamed through the HBO NOWkbsite and there will soon be access via additional
providers Consumers can sign up for a@&y free triaJ service is $14.99 per month after the
introductory period expires.

16 This change is not without other risks to the Citpldsgs legislation changes in accordance with changes in the
industry, this market transition to OTT services could have serious adverse consequences to City cable franchise
fee and utility tax revenue.

7 https://www.sling.com/, accessed April 2015

18 Stelter, B. (2015, April 2ZE.SPN, Fox, NBC: We're Not Happy with New Verizon Pricing&laved from
http://money.cnn.con2015/04/22/media/verizorunbundlingfox-nbc/

9 Littleton, C. (2014, October 13)BO to Launch Standalone Otlee-Top Service in U.S. Next Ydetrieved

from http://variety.com/2014/tv/news/hbo-to-launchover-the-top-servicein-u-s-nextyear1201330592/

20 https://order.hbonow.com/, accessed April 2015.
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Access to premium programng like sports and HBO has been a stubborn barrier to customers
who want to eliminate their cable subscriptions (and to competitors that want to disrupt the
market). Often, consumers would happily give up enormous cable bills in favor of more
streamlined,inexpensive servicesbut they do not take the leap because they want specific
programming that is only available over cable. It is significant when a content powerhouse like
HBO acknowledges the importance of change in the industry, and it alters theffdeemarket

the City can expect to enter.

Only 50 percent of respondents to the City of Seattle residential survey subscribe to cable
television at their residence while 70 percent stream Netflix (see Sectiale previously noted

that Seattle has become a datmly market, and these findings further support that assertion.

¢tKS AYONBIFAS Ay he¢e¢ G§StSOAaA2Yy gAff Iyied KSTL
market.

Other services and applications already exist that will continue to propel the cable industry in the
direction of greater consumer contrdbince 2008, standalone mediieaming boxes like Apple

TV and Roku have allowed consumers to streamtent with applications such as YouTube,

Netflix, and Hulu without a cable subscriptiod. K Sa S -Oa@xD#HISRE ¢ Ol yOSf ¥
subscriptions in favor of accessing their favorite content via applications and serviceth@ver
Internet. Apple has annoued that, like Dish, it will begin providing OTT content later this ear.

Other similar devices like the Chromecast, Google Nexus, and Amazon Fire TV have hit the market
in recent years, allowing consumers more chofeerther, consumers can now purchaseast

TVs, which come with preinstalled platforms that support streaming applications. These devices
require no additional hardware with only an Internet connection, consumers can stream music,

TV showsandmovies, and even play games.

1.6 Changes tothe Competitive Landscape

The broadband industripas evolvedrapidly due to advances in technology, ongoing network
construction in cities and states nationwideand changing telecommunications policyle
anticipate that the market will continue to change, espdyial regards to consumer demand for
increased performance and use of clebdsed applications and servicesindling and grant
programs through federal and state governmentitieshave spurred localized fiber investment,

but not necessarily changes toehmarket structure or ubiquitous availabilityhe entrance of
Google Fiber in a number of cities appears to have raised awareness and interest in symmetrical
residential 1 Gbps services.

2 Hagey, K. (2015, March 1Apple Plans Web TService in FalRetrieved from
http://www.wsj.com/articles/applein-talks-to-launchonlinetv-service1426555611
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We noted in our 2011 reporthat the market was subject to limited investment and minimal
competition, and that the condition was not unique to Seattle but was prevalent throughout the
United StatesWhile that statement still largely rings tru¢here have been changes to the
compeitive environmentin the City in recent yearsas with the national landscapeWe
summarize the key changes as they relate to the development of a Broadband Utility below.

1.6.1 Comcast

Currently Comcast offers up to 150 MKpewnload)service in the City. Hasnot publicly stated
any specific plans to build FTTRSeattle thoughit hasindicated thatit will increaseits speeds
via software and electronics upgradés.g, migration to DOCSIS 3.8 With no plansfor
infrastructure upgrades, this is notraajor change from recent years

1.6.2 CenturyLink

Unlike just a couple of years agehen there were nglans for FTTP development within the

City, CenturyLinkplanned in 2014 tanitially pass 35,000 homes with FTHRAdto offer 1 Gbps
servicein three neighbohoods?3 As of December 2014, there were 22,000 customers connected

in two neighborhoods, including 5,000 busines$é®y late February 2015, the company
announced that it had exceeded its initial goal and had achieved more than 45,000 passings in
the three neighborhoods it initially planned to serk@NVhile this does not address the underlying
issues with market structey;, it is a significant step toward a more connected City.

1.6.3 Wave

Wave has announced a small pilot of about 600 customers to build FTTP in the Eastlake
neighborhood of Seattle. Wave also owns Condo Internet, which provides gigabit service over
fiber and somémes over microwave mostly to MDUSs.

1.6.4 Multi -Dwelling Unit Providers

Multi-dwelling units (MDUSs) are buildings that contain more than one business or residential
& dzyt Aapagtment buildings, condominiums, and office suites. An My contain only two
units Guch asluplex housingdr it may be a large building that contains dozensvenhundreds

22 Information provided by DolT.

2 Information provided by DolT. Also reportedftp://www.geekwire.com/2014/centurylinkgigabit accessed
March 2015.

24 Soper, T. (2014, December 1CenturyLink EpandsHigh-poeedGgabit Internet in Seattle to 20Komes
Retrieved fromhttp://www.geekwire.com/2014/centurylinkexpandshigh-speedgigabitinternet-seattle- 20k
homes/

25 Soper, T. (2015, February 26enturyLink Exceeds Initial Estimates, Expands Seattle Gigabit Internet to Five
More NeighborhoodsRetrieved fromhttp://www.geekwire.com/2015/centurylinkexceedsnitial-estimates
expandsseattle-gigabitinternet-to-five-more-neighborhoods/
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of units(as in the case dérge buildings imlowntown metropolitan areas). Given the vast array
of MDU, the type and range of services available to these bugkliran vary significantly.

A unique set of providersisually markets their services specifically MDU tenants, often
GKNRdzZAK | ANBSYSy(Ga 6AGK K2YS2gySNRa aaz2o0Aal aj
Agreements are often negotiated on a buildibg-building basis, making it challenging to

guantify the services that each provider offeat each location In light of these specialized

providers offering targeted services, MDU locatiopgitally tend to be welserved and are not

an easy market fonew providers to enterMany of these buildings may even have access to the
ultra-high speed service that the City intends to provide.

Section5 outlines various cmpetitors in the Seattle market, though it does not analyze in depth
the complex nature of serving MDUA. caseby-case analysis would be necessanyidentify
specific services provided and asmted costs and it still may not yield a clear picture ofeth
various services available at different MDWse City may find that it is especially challenging to
provide service at these locations.

1.7 Recommendations

This report makes several recommendations about how the City of Seattle might achieve its
broadbandgoals particularly through a municipal delivery modé&ls we noted, lte national
broadband landscape is changing fastique partnershipsaare emergingrom coast to coast,

and we do not believe that these partnerships and a municipal retail model areiaiyut
exclusive. Rather, the Citgay be able tachieve its goals by considering a municipal delivery
model inconjunction withvarying degrees of partnership with local public and private entities,
including cooperatin among City departments and utitis.

As we describe in detail below, one area of enormous opportunity for the City, if it chooses to
proceed with FTTP deployment, is to work collaboratively with Seattle City Light (S@&). If
Broadband Utilitywere to construct its infrastructure in $CQ a  LJ2 ¢ &Niilitt pdle<) B

would save an estimatefi130million in construction costas compared to buildinthe same

networkin the communications spaaan the polesb 2 4 S G KIF 0 GKAA A& O2yldAy
and willingness to allow for estruction in its power space (see Sectibid.4).

1.7.1 Retain Ownership of Assets

Most communities that decide to pursue some form of network implementation prefeetaim
2H6YSNEKALI YR OZYyEMR®& A dadREeaNyDs@RSa d St
poles and all accompanying ducts, splice cases, and other network components known as the
G2dziAARS LI Fydé oh{t0vd Ltivorkekdréifs skch dszout&yand A f a
other equipment at the network core or central office (CO).
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Retaining ownership of the assets is an important way for communities to retain some control of

GKS ySGg2N]l =X YR AU YAGA3lIsdedhdio whekelh a comingn®ya N &

pursues partnership with a private providea good way to balance risk and reward is for the
City to maintain ownership and control of the assets while it assigns operational responsibilities
to a private partner. This enablésth parties to perform functions that highlight their strengths
while not having to expend resources and energy attempting to carry out tasks for which they
are illequipped.

1.7.2 Develop an Application Demonstration Center

One way the Broadband Utility caemionstrate the power of the network is to create a space
where members of the public and media can go to test applications and see what 1 Gbps speed
really feels likeThis is a potentially powerful way to arouse interest in and understanalirig

Gbps serice Consumers can test drive the network and truly experience its capabilities, enabling
them to fully grasp in concrete terms the breadth of what rgeheration connectivity can do.

This space can also be a designated location for verattdsSOTT prodiersto showcase their
applications, and for potential customers to get a sense of new applications and what the future
of applicationdevelopment mighentail. Vendors and OTT providers can demonstrate how their
applicationgnteract with unbridled connettvity and foster public education in the process (g.g.
alternatives to popular householdame applications). Apigation development is a fagbaced,
constantly changing arena and there are myriad applications for a wide range of services,
interests, andields. A demonstration center can be a powerful marketing tool for the Broadband
Utility and its application partners, and can function as a dynamic test bed for vendors,
developers, and OTT providers.

Such a space might be a public computing centet aright function like a storefront where
representatives from the Broadband Utility and various application developers are available to
explain services and answer questiofbe City may be able to partner with interested entities

in the community to detemine an existing location that may make sense for such a space
space within the library, a centrally located-eorking space, or a community center. Or the
Broadband Utility may find that it is feasible g@nerate buzz and interest by creatiagnew
gpace that it can tailoto be an effective application demonstration center. If the City opts to
create a new space, it may find that potential partners (including developers, vendors, and
providers who might benefit from use of the space) are interesteshiaring some of the cost in
exchange for a presence there.

1.7.3 Develop a Focused Pilot Project
The City seeks to understand what costs, tasks, and risks might be associated with launching a
Broadband Utility; one step toward thigould be to develog pilot project. We evaluated the
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determine the characteristics of a pilot that would be most benefibviéd.also received guidance
from the City on the parameterd @ plot project

Pilot projects often serve as informatiagathering and marketing endeavors for the communities
that undertake themHowever,a retailoffering pilot projectrarely provides meaningful insight
into what a communitywide offering may entainless the project can encompass a full range of
neighborhoods.

Neighborhoods tend to comprise groups of people whose demographics &lgeicity,
education level, and incomere similar.So poviding service to a neighborhood that consists
largelyof young professionalgor exampleis unlikely tallustratewhat it may look like to provide
service to neighborhoodthat consist mostlyof college students or elderly residenBecause
factors like take rates anthe level ofrequiredcustomer supportwill vary by neighborhoogilot
projects do not necessarily reflect the potential operationasts and revenus for a fullscale
deployment

Further, the cost of deployment will vary tremendously from one neighborhood to another. And
because of thénigh st ofdeploying FTTP, it is not feasiblengplement multiple pilot projects
(i.e., toprovidepilot service to a small group of homes in several neighborhoods throughout the
City).

Therefore, ve recommendonsideration oflevelopingasinglepilot that demonstrates the value
of gigabitspeeds and allows vendors to demonstrate new devices antcapipns. Ths would
likely build excitement and public support whiengaginghe Seattlebusiness community and
developers.In other words, it mighbe used to help drive demandhe pilot should focus on
proving the value of the network rather than the economics of the model.

There are numerous local businesses and industries that could be powerful allies in
demonstrating the capacity of the netwoand what it truly means to have 1 Gbps service. These
could include

1 Local healthcare providerthat canshow inpractical terms how healthcare is positively
impacted byl Gbpssymmetricalservice.

1 Software and applicationaVvelopers who can demonstrate éhpower of applications
they aredesigning and implementingapplicationsas simple as enhanced smartphone
functionality, or as complex as major data management systems.
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1 Large teckcentriccompanieghat could modethe heightened productivitgreated when
teams of top talentancollaborate remotely.

1 Seattlebased companies that can effectively show the local impact of 1 Gbps gervice
everything from streamlining operations at a local food coosétting up an intricate
network of surveillance cameras to mitor inventory at a local car dealership.

Section9 details advisablgilot projectsand howCity-allocated funds can be best put to use.

Finally, a pilot projecmay offer additional and unexpected benefiy incitingincumbent
providers to increase their service speeds, lower pricing, and strive to be more competitive in the
marketplace. Even if the City is not able to sustain a communitywide build out, it may b
beneficial to disrupt the market just enough to keep pressure on incumbent providers to offer
more competitive service to consumers.

1.7.4 Work with SCLas a Partner

It is unlikely thathe Broadband Utilitg A £ € 6S | o0 NIF yOK 27F uilfie§ / Al C
Seattle Public Utilities (SPU) and Seattle City Light (SCL), but its exact structure is yet to be
determined?®

Seattle City Light (SCL) can potentially be a valuable ally and partner for the City and the
Broadband Utility It is critical tound®B G F YR { / [ Q& LXilte WHkefitheSrost | YR Y
mutually beneficial relationship.

