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I. Executive Summary

Community networks, Fiber-to-the-Home (FTTH) networks, are rapidly emerging nationwide in response to 
compelling needs of citizens and business.   Worldwide these fiber networks are providing the groundwork for 
new applications, new ways of working both in community and in business, and a vision not constrained by the 
limitations of older telephone and cable technologies.  Red Wing has this vision.  Over the past three years sev-
eral studies have been conducted to address severe shortcomings in governmental and educational networks 
and to clarify a vision that encompasses the entire community – citizens, business, government, schools, young 
and old.  Building on these studies, this report is charged with determining whether such a vision is feasible 
and, if so, what of several alternative approaches best meets the needs identified.

To establish this vision the study codified past work involving demographic changes, early network designs, 
and minutes of previous Task Force meetings.  Then met with individual members of government, schools and 
business, initiated educational exchanges with the City Task Force, and conducted a full market survey.  The 
study identifies benefits and uses of a FTTH network in Section I and the market study is contained in Ap-
pendix D.  Answers defined benefits and deficiencies.  What motivates change?  Who will use this fiber net-
work?  What metrics will define success?  

Many current deficiencies are known.  Current government operations are hampered by extremely low speed 
expensive connectivity to the Internet and lack full connectivity to all government buildings.  Schools have 
been unable to meet State testing requirements due to network insufficiencies.  Businesses in Red Wing pay 
premium prices for connectivity and are unable to purchase current circuit technologies.  Citizens are under-
served.  They either lack high-speed connectivity altogether or, when provided, lack many of the services pos-
sible today.  

To better understand the interplay of networks, devices and services, Section II discusses service types and 
methods – for today and those seeable in the near future.   Across the world, business is undergoing change.  
Tele-medicine is being implemented in communities saving health care providers significant costs in visiting 
Senior Citizens or others confined to home.  Visits across the network enabled by high-resolution video are 
coming into being – but only where networks can support it.  Distance radiology, lab analysis, and specialty 
consultation bring expert advice across distance – where networks support it.  Business seeks work-at-home 
capabilities and entrepreneurs start companies in converted bedrooms – if the networks are there.  Technology 
companies seek relocation to communities with fiber.  And the number of communities pursuing FTTH for 
economic development is rapidly accelerating.  

How is government to effectuate control, ensuring the best quality of life for its citizens, in this changing cli-
mate?  How does government, divorced from this critical infrastructure, meet the needs of business and citi-
zens?  How are the boundaries between public and private interests, or roles, to be reconciled?  Communication 
infrastructures are no longer elective options – we have come to depend on communications in our daily lives. 
Today these services are no different than roads, electricity, water, and sewer service in meeting critical infra-
structure needs of citizens.  Each of these services – roads, electricity, water, and sewer – has historically under-
gone public discussion as to the appropriate role of government and private enterprise.  Today it’s communica-
tions infrastructures.

In this study, the role of private enterprise was strongly encouraged and pursued by City staff and the City Task 
Force.  There are multiple ways in which private enterprise can join with the citizens of Red Wing.  Initially, 
two important distinctions must be recognized.  First in the development of public need, private enterprise, as 
traditional service providers, can participate but they cannot define.  Limitations of existing infrastructure, when 
alternatives are available, do not define needs only capabilities.  The investment decisions of one or two private 
enterprises do not define the needs of all other private or public enterprises or the needs of citizens both serve.  
Second, the opportunities for public/private partnering are many and include service(s) provision, fiber plant 
construction, integration services, management oversight, consulting, operations management, new product 
development, equipment sales and leasing much less those byproducts that emerge from such advanced tech-
nologies.  Indeed, were a private enterprise to provide FTTH within Red Wing that would be a most welcome 
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alternative.  To date, none have stepped forward.  This feasibility study seeks to know whether some combina-
tion of public and private effort is doable – without taxpayer assistance.  And to ensure a full spectrum of 
public/private alternatives, the study was tasked to examine three business models.  

In each business case reviewed, Red Wing was to build the fiber and fiber electronics -- a Municipal Commons.  
Separately voice, video, data and other services would be captured in a Services Layer.  The Services Layer 
would be provided in one of three ways.  

- By the City in a model called “build/own” wherein all components necessary would be built by the 
City, although they may still be managed or operated publicly or privately under City guidance. 

- By a Single Service Provider in a model called Single Provider.  In this model, a private provider 
would build, operate, provide and market all services on exclusive lease contract to the City.

- By multiple providers in a model called Multi-Provider.  In this model one or more providers would 
build and operate various services on a contractual basis with the City.  Each contract would be indi-
vidually negotiated with terms being set following negotiations.  

To determine feasibility four interrelated components needed to be examined.  The first is an architecture, 
which could accommodate the three business models and allow for comparison (Architecture - Section V).  
The second is to ascertain legal and regulatory issues or those related to financing (Section VIII).  Third is to 
develop a marketing plan to ensure take rates (number of people taking products) support the success of the 
project (Marketing Plan -- Section IV).  And finally, to obtain costing information concerning the fiber and 
electronic components to be built in each model, the revenue estimates, operational expenses, cost of goods 
sold, and financing.  Pro forma cash flows, income statements and estimated balance sheets, along with key 
assumptions made, can be found in Section VI and in Appendix F.  Brief summaries of these sections follow.

High Level Architecture was developed that was composed of three primary divisions.  A fiber Outside Plant 
(OSP) design was prepared on City Geographical Information Systems (GIS) databases.  This design identified 
nineteen (19) service areas within Red Wing and the surrounding townships.  Service areas defined “distribu-
tion” fiber passing a range from 295 to 507 households per service area and based on an architecture type called 
Gigabit Passive Optical Network (GPON).  Service areas were connected to a central location via “feeder” fiber 
where electronics are housed.  Final house or business connections are made via “drop” cables.  In addition to 
the overall GIS design, a specific service area was defined in detail down to the homes within that service area.  
The result of this OSP design is a very secure estimate of the costs entailed.  

The second division identified core infrastructure electronics/architecture that applies to each business model.  
This core structure will allow for provider interchange, transitions and future introduction of new services by 
one or many service providers.  In addition it provides full local control whether for simple network repair, cus-
tomer service or adaptability to future needs and opportunities.  The final architectural division is a Service 
Layer allowing for building or acquiring any individual capability (voice services, video services, data services 
or combinations thereof).  All functional requirements for each of these divisions were fully vetted with vendors 
who are specialists in their area of expertise or in the equipment sought including integrators, service providers, 
equipment vendors, designers or construction companies.  Section V defines how the various models will oper-
ate and what the network looks like.

Legal and financing issues were discussed with the study’s legal advisor and with investment bond underwriters 
involved in municipal bonds.  Key issues came forward including: 

- The requirement for a citizen referendum in the event the City chooses to provide telephone systems 
(aka; switching systems).  This referendum must pass by a vote of 65% of those voting.

- Tax-exempt Revenue Bonds may be used to finance the City build/own model while the other models 
may be financed via taxable Revenue Bonds.  These bonds do not have recourse to citizens and have 
no direct taxing implications.

- Minimum issuance value of bonds needs to exceed ten million dollars ($10,000,000).
- Contracts for services in the two models where revenue results from outside providers must be com-

pleted prior to bond issuance.
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- Red Wing, as a Charter City, may contract with any provider of its choosing as a lessee of its network.
- Governance needs to allow for separation between the City and whichever entity is responsible for 

bond payment, revenue collection and management.
- In the Pro-forma financials, appropriate reserves accounts had to be established to insure bond pro-

ceeds are dispersed as appropriate and that sufficient money is available to bridge the initial time as the 
network is built and operated. 

While those specific criteria seem clear and straight forward, advice obtained provides good guidance.  For ex-
ample, the City may avoid a referendum, however, legal advice suggests better protection from lawsuits and 
investment advice suggests better salability of bonds should the City proceed with a referendum.  The City may 
lease to any party of its choosing, however, it was strongly recommended that all such contracts be sought and 
processed via Request for Proposals (RFPs) along with RFPs necessary for equipment and construction, which 
as purchases are required.  Additional detail is included within Section VIII.

Marketing is essential to the success of whichever model is chosen.   Take rate, the number of customers taking 
any given service, is a fundamental attribute of financial success.  Of five take rate factors identified – market-
ing, services, operations, prices and competition – marketing has had by far the greatest impact in municipali-
ties, over builders and independents studied nationwide.  Section IV identifies marketing’s multiple concerns to 
address including service differentiation, branding, core triple play service offerings, niche or special offerings 
and the rollout plan.  Of those Cities that have struggled to achieve their goals, the lack of appropriate market-
ing was always evident.  Marketing and Architecture combined planning ensures that products are really work-
ing as intended before rollout, through pilot projects and test labs, saving customer churn and other headaches.  
And, importantly, marketing should emphasize the very real benefits that community networks provide: cus-
tomer services with local people you can speak to; enhanced community focus for Senior Citizens, Energy 
Conservation and Healthcare; broad access to school systems for students and parents; and the ability to control 
your future.  These community benefits extend beyond those a private enterprise would be concerned with or 
normally finance and build; yet they have great impacts on citizens’ quality of life.

Finally, feasibility comes down to money and governance.  Can we afford it and, if so, what is the most pre-
ferred path?  How should governance be established? Who will manage and/or operate the system?  What is 
necessary, financially and managerially, to be successful?  Section V, on architecture, details the costs associ-
ated with each component and business model.  In architecture, if a class of equipment, say ISP functions cost-
ing $248,430, falls into a service layer group, it is included in build/own costs but not in the other two models 
where this would be a private provider expense.  Certain decisions concerning approaches are included within 
that section.  For example, there is a choice to connect “drop” cables at the time work is being done to pass each 
home (connecting everyone) or, instead, at the time of request for service (connecting only those served).  There 
is an opportunity to connect and support surrounding townships and, of course, cost and revenue impacts of 
those decisions – much less political implications – are well beyond the charter of this study.  Township inclu-
sion is estimated for later decisions.

There are other decisions that need await further study should a decision to proceed be made.   For example, in 
the build/own model pro forma costs include full complement service equipment where other options or meth-
ods exist.  A full telephone switch (soft switching) was priced, yet telephone switching can be bought whole-
sale.  Likewise a full video “head end” capable of both radio frequency (RF) broadcast and Internet Protocol 
Television (IPTV) was included for a hybrid service.  More limited and proprietary wholesale video is an op-
tion through several vendors.  The content of soils and its impact on the cost of burying fiber must await de-
tailed designs and a process known as a “walk out.”   These are among the many detailed decisions that need to 
be made during the next phase should the City proceed.  That phase will include equipment RFPs, negotiation 
and selection of vendors, more specific and detailed design and financing activities.

Costs used, revenues anticipated, selection of optional approaches and level of detail and assumptions were 
made using a few principles.  First, all costs were derived via extensive interaction with providers, integrators 
and equipment vendors.  Costs are supported by vendor responses and supported market research.  Revenue 
estimates, derived for individual product offerings, resulted from a competitive analysis preformed during the 
study -- a summary version of pricing is included in Appendix C.  Second, when two or more choices existed 
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the factor used was the most expense, or least revenue, unless it materially altered a decision or model compari-
son.  Cost/revenue inputs were conservative.  Third, costs and revenue assumptions were maintained across 
business models where applicable.  For example, there is no difference between models for fiber expense, but 
there is also no difference between estimated take rates.  Using the same take rate assumption for single and 
multi-provider yields a more like-to-like comparison without developing difficult biases.  

Each of the three models has in common a Municipal Commons – fiber OSP and necessary electronics.  Gov-
ernance of this Municipal Commons can take many forms.  It could be a City Enterprise division, quasi-public 
non-profit organization or either of those two forms operated under private contract.  During this study, exami-
nation of this question resolved to a single issue and anecdotal inputs from other municipal efforts.  The firm 
issue is that bondholders will expect that revenue and costs be clearly separated from any other City depart-
ments, that separate accounting be maintained and that operations are not directly tied to the political process.  
Anecdotally, inputs received note concerns for these same issues and often add a concern around salary struc-
tures.  Burlington Vermont, for example, experienced difficulties in hiring qualified personnel that resulted from 
existing salary classifications.   Finally, citizen control, political or volunteer, is necessary to ensure responsive-
ness to the community. 

Financially, three models were compared with data received during the study.  

- The build/own model proves successful with a total bonding of $23,500,000.  This model achieves a 
positive cash flow from operations in fewer than three years and fully supports the bond payment in 
the fourth year.  Net income becomes positive in the sixth year and reinvestment income grows toward 
$1,800,000 per year in the out years (after depreciation and equipment replacement).

- The single provider model proves unsuccessful with the data received.  While this model produces 
positive cash flows in three years, cash flow is insufficient to support to bond payments.  The bond 
used for this model was $17,000,000 or $6,500,000 less than the build/own model reflecting lower 
operational and capital expense and no cost of goods for services.  The model used a common revenue-
per-subscriber Competitive Local Exchange Carrier (CLEC) or unbundled services approach common 
in the industry and submitted by a potential provider.