Because SCL operates transmission and generation facilities, it is subject to strict requirements

by the North American Electric Reliability Corporation (NERCharfeederal Energy Regulatory
Commission (FERC). One of the most important of thegarementsis that SCL must maintain

control of infrastructure located in its power spaoa utility poles including maintenance

activities. This means that even if tBeoadband Utilitywerel 6 £ S G2 LJX | OS FA 06 SNJ
space, the enterprise will necessarily contract with SCL for the maintenance of the infrastructure
there.

One potential approach to enable the Broadband Utility to place fiber infrastructure iS@ie
administered power space is having tligroadband Utilityretain ownership of the fiber
infrastructure and then reimburse SCL for its cost of performing maintenance tasks. Generally,
this reimbursement would be the actual cost of the maintenance plsmall administration fee
to offset overhead costs incurred by SCL. The goaitifor SCL to profit from this endeavor

26 There are potentially numerous options for how the entity should be structured (e.quicaie department
GAGKAY GKS /AGe 2NEHFYATFGA2yS Iy aSyGdSNLINARAaSeé RSLI NI YS
qualified legal counsel to determine what option legally fits most appropriately with its goals.
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rather, it is to ensure that SCL is able to adhere to regulations and be at no financial risk while
performing necessary maintenance wofor the Broadband Utility. This and other possible
structures would need to be vetted by SCL and City legal counsel and cleared taro8@gh
NERC and FERC compliance review.

It is our understanding that SCL is unable to take any financighndkhat its collaboration with

the Broadband Utility wouldequire guaranteed payments that adequately cover all operational
and maintenance expenses. We discuss in Seetidrdifferent funding mechanisms for the
Broadband Utility, such as the possibility of the City seeking municipal bonds. One such type of
bonding uses electric revenues to guarantee payment of the Ibawever,this is not possible

in Seattlebecausehe proposed FTTietwork does not directly benefit SCL or itepayers®’

Most likely,if the City seeks municipal bonds, it will needpursue general obligatio(GO)
bondg® or revenue bonds secured with sales tax or other reverf@étse of GO bonds auld

help reduce the debt services borne by the Broadband Utility, but it would also pigkathe

same revenue streams that support basic government functions such as police, fire, parks and
human services. If the Broadband Utility did not succéedncially, the City would still be
obligated to pay debt service on the broadband infrastructure. To make such payments, the City
would have to reduce spending on some or all of these basic functdtesnatively,the City

may pursue funding through use pfoperty taxes.

Regardless of the funding mechanism it pursuesgwcourage the enterprise to work as closely

as possible with SCL to foster a positive and mutually beneficial relationship. For example, SCL
could potentially enable construction of thebér network in the power space, which would
reduce the overall cost of the projebly approximately $130 millionWe discuss this in greater

detail inSection6 and Sectior8.

1.7.5 Continue to Support City Connectivity Needs

The City should not rule out any possithvenue for collaboration, especially among City
departments and with other partners that also have a vested interest in the overalbeielyy of

the community. There are numerous types and degrees of partnership that thecQitg
considertoincreasell KS . NRPFRolFyR ! GAfAGeQa fA]1StAK22R 27

27 SCL serves ratepayersthe City of Seattle, but also at locations outside of the City of SeastieSCL ratepayers

are not always City of Seattle citizens.

28 Based on discussions with City staff, for Commiiroved (rather than voteapproved) the City currently has a
legaldebt capacity of approximately $1 billion. Depending on the cost scenario, a Broadband system could
consume somewhere between 45 percent and 70 percent of that total.

29The financial community generally views municipal broadband as high risk, andotteeiefids not to accept

projected broadband revenues as security. In rare cases where these revenues might be accepted, the bond rates
would be extremely high.
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and deploy the fiber network to support the operations of such departments. If there are
telecommunications savingthat can be realized internally, this money can potentially be
reallocated to help offset ongoing costs for construction and operations. Further, as the City
pursues a municipal delivery retail model for its Broadband Utility, there are opportunities to
partner with the private sector like OTT content providers (see Settbd).

1.7.6 Potential Public -Private Partnerships

Finally, we believe it is prudent for the Cityconsider the possibility of partnering with one or
more providers that can potentially offer different services for network operations. This type of
publicgprivate partnership would enable the City to exert great control over how much risk it is
willing to take on.

A publigprivate partnership does not have to preclude the municipal delivery model; the City
has absolute authority at this point to determine what type of partnership it aims to participate
in, and it can negotiate the terms. For examples City may want to partner with a provider that

is willing to absorb ongoing network maintenance and act as the liaison with the end user. Certain
responsibilities may be best carried out directly by the Broadband Utility, while it may make
better business sense to contract out or partner for others. The City may be able to negotiate a
partnership with terms that retain the City of Seattle brand, even as the private partner carries
out certain highrisk, specialized functions.
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2 Understand the Financial Forecast Models, Assumptions and
Sensitivities

2SS RSQOSt2LISR aSOSNrt TFAYyLFLYyOALFf Y2RSta (2 RS
expenses and revenues, and to outline the impact of different funding mecharisaok.model

is designed to be cash flopositive in year one this is accomplished through borrowing funds

or using property tax funds to finance the Broadband Ultility.

There are several scenarios where assumed monthly service price and take rates have been
adjusted to demonstrate the impact dii¢se sensitivities on the income statement and cash flow
statement. It is important to maintain positive unrestricted and total cash balances throughout
the project if the Broadband Utility has a year where the unrestricted cash balance is negative,
other City funds may be required to cover the shortage.

¢CKS FTAYFIYOALIf F2NBOIFIaldQa aSyarldAgaiarasSa yR | a
considers this endeavor. The numbers are very sensitive and even slight fluctuations in take rates,

the amoun the Broadband Utility is able to charge its customers, and other assumptions can
KFE@gS + 0A3 AYLIOG 2y (GKS SYGdSNILINAaSQa 20SNI ff

Additionally, the financial projections use several assumptions that are a snapshot in time,
especially thesrvey results. These numbers are likely to shift and change over time and may not
always be as favorable as they are in our initial projections. For example, consumer follow
through is typically lesghan what a survey may projecgnd surveys do not measel the
O2yadzYSNRa LRGSYdGAlLf NBFOUGAZY (G2 OKFy3aSa Ay (
response from incumbent providers: y F G GSYLII (2 dzy RSNXYAYyS (KS

and to reduce its customer base. Given the anticipated reactiam fthe competition,

Broadband Utility take rates are likely to fluctuate, particularly downward.

Again, the goal is to show how even slight changes in take rate and pricing can affect the
NRI RokFYR | GAtAG@Qa TFAYLl YyORInt to goBsidéranSlighy afd ¢ KA

potential incumbent response. If incumbent providers significantly reduce their pricing, the

Broadband Utility may not be as capable of successfully obtaining customers (take rate) or

This section explains how even slight change the assumptions of these models can
dramatically impact associated financial outcomes. eNttat no matter which funding
mechanism it pursues, the best case scenario is that the Broadband Utility is able to work closely
with SCL to build in its powspaceto realize cost savings there.
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2.1 Financial Models

We initially sought to create four separate models to outline the BrogdBa ! G At A G & Qa
forecast. Each of these assumes that the City will pursue municipal bonding to fund the
Broadband Utility:

1) Construction in SCL power space, given market penetrations estimated by the surveys

2) Construction in SCL power space, given market penetrations necessary for cash flow

3) Construction in communications space, given market penetrations estimated by the
surveys

4) Construction in communications space, given market penetrations necessary for cash
flow

Although there were initially four models, it happened to work out that the market share
projections for a network constructed in the power space (as estimated frensiinveys) is equal

to the market share needed for the enterprise to be sustainable. That is, the market share we
project the Broadband Utility must obtain to maintain cash flow. Thus, we ended up with three
models.

We subsequently conducted analysis basedthe assumption that the City may fund the
Broadband Utility through property tax revenuekhis is a demandriven model and doesot
assume a ubiquitous FTTP build.

We present all the models in detail in Sectin

2.2 Base Take Rate and Pricing Assumptions

According to the residential surveys we conducted8 percent of residential usemsight be
willing to purchase 1 Gbps service for $75 per month. When we ta&econsideration market
size and occupancy rate in the City, the Broadband Utitityd potentially achieva take rate of
43.2 percent of residential use@ssuming that incumbent provided® not move to reduce the
price of their serviceer other actonsin order to retain customers

We estimated that the take rate for business customers would be approximately half that of
residential, or 21.6 percerit. Based on our calculations, there are 220,725 residential pas3ings
and 25,910 business passingsdin overall total of 246,635 passingS hus, the residential take

30 See Sectiofd.1

31 Because responses to the business survey were limited, this is an estimation based on our experience and the
insights we were able to gather from the significant residential survey response and the business responses that
were submitted.

32 Household or business that is a potential customer and has fiber infrastructure build close to the prémises
GLI aasSa¢ GKS LINBYAaSao

33 Sectiond.4.1further explains passings and take rate.
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rate would be 95,354 (220,725 multiplied by 43.2 percent) and the business take rate would be
5,597 (25,910 multiplied by 21.6 percent) for a total of 100,951. This means that the ¢aieeall

rate the Broadband Utilitynight realize based on survey projections, is approximately 41
percent. It is important to note that these numbers do not include MDU locations. As we noted
in Sectionl.6.4 MDUs likely must be calculated on a chyecase basis due to the inherently
complex nature of serving these locatioi@btaining a contract to serve MDU locations would
likely bolsterthe business case.

Theseparticular surveybased projections and assumptions apply to construction both in SCL

power space and in the communicat®gpace. Further, the 41 percent overall take rate is the

alYS ydzyoSNJ 0KIFIdG A& ySOSaalNeE (G2 YI1S GKS Y2RS
power space The tax funded model also assumes a 41 percent overall takeTrai® number is

optimistic; as a point of comparison, the Electric Power Board of Chattanooga (EPB), which has
been in operation for more than a decatiehas reported that its take rate for fiscal year 2014

was 33 percent?

To make the Broadband Utility cash flow if constructinghe communications space, a 54
percent residential and a 27 percent business take rate are necessary. The total take rate
necessary in this model is approximately 51 percent.

Our projectionfor the initial three modelsassumes that $75 per month is thmse price for
residential service. We encourage the Broadband Utility to start at this price point because it has
a greater likelihood of attracting early adoptersonsumers who want the service and are willing

to pay for it. The price can always be algd downward if that makes sense later, but it is more
challenging to raise prices from the initial starting point. Further, based on our analysis, the
Broadband Utility will struggle to maintain a sustainable customer base if its starting price is any
higher than $75 per month.

Theproperty tax funded utility modehssumes a4b monthly service fee. This is lower than the

other models because residents are essentially subsidizing their own service fee through the
property tax revenues used to fund thBroadband Utility in this model. The likelihood of
NEaARSy(la adzoaONAROAYy3I (G2 (GKS / AGe4a aSNIAOS A

FaSR 2y 2dzNJ LINP2SOUA2y as doMldEpotentialiythe Bradakeped I G (G f S ¢
businessbut not a revenue generatar and the breakeven point will come after several years of
operation. To demonstrate the sensitivity of the model, we consider small fluctuations in pricing

34 Started in the early 2000s with a fibbased business telephone service
35 Electric Power Board of Chattanooga. (20EHB Financial Report 20Retrieved from
https://www.epb.net/flash/annuatreports/2014/EPHrinancials2014.pdf
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and the percentage of Internet userBhesesensitivity tests also highlight ¢hpotentialfinancial

risks to the City. While under some assumptianBroadband Utility could breaven or make
money, under others the system could lose substantial sums of money and potentially force
reductions in existing government functions.

2.3 Price and Take Rate Fluctuation Scenarios

We focused on residential service to develop several potential scenarios demonstrating the
sensitivity of take rate and price. These assume construction in the SCL power space and
demonstrate sensitivities for both thednd funded angroperty tax funded utility model

See SectioB for further explanations and key assumptions of the models.

We summarize imable8 the impact of each of the sensitivity models on IRR and unrestricted
cash balance.

2.3.1 Fully Subscriber -Funded Model (GO Bond Financed) with Construction in SCL
Power Space

Our base case scenarior the fully subscribeiffunded model in the SCL power spasi®ws

residential service priced at $75 pmionth and 48 percent of occupied households with Internet

(43.2 percent of homes passed, 21 &@ent of businesses passed).

Thetotal cash balance in year one for the base case scenario is $25.9 million and by year 20 it is
$583 million.*® Theinternal rate of return(IRRY in the base case scenario-5.32percent

36t is important to maintain positive unrestricted and total cash balances throughout the project. If the
unrestricted cash balance is negative in a given year, other City funds may be required to cover the shortage.
37 The Internal Rate of RetuiRR)sthe discount rate that makes the net present value (N&y)al tozero. The
NPV is the difference between the present value of cash inflows and the present value of cash otiffuesly

the higher the IRR, the more desirable the project. As an examplate sector firm would generally require an
IRR of approximately 20 percent to consider investing in a project to ensure it was sustainable.
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Table 1: Base Casez Residential Service Price at $75 per Month, 48 percent of Occupied
Households with Internet (43.2 percent of homes passed, 21.6 percent of businesses passed)

Income Statement 1 5 10 15 20
Total Revenues $11,715,600 $91,527,540 | $91,527,540 | $91,527,540| $91,527,540
Total Cash Expenses 11,201,280 32,861,720 35,271,390 | 37,931,860 | 40,869,240
Depreciation 13,523,920 40,799,560 30,759,480 | 30,759,480 | 30,759,480
Interest Expense (10,070,400) (18,960,800) | (13,719,190) | (7,818,670)| (675,550)
Net Income ($23,469,700) ($4,639,400) $8,232,620 | $11,472,670| $15,678,410
Cash Flow Statement 1 5 10 15 20
Unrestricted Cash Balance $3,923,040 $23,277,580 | $23,277,580 | $1,894,460 | ($118,240)
Depreciation Reserve - 24,272,970 24,272,970 | 21,946,730 | 33,192,280
Interest Reserve 10,070,400 - - - -
Debt Service Reserve 11,900,500 25,200,500 25,200,500 | 25,200,500 | 25,200,500
Total Cash Balance $25,893,940 $72,751,050 | $72,751,050 | $49,041,690| $58,274,540
Investment Metric
Internal Rate of Return (IRH -5.32%

In Table2 we show the impact of a price increase of $5 per moiitie total cash balance in year

1 is $26.5 million, which is just over half a million dollars greater than the base case scenario.
Howe\er, the difference increases to almost $20 million by year 5 and continues to increase. The
total cash balance in year 20 is $159.8 million, which is more than a hundred million dollars

greater than the base case scenario.

ThelRRin this scenario is3.83percent.

Table 2: Residential Service Price Increases by $5 per Month

Income Statement 1 5 10 15 20

Total Revenues $12,306,840 | $97,248,780| $97,248,780| $97,248,780| $97,248,780
Total Cash Expenses 11,207,190 32,918,930 35,328,600 37,989,070 40,926,450
Depreciation 13,523,920 40,799,560 30,759,480 30,759,480 30,759,480
Interest Expense (10,070,400) | (18,960,800)| (13,719,190)| (7.818,670) | (675,550)
Net Income ($22,907,270) $803,040 $13,675,060| $16,915,110| $21,120,850

Cash Flowstatement 1 5 10 15 20
Unrestricted Cash Balancg $4,485,470 | $43,172,050| $43,172,050| $76,213,330| $101,412,830
Depreciation Reserve - 24,272,970 24,272,970 21,946,730 33,192,280
Interest Reserve 10,070,400 - - - -

Debt Service Reserve 11,900,500 | 25,200,500 | 25,200,500 | 25,200,500 | 25,200,500
Total Cash Balance $26,456,370 | $92,645,520| $92,645,520| $123,360,560 $159,805,610
Investment Metric

Internal Rate of Return (IRﬂ -3.83%
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Table3 shows the impact of a $5 per month service price decrease. The total cash balance in year
1 is $25.3 million, whicapproximately a halillion dollar decrease from the base case scenario.

However, the total cash balance in this scenario by year 20 shows a loss of $43.3 million. This is
$101.5 million less than the base case scenario.

ThelRRin this scenario is negative02 percent.

Table 3: Residential Service Price Decreases by $5 per Month

Income Statement 1 5 10 15 20

Total Revenues $11,124,360 | $85,806,300| $85,806,300| $85,806,300| $85,806,300
Total Cash Expenses 11,195,360 32,804,500 | 35,214,170 | 37,874,640 40,812,020
Depreciation 13,523,920 40,799,560 | 30,759,480 | 30,759,480 30,759,480
Interest Expense (10,070,400)| (18,960,800)| (13,719,190)| (7,818,670) (675,550)
Net Income ($24,032,120) ($10,081,840) $2,790,180 | $6,030,230 $10,235,970

Cash Flow Statement 1 5 10 15 20
UnrestrictedCash Balance| $3,360,620 | $3,383,120 | $3,383,120 | ($72,424,400) ($101,649,300
Depreciation Reserve - 24,272,970 24,272,970 21,946,730 33,192,280
Interest Reserve 10,070,400 - - - -

Debt Service Reserve 11,900,500 | 25,200,500 | 25,200,500 | 25,200,500 25,200,500
Total Cash Balance $25,331,520 | $52,856,590 | $52,856,590| ($25,277,170) ($43,256,520)
Investment Metric

Internal Rate of Return (IRF| -7.02%

Table4 showsthe impact of a 5 percent residential take rate increase. Note that the total cash
balance in this scenario is $25.8 million, which is less than $100 thousand lower than the base
case senario. However, with this take rate increase, the total cash balance increases to $87.4
million in year 5 (approximately $14.7 greater than the base case scenario) and $152,440,470 by
year 20 (an approximately $94.1 million difference).

The total cash Hance is lower in the beginning in this scenario because of the cost of connecting
more customers if the take rate is higher €llarger customer base increagesenues over time,
however, and ultimately the total cash balance is greater than that obdse case scenario.

ThelRRin this scenario isegative3.79 percent.

25



CTC Report City of SeattleJune 2015

Table 4: Residential Take Rate Increases by 5 P ercent (percent of Internet users)

Income Statement 1 5 10 15 20

Total Revenues $11,715,600 | $101,061,900 $101,061,900 $101,061,900f $101,061,900
Total Cash Expenses 11,201,280 35,012,685 37,601,015 40,458,745 43,613,905
Depreciation 13,728,030 | 43,175,270 | 32,094,290 | 32,094,290 | 32,094,290
Interest Expense (10,127,600) | (19,010,910)| (13,734,220)| (7,833,170) (697,010)
Net Income ($23,731,010) ($51,095) | $13,718,245| $16,761,565| $20,742,565

Cash Flow Statement 1 5 10 15 20
Unrestricted Cash Balancq $3,724,100 | $36,463,355| $36,463,355| $75,203,885| $102,631,860
Depreciation Reserve - 25,676,870 25,676,870 16,053,350 24,512,610
Interest Reserve 10,127,600 - - - -

Debt Service Reserve 11,972,000 | 25,296,000 | 25,296,000 | 25,296,000 | 25,296,000
Total Cash Balance $25,823,700 | $87,436,225| $87,436,225| $116,553,235| $152,440,470
Investment Metric

Internal Rate oReturn (IRRj -3.79%

Table5 shows the impact of a 5 percent residential take rate decrease. In year 1, the total cash
balance i$$25.9 million which is slightly greater than the base case scenario. This is due to cost
savings realized by connecting fewer customers. By year 5, however, the total cash balance is
approximately $58 million, which is roughly $15 million less than the base case scenario. By year
20, the total cash balance shows a loss of $36.5 million, visigpproximately $94.8 million less

than the base case scenario year 20 total cash balan$e&8 million

The IRR in this scenario is negative 7.11 percent.

Table 5: Residential Take Rate Decreases by 5 Percent (percent of Intern et users)

Income Statement 1 5 10 15 20

Total Revenues $11,715,600 | $81,993,180| $81,993,180 $81,993,180| $81,993,180
Total Cash Expenses 11,201,280 | 30,634,675| 32,857,755| 35,312,235 38,022,165
Depreciation 13,393,420 | 38,521,550 | 29,522,470 | 29,522,470 29,522,470
Interest Expense (10,034,000) | (18,930,190)| (13,708,730)| (7,805,840) (655,630)
Net Income ($23,302,800) ($9,268,835)| $2,728,625| $6,177,035 | $10,617,315

Cash Flow Statement 1 5 10 15 20
Unrestricted Cash Balance $4,053,940 | $9,903,340 | $9,903,340 | ($71,668,860) ($102,858,785
Depreciation Reserve - 22,927,720 | 22,927,720 | 27,138,090 41,219,900
Interest Reserve 10,034,000 - - - -

Debt Service Reserve 11,855,000 | 25,140,000 | 25,140,000 | 25,140,000 25,140,000
Total Cash Balance $25,942,940 | $57,971,060| $57,971,060| ($19,390,770) ($36,498,885)
Investment Metric

Internal Rate of Return (IRF| -7.11%
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In Table6 we show the impact of a 5 percent residential take rate increase along with a $5 per
month rate increase. Recall that the first year total cash balance reflects costs associated with
connectng additional customers. As such, the $26.4 million total cash balance in year 1 is only
about $500 thousand greater than the base case scenario.

By year 5, the total cash balance in this scenario increases to $109.3 million, which is
approximately $36.6 igher than the base case scenario. Significantly, the total cash balance by
year 20 is $264.5 millianapproximately $206 million greater than the base case scenario.

The IRR in this scenario is negative 2.32 percent.

Table 6: Residential Take Rate Increases by 5 Percent (percent of Internet users) and Price
Increases by $5 per Month

Income Statement 1 5 10 15 20

Total Revenues $12,306,840 | $107,379,120 $107,379,120| $107,379,120 $107,379,120
Total Cash Expenses 11,207,190 | 35,075,855 | 37,664,185 | 40,521,915 | 43,677,075
Depreciation 13,728,030 | 43,175,270 | 32,094,290 | 32,094,290 | 32,094,290
Interest Expense (10,127,600)| (19,010,910)| (13,734,220)| (7,833,170) (697,010)
Net Income ($23,168,580) $5,958,295 | $19,727,635| $22,770,955| $26,751,955

Cash Flow Statement 1 5 10 15 20
Unrestricted Cash Balance | $4,286,530 | $58,342,105| $58,342,105| $157,176,535| $214,651,460
Depreciation Reserve - 25,676,870 25,676,870 16,053,350 24,512,610
Interest Reserve 10,127,600 - - - -

Debt Service Reserve 11,972,000 | 25,296,000 | 25,296,000 | 25,296,000 | 25,296,000
Total Cash Balance $26,386,130 | $109,314,975/ $109,314,975| $198,525,885| $264,460,070
Investment Metric

Internal Rate of Return (IRF| -2.32%

Table7 shows the impact of a 5 percent take rate decrease along with a $5 decrease in monthly
price. The total cash balance in year 1 for this scenario is $25.38 million and by year 5 it is $40
million. By year 20, the total cash balance shows adb$427.5 million. The IRRthis scenario

is negative @1 percent.
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Table 7: Residential Take Rate Decreases by 5 Percent (percent of Internet users) and Price
Decreases by $5per Month

Income Statement 1 5 10 15 20
Total Revenues $11,124,360| $76,867,920| $76,867,920| $76,867,920 | $76,867,920
Total Cash Expenses 11,195,360 | 30,583,425 | 32,806,505| 35,260,985 37,970,915
Depreciation 13,393,420 | 38,521,550 | 29,522,470 | 29,522,470 29,522,470
Interest Expense (10,034,000) | (18,930,190)| (13,708,730), (7,805,840) (655,630)
Net Income ($23,865,220) ($14,144,335) ($2,146,875)] $1,301,535 $5,741,815
Cash Flow Statement 1 5 10 15 20
Unrestricted Cash Balancg $3,491,520 | ($8,006,790) | ($8,006,790)| ($138,333,990) ($193,901,415
Depreciation Reserve - 22,927,720 | 22,927,720 | 27,138,090 41,219,900
Interest Reserve 10,034,000 - - - -

Debt Service Reserve 11,855,000 25,140,000 | 25,140,000 | 25,140,000 25,140,000
Total Cash Balance $25,380,520 | $40,060,930 | $40,060,930| ($86,055,900)| ($127,541,515
Investment Metric

Internal Rate of Return (IRH -8.91%

Table8 summarizesensitivitiesn the fully subscribefunded (GO bond financgdit shows the

unrestricted cash balance in year 10 and the IRR based on fluctuations in take rate and monthly

servi@ price.

Table 8: Summary of Sensitivity Scenarios for Fully Subscriber -Funded (GO Bond Financed)

Model
Unrestricted
Cash Internal
Monthly Balance in Rate of
Take Rate | ServicePrice Year 10 | Return (IRR

43% $70/ month | ($8,006,790) -8.91%
43% $75/ month | $9,903,340 -7.11%
48% $70/ month | $3,383,120 -7.02%
48% $75/ month | $23,277,580| -5.32%
48% $80/ month | $43,172,050, -3.83%
53% $75/ month | $36,463,355| -3.79%
53% $80/ month | $58,342,105 -2.32%

The year 10 unrestricted cash balarared IRR at various price points and take rates for the fully
subscriberfunded (GO bond financed) model are also showRigure5.
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Figure 5: Unrestricted Cash Balance in Year 10 and Internal Rate of Return (IRR) at Various
Price Points and Take Rates for Fully Subscriber -Funded (GO Bond Financed) Model
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2.3.2 Property Tax Funded Utility Model with Construction in SCL Power Space

We also include several scenarios to demonstrate the sensitivities of assumptions for this model.
The tables below show the impact on the income and cash flow statements if we change certain
assumptions, like monthly service fee and projected take rate.

In this model, peering costs are anticipated&8,100in year 1$168,100n year 2, an&302,900
for year 3 forward.

The base scenario fable9 assumes $44fillion tax revenue collected in yeart

The base case scenario shows a net loss oP$tillion in year 1, a net loss of $5 million in
year 10, and a net loss ofL8.1 million in year 20. The total cash batee in year 1 is $236.
million. It is $3.8 million in year 10, and3%.8 million in year 20.