 
- The multi-provider model created for this comparison is still somewhat hypothetical in that no specific 

private provider submitted such a proposal.  To rectify the failure of the revenue-per-subscriber, an ap-
proach found in certain FTTH developer markets was applied.  This model is a percent-of-revenue 
model where the percentage may differ between services.  Using forty-five percent (45%) revenue 
share for telephone and Internet, thirty percent (30%) revenue share for television and adding services 
beyond triple play (Energy management, Home heath care, etc.), enough revenue can be generated to 
make this model successful.  Such a percent-of-revenue model might be pursued with one or more pri-
vate providers.  The bond used for this model was $17,000,000 reflecting additions to operating and 
capital expense in support local customer and network support. Net income (after depreciation and 
equipment replacement) becomes positive in the seventh year and reinvestment income grows toward 
$1,300,000 per year in the very out years.

In conclusion, the possibilities for a successful FTTH deployment in Red Wing are very good.  Benefits 
for the community are real and tangible.  Cost for service(s) can be held under those paid today while 
delivering greater capabilities.  Discussions during this study found real enthusiasm in the community -- with 
the young, with Seniors, with Business and Government.  Contained herein are abundant details that support 
this conclusion.  The study has attempted to provide a clear picture of the decisions and options before Red 
Wing.  Any failures to do so are the responsibility of the authors and we welcome any questions that aid your 
decision process.

The study recommends the build/own model using a governance model which separates Red Wing Con-
nect from City operations, management and direct political influence yet maintains City political and 
management oversight.
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II. Goals and Benefits for Citywide Fiber Optic network

The goals and benefits for Red Wing Connect serve as the primary guide to all subsequent decisions be 
they architectural nuances, governance, partnering efficiencies, financing or general implementation 
planning.  While important, they must be adaptable to movement.  Lessons will be learned. Changes in 
technology will alter what is both doable and feasible.  And, of course, responses to changing citizen 
needs and new competitive services need to be continually understood.   The listing below is a beginning, 
a shortened version of all inputs.  It emerged from several years of effort, through numerous groups -- 
task forces, city staff, council and citizen input, marketing surveys -- and only refreshed, codified, during 
this study.   An over-riding goal relating to the construction and operation of the Fiber-To-The-Premise 
(FTTP) is to utilized and leverage public/private partnerships, enhancing the private sector contributions 
wherever possible.

The sections below are divided by primary stakeholders: individual Citizen, Business, Education/Schools, 
Economic Development and Government.  Implicit in the history of this work was a division of options.  
The City might proceed to only address it’s immediate needs, called Phase One -- connectivity of Schools, 
Government and, perhaps, some businesses and utilities.  The goals and benefits for such an approach are 
clear and compelling.  They embody the majority of detail in the first four sections.  

As this work continued it became clear that to be fully effective citizen connectivity should be considered.  
Education clearly will benefit when students have classroom access to distance education and world-class 
Internet coverage, all fostered by greater speeds.  Yet, students will also benefit when they have high-
speed access to schools and the Internet from home.  Likewise, government services will benefit through 
more effective cost reinvestments, automation of function and a more responsive network.  Yet, citizens 
served by government will benefit through community portals, increased access to government services 
and individualization of their community needs.  Conversely, when looking at potential benefits for Sen-
ior Citizens, it became clear that new services which assist citizens to remain independent and live at 
home longer also had benefits to health care providers and the community. These goals and benefits 
helped define Phase Two.   

It is important to remember that a community-wide network, while focused on addressing the optimal 
benefit, is composed of a series of decisions.  Each of those decisions will address some benefit, achieve 
some goal, incrementally both by the approach used and its extent.  The individual decisions and their 
impact are listed in their respective sections.  That said the overriding pursuit is:

Overall Goal: Build and operate a local, community owned, all-fiber network to increase the effi-
ciency and effectiveness of citizens, businesses, government and schools in Red Wing.  Utilize all 
available public/private partnerships and advance locally owned business in the construction, op-
eration and participation of FTTP.  Attract and retain businesses and citizens to Red Wing while 
increasing the quality of life for the entire community.

Red Wing Citizens

Citizens of Red Wing and, perhaps the surrounding communities, can have a quality of life supported by 
services that have previously not been availble to them.  Certainly much of this will come through support 
for better schools, efficiency in government and envigorated business.  But many of the service offerings 
possible with a municipal network are a result of a focus on community, not just profitablity.  Attention 
can expand to the special needs of Senior Citizens, their desire to live at home longer and healthier, 
addressed through several health care  telemedicine options that are also profitable to health care 
providers.  Ever increasing importance for a greener society can be addressed with energy and water 
management services.  Home security can be enhanced.  Not to mention the enjoyable benefits that accrue 
from really fast network speeds, on-line gaming, supercharged community access, high definition 
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television and progam choices, phones that find you when and where you wish to be, and a host of 
capabilities that are growing everyday.

Stakeholder goals Community Network Enablers Benefits/Metrics of Success

Utilize an all fiber net-
work to increase the 
quality of life for all 
Red Wing citizens. 

Connectivity
• Fiber offered to all homes, no 

excluded areas
• Fiber to schools and government
Reliability
• All fiber network
• Locally monitored and con-

trolled
Bandwidth
• Increase available bandwidth
Performance
• Eliminate latency and congestion 

issues in present network
Expanded Service Offerings
• Energy Management services
• Tele-medicine for home monitor-

ing, video based check ups and 
screening

• On-line Gaming
• Home Security monitoring
• Privacy protection
• Searchable Video on Demand
• 100 Mbps in-town access
Community Web Portal
• For all to use

• Offer all city residents services 
• Meet take rate goals of 10%, 26% 

& 38% 
• Eliminate reliability concerns with 

rain and power outages
• Access to Internet exceeds 10 

Mbps standard and provide up to 
50 Mbps in three years

• Connect and share educational ma-
terial with ISD and six parochial 
schools in Red Wing 

• Develop and deliver targeted senior 
citizens package of services

• Define and explore telecommuting 
service offering

• Develop and deliver targeted 
healthcare package of services

• Explore partnership with Xcel on 
energy management service offer-
ings

• Turn-up community web portal 
with decision to move toward 
FTTH

• Offer package of services targeted 
to dial up users

Business

Business today relies on communication networks as 
integral part of their success. When networks fail, 
people stop working, trucks stop loading and deliver-
ing, money is lost or not earned, and customers wait 
to purchase goods.  Today business is on a world-
wide platform -- enabled by communications.  Over 
one million companies exist on EBay and nowhere 
else.  Home based business are adding vitality to 
smaller communities and work-at-home is becoming 
ever more common.  The physical location of many 
companies is often know by the few people who re-
side in a headquarters building, but actual business is 
done elsewhere.  Networks are the life blood of many 
enterprises and their expense and reliability is closely 
monitored.  For municipalities to compete in the new markets requires more than tax incentives and a well 
educated workforce.  Today municipalities with fiber networks are attracting business and with good rea-
son.
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Stakeholder goals Community Network Enablers Benefits/Metrics of Success

Utilize an all fiber net-
work to provide Red 
Wing businesses a 
competitive advantage 
be that locally, nation-
ally or internationally. 

Connectivity
• Fiber offered to all businesses
• Any and all current physical in-

terfaces
Reliability
• All fiber network
• Redundancy within Red Wing 

and externally
Bandwidth/Technology
• Increase available bandwidth 

offerings including speeds up to 
and including backbone connec-
tions

• Secure connections between sites 
and between employees

Performance
• Eliminate latency issues in pre-

sent network
• On demand bandwidth
• Measurable QoS and SLA func-

tionality at VLAN or circuit 
granular levels  

Expanded Service Offerings
• Manage Services, VoIP exter-

nally, VPNs/VPLS, Security
• Ethernet based services
Community Portal
• Local Ads and Job boards

• Business take rate objective of 10%, 15% 
and 25% in three years after turn-up

• Increase employment in new businesses 
over three years after turn-up

• Support for standard Ethernet and 
lambda based services as well as legacy 
circuits

• Support for business monitored Service 
Level Agreements (SLAs)

• Support for business defined Quality of 
Service (QoS) virtual LANs (VLANs)

• Support for VoIP based Centrix as well as 
VoIP local peering

• Support for Bandwidth on Demand dur-
ing non-peak hours

• Support for Managed Services for small 
and medium size business

• Support for in-network backup 
• Support for in-network security services 

including VPNs and/or HIPAA
• Redundant pathing both logical and 

physical diversity availability 
• Support for work at home networking 

interconnections for employees and 
home businesses

Education/Schools

Recent community support for children was demonstrated by the passage of school referendums.  This 
laudable support can be significantly advanced by meeting the communication needs of today’s educa-
tional environments.   Students need access from classrooms to the wealth of information on web portals 

like the Library of Congress and Smith-
sonian and the virtually endless data now 
available worldwide.   Distance learning is 
now available through many sources includ-
ing courseware from major colleges like 
MIT and Stanford.  Interactive televised 
(ITV) classrooms can be conducted with 
anyone, including with other countries who 
have such networks. 
Home schooling is even becoming a com-
mon approach for many using the Internet 
of today.  Control over the expense of com-
munications and computing can be furthered 
by consolidating distributed servers now 
made necessary because of the lack of 
bandwidth to individual schools.  
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Stakeholder goals Community Network Enablers Benefits/Metrics of Success
Utilize an all fiber net-
work to increase the 
effectiveness and effi-
ciency of schools in 
Red Wing.

Connectivity
• Fiber connectivity to all schools 

in Red Wing both ISD and paro-
chial

• Access to Statewide systems via 
the 511 building 

Reliability
• All fiber network
• Less distributed server equipment  
• Redundancy amongst schools 

and the State
Bandwidth
• Increase available bandwidth to 

school district between facilities
• Increase available bandwidth to 

the Internet and State resources
• Bandwidth needs are growing 

exponentially
Performance
• Eliminate present high latency 

issues over leased lines
• Increase applications being able 

to be ran over the communica-
tions network, including video 
streaming, on-line video delivery, 
VoIP 

Expanded Service Offerings
• On-line school classes and train-

ing
• Video store for classes, allowing 

review or home access during 
illness

Community Web Portal
• Notification of School Closings

• Connect all school buildings covered by 
the original Broadband Wizards engi-
neering study (April, 2007)

• 100Mbps service between all school 
buildings, growing to 1Gbps within three 
years

• Reinvest cost reductions resultant from 
elimination of all DSL/T1 circuits

• Eliminate/consolidate CPE equipment at 
certain sites.  Decrease trouble report rate 
on network by 50% 

• All applications are capable of running 
on network –video streaming, on-line 
video delivery, VoIP

• Consolidate switching and networking 
infrastructures between schools and gov-
ernment

• Meet state bandwidth requirements for 
standardized testing

• Internet Access allowing non-congestive 
capacity -- no bottlenecks

• Allow for schools, citizens and busi-
nesses to use high speed connectivity for 
on-line education 

• Connect and share educational material 
with ISD and six parochial schools in 
Red Wing 

• Deliver real time and on demand video 
education content to community -- En-
riched school curriculum via stored con-
tent or distance education

• Notification of all networked students by 
phone and/or the Municipal network of 
special school notices and emergencies

• Provide interconnection between the ISD 
and the Southeast Technical College

Port Authority - Economic Development

A primary benefit realized by virtually all municipal fiber networks today is the ability to attract and re-
tain business.   High Technology business, seek-
ing a world-class infrastructure, is relo-
cating to cities that provide those 
services.  Business needs to 
know that a full complement 
of communication services, 
priced at competitive rates, 
is available.  This is cur-
rently not the case in Red 
Wing and is noted in the gap 
analysis included in this re-
port.  New needs that business 
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anticipates will also require upgrades to existent technology locally.  It is common in the metropolitan 
area to purchase Ethernet services of various kinds and speeds that are not available here.  Redundancy of 
connectivity is necessary to ensure against network outages.  Serving these needs will attract business and 
ensure a vital and vibrant community.

Stakeholder goals Community Network Enablers Benefits/Metrics of Success

Utilize an all fiber net-
work to attract new 
businesses and retain 
and grow existing busi-
nesses

Connectivity
• Direct Fiber to all business lo-

cations
• Work at home options
Reliability

• All fiber network
• Full redundancy offerings
Bandwidth
• Business offerings equivalent 

of those offered nationwide in 
technology(s) and cost

• Increased bandwidth
Performance
• Increase capacity and network 

services in support of any ap-
plication requirement

Expanded Service Offerings
• Energy Management Services - 

Green Economy
• Water Management Services
• Healthcare Management 

Services
• Managed Services supporting 

business needs for IT and busi-
ness voice 

• Business take rate of 10%, 15% and 25% 
during the first three years

• Attract at least one technology driven 
business to Red Wing within three years 
of turn-up

• Expanded service offerings in terms of 
bandwidth -- beyond T.3 current service 
to 100Mbps and 1Gbps at rates equiva-
lent to the metropolitan area

• Offer symmetrical high bandwidth busi-
ness offerings to the community for 
business at home

• Expanded service offerings in terms of 
network capabilities -- VPNs, VPLS, 
managed services for IT and voice, secu-
rity for health care and others

• Explore partnerships between local busi-
nesses such as Xcel Energy increasing 
energy management and Red Wing’s 
Green profile

• Community retention and attraction of 
the younger generation workforce pro-
viding a forward looking technologically 
advanced community

Government

Current government operations are hampered by extremely low speed, expensive connectivity to the 
Internet and lack full connectivity to all government buildings. City, State, School and County together 
share an inadequate 3 Mbps (megabits per second) circuit to the Internet.  Current T.1 services are at least 
twice as expensive as elsewhere in the State.  The ability to pursue innovative methods and processes are 
limited by these resource and capacity constraints.  

Efforts to improve coordination between government agencies is hampered by the current lack of band-
width, which in turn affects citizens.  For example, the ability to broadcast State legislative meeting via 
the City Public, Educational and Education (PEG) channel is today not possible in real time.  Efficiencies 
and cost reductions that would be realized via remote access to all government facilities cannot be pur-
sued due to lack of overall connectivity. 
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Stakeholder goals Community Network Enablers Benefits/Metrics of Success

Utilize an all fiber net-
work to increase effi-
ciency and effectiveness 
of the delivery of gov-
ernment services to Red 
Wing

Connectivity
• Fiber to all buildings
• Eliminate mix of T.1’s, fiber 

and DSL
• Eliminate various network CPE 

equipment
Reliability
• One service provider
• Immediate repair and resolu-

tion
Bandwidth
• Eliminate bandwidth bottle-

neck
Performance
• Eliminate present latency is-

sues
Expand Service Offerings
• Automated Meter Management
• Remote Control of Public Work 

sites
• Mobile workforce
Community Web portal
• Service to inform Citizens
• Actively seeks inputs from 

Citizens
• Encourages Community Inter-

actions

• Connect all government buildings cov-
ered by the original Broadband Wizards 
engineering study (April, 2007)

• Reinvest cost reductions resultant from 
elimination of all DSL/T1 circuits

• Eliminate/consolidate CPE equipment at 
certain sites 

• Decrease trouble report rate on network 
by 50%

• Insure Quality of Service mechanisms 
are accessible and tunable. The networks 
are capable of running any and all appli-
cations, including real-time and stream-
ing video

• Consolidate switching and networking 
infrastructures between schools and gov-
ernment

• Deploy remote energy and water meters 
promoting conservation

• Internet Access allowing non-congestive 
capacity -- no bottlenecks

• Allow for city-wide emergency disaster 
and pandemic planning

• Provide redundant communications links 
to/from Red Wing 

• Establish a community portal 
• Deliver real-time and VoD community 

events to citizens

Lookout Point Communications ©2008  11



III. Types and Methods: Services

Introduction
Services are what people usually think of when having discussions of current or future networks.  Occa-
sionally people think of access to services, such as the speed offering, as a service itself, but it is impor-
tant to see these as two quite different but related things.  In fact, it is the very change in the nature of the 
first type of services, sometimes called applications, that is at the heart of why today’s “access services” 
are ever more inadequate.  It is fundamental to this discontinuity that the relationship between who profits 
by a given “service” is no longer the same.  Historically when telephone services were provided by tele-
phone companies, they provided the service, even the device, and profited by it.  Today, using the Inter-
net, you can have telephone like service without a telephone company from EBay’s Skype to Vonage.  
Television services used to be exclusively provided by cable networks.  Today a number of companies, 
from Netflix to NBC to Hulu, offer a variety of such services without a cable provider benefiting in any 
way. 

These changes, in the sources and methods of delivery, are just beginning.  Not only are methods and 
networks across which we receive “television,” “telephone,” and “data or Internet” services under stress, 
but the devices that receive them are no longer necessarily the same.  Video on cell phones is “expected” 
by our younger, technology savvy generation, whether from NBC, the NFL, or YouTube.  Citizens get 
email on their phone.  This convergence of older forms of “services,” now sent and received by devices 
that morph into TV sets, PCs or phones, depending on what the end user is doing, is confusing the con-
versation.

For the purposes of this study we will assume that all of the above and more is happening and happening 
at an ever faster pace.  TV sets today do display a phone caller’s identification if you have the right net-
work, services and methods.  So as not to be confusing we’ll make a few assertions and establish a few 
boundaries.   

Networks must perform in certain ways to provide for different types of services.  These attributes and the 
methods employed are defined by architecture(s) which we will discuss in Section IV.  It is the choice of 
architecture, and architectural constraints, that determine whether certain “services” will work.  For ex-
ample, support for some number of High Definition TV channels, types of phone “services,” certain secu-
rity or privacy concerns and the like are, for our purpose, attributes of a network not a “service” unless the 
attribute is specifically paid for by some end user.

Service provider is a term that is also confusing to some degree.  Traditional service providers are thought 
to be a phone company(s) or cable company(s).  New service providers include web based services, like 
video over the Internet (e.g. Netflix or Disney), or content delivery networks (CDNs) (e.g. Level 3 or 
Akimai).  Traditional service providers usually also build and operate the underlying network -- new serv-
ice providers may or may not.  For purposes herein, service provider will just refer to an entity and will be 
discussed in the Operations, Finance and Governance Section V.  Of the three governance or business 
models under review, only the build/own model and multi-provider network model contain all services 
listed below.  The single service provider model delivers Triple Play services, listed below, and may de-
liver other surfaces dependent upon future negotiations. 

Services is a term we will use to describe an offering of value which is paid for ether directly or indirectly.  
For example, a TV program that you pay for as a part of the “video package” is a service.  Likewise, a TV 
program that you obtain over the Internet (called Over-The-Top; OTT) is paid for by an advertiser (Hulu), 
by subscription (Netflix), or by view (Apple) is a service.  A service may also be an attribute of a network, 
if you pay for it directly -- such as security offerings for a business or the amount of speed you pay for on 
an Internet connection.  These will be discussed in this section.  
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As a last note, it is because of the rapidly changing sources and types of services, combined with their 
importance in today’s life, that the legacy Service Providers and their networks are under so much strain.  
Much good can be said about those providers’ intentions to make older copper and coax based networks, 
with a large amount of fiber thrown in, work to meet the challenges of today's services.  In the end, they 
cannot succeed.  Fiber-to-the-Home is the term for newer architectures, but in truth it is a wholesale 
change in architecture (fiber optics and electronics) that is necessary to support a full range of services, 
old and new.  It is those services we wish to have and it is those services that will help make a difference 
in the quality of our lives. 

This section describes some of the types of services that could be offered over FTTH networks, the likely 
users of these services and a brief description of the service type.  

Residential Service Offerings

Triple Play Services
“Triple Play” Services refers to legacy voice, video, and data services (phone, TV and Internet).  Their 
importance cannot be underestimated as they form the large majority of revenue per user.  Triple play 
services are also valued because of their high penetration rate among a broad base of consumers.  They 
consume a significant portion of the average consumer’s communications and entertainment budget today.

Because of this high penetration rate and resultant large revenue dollars, these services provide the foun-
dation of the FTTH network service offerings and the foundation of the community’s financial support, 
which ultimately funds the network.

Voice
Voice services have been around the longest (since the late 1800’s) and provide the functionality for con-
tacting and communicating with anyone in the world.  Voice is traditionally a very profitable service of-
fering.  Although still very popular (98% of the residents of Red Wing have this service), cell phones have 
started to aggressively eat away at this once universal service offering.  Telephone service is undergoing 
significant change.  In legacy networks, services provided are, of course, the telephone dial tone and a 
fairly standard set of about nine or ten calling features including voice mail, call forwarding, three way 
calling, caller identification and more -- usually bundled as a set of three or ten for differing prices.  
Newer technologies such as softswitching (programatic versus hardware switching) and Voice over Inter-
net Protocol (VoIP) have created a richer sense of services.  To compete for services the set of legacy 
services is mandatory.   Softswitching and VoIP based services are normally implemented in FTTH net-
works and can be used for simple advantage or as revenue enhancement.

Within Red Wing Connect (brand for the build/own model), there are two recommended packages based 
on the legacy service offerings:

Package A: Is a basic telephone service with no additional features.  Statewide Long Distance is added 
without cost as a competitive advantage.

Package B: Is the same as package A with the addition of at least nine calling features and more. Free na-
tionwide Long Distance is included.

• Voice Mail, provides a network based mail box with normal voice functions
• Call Waiting: during an ongoing call, signals via tones the occurrence of another call
• Caller Identification: displays the name and number of the calling party
• Call Waiting with Caller Identification: provides tone notification and display
• Three Way Calling: provides the ability to add another party to an existing call
• Speed Dialing: provides dialing a preset ten digit number via one or two digits
• Call Return: provides a two digit dial code to return or dial the most recent number
• Call Forwarding: dials another number when incoming calls are received
• Redial: via a handset command, dials the last outgoing number dialed
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Capabilities exist in the equipment priced and architected in Sections IV and V to expand these voice 
services significantly.  During this study a brief demonstration was given the City’s Task Force of some of 
those features.  Certain features may be added at no cost for continued competitive advantage and certain 
others may be offered at a price for additional revenue.  Decisions in each of these cases have not been 
made herein due in an attempt to maintain similar comparisons between the three governance models this 
study was charged with examining.
 
 Commonly sought new capabilities include:

Examples of Individual or Business Customer Capabilities
• Web based interface: calling preferences and/or calling histories of a customer.  A simple dis-

play of who called when, who left messages, and what features described below a customer 
might assign

• Presence (find me/follow me): provides an ability to have any phone number (office, home, 
cell, conference room) locate another phone which the customer is currently using.

• Unified messaging: combining email and voice mail for display on a single customer device 
and translating text to voice or vice versus to accommodate that device

• Calling Party Preference: provides the ability to assign any calling number to a set of desired 
actions (please use presence and find me for this person, reject all calls from this person and so 
forth)

• Privacy Defender: a database of calls to reject and not accept
Examples of Desired Business Features
• Music on hold: we hope they pick nice music
• Large conference assignment: add or drop any number of calling or called parties
• Interfacing to Call Center processing
• Direct VoIP peering
• Four digit extension dialing to any number

Finally, while the above description lists some of the capabilities today, it is far from complete.  Voice 
services in today’s networks require a vast set of tools.  Some are used to modify and control phone fea-
tures by customers themselves.  Some are used to handle emergency notification to citizens for weather, 
school closings, disasters or snow plowing.  

Even more today are the need for architectural considerations spanning between devices: Caller ID show-
ing on the television is convenient as is receiving a call on your PC when a phone isn’t handy.  Mobility 
requires authentication not needed with fixed line services and mobility may be either or both cell phones 
or via PCs - both can make phone calls and both can be mobile.  

Video
Video is the most dynamic and changing of the three Triple Play services.  It is also the second oldest of 
the triple play services and was originally built out in the United Stated in the 1960’s.  Although the root 
of video services was to deliver over-the-air broadcast television to communities where over-the-air 
broadcast did not work.  As this service offering evolved, literally hundreds of special interest channels 
have been developed to deliver specific entertainment to specific consumers niches.  So today, whether 
you have interest in cooking, travel, or even the most esoteric sports, you typically can find this enter-
tainment on video channels.  More so, you can find video on the Internet via YouTube, Facebook, Apple, 
Disney, Yahoo, Miro and everyday welcomes a new player -- niches today are normal.  

Within the legacy video classification, there has been the development of additional premium channels 
based on either movies or special sporting events.  The movie channels carved out a position in the movie 
industry release schedule, which resulted in HBO, Starx, Showtime and others.  Special sporting events 
(typically boxing or adult entertainment) are made available in the 1990s developed video feature - Pay-
Per-View (PPV).  More recently cable systems have offered Video on Demand (VoD) for content that 
wishes to be consumed without the fixed time restrictions of PPV or standard channel lineups.  And to 
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reflect the success of time-shifted viewing, customers have purchased digital video recorders (DVRs also 
called personal video recorders PVRs or TIVOs) or networks have implemented the same at large scale 
and sold the function back as a service.   

Legacy video, with its general lack of interactive user control, beyond flipping through endless channels, 
is an older technology with many predicting it’s demise -- at least in its current form.  Those estimates 
vary between next week and the next 20 years.  Another issue with video is it’s business model.  Content 
cost is tightly controlled by the content providers (e.g. Disney, Time Warner, et al), yielding low margins 
for cable and telco providers.  Competition has been based on ever more channels, which in turn produces 
ever greater cost.  Adding burden from High Definition creates need for ever greater capacity -- and cus-
tomers don’t pay for capacity, in this model they pay for channels.  Yet video is still valued as an integral 
part of the triple play bundle for the revenue produced and the “stickiness” of the service.

When telephone companies entered this arena in the early 1990s, it was clear that broadcast radio fre-
quency (RF) architectures where not feasible as they were in coax cable.  They simply did not have ca-
pacity over their networks, particularly in the last few miles connecting the customers.  Newer packet 
services were emerging and newer compression technologies held promise.  Eventually, this lead to to-
day’s successes in Internet Protocol Television (IPTV).  Prior to High Definition, this appeared to have a 
winning solution for an old network.

For FTTH networks this technology development proved a vital boon.  FTTH networks have all the ca-
pacity you might ever want.  So this benefit wasn’t just about speed.  In fact, FTTH networks can transmit 
RF broadcast yielding the same result as cable.  It can simultaneously transfer IPTV yielding a virtually 
limitless number of channels.  But, because of the architecture of this new combination of technologies, 
IPTV and FTTH can deliver time sensitive content or time-shifted content or simply you can have it when 
you want it. IPTV and FTTH can arrange program lineups in an a la carte fashion with content provider 
permission or a la carte over the Internet (OTT) without their permission: customers may someday be able 
to buy just the channels they want.  FTTH can transfer Standard Definition (SD) or High Definition (HD) 
video or any combination(s) of the two for such coming services as picture-in-picture (PiP).  