38 For modeling purposes the property tax funded model we assumed a single issue of debt. In reality the debt
would not be issued in a single tranche, but rather timed to match the expected rate of spending.
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Table 9: Property Tax Funded Utility Model

Base Case Scenario

Tax Funded Base CadResidential Service Price at $45 per month (business $10 higher), 48 perce
Occupied Hous=holds with Internet (43.2 percent of homes passed, 21.6 percent of businesses pag
Income Statement 1 5 10 15 20
Total Revenues $7,746,960 | $55,185,180 | $55,185,180 | $55,185,180 | $55,185,180

TotalCash Expenses 11,161,590 32,498,290 34,907,960 37,568,430 40,505,810
Depreciation 13,523,920 40,799,560 30,759,480 30,759,480 30,759,480

Interest Expense - 60.680 26.780 24,870 82,980
Net Income ($17,174,550) | ($20,189,310)| ($12,562,800)| ($15,225,180)| ($18,134,450)
Cash Flow Statement 1 5 10 15 20
Unrestricted Cash Balance $236,559,190 | $29,506,450 | $29,506,450 | $64,838,020 | $64,570,150
Depreciation Reserve - 24,272,970 24,272,970 21,946,730 33,192,280
Interest Reserve - - - - -
Debt Service Reserve - - - - -
Total Cash Balance $236,559,190 | $53,779,420 | $53,779,420 | $86,784,750 | $97,762,430
Investment Metric
Internal Rate of Return (IRF n/a
Tax Reweue (all collectedn year 1)| $440,000,000

In the next scenario, we assume4®million tax revenue collecteid the first year. Residential
service is priced at $75 per month for 48 percent of occupied households with Intetimist
price is assumed faromparisorto the subscribefunded model

Year 1 in this scenario shows a $13.4 million net loss. By year 10 the net income is $22 million
andby year 20 it is $16.4 million.

The total cash balance in this scenario is $240.3 million in year 1, $180.5 in year 10, and $743

million in year 20.

Ignoring the $440 million in property tax funded capital investmeng IRR in this scenario is

5.88 perent.
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Table 10: Property Tax Funded Utility Model

Z $75 Service Fee, 48 Percent Take Rate

Scenario

Residential Service Price at $75 per month, 48 percent of Occupieclitdds with Internet (43.2
percent of homes passed, 21pércent of businesses passed).

Income Statement 1 5 10 15 20

Total Revenues $11,715,600 | $91,527,540| $91,527,540| $91,527,540 $91,527,540
TotalCash Expenses 11,201,280 32,861,720 35,271,390 37,931,860 40,869,240
Depreciation 13,523,920 40,799,560 30,759,480 30,759,480 30,759,480
Interest Expense - 60,680 56,780 54,870 82,980
Net Income ($13,399,300)| $14,382,080| $22,008,590| $19,346,210 $16,436,940

Cash Flow Statement 1 5 10 15 20
Unrestricted Cash Balance $240,334,440 | $156,182,380, $156,182,380, $537,227,850| $709,816,930
Depreciation Reserve - 24,272,970 | 24,272,970 21,946,730 33,192,280

Interest Reserve

Debt Service Reserve

Total Cash Balance

$240,334,440

$180,455,350

$180,455,350

$559,174,580

$743,009,210

InvestmentMetric

Internal Rate of Return (IR}

5.88%

Tax Revenue (all collectedyiaar 1)

$440,000,000

The next scenario shows the sensitivity of changing the take rat®.4y Dercent3® There is a
$16.3million net loss in year 1, &%$.6 million net loss inyear 10, and a $2fillion net loss in

year 20.

The total cash balance in year 1 ig132 million. It is $7.4 million in year 10 and 35.1 million

in year 20.

39 The changes made in each scenario are intertdetiustrate sensitivity.
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Table 11: Take Rate 22.17 Percent (26 percent of residential and 13 pe rcent of business
Internet users) and 44 Percent LIA Participation (approximate ly 25,000 by year 5)

Take Rate 20.47 percent (24 percent of residential and 12 percent of business Internet

Income Statement 1 5 10 15 20

Total Revenues $7,746,960 | $27,592,920 | $27,592,920| $27,592,920| $27,592,920
Total Cash Expenses 11,161,590 22,087,735 23,611,975 25,294,835 27,152,865
Depreciation 12,694,110 29,594,990 24,551,350 24,551,350 24,551,350
Interest Expense - 44,130 80,550 122,020 183,820
Net Income ($16,344,740) ($25,114,345)| ($21,558,525) ($23,199,915) ($24,996,145)

Cash Flow Statement 1 5 10 15 20
Unrestricted Cash Balancqg $242,367,920, $29,704,190 | $29,704,190 | ($54,757,140) ($108,633,405
Depreciation Reserve - 17,653,630 17,653,630 | 48,806,470 73,528,460
Interest Reserve - - - - -
Debt Service Reserve . - - - -
Total Cash Balance $242,367,920| $47,357,820 | $47,357,820 | ($5,950,670)| ($35,104,945)

Investment Metric
Internal Rate of Return (IRf n/a
Tax Rewveue (all collected year 1 $440,000,000

2.4 Scenarios Based on Residential Willingness to Switch Providers

One of the questions we asked in the residential survey was what pricegiaiftich customers
would consider changing Internet serviteigure6 showsthe percent of survey respondents
willing to purchase 1 Gbps services for various price points. In this section we show the impact of
different price points for 1 Gbps service.

40Please note this is a bestise static analysis that does assume any pricing or other marketing response from
incumbent providers.
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Figure 6: Somewhat or Very Willing to Switch Internet Service for Various Monthly Prices
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In the scenario iTablel2we show the impact of charging $55 per month for service with a take
rate of 85 percengsee price points from survey resultsHigure6). The total cash balance in year

1 in this scenario is $23.2 millipihis $43.2 by year 5, ai&B9.3 by year 20This model shows an
IRR of negative 4.45 percent

Table 12: Residential Service Price at $55 per Month, Take Rate at 85 Percent (percent of

Internet users)

Income Statement 1 5 10 15 20
Total Revenues $9,350,640 | $121,554,180) $121,554,180| $121,554,180 $121,554,180
Total Cash Expenses 11,177,630 | 48,765,820 | 52,538,440 | 56,703,720 | 61,302,510
Depreciation 14,731,850 | 57,978,090 | 40,235,120 | 40,235,120 | 40,235,120
Interest Expense (10,408,800) | (19,252,130)| (13,811,790)| (7,919,080) (828,010)
Net Income ($27,265,750) ($9,149,650)| $10,261,040| $11,988,470| $14,480,750

Cash Flow Statement 1 5 10 15 20
Unrestricted Cash Balance $493,410 | ($16,987,140) ($16,987,140) $20,382,550| $41,869,560
Depreciation Reserve - 34,420,740 | 34,420,740 | (18,779,310)| (28,357,470)
Interest Reserve 10,408,800 - - - -

Debt Service Reserve 12,323,500 | 25,764,500 | 25,764,500 | 25,764,500 | 25,764,500
Total Cash Balance $23,225,710| $43,198,100| $43,198,100| $27,367,740| $39,276,590
Investment Metric

Internal Rate of Return (IRH -4.45%
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Table13 shows a $65 per month service price and a take rate of 73 percent. The total cash
balance in year 1 is $24.5 million and by year 5 it is $86.6 million. This model shows a total cash
balance ¢ $221.4 million by year 20he IRR in this scenario is negative 2.41 percent.

Table 13: Residential Service Price at $65 per Month, Take Rate at 73 Percent (percent of
Internet users)

Income Statement 1 5 10 15 20

Total Revenues $10,533,120 | $121,795,500 $121,795,500 $121,795,500 $121,795,500
Total Cash Expenses 11,189,450 | 43,700,955 | 47,030,835 | 50,707,315 | 54,766,425
Depreciation 14,353,750 | 52,424,800 | 37,180,090 | 37,180,090 | 37,180,090
Interest Expense (10,302,800) | (19,161,220)| (13,782,600)| (7,886,820) (778,850)
Net Income ($25,656,780) $1,791,385 | $19,084,835| $21,304,135| $24,352,995

Cash Flow Statement 1 5 10 15 20
Unrestricted Cash Balancg $1,986,030 | $29,852,970| $29,852,970| $143,006,240 $204,338,795
Depreciation Reserve - 31,140,440 | 31,140,440 | (5,701,120) | (8,516,390)
Interest Reserve 10,302,800 - - - -

Debt Service Reserve 12,191,000 | 25,588,000 | 25,588,000 | 25,588,000 | 25,588,000
Total Cash Balance $24,479,830 | $86,581,410| $86,581,410| $162,893,120 $221,410,405
InvestmentMetric

Internal Rate of Return (IRH -2.41%

Tablel4shows an $85 per month service price and a 27 percent take rate. The total cash balance

in year 1 is $27.3 million and by year 5 it is $34.7 million. By year 20, the total cash balarge in thi
model shows a loss of $219.6 million.

Thisresults ina negativel2.46percentIRR
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Table 14: Residential Service Price at $85 per Month, Take Rate at 27 Percent (percent of

Internet users)

Income Statement 1 5 10 15 20
TotalRevenues $12,898,080 | $57,921,720 | $57,921,720| $57,921,720 | $57,921,720
Total Cash Expenses 11,213,100 23,566,795 25,192,205 26,986,805 28,968,165
Depreciation 12,811,210 31,013,140 25,344,970 25,344,970 25,344,970
Interest Expense (9,871,200) | (18,788,820) | (13,665,050)| (7,761,060) (588,440)
Net Income ($21,432,930) ($17,690,345)| ($8,523,815)| ($4,414,425) $776,835

Cash Flow Statement 1 5 10 15 20
Unrestricted Cash Balanc¢ $5,754,090 | ($8,659,790) | ($8,659,790)| ($219,482,450) ($312,865,885)
Depreciation Reserve - 18,491,580 18,491,580 45,322,310 68,369,360
Interest Reserve 9,871,200 - - - -

Debt Service Reserve 11,651,500 24,868,500 24,868,500 24,868,500 24,868,500
Total Cash Balance $27,276,790| $34,700,290 | $34,700,290| ($149,291,640) ($219,628,025)
Investment Metric

Internal Rate of Return (IRF| -12.46%

Tablel5is a model with a $95 per month service price and a 15 percent take rate. The total cash
balance in year 1 is $28.6 million and $3.9 million in year 5. By year 20, the total cash balance
shows a loss of $430 million.

Table 15: Residential Service Price at $95 per Month, Take Rate at 15 Percent (percent of

Internet users)

Income Statement 1 5 10 15 20

Total Revenues $14,080,560 | $35,753,700| $35,753,700 | $35,753,700 | $35,753,700
Total Cash Expenses 11,224,930 | 18,277,670 19,460,360 20,766,160 22,207,860
Depreciation 12,359,520 | 25,361,460 22,191,660 22,191,660 22,191,660
Interest Expense (9,744,400) | (18,678,690)| (13,631,350) (7,727,130) (537,720)
Net Income ($19,729,590) ($27,948,860) ($20,914,410)| ($16,315,990)| ($10,568,280)

Cash Flow Statement 1 5 10 15 20
Unrestricted Cash Balanc{ $7,314,630 | ($35,939,410) ($35,939,410)| ($383,239,580) ($543,133,420
Depreciation Reserve - 15,152,280 15,152,280 59,104,630 88,865,830
Interest Reserve 9,744,400 - - - -

Debt Service Reserve 11,493,000 | 24,657,500 24,657,500 24,657,500 24,657,500
Total Cash Balance $28,552,030| $3,870,370 $3,870,370 | ($299,477,450) ($429,610,090)
Investment Metric

Internal Rate of ReturflRR)| na

Asshownin the tablesabove the sustainability of thenodels ishighly dependent on service
price and takerates and the survey redts show the dependency of takate on pricing As
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indicated in the above analysis, maintaining cash flaivbe challenging. Furtheas shown in
Figure7 below, obtaining the maximum IRR is a balance of-take and service pricing.

Figure 7: Internal Rate of Return at Various Price Points and Take Rates
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3 Influences | T OEA #BVodeb O &440

Each municipal fiber enterprise is as unique as the city that plans, builds, and operates it
3dz00Saa 2N FlFLATdz2NBE 2F 2USNBENBLORA ODAS 27 xa O8YRS
pursuit, even when the cities are very similar. One city may find that FTTP makes sense, while
another may decide to build a network only to connect its own facilities.

¢KS /AGe 2F { SI U bdtef D &s desaeNd eitaice tReFqualty of life fov Bis  NJ
residents; its metric for success is tied to intangible benefits. This ability to focus on more than a

jdzZl yGAFALOES ol £ yOS aKSSd SyloftSa U(KnSdd Ade G:
is still influenced by a variety of factors, which we discuss here.

3.1 Strengths, Weaknesses, Opportunities, Threats (SWOT)

Strategic planningan benefitremendouslyfrom identifying and evaluating potential strengths,
weaknesses, opportunities, arttireats (SWOT. Here we outline our conclusions based on a
LINBEAYAYINE {2h¢ | yIfeé&aAra gkelcharackisyics anR@ad®t. (1 KS .

We also discuss how the City might navigate potential difficulties, how it can best use its assets
and what its position in the market might be. To be successful, the City should aim to leverage
strengths and opportunities and mitigate weaknesses and threats.