Local Public, Educational and Government (PEG) channels can offer more than they do today.  They can 
still provide the public service on professionally produced channels.  But they could also provide citizen 
channels, because no limitation exists for that service in a municipal network.  In fact, the whole idea of 
user created video content, almost always transferred over Internet Protocol (IP), is a fact of life today.  
Red Wing could offer its citizens access to the viewing audience.  Niche audiences for community inter-
ested events or topics.

All this is possible and more, however, the study needed to take a conservative track.  For purposes of 
estimating revenues and cost and being able to compare competitive services and various business mod-
els, five video packages were developed. These packages, discussed in Section III, provide a range of 
channel lineups from a 32 channel basic plan to over 200 channels with digital music and premium movie 
and sports channels.  Each package may receive HD and VoD varying from an add on service to inclu-
sion.  

Sophisticated VoD service capability is included in the architecture and equipment specified in Section V.  
Network level DVR can also be added, however, set top box DVRs were used for estimates.  Equipment 
estimates were made for systems capable of producing RF and/or IPTV and the assumption was hybrid 
(both).  An 80 channel RF feed for TVs without set top boxes and IPTV for standard distribution is the 
combination found in the build and own model.   Service Providers will do as their equipment and busi-
ness model dictates, all those examined were IPTV only.

Data
This is the youngest of the triple play services and in many ways the most flexible of the offerings.  
Originally conceived as part of the Internet in the 80’s, it has evolved into the most interactive, flexible 
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service offering today.  Information, better services, of all types have converged over the Internet Proto-
col.  Users have full control over obtaining information in all of its various applications: pictures, text, 
music, videos, or phones.  Each individual user can access specific information that they want from the 
virtually unlimited information available by the Internet.  

This service offering has constantly been marketed based on speed of access.  Monetization of Internet 
content is as varied as the imagination allows: per click advertising revenues for Goggle, subscription 
services of all kinds, advertising supported information, self-interest (e.g. blogs and politics) or simply the 
reduction of business expense realized by Amazon or EBay.  Yet for the consumer, in service terms, cost 
is tied to access speed purchased.  The large revenues produced by the Internet barely trickle down to the 
providers of access speed services.  What real motivation exists for a service provider to provide Google 
with a faster road -- very little.  Worse, traditional cable and telephone networks are architecturally ham-
pered in delivering up-stream bandwidth and have a fundamental cap in downstream bandwidth also.  For 
the best service providers, these are difficult capital investment decisions without near term revenue ex-
pectations.

In the United States only one major service provider, Verizon, has made this architectural change.  Serious 
doubts were expressed by Wall Street about their vision. Years later, with revenues pouring in, they are 
looked upon with awe at their foresight.  Internationally, cities and countries saw the coming reliance on 
converged, future proof, fiber infrastructures and charged ahead.  Municipalities with vision and foresight 
are realizing that the Internet is foundational.  Those with fiber to each place of business, each school, 
each government building and each citizen will not only benefit by resolving access speeds, but far more 
importantly, will lay the foundation for all services. All services are converging on IP infrastructures.  

Data services, access services really, need to grow in support of this combination called “Triple Play.”  
Customers need higher speeds to handle the newer applications.  High Definition with its demand for 
large capacity may be thought of as a video service, only needed by cable providers.  Yet, today High 
Definition support is integral to Adobe’s Flash Player used by any number of web sites.  High Definition 
content is available from Apple for movie trailers downloadable over this data service.    

Data services are high margin, but there is a peering charge (per bit cost paid by each service provider) in 
accessing the Internet.  As more consumers look to the Internet for video and other rich applications, the 
present flat rate pricing is at some risk.  Net neutrality1 debates, monthly caps on use measured in total 
bits consumed, attacks on peer-to-peer2 applications are all signs of this difficulty.  Traditional service 
providers are struggling with a way to balance capital investment and revenue made worse by old archi-
tectures.   The cost of peering charges has declined rapidly over the last several years as have the cost in 
laser optics.  Newer architectures have more control over this revenue/cost equation and can advantage 
themselves of the true benefits of convergence: lower operating expense and cost effective delivery of 
new services.

For this study we took a very conservative path to creating High Speed Internet Access services.  Four 
residential packages were created.  Beginning with a 256 Kbps symmetrical service, priced to capture 
those still using dial up services, to speeds of 7 Mbps, 15 Mbps and 22 Mbps all symmetrical (same speed 
[up] to the network as down).  
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1 Net neutrality refers to a desire by consumers to prevent traditional providers from using technology to limit ca-
pacity, hence performance, by the source or type of a service and/or charge extra fees to improve performance.

2 Peer-to-peer, also P2P, are applications that occur between two or more consumers.  P2P examples include music 
sharing, video sharing and certain online games.  Because the origin/destination pairing, hence traffic pattern, is 
different than traditional client/server models (e.g. web interactions) this has caused traditional providers great 
concern.



Beyond Triple Play
There is a new frontier of residential service offerings that go beyond today’s triple play.  In figure 1 be-
low is an estimate by IDC, a market research firm, as to how services beyond voice, video and data have 
an opportunity to significantly impact the average revenue per unit (ARPU).  Adding up to an addition 
$40 per month from users of communications and entertainment services.  It is important to observe that 
the services that comprise their estimate do not even include all those listed in this section.  This a growth 
area of sizable, yet unknown dimension.

Below is a short summary of services identified during this study as beneficial to Red Wing’s goals.  It is 
a view of how Red Wing could monetize these emerging offerings.

Home Networking:
This service offering 
includes the ability of 
FTTH network opera-
tors to leverage conver-
gence knowledge while 
assisting ever more ca-
pable home networks.  
Additional bandwidth 
and the morphing of 
device capabilities (e.g. 
TVs used as PCs) has 
increased the complex-
ity of home networks 
providing an opportu-
nity to provide expertise 
to consumers within 
their homes.  Further, as 
those home networks 
increase in capability 
they rely on services 
from some network to 
care for the value being 
created.  Some of the potential offerings to the consumer include:

• Installation and management of home networks
• On-network automatic back-up and recovery of all home information, including pictures, music, 

videos and information.
• Network based security
• Network based anti-virus protection
• Home automation control - control of HVAC, lighting, security, energy management and water 

remotely

Video Conferencing
Network operators, especially FTTH networks, can configure their bandwidth to enable video conferenc-
ing in new high resolution approaches that can be used for tele-medicine, distance learning, collaborative 
work environments and many other applications across various industry segments.  Today, an important 
initiative for Cisco Systems is called telepresence.  We are on the threshold of something much more ca-
pable and quite different from the days of sitting around a TV with poor quality video and worse sound.  
Sound in a telepresence application moves around, just as it does in life.

As video becomes more ubiquitous and easy to develop, edit and use, video conferencing based applica-
tions will become more common.  Video conferencing has the potential to save energy,  allow people to 
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work at home, function as if they were in a traditional office, stay out of planes and cars all with great 
benefits to employers, citizens and society.

IPTV Features
Video is another service that has migrated to an IP based solution with IPTV (Internet Protocol Televi-
sion).  IPTV can provide to both the service provider and the community additional ways to bundle and 
package unique service for the consumer.  Here are some examples of the type of features that can be con-
figured with IPTV

• Customized weather, sports, stock and traffic information on personal landing page
• Weather by zip code
• Yellow pages access from your television
• Caller ID from your phone displayed on your television
• On-line games
• Search of the Internet movie database
• YouTube movie access and playback from your television
• Publishing of community videos (bridge club, cooking classes, local sports, local events and 

community developed videos) to the entire community over IPTV enabled video delivery

On-Line Gaming
On-line gaming is about a $2B market in 2008 according to a Price Waterhouse Coopers research report.  
With an FTTH network, operators can tailor their service offering to enhance the experience of gamers 
and develop new products with faster speeds, lower latency and other specialized performance capabili-
ties that appeal to on-line gamers.  In the MalarEnergy open network in Sweden a young entrepreneur 
made significant profits offering this service to gamers.

Supercharged Community access
Some communities are delivering 100Mb/s connections within the community enhancing connections for 
community based services.  Students can access school video services to enhance their education.  It is 
thought that this supercharging will deliver an incentive for enhanced community services and would en-
courage government, education, business and citizens to use this community service to the benefit of all 
on the community.

Energy Management
Energy management is an interesting concept that is worth exploring in Red Wing if the City decides to 
move forward.  Focusing on energy can have the following benefits to Red Wing:

• Position the City of Red Wing, the community network, and the community as a “Green City.”  
Not only would this be a unique for the Red Wing citizens, but it could result in significant local 
and national exposure, which would increase the probability of businesses considering Red Wing 
as a location trying new energy savings concepts and for operating or relocating a business.

• Drive hard economic value to citizens, schools, and government with the savings resulting from 
more efficient and effective use of energy.

• Red Wing is a relatively small self-contained city, which could make it a place to experiment in 
energy saving ideas and approaches, again an attraction point for new businesses.

Below are two example approaches that could be explored further if Red Wing moves forward on the 
Energy Management:

Carina Technology, Inc: This company (www.carinatek.com) provides hardware and software solu-
tions integrating needs between the FTTH network, water systems, electrical systems and natural gas 
systems.  One of the challenges with energy management systems is funding the capital costs and la-
bor to install.  Carina replaces the UPS provided in the home for FTTH systems, by installing a power 
meter collar.  This unit provides the power required for the Optical Network Terminal (ONT) device 
on the side of the home.  Batteries are still required as a back up to power failure.  Using this ap-
proach allows utilities to avoid capital investments normally incurred should they move to provide a 
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similar utility management and control project.  As a joint project it bears benefits to both the FTTH 
installation and energy management.

The hard savings in UPS cost deferral can be an incentive to keep the cost of capital down for all 
utilities within the home.  This company seeks partnerships with utility services in the home.  The 
result is to manage energy usage both for the homeowner and the utilities - providing value.  It ap-
pears that no special customization of the network is required to implement these services.

Automated meter reading for both electrical meter management and water consumption could gener-
ate revenue and benefits for Red Wing citizens.  Often the revenue of one to three dollars per home is 
derived from such services.  Potential load control, is harder to quantify and typically requires a large 
share of the community to be signed up to have an economic impact on the utility.  

We have contacted Xcel Energy and talked to their “Utility Innovation” group, and they are open to 
further discussion.  

In2Networks, Inc. – This company (www.in2networks.com) focuses on home automation with secu-
rity, HVAC, lighting and water management all being powered by one unit in the home.  Initial capital 
costs approximate $500 for each home.  They promise more control and visibility to the homeowner 
of their utility usage.  The ability to control all functions within the home over the Internet by either 
the homeowner or by the utility.  This company also promises significant value to the homeowner in 
reduced utilities bills, better usage of resources and visibility into the usage of all utilities for the 
homeowner.  It appears that no special customization of the network is required to implement these 
services.

In2networks, Inc. sells their product through Honeywell and when they partner with a city, they 
charge customers about $50/year for their on-going service, with about 25% of the revenue shared 
with the city.

Business Services/Security/Healthcare
This group of value added services is directed at services that can be implemented in municipal networks 
by bringing business and community together.  The goals for Red Wing’s network (see Section I) can be 
furthered by creating an atmosphere were mutually beneficial services are easily groomed onto the life of 
the City through FTTH. 

Examples of these services range from simple network based back up for small office/home office 
(SOHO) environments to a full range or managed services that perform all Information Technology (IT) 
and telephone support functions for small, medium or larger business.  This concept is no different than 
the choice of hiring a full time accountant or lawyer or seeking those services from a firm.  These 
services, which have been maturing over the past seven to ten years, benefit smaller and medium size 
companies by providing skills and equipment more cost effectively.  Managed service companies aggre-
gate many individual businesses and become viable.  While not restricted to FTTH networks, the larger 
capacity, newer and more capable technologies and lower costs of FTTH advantage the growth of these 
services.  

Complementary services, many which exist today, can be improved over FTTH networks.  Architected 
with newer technologies, such networks discriminate types of network traffic (known as Quality of Serv-
ice [QoS] techniques).  For example, home security systems can be substantially improved.  Today’s sys-
tems rely on sensors triggering dial up phone connections that are screened and police dispatched -- often 
an inefficient method, which increases public costs for police services.  FTTH networks can provide fast 
and reliable connections, an improvement over dial-up.  Alarms may trigger video capture and provide 
intelligent notification.  Notification can extend to the homeowner as well as the local agencies and serv-
ice providers.  Finally, a homeowner can remotely check on the status of their home -- from anywhere.  
An application using the converged phone, video and data services of FTTH.
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Sensor and monitoring systems are a becoming ubiquitous and increasingly sophisticated.  One City goal 
is to use remote monitoring on Public Works’ facilities, such as pumping stations, to make more efficient 
use of staff costs and reduction in energy costs.  Sensors are used for traffic signals and lighting.  One of 
the most interesting and emerging areas of application is healthcare.  Sensors are being developed that 
monitor the status of our senior citizens.  These applications can assess whether movements in a home are 
within normal limits.  They also can provide daily tests such as blood pressure and temperature. When not  
normal, sensors can issue requests for confirmation to the homeowner and/or healthcare worker.  Such 
applications are allowing senior citizens to live at home longer and with more safety.  In energy manage-
ment this may result in a reduction in the City’s carbon footprint.

Healthcare has enormous potential for leveraging the benefits of higher speed connections and FTTH.  
Between clinics and hospitals the exchange of high resolution radiology images is already an often re-
quested application at the Blandin Foundation through their support of advanced applications on fiber 
networks.  Many areas of healthcare have this need to exchange information between remote sites.  The 
newer architectures found in FTTH implementations can easily provide the security made necessary by 
the Health Insurance Portability and Accountability Act (HIPAA), saving costs and improving healthcare 
services.  In the home, applications for conducting medical interviews over high capacity fiber networks 
that support high resolution interactive video is saving medical costs, lessening the difficulties of mobility 
among seniors, and, again, allowing are aging population the ability to live at home longer.

An example of one company, Steeplechase, is noted below.  There are many companies that are involved 
in these emerging applications and more coming.  Without the network, the applications do not come for-
ward.  Without the applications, the richness of FTTH is not fully achieved.  

Steeplechase Networks, Inc.  (www.scnets.com) provides a package of customized services for 
small offices and home offices (SOHO), medium scale businesses, and residents with FTTH net-
works.  While network customization is not necessary, it may be advisable to explore reliability and 
security mechanisms to assure these functions.  Steeplechase Networks, installs their own equipment 
in the head end, markets the services, and shares revenue with the city.  Here are some of the services 
being offered by Steeplechase Networks:

SOHO Home Security Heathcare/Senior Citizen
Enhanced Email Motion Sensors Personal Emergency Response
Full Feature Backup Video Cameras Activities of Daily Living
Enhanced VoIP - 2 Line Fire Alarms Tele-medicine
Business Sharepoint HVAC Controls Diabetes Monitoring
Business App Suite Water Metering & Control Home Dialysis Monitoring
Video Conferencing Lighting/Misc Automation EKG/Pacemaker

This company is not asking for any capital by the city.  The healthcare and personal security services 
are very intriguing for senior citizens in Red Wing.  Here is a quick summary of two revenue options 
for the above services:

Healthcare- Premium  $129/month with 20% covered by Medicare
Healthcare Basic   $109/month with 20% covered by Medicare

Each service provides 10-25% of the revenue back to the community.  The healthcare solutions are 
especially interesting as they may be the basis of partnering with a local health care, Long Term Care 
or assisted living facilities.
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Medium and Large Business Service Offerings
Qwest dominates the business in Red Wing by either providing services directly or by leasing unbundled 
copper pairs to competitive local exchange carriers (CLECs) who in turn provide business users services.   
There are limited connections available to carriers including Hager, Enventus, and via CLEC to these or 
Qwest.  Charter has indicated some interest in certain government connection but is not a general business 
services provider.

The primary services for business that differ from residential service are voice and data connections.  
Some business will acquire services as if they were residential.  For example, IPTV video service to a 
restaurant may be exactly the same service as a residence.  Generally, however, there are slight differ-
ences combined with a more stringent support policy that justifies the cost and revenue differences com-
mon to business service.  IPTV services to a motel or hotel may require special equipment and a special 
channel line-up such that set top boxes are not deployed in rooms and special hotel services, such as a 
hotel bill and check out channel, may be added.

The discussion of business services will be confined to voice and data differences.  Description of 
services that business purchases in a like manner as residential will be assumed. 

Business Voice
Business requirements for voice usually entail connections to in-house equipment such as private branch 
exchanges (PBXs or smaller version known as key systems) or they are seeking specific services from the 
FTTH network such as four digit dialing, call forwarding, music on hold, etc.  In the first case, the distinc-
tion is most often made by type of circuit, which is compatible with existing business equipment.  In the 
second case, those features are provided by the FTTH’s network based softswitch and are charged by fea-
ture.

The circuits that are common to PBXs are Primary Rate Interfaces (PRIs), T.1s (a time division standard 
voice circuit support 24 simultaneous calls), and newer systems may use Ethernet connections to support 
VoIP.  Each of these circuit types is supported.

Costs for business voice are higher than residential phone service due primarily to more stringent support 
requirements and historical pricing from legacy providers.  The study defines two basic phone packages 
similar to the residential distinctions (e.g a basic phone only and one with features like voice mail and 
caller ID), PRIs, T.1s and a variety of Ethernet connections.  Long distance is always charged whether 
standard voice or VoIP.  A significant competitive advantage to the build/own model will be to support 
direct VoIP connections for business providing cost savings to both the business and the network. 

Data
Like consumers, businesses are increasingly dependent on Internet access to run their business and pro-
vide appropriate connection with existing and potential customers.   Additionally business needs to have 
direct connections to all physical facilities necessary to conduct their work.  Quite often business has cre-
ated its own communications network and is purchasing circuit connections between their own equip-
ment.

Since Qwest dominates the Red Wing business market many local businesses are using copper lines (DSL 
technology) for their Internet access.  Circuits used for data connections seem to be T.1 and T.3 time divi-
sion circuits (1.5 Mbps and 44.8 Mbps respectively).  The advantages of equipment cost reductions and 
staff savings resulting from use of common standards are lessened by employing this older technology.  
Business has moved to Ethernet as the common wire technology and very advanced, large scale, compa-
nies use even newer technologies (e.g. dense wave division multiplexing).   

Business pressures today and the heavy reliance on communication networks are mandating standard in-
terfaces, higher speeds, and reliability.  These are also the requirements for government and schools 
within Red Wing.  
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Packages for business data include all of the above, save for certain newer technologies, which can be 
provided but do not have significant demand as yet.  Companies may continue using T.1s or PRIs.  They 
can move to one of four High Speed Internet services varying in speed from 10 Mbps to 100 Mbps.  They 
can purchase Ethernet connections varying by speed and whether they employ dedicated or switched 
methodology.  These offerings can be expanded easily for higher speed, physical redundancy -- even 
lambda offerings may be provided.
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IV. High Level Marketing Discussion and Plan

General Marketing Positioning Overview
When municipalities build a FTTH (Fiber to the Home) network, it is easy to get  consumed by the construction 
of the network, the challenge of bonding the project  and the general day to day efforts of driving a multi-million 
dollar project of this scope from the beginning to the end.

The three major leverage points in building a FTTH network to insure financial viability are:

• Manage Capital Costs: Control of capital expense (Capex) initially and with repeated upgrades is 
vital.  Variables are driven by the business model chosen, capabilities of the network, geographic chal-
lenges (soil and household density) and other factors.  Maintaining the right balance of Capex and 
network capability affects the ability to respond to competitive pressure.  This is extensively discussed 
in Sections IV and V.    

• Minimize Operating expenses: Operating expenses (Opex) control not only the viability of networks, 
but even more important they control the ability to respond to competitive pressures.  In terms of mar-
keting, it is expected that incumbent providers will attempt to retain customers through heavy dis-
counting.  FTTH networks are sold on value, but competitors with substantial reserves may attempt a 
price war.  Proper control of Opex will help weather such a strategy and provide opportunity for 
minimal engagement with such competition.

• Maximize “Take rate:” The percentage of potential subscribers that purchase the services being de-
livered over the network is key in increasing revenue and ultimately making the community network a 
success. 

Being capital wise during the design and building of a network is predictable and somewhat controllable.  Opex 
is less controllable, but still somewhat manageable.  Bids, through an RFP or selection process, allow decision 
making to occur in a deterministic manner.  Take rates can be more difficult to manage because determining the 
right  mix of product offerings, service positioning and operations effort that  maximize impact entails subjective 
judgements.  Some work has shed light  on take rate factors. Render, Vanderslice and Associates, a market  re-
search firm with broad experience in Fiber to the Home, has attempted to quantify the impact of various factors 
on the take rate .

Figure 2 shows their weighting factors in in-
cumbent and municipal take rate success for 
FTTH networks.  Clearly Marketing is the 
most  critical factor.  Marketing can drive an 
organization to deploy resources correctly, 
define long term positioning, deliver appro-
priate service offerings, and establish business 
metrics for take rate success.

This document will address the following key 
areas:

• Service Differentiation: Approaches 
to positioning Red Wing versus the 
competition and value -- to each cus-
tomer -- of a local community con-
trolled network.

• Branding: The hallmark of marketing 
is creating a brand.  Establishing the 
community brand, the network brand, 
both overall and at the service level.
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Take Rate 
Factors

Level of 
Performance

Impact on Take 
Rate

Marketing Exemplary 48%
Typical 32%
Little 16%

Services No triple play 0%
Triple Play 15%

Operations Year One 0%
Year Two 7%

Prices Above Average 5%
Average 10%
Below Average 15%

Competition Above Average -39%
Average -26%
Below Average -13%

Figure 2 Render, Vanderslice and Associates 2004



• Proposed Triple Play Service Offering: What are the initial proposed service offerings at roll-out.
• Beyond Triple Play Services: Suggests services that could be offered that go beyond Triple Play 

Services.
• Roll-out Plan: The actionable marketing plan bringing success to Red Wing. 

Additional information is included in Appendix A and B.  Appendix A documents the present offerings by the 
existing cable and telephone providers (Qwest and Charter Communications) for residential services and in-
cludes a benchmark using Verizon’s FiOS offering in Fort Wayne ID.  Appendix B documents business sevice 
offerings and benchmarks using Time Warner’s business service offering in the Twin Cities.

Service Differentiation
The first  step in the long-term success of the Municipal FTTH network build is service differentiation.  This 
step determines the focus of service attributes -- a set  of high level goals to be developed and communicated. 
These attributes should be consistently communicated in the day-to-day activities of the employees, the com-
munications on the website, and all marketing materials, and brand attributes.

Suggested service attribute differentiations:
• Reliability
• Local focus
• Ease of communications
• No long term contract
• In home wiring expertise
• Customer service
• Low price
• Community Network
• Higher valued services

Consumers are a fickle constituent: the product or service must  deliver on the promise from the service pro-
vider.  Therefore, picking sustainable and unique attributes is important.  Recommended service attributes are 
as follows:

Reliability: Fiber networks, if run to normal metrics, have been documented to be more reliable than copper 
twisted pair and coax infrastructures.  Studies by Telecordia show trouble report rates and maintenance ex-
penses in FTTH network to be about 15% of copper twisted pair networks and 30% of coax infrastructures.  
Initial feedback from telephone surveys (see Appendix D) in Red Wing show general frustration that  during 
rains the Qwest  network has troubles and that during power failures the Charter network is down.  By focusing 
and delivering reliability inherent  in an FTTH network will make it  more difficult when Qwest and Charter re-
spond.

World-class Local Customer Service: A large percentage of people are frustrated with poor or impersonal 
customer service (see Market  Survey, Appendix D).  Qwest  and Charter both suffer from that  lack of a local 
presence.  They are not associated with exemplary customer service.  Local people, with the right direction and 
management will outperform people not associated with the community in exceeding the expectations of the 
customers.  

Community Asset: Obviously, this is an attribute that no competitor can claim and it  needs to be  real and 
played for the benefit it  brings, which is substantial.  Whether this is new services, that  either Qwest or Charter 
have not  brought  to the city (Health care, energy management, etc), pricing targeted to specific niches within 
the community, or general community events a community network is brings value.  All of these activities give 
the community a sense that the network is better balanced between the needs of the community and financial 
obligations.
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Branding
Branding is an important  concept  for any product.  In this case, Red Wing Connect is the community brand 
around which to attach these attributes.  Qwest  and Charter have established brands and have spent  thousands 
of dollars in ensuring it.   They have built brand identity and all of us recognize their brands in advertising, on 
the web and at high profile events.  

Regardless of whether Red Wing decides on building their own network, partnering with a private operator or 
running an open access network, a brand plan will have to be established, funded and executed.

Overall Branding Concept
Figure 3 is a summary of the overall relationships in a branding strategy 
for Red Wing, and an approach as to how to develop an appropriate an-
swer at each level.

Community Network Branding
First there must  be a way to brand the overall community network.  The 
Red Wing Connect name and brand has already been used for the overall 
Red Wing fiber project, and has developed some recognition already.  The 
brand has an established web site and may be an appropriate brand for a 
community network.

After making a decision on the brand, there is a series of next steps that 
Red Wing should embark on to start  thinking about  how to position the 
brand.  The brand name Red Wing Connect represents the thoughts and 
vision of the City owned FTTH network.  The brand must drive positive 
set  of attributes  -- impact  -- on all stakeholders in Red Wing and brand 
positioning should represent that vision.

Red Wing Connect branding includes:
• Service Mark Red Wing Connect: This is relatively easy to do 

and will insure that no one will steal the brand at a later date.  
You can do this on-line at the US Patent office site, which is 
http://www.uspto.gov/index.html. 