3.1.1 Strengths

Entering the FTTP market can be challenging for any municipality, parti¢htzséthat provide
services intended t@wompete with established providerglowever, the City of Seattle is an
established entity with a strong credit rating and the ability to provide {@rgn financing for
projects*! In this vein, it is capable of segirand understanding the value of lotgrm
investments and recognizing that the overall wellbeing of the community is a forleaking
payoff in the short term while waiting for longer term benefiirther,it ispositionedto manage
the infrastructureit creates

The City also has a good track record providing services to its citizens through SCL and Seattle
Public Utilities (SPU). The community will potentially respond favorably to a new City offering,
and is likely to trust the City to provide broadizhservices.

3.1.2 Weaknesses

¢KS /AG2Qa 3INBIGSald ¢ Schojcy, SoinpetitiverblisinesdbBcadd ISNI G A y
simply not structured to support such a service without significantly adding and reallocating
resources. As an example, the addition of 100,000 subscriberanfa@stablished entity like

41 https://www.moodys.com/creditratings/SeattleCity-of-WA-credit-rating-600026 704 accessed March 2015.
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Comcast has minimal impact on its daily operations. But adding the same number of subscribers
to a City organization is profound and would have a major impact on City support infrastructure.

Although the City currently providesdiverse servicegshrough dozens ofits offices and
departments, it is essentially a monopoly for many of thdseloes not have to compete to
provide most of the services it offers, and it is unaccustomed to a competitive environment.
Market conditions ca be unpredictable and adjusting to them is often challenging. Those in the
market typically must exhibit great flexibility and ability to change course quickly. Remaining
nimble and responsive is one of the greatest difficulaégroviders face.

Further, although the City does offer a range of standard City services, it is unfamiliar with the
nuances and difficulties of administering an alwaysservice like an FTTP network. Because of

its inherently roundthe-clock nature, network management can becegtionally challenging.

Often there is a steep learning curve for municipalitiest enter the retail markebecausehey

must learn to navigate a unique business world that bears little resemblance to a typical
government environment. Because twouldbell KS / A& Qa FANRG @Syl dzNB
identified this as itprimary weakness. We anticipate the City will struggle most with adjusting

to market conditions and remaining responsive. The details of providing service at any level are
many, ad are espcially tedious during startup.

3.1.3 Opportunities

As we noted, we believe the Cityvigll positioned to seek cooperation internalgmong City
departmentsand with potential partners like SCL. The cost savings that could be realized through
buildinga relationship with SCL and placing infrastructure in the power spacenpelling.

Collaboration among City departments is an incredible asset in development and deployment of
the network, and will likely have a ripple effect. For example, employeesamd familiar with

the capacity of the network and who experience its power every day at the workplace are more
prone to purchase the service for their homes and to speak positively about the Broadband
Utility. Although a robust marketing effort is abstdly necessary, wordf-mouth marketing can

have a profound impact on th&eucces®f a startup business.

One of the greatest and simplest opportunities the City has is in what it car dif&@bpsdata
onlyservice. Although the Seattle markstservedairly well with broadbandhere is little access
to highrend servicesThe City will likely find its greatest opportunity in providing hégiu
offerings at reasonable rates and not ox@mplicating what it provides. Simplicity is key in
favorably penetratig the market by offering justone package, the City has the chance to set
itself apart as the gto provider forthat high-caliber of service.
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The City can also benefit from considering varying degrees of partnership, and these
opportunities should not beverlooked. The municipal delivery retail model is possible, but it is
not without challenge and significant risk to the Citypuébliagprivate partnership where the
private entity handles the components of service with which it is familiar and for vithishvell
equipped could save the City a great deal of*fiskd cost.

3.1.4 Threats

While the degree of threat is unpredictable, it is prudent to exercise caution when entering what
could be a contentious market. The service provider industry can be inhblgitzarticularly to

a public provider. A major challenggced by networks built and operated by public institutions

is opposition from existing, privatgector providersThere are a number of reasons for this, some
of which are related to perception wki others relate to the market itselCriticisms will rage

from allegations of crossubsidization of expenses, using general or other funds for debt service
coverage, to questioning the need or demand for public based connectivity services.

Providersmn the private sector often desire access to publicly owned fiber through an Indefeasible
Right of Use (IRU) or wholesale leasing. Somewhat paradoxically, these providers also frequently
have misgivings about the ability of public entities to competentlyvpte lit, or retail, services

to the end user. Often there is enormous political complexity involved when a public entity enters
the market as a competitor. In order to best mitigate this threat, @igymay want to aim for
varying degrees of partnershgu collaboration with local providers. Further analysis nantify

local providers and assess what level of objectionGitgmight receive from them, if any

The City should be prepared for the possibility that some local incumbent providers may be
displeased about the creation of the Broadband Utility. This is one of the reasons we suggest
focusing only on a niche service and one single offerimgfilling a @p and providing a service

that only minimally exists, there is little overlap with incumbent providers.

3.1.5 SWOT Conclusion

We acknowledge that this SWOT analysisdgraamicframeworkthat will shift and evolve over

time as theBroadband Utilitymatures. This analysis indicates thdhe Cityis in a favorable

position becausef its ability tofocus on longerm goals in its pursuit of FTTP. Fiber tends to be

a capitalintensive endeavor with a somewhat slow return on investment (ROI). The Citynis at a
advantage because of its bonding power and abiiiyprioritize goals other than only laottom

line (unlike most private companiesi the City is able to partner with SCL and build fiber in the

power spaceas well as seek cooperation internally, it hasedtér chance at succeeding. The

/I AdeQa ¢SI1{ySaa Aa GKIFIG Ad KFa ySOSNI G 1Sy 2y

42The private partner might invest in electronics or other parts of the network. A partner could also bring
operations support and marketing expeitS > ¢ KA OK ¢g2dzZ R NBRdzOS GKS /AGé&Qa 2L
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providers as the greatest threat. There will be much to learn and prepare to successfully deploy
and operatea new FTTRetwork; as the Broadband Utility finds its footing may struggle to
navigate challenging relationships.

3.2 Market Forces

Examininghebusinessmodel y (G KS O2y dSEG 27F i K $hedodmediv@NDa CA
framework developed by Michael Porter, a fessor at Harvard Business ScHéolprovides

important insights into the opportunities and thredtse Broadband Utilitymayface (Sed-igure

8 for an illustration othe mode).

Figure 84, 0 | SFVAFoi@es
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According to Porter, competitive rivalry within an industry is determined by conditions related to
five factors. These factors and their relationshipit& S infRastréctuge are agollows:

43 porter, MichaelCompetitive Advantage: Creating and Sustaining Superior PerfornideeeYork: Free Press,
1985.
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Intensity of the rivalry Seattle consumernsave, at best, two broadband infrastructure operators:
ComcastWave** and CenturyLink. Given the high fixed costs to build and maintain infrastructure,
there are both extremely high markemntry barriers and high exit barriers. (Because Internet
service providers and infrastructure owners are generally one and the sani®Pahat fails will
lose the enormous valuef @s infrastructure investmentfrurthermore, incumbent providers do
y2i KIF @S |y a2dustomarswiihidaty seriicsaril ®eyIa& imited threat to
market share because the barriers to entrgao high. Viewed in this light, the incumbents are
likely to act forcibly against the potential deployment of thél (i & hatwatke I8ut application
developers and others will sébe networkas a platform for selling services and creating new
business pportunities.

Threat of new competitorsCost is e primarybarrier to entry for potential infrastructure over

0dzA f RSNB OA®PSPY | ySieg2N] 2LISNI 02N GKFG o6dzAfR
in an area that is already served by otheowyiders). Duplicative infrastructure costs make the

prospect nearly impossible due to a number of factors, including limited rigfhtgay, pole

congestion, access to existing internal building or home wiring, and material and labor costs.
Working with SCto access the power spaeeuld lower deployment costs

Threat of substitute productsWhile it may seem that satellite is a substitute for wireline
broadband infrastructure (FTTP, copper, or coaxial), the limited capability and high subscription

cost of satellitebased Internet as compared with a wireline network dispels that notion.
Likewisewireless networks are not full competitors with wireline networks gittea relatively

limited speed of wireless networks, their stringent caps on bandwidth ustuge difficulty

providers are having keeping up with growth in demand, and the fact that wireless traffic is
ultimately handed off to wireline infrastructur@his is compounded in Seattle by topographical

barriers tohigh-qualitywirelessserviceln thisregard, the A & Q& LINE hiuld SeRelly S G ¢ 2 N
positioned and, in fact, is in a position of strength relative to competitors that do not favEP

networks.

The classic example of the impact of substitute product ieffectthat cellulartelephoneshave

had on the landline telephone market. As seekRigured, more than a quarter of U.S. households

no longer have landline telephones, down from almost 99 pergesita decade ag@ccording

to surveys we conducted in the City, only 36 percent of Seattle residents purchase landline
telephone for their home$?

44 Comcast and Wave each serve a portion of the City and their service areas overfap isegtions of the City.
45 See Sectiob for additional survey findings.
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Figure 9: Cutting the Telephone Cord 46
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OTTvideo programing, streaming video froNetflix, Amazon, and others, and consumer created
video distributed on YouTube are positioned to change the video market. The cutting of the video
cord has been predicted ever since cable modems started to emerge in the late 1990s. The
transition, howeve, has not been dramaticFigure 10 and Figure 11 show paid television
subscribers in 2011 and 201te total number of paid subscriptions remained relatively flat
with cable television loeg some ground to IPTV packages., television programming similar

to cable TV offerings, but delivered over IP dagdworks) showing minimal movement toward

OTT programmingt that time. In these figures IPTV is actually packaged televisiorufise
offered by Verizon and AT&T. The transition demonstrated is the impact that AT&T and Verizon
have had in the markets tlyghave entered. Since both slowed their respective video expansions
in their markets served we would haveexpeced that the erosion away from the traditional
cable television providersas not a trend.

Two obstacles must be addressedt frue video compation. These are 1access to ubiquitous
FTTP by multiple data providers (market competition), ande®uction of the control and
restriction of video content used in cable television offerings by a handful of organizafioes.
advent of services like i8¢y TV demonstrate that the market is undergoing chamgalbeit
slowlyt throughminimizing control of content.

46 Sparshott, J. (2013, September Bopre People Say Goodbye to Their LandliResrievel from
http://online.wsj.com/news/articles/SB10001424127887323893004579057402031104502

47\erizon is not planning to expand FIOS (their FTTP offering) in ditipaal markets. AT&T has slowed its
expansion of DShased video programming. In both cases these companies are the incumbent telephone
provider.
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Figure 10: U.S. Paid Television Subscribers4é

Q0,000,000 1

80,000,000

70,000,000

60,000,000

50,000,000
40,000,000
30,000,000
20,000,000
10,000,000

1

1971 103011 LaTELLE ] 403081 LTt ) EI=TRLE LT an/ansy

48 SourceCompany financials, compiled by MRG




CTC Report City of SeattlefJune 2015

Figure 11: Impact of Verizon and AT&T IPTV

The Rise of IPTV is Hurting Cable Companies
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The rising popularity of streaming content devices like Roku and Apple TV, and the introduction

of new devices in just the past year indicate titiare will be continued transition away from

traditional cable television. As consumers gain simpler access to content by having more control
over the services they subscribe to and the content they desire, this shift will likely increase.

Bargaining power of buyersAlternative Internet providers that want to enter the market tend

to have limited buying power, in terms of access to the existing infrastruemdecontent The

alternative providers must usually acquire this access from the incumbent providers with whi
they compete in the retail marketplatemaking it difficult or impossible for new entrants to

offer a competing retail servicé. 2

6 SOSNE

{SHGdtS

A a

dzy A |j dzS

direct Internet access (DIA) and peering. This reduced ddstyand often expensive elements
of a network positions the City to face a reasonable cost structure. Such direct access might
encourage Netflix and other streaming video providers to locate servers oh thel & Q &

6ass
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Bargaining power of suppliersSuppliers (owners) afable videacontent are few and they have
substantial market power. Comcast is both a content owner and the incumbent retail cable
provider, meaning that its cost obntent is significantly lower thaother cable operators(Public
sector network operators often believe that they can offer lower pricing to consumers because
they do not have the same profit motive as incumbent providers; that may be true, but their
higher cost of providing service generally more than counters the reduced profit.)

Thepricing pressures here are extremely complepitting content owners, cable operators, and
customers against each othéwith customers inevitably paying higher ratés) dlé tKeAFCC
reports that customer rates have been increasing by about 6% anmudkycurrent inflation
rate, by comparison is 1.5%cable companies counter that their programming costs have been
rising by as much as 10% in recent contract renewals withimedD 2 YLI¥ y A S & ®¢

Without affordable access to content, alternative service providers are not able to offer
competitive and innovative retail video services. To a lesser extent, ISPs often face price pressure

on DIA costs and small ISPs tend to be too smalhcourage Netflix and Amazon to locate their

& S NI S NE 1 meanjhg tfigh dubscribers may not have the same {ujgality streaming
SELISNASYOS: S90Sy 6AGK || FTAOSNI O2yySOiAz2yd LT
network, subscriberg A f £ 6S | OO0SaaAiAy3d OARS2 FA{SA Ay |y2i
5L! O2yySOlA2yd 2SS 0StASOHS (i kh& poferitial go€same. NB | RO
bargaining powerwhich will allow it to gain some market size.