• Tag Line development: The City should develop a tag line for Red Wing Connect or whatever brand 
the city chooses for the network.  This tag line should represent a short, repeatable and pithy statement 
summarizing the vision with Red Wing Connect and the associated City FTTH network.  Some possi-
ble examples are:

o “For all of Red Wing: today and in the future”
o “Building Red Wing today and in the future”
o “Building community today and tomorrow”
o “Red Wing Connect: for the benefit of all”
o “The best for Red Wing”
o “The best of Red Wing”

• Positioning statements: This is a set of simple statements that can be readily repeated by everyone 
while they are working to sell the FTTH community story.  Ideally, they should be developed with the 
Task Force and the Steering Committee and then used as a common training vehicle for anyone in-
volved with the Red Wing FTTH project.  This would include City staff, Task Force members, Council 
Members, any employees and any written communication.  Here are some possible examples of these 
positioning statements:

o Red Wing Connect is critical for economic development, and making our existing businesses 
and citizens competitive both nationally and internationally.

o Red Wing Connect is for the benefit of all of Red Wing: younger, older, schools, businesses, 
and government as they compete in the information age.

o Red Wing Connect is for Red Wing not people miles from here or on Wall Street.
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o Red Wing Connect will help keep all of Red Wing ahead in attracting, training and retaining 
knowledge workers.

o Red Wing Connect can save our nation’s resources by making it easier to use communications 
for working at home, entertainment and connecting with families.

• Train: All stakeholders should know what to say and encourage them to repeat it as frequently as pos-
sible.  It may be a good idea to furnish everyone a small wallet or purse size card, which is printed with 
the key positioning statements to repeat during the efforts to broaden community support.

• Update: the website to reflect the brand story and keep it up to date.
• Support: Continue to support the Red Wing Connect effort even after the network is up and operating.
• Extend: The branding to each individual service being delivered on the network.

Product or Service Branding
Product  branding strategy is for the services that  are offered in any Red Wing associated network, assuming that 
the City of Red Wing decides to own and operate the entire network.  If the final decision on a model is a 
public/private partnership, the ultimate product branding will be subject to negotiation, as it  is conceivable that 
a private entity would prefer to leverage their existing brand into Red Wing.

Three service offerings (voice, video and high speed internet access) will be the base line offering in Red Wing, 
with additional service offerings like data back-up, energy management, healthcare, and so on being added 
added over time.  A branding strategy should be developed that supports these various product offerings deliv-
ered to the community.  

Ideally, this level of branding will be associated with each service name, yet  at  the same time link to the overall 
plan for the Red Wing FTTH network.

Some possible service names are:
“Connect” (video, phone & HSIA)
“Community” (video, phone and HSIA)
“Wing” (video, phone and HSIA)
You might have some fun with these names.  Often networks divide into three primary service classes.  These 
are often call gold, silver and bronze to play on a well known hierarchy.  You might try using a grouping like -- 
Historic River Community.  Then you would have Red Wing Connect, Historic as the basic service. Red Wing 
Connect, River is the middle tier.  Red Wing Connect, Community is the top tier.  And, of course, Red Wing 
Connect is a Historic River Community!

Proposed Triple Play Service Offerings
The figures below are proposed service offerings for Red Wing, assuming that the City of Red Wing owns 
and operates the network.  In case of a public/private partnership or an “Open Access” approach, the serv-
ice offerings would have to be negotiated with each service provider during the contract discussions and 
finalizations.
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Residential Pricing
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Te l e v i s i o n 
Choices

Package A
✓ Local Broad-

cast Channels
✓ Southeastern 

MN
✓ Twin Cities
✓  32 Channels

Package B
✓ Local Broadcast 

Channels
✓ Expanded 

channel options
✓ 85 channels

Package C
✓ Local Broad-

cast Channels
✓ Additional ex-

panded chan-
nel options

✓ 120 channels

Package D
✓ Local Broad-

cast Channels
✓ Expanded ca-

ble channels
✓ Digital Music 
✓ 150 channels

Package E
✓ Local Broadcast 

Channels
✓ Expanded cable 

channels
✓ Digital Music
✓ Premiums Chan-

nels
✓ All premiums
✓ 200 channels

HD Availability Yes Yes Yes Yes Yes
Movie Chan-

nels Yes Yes Yes Yes Yes

Video On de-
mand 

Yes Yes Yes Yes Yes

Prices $19.99 $39.99 $45.99 $55.99 $79.99

Television 
Add-ons

In Home Enablers
★ HD                $7.95/month
★ ST DVR        $9.95/month
★ HD DVR     $14.99/month

Bundle 
Discounts

✴ 10%  off if 2 services ordered
✴ 15%  off if 3 services ordered
✴ 5%    Senior Discount

Telephone Choices

Package A
✓ Free local calls
✓ Free State Long 

Distance

Package B
✓ Free Local calls
✓ Free State and 

country long dis-
tance

✓ Free phone fea-
tures including
o Voice mail
o call waiting
o conference call-

ing
o speed dialing
o call return
o call forwarding,
o redial
o caller ID

Prices $18.95 $39.95

High Speed Inter-
net Access Choices

Package A
✓ 256 Kbps up-

stream
✓ 256 Kbps down-

stream
✓ Dynamic IP Ad-

dress
✓ 3 email addresses
✓ Advanced spam 

filtering
✓ Advanced Anti-

virus protection
✓ Firewall protection

Package B
✓ 7 Mbps upstream
✓ 7 Mbps down-

stream
✓ Dynamic IP Ad-

dress
✓ 6 email addresses
✓ Advanced spam 

filtering
✓ Advanced Anti-

virus protection
✓ Firewall protection

Package C
✓ 15 Mbps upstream
✓ 15 Mbps down-

stream
✓ Dynamic IP Ad-

dress
✓ 15 email ad-

dresses
✓ Advanced spam 

filtering
✓ Advanced Anti-

virus protection
✓ Firewall protection

Package D
✓ 22 Mbps upstream
✓ 22 Mbps down-

stream
✓ Dynamic IP Ad-

dress
✓ 15 email ad-

dresses
✓ Advanced spam 

filtering
✓ Advanced Anti-

virus protection
✓ Firewall protection

Prices $17.99 $29.99 $39.99 $55.99



Business Pricing

Beyond Triple Play Service Offerings
One intriguing area for Red Wing to explore are services beyond standard triple play (voice, video and data).  
Numerous offerings are emerging that  provide a community network with a suite of unique services tailored to 
the needs of the community.  These services could be implemented easily with the build/own model or the 
multi-provider model.  The single service provider model may be amiable to additional service, but  this would 
be a matter of negotiation.

Because large carriers like Qwest  and Charter have to roll-out services across their entire network, it is difficult 
for either company to be able to respond to new services early in an adoption cycle or to customize services for 
a particular community.  Financially, they have to wait  untill they see the penetration rate growing to the point 
where the service is a large revenue producer.

Further, Red Wing is considering a network built  with the latest  technology unhampered by legacy roots.  Ar-
chitectural capabilities are significantly greater and, of course, the speeds are greater too.

• Unique service offerings: Beyond triple play services can be unique to the Red Wing community 
network and may attract a small set of users.   But these services are only offered on the Red Wing 
network.  Unique services have a “stickiness” quality -- once loved, forever hooked.  They are more 
likely to purchase the entire triple play services and are more reluctant to churn off the network and 
back to the traditional operators.

• Added Community Value: Focusing on services that add value to the community delivers on the 
original vision to enhance the citizens and their quality of life in Red Wing.
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Telephone Choices

Package A
✓ Basic Business 

Phone 
✓ Free local calls

Package B
✓ Business Phone
✓ Free Local calls
✓ Free state and 

country long dis-
tance

✓ Free phone fea-
tures including
o  Voice mail
o  call waiting
o conference call-

ing
o speed dialing
o call return
o call forwarding,
o redial
o caller ID

Prices $18.95 $39.95

Connectivity 
Choices

T1 
Connectivity
Point to point 
within Red wing 
no contract

PRI 
Connectivity
For PBX 
connectivity 
no contract

Dedicated 
Pt-Pt Ethernet 
✓ Within city of Red 

Wing
✓ 10 Mb/S symmetri-

cal 
✓ Two Sites

Dedicated 
Pt-Pt Ethernet 
✓ Within city of 

Red Wing
✓ 100 Mb/S 

symmetrical 
✓ Two sites

S w i t c h e d 
Ethernet 
✓ Within city of 

Red Wing
✓ 10 Mb/S 

symmetrical 
✓ Three sites or 

more

S w i t c h e d 
Ethernet 
✓ Within city of 

Red Wing
✓ 100 Mb/S 

symmetrical 
✓ Three sites or 

more

Prices $149.99 $449.99 $79.99 $149.99 $49.99/site $74.99/site

Work at Home 
Discount

15% off if two services 
ordered

High Speed Inter-
net Access Choices

Package A
✓ 10 Mbps upstream
✓ 10 Mbps downstream
✓  Static IP Address

Package B
✓ 20 Mbps upstream
✓ 20 Mbps downstream
✓ Static IP Address

Package C
✓ 50 Mbps upstream
✓ 50 Mbps downstream
✓ Static IP Address

Package D
✓ 100 Mbps upstream
✓ 100 Mbps downstream
✓ Static IP Address

Prices $39.99 $59.99 $75.99 $99.99



Marketing Roll-out Plan

The marketing roll out plan has many dependances.  Initially, decisions need to be reached on approach.  
If the selection favors a build/own decision, marketing proceeds immediately.  In the case of single pro-
vider models or even multi-provider models, marketing is likely to be a joint effort.  And joint or not, it is 
dependent upon the actual offerings, the timing of the implementation and, most of all, the negotiation 
between the City and one or more providers.

There are basically four possible stages for rolling out  a build/own model: community education immediately 
following a decision to proceed; preparation for referendum; pre-sign up phase and ongoing marketing.  Within 
each stage a series of decisions need to be coordinated and resolved.   For example, it would be desirable if pro-
ceeding to referendum that  basic services and their pricing is roughly known.  That in turn involves a confi-
dence in the costs of the network build, its timing and capabilities are known.  Those and many other questions 
will arise for this stage.  But  central to this observation is that the preceding work has been done -- strategy and 
vision, differentiation, and network branding.

To be successful will require a dedicated leader on the City staff, or enterprise organization, a dedicated market-
ing person or team, and a budget.
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V. High Level Architecture - Physical and Electronic

Introduction
The physical and electronic architecture discussed in this section is divided into sub-architectures to allow 
use across each of the three business models under examination.   Early in the feasibility study a very in-
formal Request for Information (RFI) was distributed to equipment vendors, system component and inte-
gration vendors and potential service providers.  The intention of this RFI was to obtain costs and refine 
capabilities in a manner useful in meeting the goals and intended uses for Red Wing’s network (see Sec-
tion I).  Importantly, the types of business models examined herein are not universally deployed.  For ex-
ample, the combination of a single service provider offering services over a municipality’s fiber infra-
structure was only found in one other location in the US.  Not problematic, but it requires developing a 
certain conceptual view, architectural language and attention to “how.”  We will discuss concepts, lan-
guage and each sub-architecture in hopes to inform those whose decisions are so critical to success, but 
are not familiar with this technology.

Architecture as a discipline refers to the integration of components into a systematic whole that meets 
objectives over some likely life cycle.   Technology’s own special language and acronyms are often off 
putting to a general audience.  For the most part critical understandings necessary for good decisions need 
not be onerous.  We know architecture from any number of disciplines.  For example, building architects 
incorporate function, not just rooms, in a building.  Those functions relate in a systemic manner -- boiler 
rooms and heating have to work pleasantly with foyers and office space.  Each component (e.g. boilers, 
rugs, roofing etc.) has an expected life cycle and the totality meets some set of design goals.  The same is 
true for Communications Architecture -- the details are critical and determine whether goals and objec-
tives are met.  It must marry the needs of marketing, operations, provide minimization of capital and op-
erational costs, and most importantly be able to deliver promised services over some life cycle without 
major disruptions or unexpected costs. 

In building a successful FTTH network in Red Wing the single most important ingredient for financial 
success is Marketing (see Section III).  That is true.  It assumes, however, that what you’re selling can be 
delivered -- that’s architecture.  The life cycle of the fiber in this network is at least twenty-five years.  
The live cycle of the electronics that deliver services over that fiber is much shorter, perhaps five to seven 
years.  To marry competing life cycles and business goals, most architects view life cycle to be ten years.  
You must be able to anticipate likely changes in services (product) for a ten year period to avoid major 
disruptions to the business plan.  It is an important, perhaps the key, assumption. Most municipal FTTH 
Revenue Bond issues and corresponding business plans are written anticipating success within ten years.  
At that point we would expect the network to be in good financial condition and have already passed 
through its first or second equipment upgrade.

This ten year assumption and the three business models point to two primary considerations including the 
creation of a conceptual model and expected change over time (e.g. costing of sub-components, technol-
ogy itself, contractual periods and transitions and so forth).  The study uses a high-level conceptualization 
separating services from core infrastructure.  Since services may be delivered by Red Wing in a build/own 
model, by a single service provider or by multiple service providers this division aids comparisons: cost, 
implementation, operational and the like.  To capture this approach we arbitrarily labeled the core infra-
structure as the Municipal Commons and define individual services as belonging to the Service Layer 
(ISP, video, voice and other services).  Specific definitions are identified in this section.

It is also important that transitions be considered for the various architectural and business models.  De-
fining the Municipal Commons/Services architecture must account for equipment upgrades in a build/own 
model, transitions that may occur at the end of a given contractual period for the other two models, and 
even technology or business changes due to failures of some kind.  For example, in the detail work that is 
to follow Internet Protocol numbers will be obtained from the American Registry of Internet Numbers 
(ARIN).  These numbers allow for communication over the Internet the similar way phone numbers are 
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used.  Over the growth of the Internet the availability of these numbers has become extremely restricted.  
They are very hard to get.  Who owns them, manages them, and how they are assigned could vary by 
these differing models.  Once embedded in a network, they are hard to change.  This is a transition prob-
lem that is solvable by assigning this function to the Municipal Commons.  In other words, Red Wing 
owns this responsibility regardless of business model.   The study made certain high-level assumptions 
about such issues, leaving until later the detail work.