The following tables illstrate, at a high level, some of the opportunities and threats facing the
proposed FTTP netwark

4 Amadou DiallogCable TV Model Not Just Unpopular Buisustainable, Forbes2013 October 14
http://www.forbes.com/sites/amadoudiallo/2013/10/14/cablev-price-hikesunsustainable/
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Attractiveness

High

Low

Table 16: Opportunity Matrix

Success Probability

High

Low

Increased awareness
and demand for
Gigabit data
connectiongdue to
efforts of Google and
others

Completely beak the
consumer cable
television addiction
(control of content
limits creativity today;
limits content access t(
online distributors,
requires bundling of
GOKIyyStax

Compete with
incumbents with a low
priced Gigabit data
connectiong obtain a
high take rate but with
low contribution
margins.

Cityattemptsto
compete with tiered
services similar to
incumbentsg & Y §
G22¢ 2FFSN]
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Seriousness

High

Low

Table 17: Threat Matrix

Probability of Occurrence

High

Low

o Only a moderate

percentage of
businesses and
residences choose
Cityservices (revenue
covers operational
costs but not debt
service

The City struggles
with reacting to
changes in thenarket
conditions (demand,
competition, pricing)

Only a small percentag
of businesses and
residences choos€ity
services

Incumbentproviders
launch a negative
advertising campaign
attempting to
discredit the
capabilities and
intentions of theCity

o Comcast and other

providers expand low
cost services
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4 Evolution of the Market

Costs have decreased since we produced a report that considered a standalone enterprise for
providing service in Seattle. These are offset somewhat by the increase in marketplace
competitiont Comcast is more advanced; Wave has replaced Millennium anarganized and
motivated providerCenturyLinks reinvesting in its properties, it is more aggressive in expanding
services, anthas deployed FTTP passing more than 45,000 locations.

But some areas have become less expensive and have driven costs doexarpte, just a few

years ago, opticahetwork terminals (ONTs) had to be placed outside the home, which was
sometimes an onerous and expensive process. These devices must have access to a power supply
and finding the right balance between the cost of mimg fiber to a specific location on the
outside of a building based on its proximity to power access is often problematic. An
advancement as simple as optical network terminals (ONTS) no longer necessarily being placed
outdoors can have a significant imgiaon overall cost to deploy.

Further, the evolutiorof applicationsto replace servicehas continued to erode the voice and
GARS2 YIN] Sio ¢KI applidationsikeOSkypé arny GoNdie YoiadzioScalfl T

YouTube and Netflix for videdas reduced the stronghold of the traditional incumbent
telephone and cable industry.

In our analysis, we included applications and services that have the potential for the greatest
community impact as well as those that might generate ongoing revenue éBtbhadband
Utility. Industries like healthcare, security, research and development, and even gaming have the
potential to be a boon to the overall wellbeing of the community and to provide necessary
income for the Broadband Utility.

4.1 Partnerships

We mentianed that the broadband industry has undergone significant changes in recent years,

and one of the most notable of these is the emergence of true potential partners who are
prepared to take on risk. These providers stand out against a backdrop of othibespast that

YIRS LINRPYA&SA GKIFIOGO oSyl dzyFdzZ FAE{E SR YR KIR A
role in a partnership should be.

The municipal broadband landscape went through a phase where it was riddled watiled
partners whose goal wa® tallow the public partner to take all the risk while the private entity
reaped all the reward. Not surprisingly, some unfortunate relationships daonethis era, and
some of the consequences were painful é@rtaincommunities. However, we believe thtite
emergence of truly motivated private companies who are committed to growing the fiber
industry is a promising step toward a bright future for municipal endeavors and partnerships.
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4.1.1 Google Fiber

Google Fiber is one of the most momentous forces behirddgignificant changes in the fiber
industry. By providing simplified offerings in the communities it serves, it cuts down on financial
and service complexity and streamlines its business model. We do not anticipate that the
Broadband Utility will partner ith Google Fiber. However, we do believe that it can benefit from
the effect Google has had on the market.

Typically, Google Fiber offers three simple servi€es:

1 Basic Internet for $0 per month (for up to seven years from the date the address was
initially connected) plus a $300 construction fee

1 Gigabit Internet for $70 per month
1 Gigabit Internet + TV for $130 per month

¢CKA& | LIINREI OK KIFa RNAGSY RSYIYR ¥F2NJ m Do Lk
willingness and ability to pay a little morerfa higherend service and the buzz it has created

in the communities where it has built should not be underestimated. Although its footprint is not
large at this point, Google Fiber has had a profound influence on perceptions in the marketplace.

As noteal earlier, Google may find that its cable offering is unnecessary as the market continues
to evolve. But even its current package with only one plain offering is a trend away from the
traditional cable market.

The Broadband Utility should be preparedt@l& NI 3 S D223t SQa STF2NI &
about what types of things subscribers can do over fiber. This will help it successfully market and
provide a simple 1 Gbps data offering.

4.1.2 Alternative ISPs

As we noted, the nature of partnerships has chathgend the partners themselves have also
evolved. In just the past couple of years, we have witnessed the emergence of compelling private
entities that bring true partnership to the tabfe providers like Ting Interngtand Macquarie
Capital®? These are praders who are willing to put skin in the game in the form of their own
capitalor through taking other risks.

50 https://support.google.com/fiber/answer/2657118?hl=eaccessed March 2015.

51 Goldstein, M. (2015, January 1B)ext Ting Town: Westminster, MD Chooses Ting to Provide Service on Its Fiber
Network Retrievel from https://ting.com/blog/next-ting-town-westminstermd/

52Brammer, J. (2014, December 28)ate Awards Contract for Statewide Hi§peed Internet by 201Retrieved

from http://www.kentucky.com/2014/12/23/3608689/stateawardscontractto-bring.html
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furthering digital inequity. We previously considd ensuring that FTFIservice was available to

support schools, the general community, and to provide a basic connection to all households in

the form of community intranet. This model anticipated a portal where citizens could choose

from local providersf they wanted to purchase Internet services and it anticipated a free or low

cost 510 Mbps connection. This would require a property tax funding model to be successful
because of the sheer magnitude and correlating costs.

This remains an option for the@dband Utility, though it is not without significant risk. Engaging

a partner like Macquarfor Ting*Yl @8 KSf LJ NBRdz0OS (KS / ApuBli®a N a ]
private partnership with a single entity to operate the netwaréin represenshared ivestment,

risk, and opportunity.

Partnerships such as Ting might agractive for enabling gubliccprivate partnershig an
arrangementthat could enable the City to build, maintain, and retain ownership of the while a

private provider offers retah SNIOA OS & 2y (GKS /AldeéQa o0SKIFIfFao | L
of its own capital and reap some business benefits from providing service while the City is able

to make some investment and shift a portion of its risk to the private provider.

4.1.3 Seattle City Light

Sectionl.7.4above addressed the possibility of working with SCL as a potential partner, and at

this point the utility is open to discussions abdkitz2 ¢ A G YIF & FAG Ay (G2 (K
Broadband Utility. As we noted, SCL is subject to a number of legal and regulatory constraints

that inform to what degree it is able to partner with the Broadband Utility

We believethe best opportunity for collboration lies in the Broadband Utility gaining access to
{/ [ Q& LIRgSNI LRfSa G2 LI IFOS FAOSNI AYTFNI &0 NHzOG ¢

NREI RokFyR ! GAfAGEQa &adz0O0Saa NBaGa AweAdytdsttBES LI
for construction in the communications space are much higher).

4.2 Municipal Retail Model Considerations

We have included here some definitions to help explain the market and shed light on some retail
model considerations. Take rate is an essential component®faF A 6 SNJ Sy (i SNLINA & S Q
an important way to make a retail model work. To fully define take rate and market share, it is
AYLRNIFYG (2 Ffad2 RSTAYS2G0KE2MSHOSYRI DIz32A¥F Sél

BC2NI Ce¢c¢t> al Oljdzk NAS (Ge@LAOIffte LINRLI A Sppliedtodldzi A f AGe TFSSc¢
properties. This assessment is in essence a property tax, and is used to finance the FTTP build.

54Ting generally supplies electronics and offers retail service while it relies on the public entity with whom it is

partnering to invest in fibr infrastructure. This enables the public entity to retain ownership and control of the

fiber asset.
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percentage of passings is the numlmérhomes or businesses passed with tienicipalfiber
divided by thepotential number of passings times 100. As a simple example, consider a
deployment that passes 10@00homes and businesses of 200,000 total potentiyou divide
100,000actualpassngsserved by200,000potential passings and multiply the result by 100, your
percentageof passings iS0 percent.

To derive take rate, divide the number of municipal customers served by the number of passings
excluding uoccupied premises. You then rtiple the result by 100 S Qa ate& Ay (K
exampleyou had 40,000 customemnd there are100,000 passings but 5,000 of the premises

passed are unoccupietiou would divide the 40,006unicipal customers served by 95,000. Then

multiply this number byl0O for a take rate of 4@ercent

Finally, market share is the number of municipal customers sedixéded by the total number

of customers acquiring service fraanyprovider in the territory. Again, returning to the previous

example, if the municipal enterprise serves 40,000 customers and all the other ISPs in the area
serve a combined total of 45,000 customers, you divide the 40,000 customers served by 85,000

(the total number of customers acquiring service from any service provider in the territory,
AYyOf dzZRAY3I (KS YdzyAOALI £ Sy iSNILINARAaASQa Odzaid2YSN
of 47 percent.

4.2.1 Take Rate

Take rate the percentage of subscribers wparchase services from the enterprisés a crucial

driver in the success of a retail model enterprise. For the Broadband Ultility to be successful, we
expect that a take rate of1 percenttake ratewill be necessar§ This number is important in
consideraton of a seksustaining Broadband Utility that will subsist on subscriber revenues and
will not require funding outside its own revenue sources.

If the take rate is not met, the enterprise will not be able to sustain itself and its operational costs
will have to be offset through some funding source (such as ongoing subsidization by the City) to
avoid allowing the enterprise to faBection2 outlines the sensitities Section8 discusses the
financial projections for the enterpris€,including the expected take rate necessary for ongoing
financial sustainabilitpf the Bradband Utility.

To drive this number up, the Broadband Utility will have to aggressively market and advertise its
services throughout the communit@ pilot project may be helpful in successfully marketing the
network and demonstrating its capabilities footential customersMarketing and advertising is

S5Based on a $75 per month residential data service and an $85 per month small business data service. The cost
estimate and market share estimate does not include MDUs of 20 households/businesses or larger.
56 See sectior? for the sensitivities of the financial forecast.
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necessary for a strong marketing campaigy to obtain realistic take rates to make the
enterprise succeed.

4.2.2 Multi -Dwelling Units (MDUSs)

! O2YYdzyAlleg Qa 02y OSeghanNMDiU4 ig gh inhdnt fadtoNiA Gebiveringdzt G A
service in any marketgenerally, a higher concentration tends means more challenging (and
often more expensive) service delivery. As we notethenExecutive Summaryhe Broadband

Utility will undoubtedly face numerous challengég attempts to enter the MDU market based

on the saturation of specialized providers alone. Even if this were not the case, serving MDU
locations is inherently expensive, complex, and fraught with unpredictable challenges that vary
significantly by loation.

We do not estimate in detail costs associated with serving MDUs because an accurate estimation
would require a casby-case analysis of all locations to be served. To shed some light on the
complexity of serving MDUs and similar large buildings fitst necessary to briefly highlight the
components of a network-igurel2 shows a simple rendering. Network construction includes
GKS O2NX TA oS ngayddniddienNd ifirastrustir®ds ivedl as the drop cables that
O2yySOi G(KS af I atithatMs) fibe Fom2he ceiitrisl BetworR i the evdser.

Figure 12: Example Fiber Architecture
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As the Broadband Utilitglans and deploys its network, true accessibility to the fiber lies in what
is available to tenants within each building, including skigteily or singlebusiness locations
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and those where there are several units in a building. Put another way, habigriinto a
building in no way guarantees that all the tenaimghe building will be served. Once a drop cable
has been installed to connect the fiber cabinet to the building, the connection must be distributed
within a building, known as internal buildy wiring.

Simply bringing fiber to the premises will not always be sufficient, particularly with MDUs. Some

large buildings have hundreds, and even upwards of a thousand units. Once the fiber is brought
to the building, all of those units must somehow served, and bringing higgpeed connectivity

to each unit is an expensive and complex process that typically involves extensive wiring within
the building (sed-igureld).

Figure 13: Internal Building Wiring

Vertical fiber
pathway

/ Cable pathways
to each unit

Telecommunications
closet

To further complicate matters, we noted that building owners often have exclusive contracts
with specific providers. This puts potential new providers including the Broadband Utikty at
disadvantage they must negotiate a deal with the building owner, if the owner is willing to
consider a contract with an additional provider. And new providers may lose revenue through
forced profit sharing in addition to the expense of runningbuilding wiring. The Broadband
Utility may be limited in its ability to enter into such contracts with building owners, and even if

53



CTC Report City of SeattleJune 2015

there are no legal or political restrictions some building owners may not be amenable to
contracting with a municipal service.

Thi is not to completely dissuade the Broadband Utility from considering service to MDU
locations, but we urge extra caution when considering these locations. It may be prudent to
pursue that portion of the market only after the Broadband Utility has esihbll itself,
developed a positive reputation in the community, and become financially stable.

4.2.3 Ubiquitous Access

hyS 2F GKS /AdeQa 202SO00A@®Sa Aa G2 LINRPOARS d
recognize this as an important goal. Universalmpwnitywide acess will not happen

overnight the City can expect that it will be phased in over time. It is unlikely that a network

that encompasses the entire community will be deployed right away. Rather, construction wil

be completed in phase#jus ctizen access will increase as the network is deployed.

Ly {SSLAY3 gAGK GKS /AGeQa 3IF2Ff 2F dzoAljdzh G 2 dza
areas the network should be deployed in earlier phases, and in what order. For example, while it

is not realistic to reach every single neighborhood in the City right away, perhaps there are major
community centers, religious institutions, computer labs, or other community spaces that can
potentially provide access to a large range of peoffeludingcitizens who may not have

Internet service at home

4.3 Services

¢KS . NRIFIRolFYyR | 0AfAG&Qa O2NBE AaASNIAOSLGapst f O2
Internet service to residents and businesses. It can also focus its efforts toward promoting the
applications most likely to be successful on a Gigaeagable network, including ultsast access

to services the City may provide, or other commustitiented applications and services.

These additional, alternative services may not affect market shairecogase revenues. Instead,

it is likely that applications will drive demand within the market, which could positively impact
the market share over time, though there may not be a direct, immediate correlation. Further,
the impact on revenues in the netarm will likely be minimal, and the Broadband Utility should
not rely on such a pursuit for a significant revenue stream.

That said, the Broadband Utility and even the City may find that collaboration within the
community like with the local healthcare dostry, research and development foundations,
educational institutions, and others may provide beyedhd-balancesheet benefits. Enabling

LINE GARSNAE YR LWL AOFGA2ya G2 SEA&AG YR GKNAD
health of the over community, even if there is no direct tie to a revenue stream provided by
ddzOK O2ftt 02Nl A2y d | 26SOSNE AU A& AYLRNIFyYG
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role will be in championing and administering collaboration. If it is to be thiitédor of such
relationships and to provide education, it will need to factor into its budget and staffing the
overhead and administrative costs and time associated with these efforts.

4.4 Funding Mechanisms

A key consideration for a retail model is how tmdl both capital construction costs and ongoing
operational expenses. The importance of factoring in the ongoing cost of operations cannot be
overstated these expenses fluctuate based on the success of the enterprise, and can vary
considerably each yearnd even month to month.

The City is able to go out for bofice., borrow fundg to enable construction of an FTTP network
We discuss here thvo types of bonds that municipalities typically rely on for capital projects
andour recommendations for each.

4.4.1 General Obligation Bonds

General obligatonor GO 2y Ra | N RANBOGfte&e GASR (2 GKS [/ Ad
citizens. This type of bond ot tied to any specific revenues from specific projects, but is
connected instead to citywide tagzeand revenues can be used to repay this délhis is what

also creates the risk to other public services should be the Broadband Utility fail to break even.

In Seattle, GO bonds are not authorized through a public approval process, unlike many other
communities. Rather, GO bonds are approved by the City Council, which maytheakeasier

to passHowever, this does not reduce rigks we notedif the City seeks municipal bonds, it will
likely be prudent tqoursue general obligatio@Obonds or revenudonds secured with sales tax

or other revenues’’ Use of GO bonds would help reduce the debt services borne by the
Broadband Utility, but it would alspotentially create risk for important City revenue streams
that support core public serviceH.the Broalband Utility did not succeed financially, the City
would still be obligated to pay debt service on the broadband infrastructure. To make such
payments, the City would have to reduce spending on some or all of these basic functions.

Based on discussionsttv City staff, for Councdpproved (rather than voteapproved) the City
currently has a legal debt capacity of approximately $1 billion. Depending on the cost scenario,
a Broadband system could consume somewhere between 45 percent and 70 percent of tha
total.

5" The financial community generally views municipal broadband as high risk, and therefore tends not to accept
projected broadband revenues as setyrin rare cases where these revenues might be accepted, the bond rates
would be extremely high.
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4.4.2 Revenue Bonds

Like the name implies, revenue bonds are directly tied to a specific revenue source to secure the
02yR YR 3dzZr NI yiSS NBLI&YSyd 2F KS RSodd ¢KS
natural gas, or water utility may be u$do secure a revenue bond. In fact, in theory, any
municipal service that generates some sort of revenue that could be used to pay back the debt
might potentially be used to secure a revenue bordunicipally owned public transportation

or hospitals, for 8 YL S® DA@GSY (KA&Z AG &adlyRa G2 NBI
revenues could be used to guarantee a revenue bond, but this is typically not an accepted
practice within the bonding community, gecularly with FTTP endeavors.

The bonding community views FTTP overbuilds as a relativelyikighusiness venture, and is
unlikely to approve revenue bonds tied to an FTTP venture. The risky nature of the endeavor
makes these revenues unusable in this context.

4.4.3 Property Tax Funded U tility Model

Instead of borrowing funds, the City could opt to use property tax revenues to support the
deployment of an FTTP network. Though this can be politically challenging, one avenue to pursue
this funding is to put the request to public vote onefarendum.Passage would require a 60
percentd & Sa ¢ TLdnébkes the City to seek public approvaltaiidthe referendum
passes to minimizethe risk to other City serviceblote, however, that the financial risk to City
residents remaindf the BroalbandUtility were to fail, property owners would still be obligated

to the tax payments needed tmover thedebt on the initial capital investments made to start the
system.
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5

services at what pce levetp ¢ KA a
Broadband Utilityto successfully compete in the market.

5.1 Residential and Small Business Services
Residentiabnd small businessustomers irthe Seattleregionhave access to a range of services,

Competitive Assessment
In this section we look at theompetitive market in Seattie which providers are offering what

FaasSaaySyd KSft LA

TN YS

though individual service options are largely dependentlocation.Table18 lists the service

providers and minimum price for each type of service that is available in at least some tbert of

City.

Table 18: Overview of Residential and Small Business Data Services in Seattle

Service
Type

Cable

DSL

FTTH

Satellite

3G/AQ
Wireless
ISP

Provider

Comcast
Wave
CenturyLink
Wave
CenturyLinKbundled)
DishNET
HughesNet
Cricket
Sprint
AT&T
Verizon

T-Mobile

Minimum Price
(per month)
$39.99
$39.95
$29.95
$60
$49.95
$49.99
$49.99
$35
$35
$50
$60

$20
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5.1.1 Cable

Comcast offers internet service from 3 Mbps to 150 Mldpwnload speeds starting aB$.95 in

the City as illustrated in Table Riscountedprices are available if bundled with another service

like voice or TV®On the small business side, multiple options are available with7&hglbps
download and 15 Mbps upload servisgrtingat $149.50 per month.

PACKAGE

Performance
Starter

Performance
25

Performance

Blast!

Economy Plus

Extremel50

INTERNET SPEE

Up to 6 Mbps
download

Up to25Mbps
download

Up to 50 Mbps
download

Blast! Internet-
up to 105Mbps
download

Up to 3 Mbps
download

up to 150 Mbps
download

Table 19: Comcast Residential Internet z Internet Only

PRICE

$29.99/mo

$61.95/mo

$39.99/mo

$78.95/mo

$39.95/mo

$11495/mo

Waveoffers Internet services & Mbps download/1 Mbpsipload($49.95 per month),55 Mbps

download/5 Mbpsupload($ 59.95 per month), 100 Mbps download/5 Mbppload $69.95 per

month) and110 Mbpsdownload/10 Mbpaupload($89.95per month). Promotional discounts for
3 to 6 month periods are available. Bundled packages also offer lower ptieksase note¢hatt

as with Comcastii KS&a S

5.1.2 DSL

CenturyLink offers DSErvice for residential customers in Seattle startihgs £9.95per month
for unbundled or standalone DSL servatel.5 Mbpswith a 12-monthscommitment.Additional
options up to 40 Mbps at $60 per month are available in some areas.

58 http://www.comcast.com/internetservice.htm) accessed April 2015

59 http://mvww.wavebroadband.com/forhomelinternet/packages/ accessed December 2014

ASNIAOSa-iRPEHBa0ISERAOTTF2NIZ
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5.1.3 FTTH

Wave offersiternet services vidiber-to-the-home in select locations in Seattle including the
Eastlake neighborhood and some condos and apartment compl&x@kps speeds are available
for a flat rate of $80 per month, while 100 Mbps service is available for $6peth, with no
contract, equipment or service bundle requirements.

CenturyLink has recently begun offering filirsedservice up to 1 Gbps to locations in the City
such as parts of Ballard, Beacon Hill, West Seattle and the Central Rist1&2 pemonth for
standalone service, after promotionsowincome residents would be offered services at lower
speeds and price¥.

5.1.4 Satellite

SatelliteInternet access is available in the area as well. HughesNebbagpdckages available

for residential usersl) Connect Satellite witepeedsup to 5 Mbps download/1 Mbps upload

monthly data capof 5 GBand 5 GB2 Thonaig Rl G 6 mn $4D.99 pér 2ndnkBf 0 T 2 N.
HughesNet Power witepeedsup to 10 Mbps download/1 Mbps upload 10 GBmonthly data

cap,and 10 GBf bonusdata (20 GB total) for $59.99 per month; andrHBighesNet Power Pro

with speedsup to 10 Mbps/2 Mbpsa monthly data cap af5 GBand 15 GB bonus bytes (30 GB

total) for $79.99 per monthand 4 HughesNet Power Max wigpeedsup to 15Mbps/2 Mbps

a monthly data cap d20 GBand 20 GBf bonusdata (40 GB total) for $129.99 per month.

HughesNet offers two packages for Internet services to small businesses. The Business 50
package provides speeds of up to 5 Mbps download and 1 Mbpsdiito $69.99 per month

with a 5 GB per month anytime allowance and 10 GB bonus bytes from 2am to 10 am for a total
monthly data allowance of 16B. This package requires a ty@ar agreement and only supports

up to five users. The Business 100 packageiges the same download and upload speeds of

the Business 50 package, but offers a higher data allowance threshold of 10 GB per month
anytime and 15 GB bonus bytes from 2 am to 10 am for a monthly data allowance of 25 GB. This
package also requires a twear agreement and is best for 5 to just over 10 users.

DishNET offers three residential Internet packages in the region. These packages are: 1) Up to 5
Mbps download speed with a monthly 5 GB data cap and 5 GB of bonus data for $49.99 per
month with a 24month commitment; 2) download speeds up to 10 Mbps with a 10 GB monthly
data cap and 10 GB of bonus data for $59.99 per month with-a@dth commitment; and 3)

up to 10 Mbps download speed with a 15 GB monthly data cap and 15 GB of bonus data for
$79.99 pe month with a 24month commitment.

80 hitp://blogs.seattletimes.com/brierdudley/2014/08/05/centurylingivingparts-of-seattle-ultrafastbroadband
finally/, accessed December 2014
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5.1.5 Wireless

Verizon offers two 4G LTE data packages with multiple choices for data allowances and pricing
depending on the desired mobility and equipment chosen. The HomeFusion Broadband Package
is a dataonly 4G LTE seca with WiFi connectivity and wired Ethernet figp to fourdevices.

There are download speeds ofNBbps to 12 Mbps and upload speeds of\@bpsto 5 Mbps.
Monthly pricegange from $60 foa 10 GB data allowance to $120 880 GB dataap Overages

are darged at $10 per additional GB. A tweear contract is required with a $350 early
termination fee.Verizonoffers a $10monthly deductionfor every month completed in the
contract. The Ellipsis JetPack provides a mobile solution with download speed4bpis5012

Mbps and upload speeds of\2ops to5 Mbps. Prices for the 12 options of data allowances range
from $30 per month foa 4 GB data allowance to $335 per month for 50 GB of data, in addition

to a monthly line access charge of $20.The device BO$@ith a twaeyear contract. There is a

$35 activation fee.

Spint offers 4G LTE wireless data in Seafilee three data packages offered range from 100 MB
per month data allowance for $15 per month to 6 GB per month data allowance for $50 per
month to 12GB per month data allowance for $80 per month. Each MB over the limits is billed
at a cost of $.05. A twgear contract is required as well as an activation fee of $36, and
equipment charges for three different types of devices. There is also an earlintgion fee of
$200.

AT&T also provides 4G LTE wireless data service in the area, but only offers one package type
with a 5 GB per month download allowance for $50 per month. There is an overage fee of $10
per 1 GB over the limit. There are also equipmearges with or without a contract and an
activation fee.

Cricket Wireless offersGILTEwireless service iBeattlewith a download speed of up ®Mbps

with three options for data allowance packages. Starting at $35 per monti {GB of data
allowed there are alsoptions for data allowances of 3 GB ($45) andGB ($5). Data used
beyond allowances are at reduced speeds. There is a $79.99 modem fee for an additional device.
There is a $15 activation fee, but no contract or eaglyrtination fees

Of the cellular wireless providers in thaeea the least expensive wireless data optioffiered is
from T-Mobile for $2 per month with a limit of 1 GB per month-Mobile offers additional
capabilities and increasing data limits at inoental costs in a total afixpackages up to $70 per
month for up to 11 GB of data. Depending upon current promotions, the $35 activationdge
be waived.
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5.2 Enterprise Market
This section provides an overvieivicompetitors for dark fiber anBthernet services with respect
to the enterprisecustomerswithin the City of Seattle

During the course of our research, we identifie2iservice providers in th8eattlearea that offer

a range of services from dark fiber connectivity to data transpervices with spegs that range
from1Mbpsto 1006 LJA® LY RAGARdzE £ LINPOBARSNE GFAf 2N GKS
(for example, speed and/or class of seriicd DNXB I 1 SNJ LINPEAYAGE (2 GKS
infrastructure results in lver service pricing. Providers prefer to offer transport services
between locations on their network (GWet) and provision Multiprotocol Label SwitchiiMPLS)

based services for connecting locations that afeNet.