The following discussion defines the Municipal Commons (fiber, electronics to run the fiber, and core 
infrastructure) and each service.  For the build/own model the various components that deliver services 
are costed and defined.  Service Layer components are then discussed.  In the build/own model Red Wing 
would completed this portion as well.  For the other two business models, it can be assumed that a given 
provider defines the package of services and components used.  The high-level design offers no definition 
beyond that.  At the end of this section is a discussion of Outside Plant (OSP) issues and choices that may 
bear on implementation approach and other opportunities.

This study attempted to drill into the design work far enough to anticipate an array of decisions often held 
to later stages.  Two motivations -- accurate costing and a reduction of next step costs -- were the cause.  
Certain decisions concerning the protocols and methods used to create necessary network behaviors, the 
capabilities of various vendor and products, and service provider capabilities were made, but serve little 
value to the purpose of the report and have been left out.  The study can say with confidence that this 
network will meet the goals established in Section I within the given boundaries of each business model.  
Those models and any architectural risks are discussed in Section VI.  The high-level design hopes to 
have anticipated cost, implementation or delivery impacts, but as assumptions they need active discussion 
and further refinement as Red Wing proceeds.

High Level View

FTTH architectures are composed of both an electronic design and a physical fiber design.  The nomenclature 
of the latter is referred to as the Outside Plant (OSP).  The electronic design contains electronics that move traf-
fic over the OSP, control electronics for basic network functions and Service Layer electronics.  The most sig-
nificant cost is the OSP itself costing over ten million dollars.  The type of OSP is determined by a selection of 
electronics that itself is referred to as an architecture.  The two primary choices today are Gigabit Passive Opti-
cal Networks (GPON) and GePON whose initials stand for the same words but refer to an approach known as 
Active Ethernet.  

In developing the OSP much reliance was given to the work which proceeded this study.  In April 2007 the City 
conducted a study now referred to as Phase One (aka: Broadband Wizards study or the April 2007 study).  This 
study identified connections between all government and school buildings, estimating costs and identifying 
routes.  No specific electronics were identified for this connection as it was thought to be an extension of the 
data networks already in place.  This study, Phase Two FTTH, chose GPON for a number of reasons.  Com-
patibility with replying service providers; technical preferences toward GPON; and, most important was a fiber 
cost difference of near three quarters of a million dollars. More detail on the OSPs’ design history, migration 
potentials, and implementation is identified later in this section and in Appendix E. 

The electronics architecture has three primary divisions: OSP electronics (GPON OLTs/ONTs, described in the 
OSP subsection), Municipal Commons infrastructure and the Service Layer infrastructure.   Figure 4 identifies 
the high-level view of this structure.

The construction of fiber-to-the premises (FTTP) within any municipality is a complex undertaking.  The inter-
actions of financing this construction, the obligations of Government officials in seeking benefits for local citi-
zens and business, and the desires for private investment, knowledge and skills all play intersecting, and some-
times conflicting, roles.  The architectural model developed consisted of a Municipal Commons and a Services 
structure. 
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General Definitions and Costs
These component capabilities, or functions, often reside in the same physical space and are operated by com-
mon personnel.  
The Municipal Commons will contain all common functions necessary for the operation of the physical and 
electronic components and its interface to the service layers.  At the physical level are all components normally 
associated with the outside plant (OSP) such as fiber (transport, distribution and drop), handholds, splicing and 
splitters, and fiber patch systems. Network level electronics include optical network terminals (ONTs), residen-
tial gateways (RGs), optical line terminals (OLTs), routers, Ethernet switches, transport equipment for high 
bandwidth aggregation, if necessary, and test and management equipment. Such common functions will include 
necessary components for addressing and address manipulation (e.g. DNS, DHCP, NATs of any kind, IPAM 
services, etc.), authentication and security (e.g. any RADIUS, HSS, DRM, content filtering and/or firewalls, 
SSL appliances, etc.), network management and operations equipment (e.g. OSS/BSS/NMS/EMS server plat-
forms and displays, traffic monitoring and analysis, automated patch systems, building security and access, 
vendor EMS support, etc.), internal interconnect equipment (e.g. switches, core routers, load balancers, etc) and 
any efficiencies such as virtualization consolidations.

A core reason for this grouping is to provide a common interface to the Services Layer.  For the single provider 
model this may seem unnecessary, as they will likely have a similar core structure, but in anticipation of con-
tract ends or some other termination event, this will allow for an orderly transition.  For the multi-provider 
model this is even more important as no individual provider will maintain these responsibilities.

The estimate of the Municipal Commons core electronics equipment capital cost is $638,600.  Operational ex-
pense (labor and management systems: see Section VI and Appendix F) for this group is not clearly separable.  
The estimate of the Municipal Commons fiber electronics capital cost approximates $1,895,607.  The fiber 
plant without capitalized drops (fiber, handholds and parts, construction) is estimated at approximately 
$9,099,625.  Capitalized drops (fiber attachment to homes, businesses) approximate $469,011 during the first 
five years under current projections.  Building expense to house and operate equipment (racks, cabling, etc.) 
approximates $297,035.  Capital expense for this group then totals approximately $12,399,878, plus design 
expense, which is by far the largest single category.

ISP Services will be defined as those necessary to provide Internet connection and application support nor-
mally associated with such “data” services.  Physical and software equipment will include any border routers 
and/or switches, servers in support of mail, local web hosting, content, spam or virus servers, news servers and 
any separable authentication and security not provided within the Municipal Commons.  In addition, there are 
many applications and support functions that are associated with the “data” services components.  As services, 
a boundary is drawn between those and the operational aspects of the architecture.  Further, with such a distinc-
tion, a single provider may, or may not, provide each and/or all services.  Services, referred to as “other 
services,” such as data backup (various forms), colocation support, Usenet news, caching services (video, 
Akamai and/or other web acceleration services), managed services for small and medium businesses and more, 
are all elements of ISP services. 
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The estimate of the ISP equipment capital cost is $248,430 including design.  Operational expense for this 
group is not clearly separable.

Video Headend or Services will be defined as those necessary to provide a competitive offering within Red 
Wing and the immediately surrounding area.  This need includes all electronic equipment to receive, manipu-
late, manage, secure and deliver video content.  Multiple approaches are acceptable.  As a service, smaller scale 
“prepackaged” nodal headends maybe used.  These are supplied by companies such as Avail and SES Ameri-
cana.  A full complement of standard equipment including satellite receivers, encoders/decoders, up channel 
frequency converters, EDFAs, QAMs and have been used for cost estimates.  Middleware, set-top boxes, elec-
tronic programming guides and insertion (channel or ad) software and hardware were specified.  Tower sites for 
off air pick up are specified.  Such equipment identified is able to provide RF or IPTV delivery with multicast 
functions being largely performed by Municipal Commons equipment.  Access costs and support for program-
ming contracts were estimated for contracts to obtain such.  Finally, software and hardware to support Video on 
Demand services and Digital Rights Management (DRM: used for securing Intellectual Property protections) 
are included in this group and estimated in Section VI.

The estimate of the Video equipment, software and design capital cost is $1,744,654.  Operational expense for 
this group is not clearly separable.

Voice Services will be defined as those necessary to provide two technical levels or architectures.  The residen-
tial components are assumed to deliver VoIP on the network side (in network conversion, SIP) whereas busi-
ness requirements are not fully defined at this time and may include desires for Primary Rate circuits and even 
Centrex (IP or TDM).  In any case, voice services were specified for all necessary components or approaches as 
well as capabilities to handle any 911, CALEA, PSTN handoffs, session border controllers, switches and serv-
ers.

The estimate of the Voice equipment capital cost is $417,377 including design.  Operational expense for this 
group is not clearly separable.

Other Services will be defined as any Service that requires or benefits by direct attachment to the Municipal 
Commons such as health care, energy management, gaming, security, managed business services or future in-
novations.  These were not specifically estimated for the purposes of this study.

Outside Plant Issues and Costs

The Outside Plant (OSP) represents approximately half of all expenditures and better than sixty percent of 
capital expense.  It deserves further comment.  Three particular OSP designs have been created: Phase 
One was previous City Work upon which we built the newer designs; Phase One with migration to Phase 
Two; and a Phase Two FTTH design. Subsets of the Phase Two FTTH design were also identified show-
ing particular sectors: a Civic Network, a Business Network and their combination.  Further, to under-
stand costs and architecture issues, the Phase Two FTTH design was created both as a “home run” design 
and a “distributed” structure.  The abstract question of reliability through physical diversity was examined 
and a “ring” network was also designed.  Finally, a single distribution hub was designed to the home/
business level for better cost estimation.  Each design was evaluated for cost and alignment with other 
goals.   The output of these designs have been electronically transferred to the City. 

The estimates generated from this work have a high degree of reliability.  That said, cost estimates are 
based on certain probabilities of soil conditions and a City goal to bury eighty percent or more of all fiber. 
Aerial fiber would be considered in areas where burying was not feasible.  Buried fiber can be done by 
boring, plowing or trenching.  Each of those methods have different cost of construction factors.  Precise 
measurements, examination of soil conditions and problem areas will need to be completed during the 
detailed design.  Cost of that design work is included in the study’s projections.
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There are several motivations for pursuing a “home run” architecture versus a “distributed” architecture.  
A home run architecture extends a physical fiber from the central location, often called a central office, to 
the home or business.  No other devices share this fiber: point A to point B for each.  In a distributed ar-
chitecture, fiber is run to a mid-point where passive hardware splits the signal often to thirty-two or sixty-
four homes and/or businesses.  Between the central office and the mid-point the signals are shared on a 
single fiber strand, whereas from the mid-point to the household or business they are not.  This type of 
architecture requires protocols, hardware and software, to parse out different traffic flows and different 
customers.  These functions are handled by GPON between Optical Line Termination (at the central of-
fice) and Optical Network Termination (at a home or business).  In GePON this is handled by placing Ac-
tive Electronics (Ethernet switches with a modified Ethernet protocol) in the field or in the central office 
(most common).  

There are many debates between advocates of GPON and advocates of GePON as to the most suitable 
architecture.   Differences in ongoing maintenance, ease of configuration and re-configuration, weather-
ability of active electronics in the field, and much more.  Most often this becomes a capital cost versus 
operational cost decision.  Other determinate issues between these two fiber architectures include: GPON 
appears to be on the ascendant in terms of worldwide implementations; is an ITU standard (respected in-
ternational standards body [United Nations] for communications); is more cost effective (arguable); and 
has deep capability to differentiate types or traffic qualities (e.g. voice and video latency requirements).  
But differences aside, the cost of the physical fiber plant is key.

A core reason for performing the OSP GIS design is to help determine the viability of the electronic archi-
tecture for the fiber side: GPON versus GePON. GePON is normally a point-to-point architecture, which 
lends desirability for several reasons.  GePON is naturally suited to a home run physical architecture al-
though active electronics can be placed in the field.  This latter possibility can create other problematic 
issues.  GPON is most often built with a distributed architecture.  Its protocol structure is highly suited to 
such a physical build.  In the end, the home run architecture was approximately three quarters of a million 
more expensive.  The study settled on a distributed architecture with GPON electronics.

GPON defines any given PON as a group of thirty-two homes/businesses.  The speed directed from the 
OLT (central office) to the ONT (home/business), the downstream direction, is 2.4 Gbps (gigabits per 
second, billions of bit per second).  The upstream is 1.2 Gbps.  Configuration of these systems allows for 
any combination of phone, video and data traffic.   One way of thinking about speed is simply to divide 
1.2 Gbps by 32 and notice that if every home sent exactly at the same time, they could average 37.5 Mbps 
upstream, which would imply a very conservative upper end to the Internet product.  Red Wing could of-
fer a symmetrical speed (both directions) of 37.5 Mbps.  Of course, it would be extremely unlikely for 
each house to simultaneously hit the return key.  If only half did so, 75 Mbps would be conservative.  
Most measurements here suggest simultaneous usage, heavily used environments, to approximate fifteen 
percent of users in larger aggregations.  Using this number Red Wing could support symmetric speeds to 
250 Mbps per home.  The point here is that there is a comfortable margin.

Migration Issues

One important aspect of the OSP study pertains to implementation and opportunities.   As noted earlier, 
the development of this work rests solidly on work performed by the City in April 2007.  This design’s 
intention was to relieve serious limitations in Internet and inter-governmental connectivity experienced by 
the City, County and School District.  This was a good design and met those needs well.   Upon the estab-
lishment of the City’s Task Force in the summer of 2007, Phase Two was conceived to bring citizens the 
benefits of a modern network.  Subsequently this study was charged with comparing and contrasting these 
two phases.  This was also done.