A trend that we expect to continue the consolidation of competitors through mergers and
acquisitions.

For this analysisye will refer to dark fiber and Ethernets the two serviceor product lines.
Competitors are discussed in detail in the following sections.

5.2.1 Dark Fiber Services
Fourservice providers in th€ityoffer dark fiber servicedntegra Telecoml.evel (3)Waveand
Zayo.

Integra Teleconoffers metro and longhaul dark fiberservices within the City. Thegrovide
flexible options irsecuringdark fiber through bundles, leasndIndefeasible Rights of USERU.
Thedark fiber routes are depicted in FigurétDarkfiber pricing varies individually, based on
RAaGl yOS T NZEfiger ringASdiffedbhBedhie $eNtlis &f a milean lead to significant
differences irthe price of dark fiber connectivity due to additional construction costs.

61 hitp://vww.integratelecom.com/pages/networkmap.aspx accessed December 2014

61


http://www.integratelecom.com/pages/network-map.aspx

CTC Report City of SeattlefJune 2015

Figure 14: Integra Telecom Network Map
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Level(3) has multiple dark fiber routes $eattleas depicted irFigurel5. Services are offered
only to select customers based on their application requirements
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Figure 15: Level(3) Dark Fiber Routes 62

oy lY

Wave offers dark fiber access within the City watimnectivity to rural and metro routes on the
West Coast. The fiber routes in the Seattle region are depicted in Figdre 3.

62 hitp://maps.level3.com/default/ accesse®ecember2014
63 hitp://www.wavebroadband.com/businessiaccessed December 2014
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Figure 16: Wave Fiber Routes

o kik _Redmo uvain

}

“Bea tﬁ%/’erE
Z es \\’w’ o Jlssaquah

amish

“‘ e Renton
- @ Central Ops -
) (") Hubs/POPs
Lakewood = Network Backbone
to Portland === Main Fiber Routes

h

Zayo provides dark fiber connectivity over its national network of matrd intercity fiber.The
company claims thave proven expertise in deploying major new dark fiber networks andsoffer
multiple financing options including lease or Indefeasible Rights of (\lBd4). Pricing varies
significantly depending on whether the tding is OrNet or not; if the location is OflNet,
construction andsplicing costs would appf/.

64 hitp://zayofibersolutions.com/whydark-fiber, accesse®ecember2014
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Figure 17: Zayo Fiber Map®6>
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5.2.2 Ethernet Services
Almost all existing service providers offer Etherbaisedservices. The services are typically

classified under two categoried?ointto-point connectivity and access servicessuch as
Dedicated Internet Access (DIA) and IP Virtual Private Netwé&k$(N). Bandwidths range from

1 Mbps to 1@ Gbps Providers pefer to offer MPLS based-WPN services when the service
locations areOff-Net thus avoiding construction and installation costs. MPLS based networks
provide high performance for redilme applications such as voice and video and are typically

priced higler.

The carriers who provide these services in 8eattle regiorare AT&T, Level (3), CenturyLink,
Cogent Communications, Comcadtrontier Communications,ntegra Telecom Verizon,
Windstream CommunicationXO Communication$¥ave Broadband andayo Prices depend
on the bandwidth, locationand network configuration whether the service is protected or
unprotected,and whether the service hasswitched or mesh structure.

AT&T has four different types of Ethernet productSigaMAN, DecaMAN, GRtMAN, and
Metro Ethernet GigaMAN provides a nativate interconnection of 1 Gbps between customer
end points. It is a dedicated poHx-point fiber optic based service between customer locations

85 hitp://www.zayo.com/network/interactivemap, accesse®ecember2014
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which includes the supply of the GigE Network Terminating EcqenpfNTE) at the customer
premises. DecaMAN connects the end points at 10 Gbps and is transmitted in native Ethernet
format similar to GigaMAN, only 10 times faster. &M AN service provides a switched
Ethernet service within a metropolitan area. It sgofs bandwidths ranging from 1 Mbps to
1,000 Mbps, and configurations such as pei{point, pointto-multipoint, and multipointto-
multipoint. Metro Ethernet service provides various transport capabilities ranging from 2 Mbps
through 1 Gbps while meetingEE 802.3 standaréfs.

CenturyLink provides poifib-point inter-city and intracity configurations for fulluplex data
transmissionThe company offerspgeds of 100 Mbps to 10 Gbps.

[ 23SyG [/ 2YYdzyAOF A2y Q& 9 0 KS NY.SMbpsioIOIEDREER& | NS
company provides middle mile services with the last mile service provisioned thioagh
exchange carrierd EQ. Often, more competitive pricing and better customer support is available
through Cogent even though treompary utilizesthe [ 9 /laatfdile services.

Comcasprovides Ethernet Private Line (EPL) services. EPL service enables customers to connect
their Qustomerpremisesequipment (CPE) using a lower cost Ethernet interfasevell asising
anyVirtual Local Area étworks VLAN or Ethernet control protocol across the service without
coordination with Comcast. EPL service is offered with 10Mbps, 100Mipbp4 or 10Gbps
Ethernet Useito-Network Interfaces (UNI) and is available in speed increments frithds to

10 Gbps®?

Fontier CommunicationsffersEthernet ServicdDataPrivate Linend Managed H¥/PNservices
to locations over local and lodgaul routesup to 1 Gbpsvithin Seattle”

[ SOSt 600Qa aSIiNR 9UGKSNYSUO RS Bplicdd o SNopsatSINIIA OS
Gbpsand itsEthernet Virtual Private Line (VPL) offers in speeds ranging from 3 Mbps to 1 Gbps

It is an eneto-end Layer 2 switched Ethernet service delivered via a Muiitiocol Label
Switched (MPLS) backbofe.

8http://www.business.att.com/service overview.jsp?repoid=Product&repoitem=w_ethernet&serv=w_ethernet&s
erv_port=w_data&serv_fam=w_local data&state=California&segment=whalkessedecember2014

87 hitp://www.centurylink.com/business/products/productand-services/datanetworking/private.htm| accessed
December2014

58 http://www.cogentco.com/en/productsand-services accessedecember2014

89 http://business.comcast.com/ethernet/products/etherngtrivate-line-technicalspecificatims, accessed
December2014

0 http://www.fiberlight.com/files/fiberlight/22/227273f56997-4ae2a5b391b6bc65108e.pdfaccessed
Decembe014

"1 http://www.level3.com/en/productsand-services/dataand-internet/vpn-virtual-private-network/evpl/,
accessedecember2014
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Windstream Commugations has a nationwide presence serving major metropolitan areas
includingthe City,with speeds up to 1 Gbgs.

IntegraTelecom offersEthernet servicefrom 1.5 Mbps to 10 Gbps. The poio-point ELine
and multipoint-to -multipoint ELANconfiguratons are availablé?

Verizon offers Ethernet services under three different product categoriethernetLocal Area
Network LAN, EPL.andEVPLThe Ethernet LAN is a multipctat-multipoint bridging service at
native LAN speeds. It is configured by aeeting customer Useto-Network Interfaces (UNIs) to

one multipointto-multipoint Ethernet Virtual Connection or Virtual LAN (VLAN), and provides
two Class of Service optionstandard and real time. The Ethernet Private Line is a managed,
point-to-point transport service for Ethernet frames. It is provisioned as Ethernet over SONET
(EoS) and speeds of 10 Mbps to 1 Gbps are available. The EVPLfiserogllic network service

that connects subscriber locations at native LAN speeds; EVPL usesogmoitit Ethernet
virtual connections (EVCs) to define dibesite connections. It can be configured to support
multiple EVCs to enable a hub and spoke configuration and supports bandwidths from 1 Mbps to
1000 Mbps’*

Wave provides pointo-point metro Ehernet service as well as fullyanaged WAN solutions
that are scalable from 10 Mbps to 10 Gbps.

XO Communications offers carrier Ethernet services at multiple bandwidth options from 3 Mbps
to 100 Gbps over their Tier 1 IP netwdFk.

Zayo delivers Ethernet three service types with bandwidth ranging from 100 Mbps to 10 Gbps
and options likequality of service QoS guaranteesand route protection based on customer
needs. The different types of services offered are: Ethetmeg which providegoint-to-point

and pointto-multipoint configurations with reserved bandwidth availabilithernetLAN with
multipoint configurations having a guaranteed service Ipagld Ethernet Private Dedicated
Network (EPDN) with a completely private, managed network operdigdayo with dedicated
fiber and equipment’ As an example of pricing, Zayo chargaesonthly recurring cost of $1,613

72 http://www.windstreambusiness.com/accessedecember2014

73 http://www.integratelecom.com/enterprise/products/pages/carriegthernet-services.aspxaccessedecember
2014

74 http://www.verizonbusiness.com/products/data/ethernetaccessedecembe 2014

5 hitp://www.wavebroadband.com/business/enterprise/datsolutionsfiber/metro-ethernet/, accessed
December 2014

76 http://www.x0.com/carrier/transport/ethernet/, accessedecember2014

7 http://www.zayo.com/ethernet accessedecember2014
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to $2,090(depending on contract ternfpr 1 Gbps pointto-point Ethernet service between ©n
Net sites in the Los Angeles region that #iree miles apart.

5.3 MDU Providers

As we noted, MDU building owners often have exclusive agreements with one provider to serve

an entire building, and each MDU is unique. One landlord, building owner, or
K2YS26ySNERQk O2y R2 | aaz2 OA émeks2with nvultigle pfovidérs forY dzt (i A |
different buildings.

Wave provides service to several buildings ranging in sfreed100 Mbps for $60 per month to
1 Gbpdor $80 per month’8 They offer service to numerous buildings in several neighborhoods,
including downtown.

Wolf, a provider with a national footprint, offers business and residential service to some
buildings in Seattle, though they do not advertise pricing.

8 http://www.condointernet.net/our-buildings/, accessed March 2015
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6 FTTP Design and Cost Estimates

In the sections that follow, we describe a recommended filoethe-premises (FTTP) network
design, organized by network layeWe evaluate current construction practices, including the
cost of materials and anticipated labor expenses.

We begin our discussion with the physical layer (layer 1, also referred to as outside plant or OSP).

The physical layer is both the most expensive part of the network and the longest lasting. The

F NOKAGSOGdzNE 2F (KS LIK&aA Calability fdf futyfeiuseR &nd Bo A y S &
the plant will need to be operated and maintained; the architecture is also the main determinant

of the total cost of the initiative.

To develop the inputs and insights necessary to create this network design, we drewur on
experience with a wide range of fiber initiatives; held discussions with representatives of Seattle
City Light (SCL); completed an extensive desk survey of the City using the comprehensive street
level views available in Google Earth; and drew on tiedyasis we developed during our previous
engagements with the City and Seattle City Light.

The majority of the City has aerial utilities and therefore aerial plant is an option for a citywide

fiber network. Aerial plant is typically less expensive todbothibn underground plant and that

will be the case in Seattle. But because the communications space on the poles in many parts of

the City is so highly congested, there will often be substantial cost involved in going aerial. And,
indeed, building fiber uderground will actually be less expensive in some portions of the City

than going aerial, given the cost and complexity of moving existing communications utilities to
YFE1S aLl O0S 2y (KSIREESA | yROPE@Y FYXNEB] 8z25160ef &€ aK2
replaced with taller poles to create space for attachment.

¢2 adzZl2 NI GKS / A (-@aRidg ptogessf wee hdve exdmingéd twie pddehtilA 2 y
aerial construction approaches: 1) Installing fiber in the power space of utility poles, above the
communications utilities, and thereby avoiding the congestion in the communications space, and

2) installing fiber in the communications space. From a purely technical standpoint, there are
advantages and disadvantages to each approach. And, as we ddsalole there is a significant

cost difference between the two scenarios.

As backgroundFigurel8A f f dzA G N> GS&a {/ [ Qa O2yaidiNMzOGA2y adly
series of figures that follows the SCL standard illustrate the communications and power space on

"¢/ QaF LINB@OA2dza Sy3dl 3SySyida 6AGK GKS /AGe 2F {SFHGGtS |y
three majorreportsa { S GGt S / 2YYdzy Al @& . NPB I Rafegio/Visior, Gokls and Objedli®e¥, 5 ST A Y
FyR . dAf RAy3 @RS)andazadySaAGd I 4882y R GKS . I t+hyOS {KSSGY |

Fiber-to-the-Premises in Seatttg2009),prepared for the City of Seatfle I YR & 9 @I f diiRisksang 2 F t 204 S
. SySFAGA 2F adzyyAOALIE . NRFROFYRE O6HAnyOs LINBLI NBR F2NJ -
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utility poles, as wk as some of the issues related to congestion in the communications space and
the transition from aerial to underground construction.

Figure 18: Seattle City Light Construction Standard for Utility Pole Attachments
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