Though no surprise to the City in its request, the scale of these two phases is substantially different.  
There were less that 100 locations in Phase One and over 7,000 in Phase Two.  Scale in networks is the 
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most fundamental determinate of architecture: approach, equipment selection, operations, virtually every-
thing is touched by scale.  Phase One can be a relatively simple data network that handles two types of 
traffic -- data and VoIP.  Ethernet switches and small routers will handle such traffic very well.  Mainte-
nance (e.g. software upgrades, reconfigurations) on such a network can be handled in off hours and so on.  
This is not to say it would be a simple network.  Indeed, it would be performing very necessary services 
that are desperately needed by the City and Schools.  

But, for comparison purposes, scale dominates.   In a larger network, such as Phase Two, architecture re-
quirements look for systems that can be upgraded or reconfigured without taking them out of service (hot 
swappable software updates, multiple power supplies, multiple control processors, etc.).  The network 
cannot fail -- ever.  When it does, because all things do, there must be a method to handle that failure -- 
automatically.  No one experiences their phone being down for an hour or their TV set simply not work-
ing.  Well, almost never.  To purchase equipment with those capabilities is expensive.  At very large scale, 
those cost are very reasonable.

Driven by the needs for Phase One, this comparison and a path from Phase One to Phase Two may be 
necessary.  The decision to proceed with Phase Two has not been made and if it’s delayed or denied then 
Phase One becomes ever more important, even critical. 

For Phase One, the initial April 2007 fiber build cost estimate was approximately $1,023,715.  This study 
confirmed this number with an estimate of $1,019,818.  On top of the fiber cost, City will need to add a 
certain amount of equipment, which was not estimated.  The equipment in use by the Schools and the City 
will provide adequate with some modifications.  For example, interface cards that support the slow T.1 
circuits today will need to be replaced with Gigabit Ethernet cards (GBICs).  Buildings without connec-
tivity today will require new equipment.  This is relatively modest and not likely to exceed $100,000.  
Total costs will be recovered by eliminating the existing T.1 circuits over a period of ten years by esti-
mates in the 2007 study.  Importantly, the schools and City will be able to perform the tasks they are 
charged with.  Today’s communications environment is not only inadequate, it is severely deficient.

The cost of placing fiber, the construction cost, is dominated by labor expense.  Of the eight million build 
cost for Phase Two, five point six million is labor.  Likewise of the million dollar cost for Phase One, over 
seven hundred thousand is labor cost.  When there is a expectation, or even a possibility of future plan-
ning it is prudent to consider placing enough fiber to handle future needs.  To look at this possibility, the 
study defined two critical issues: route modification and cost differences.  The route modifications to go 
from Phase One to Phase Two entail relatively simple splicing reconfigurations at two points.  Those have 
been identified on the GIS maps.  The cost difference is $77,889 for higher count feeder fiber and a rec-
ommendation to terminate these fibers in secure cabinets rather than being left loosely in handholds.  If 
the recommendation is accepted the total cost for a migration based implementation is $1,538,041 or an 
additional $518,223.

To understand the value of spending the additional money compare two other approaches.  The 2007 
study estimated that placing larger conduit, through which fiber can be pulled later, would cost an addi-
tional $747,188, plus the fiber or roughly $850,000.  Labor to rebuild Phase Two over the existing Phase 
One is estimated to cost $907,974.  Either of these approaches will incur a penalty of three or four hun-
dred thousand.  It may be prudent to consider an interim migration step should the Council not proceed 
immediately with Phase Two FTTH. 

Townships and Parcel Data

The study examined the cost to extend Red Wing’s network to near townships and estimated costs for all 
parcels including vacant lots, multiple dwelling units on a given lot and households.  As a distributed ar-
chitecture, feeder cables are terminated by cabinets containing fiber splitters (one fiber split supports 32 
potential parcels).  This termination point and the number of parcels served by it is called a service area.  
The parcels themselves are called service points.  The City and immediately surrounding townships are 
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currently defined by nineteen services areas, each supporting from 295 to 507 service points.  Information 
provided to the City includes data on each of these service areas in terms of miles of fiber, by strand count 
and fiber type.  Figure 4 shows a small area sample of these connections. 

Included in this data are breakdowns for near in house-
holds in each of the surrounding townships: Feather-
stone, Vasa, Hay Creak and Wacouta.  This infor-
mation is also at the level of households served 
and miles of distribution fiber.  There are five 
service areas that contain both City and town-
ship households and one service area, Wa-
couta, that is fully outside the City.  The detail 
of homes, mileage and households is con-
tained on information given to the City, but in 
general there are approximately 405 households 
and just over twenty miles of distribution fiber 
designed outside of Red Wing’s City limits.  

Each service area varies in construction cost on two pri-
mary factors: density of households and soil composition.  
Other minor factors include strand count in fiber sheaths, 
nearness to a City household (e.g. fiber in the street is serving 
City households and a township household can be added with a drop cable only), and portion of splitter 
cabinets dedicated.  The total cost for support of these areas is approximately $840,000 with the Wacouta 
service area representing by far the largest portion.  Cost of service is naturally off set by additional reve-
nue from the households served.  During the first three years of operation it is estimated that over 
$859,000 would accrue to Red Wing Connect.

Finally, the design anticipates growth areas in and around Red Wing.  Areas west of Pioneer Road and 
Bench Street or Highway 1 or south of Highway 61 in Vasa township, amongst others, are reachable from 
Red Wing’s FTTH Phase Two design.  Some areas may require extended reach optics as does the service 
area nine, which is the service area that supports households in the direction of Treasure Island or the 
Xcel Energy plant.  Importantly though, the option to serve a larger community has been incorporated and 
costed into the design.  Factors well beyond the responsibility and authority of this study need to deter-
mine whether such is advantageous. The study is only providing detail for such considerations.

Household Drop Cables and Implementation

The final connection to a given parcel’s building is known as a drop cable.  This cable contains one or two 
fiber strands and connects: the distribution cable (running under the boulevard, street or sidewalk), to the 
home, school, business or government building.  Multiple strategies exist to further the implementation 
and enhance the likelihood of increased take rates.

A very high level implementation plan has been provided to the City for understanding timing, next steps 
and options.  One particular option -- when and at what cost -- to install building connections is being dis-
cussed here.  Historically, drop cables and attendant ONTs are installed when a customer requests service.  
This involves sending a crew to do that install and then another crew to do household wiring, if necessary, 
and household hook ups (set-top boxes and ensuring phones and data function well).  The reason for two 
separate crews is the differing skills required.  One aspect of this method for Red Wing is Minnesota win-
ters.  Requests during the winter months present a difficulty in burying the cable.  For some similar FTTH 
networks, the drop cable is simply laid across the ground until the spring thaw and then yet another crew 
disconnects the customer and buries the cable.
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Feeder and distribution cable is usually constructed during the normal months of April to early November 
usually. During the first year of construction feeder and distribution cable will be the focus until perhaps 
September.  Building connections will be made at that time, for a test pilot: perhaps the government build-
ings and a few brave, enthusiastic volunteers.  Winter months will be the first period of new customers.

Another alternative is possible.  Red Wing could consider hooking up buildings, regardless of their inten-
tion to become a customer.   The drop cables and a box call a NID would be installed on the home during 
the main construction.  This is likely less expensive per house because trained crews and equipment are 
already in the area and can do the installs in mass.  When a household requests service the crew that 
would normally handle interior household set up would place ONT electronics in the NID to complete the 
install.  

The cost consequences, not measured in this study, would be the difference between the cost of drop con-
nections never used and the cost of two additional household services visits and, perhaps, the lessened 
cost resulting from a mass install.  Capitalized drops estimated by this study total $441,043 during the 
first five years (52% penetration or take rate).  Forty thousand during year one and moving to one hun-
dred thousand a year on average.  Alternatively, Red Wing could connect all households during the first 
pass of distribution cables.  As such 48% of these capitalized drops would not be customers for a potential 
over expenditure of $400,000.  This would be offset by reduced labor costs.  Assuming an hour for each 
of two visits for 1,200 winter installs and one extra for 2,000 summer installs, labor and truck cost is 
likely to exceed $686,000.

Another important, but not measured, impact of this fully connected approach is the potential for im-
proved take rates.  The likelihood of a citizen being able to call and schedule a single visit, versus three 
during winter or two during summer, may work to incline customers to sign up.  To induce such, Red 
Wing Connect might offer a no-charge hook-up during primary construction.  Should a household choose 
not to allow this, they would be charged at a later date.  Red Wing Connect might persuade homeowners 
by noting the documented fact that households with fiber connections usually increase home values by 
about $10,000 -- a nice turn for a $200 drop cable.

This is a decision that can be made incrementally each year based on experience.  The study recommends 
a consideration of this approach for the first year.  During this first year increasing take rates and building 
an enthusiastic customer base is very important.

A suggested implementation schedule has been given to the City.
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VI. Operational Models, Finance and Governance

This section discusses four major areas of a community network: model option, financial analysis, gov-
ernance and operations plans.  Each area impacts all facets of the community network.  A solid strategy 
for each of these will help ensure success for Red Wing and the community.  

The proposed models are:

Build/Own
1. Red Wing’s build and own model provides the basis for costing and feasibility.  It assumes that Red 

Wing will build each component identified under the high-level architecture.  Red Wing Connect 
will hire appropriate personnel for Operations.  Red Wing Connect will contract with various parties 
to perform project management, design and construct the OSP, design and construct the Municipal 
Commons and Service Layers and supply initial marketing support. Red Wing Connect, as an entity, 
will be isolated from general City operations via an enterprise or non-profit structure and be required 
to fund the effort to maintain the Red Wing Connect brand in Red Wing to the benefit of all stake-
holders.

Single Provider
2. Red Wing’s single service provider model assumes that Red Wing Connect will build the component 

referred to in the high-level architecture as the Municipal Commons.  This includes the entirety of 
the fiber plant, its electronics and the core electronics to generally operate the network.  All Service 
Layer functions will be provided by the selected Service Provider. Red Wing Connect will hire lim-
ited set of Operations personnel.  Red Wing Connect will contract with various parties to perform 
project management, design and construct the OSP, and design and construct the Municipal Com-
mons.  Service Layers and initial marketing support are the responsibility of the provider.  Red Wing 
Connect, as an entity, will be isolated from general City operations via an enterprise or non-profit 
structure and be required to fund the effort to maintain the Red Wing Connect brand in Red Wing to 
the benefit of all of stakeholders.

Multi-Provider
3. Red Wing’s multi-provider model assumes that Red Wing Connect will build the component referred 

to in the high-level architecture as the Municipal Commons.  This includes the entirety of the fiber 
plant, its electronics and the core electronics to generally operate the network.  Service Layer func-
tions will be provided by the selected Service Providers.  Providers maybe selected on the basis of 
one or more service.  Red Wing Connect will hire limited set of Operations personnel.  Red Wing 
Connect will contract with various parties to perform project management, design and construct the 
OSP, and design and construct the Municipal Commons.  Service Layers and initial marketing sup-
port are the responsibility of either Red Wing Connect or the providers depending upon negotiation.  
Red Wing Connect will be isolated from general City operations via an enterprise or non-profit 
structure. 

Financial Analysis

note: specific pro forma (25 year) including the income statements; cash flow; balance sheets and Pro-
vider Reserves, Debt Coverage and ARPU are included in Appendix F for each model discussed.

The financial analysis of the above three models consisted of Pro-forma financial spreadsheets which in-
cluded the following specific areas:

• Revenue: In this area of the financial analysis, the phasing of the network build was determined, 
how many homes and businesses in Red Wing were passed and how many become Red Wing 
Connect customers.  Also all of the service offerings were quantified, and priced.  Estimates were 
made of the up-take of these offerings to the customer base.  The service offerings were deter-
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mined based on the feedback from the Red Wing goals and benefits analysis, the consumer sur-
vey, and competitive offerings by Charter Communications and Qwest.

• Cost of Services:  In this area of the financial analysis, the costs of the services where determined.  
This information was mainly determined from direct discussions with vendors, other communica-
tions companies that Red Wing Connect could interface with and Lookout Point Communications 
experience.  These costs represent such factors as programming costs (TV programs), Megabit 
per second peering charges for Internet access, etc. 

• Operating Expenses (OPEX):  In this area of the financial analysis, the expenses associated with 
the on-going operations was determined.  This is primarily people costs and ongoing warranty or 
maintenance services. Costs incurred at the central office location(s) required to operate, service 
and maintain the network.  The resources required were determined by Lookout Point Communi-
cations experience, consultation with municipal FTTH providers, and contracting firms for ONT, 
inside wiring and STB placement.  These latter expenses are incurred as new customers are 
added.

• Capital Expenditures (CAPEX): In this area of the financial analysis, all of the capital require-
ments for the initial build were determined and priced: also any on-going capital required to ei-
ther replace equipment or to accommodate additional customers was included.  Finally, deprecia-
tion schedules were established and developed so that they could be integrated with the standard 
financial statements.  Capital pricing in this project was determined from “budgetary” prices re-
ceived (typically at least two vendors) during a mini-Request For Information (RFI) that Lookout 
Point Communications developed and received feedback from during this engagement.

• Income Statement:  In this area of the financial analysis, three years of monthly income state-
ments were developed along with twenty-one years of annual income statements.

• Cash Flow:  In this area of the financial analysis, three years of monthly cash flow statements 
were developed along with twenty-one years of annual cash flow statements.

• Balance Sheet:  In this area of the financial analysis, three years of monthly balance sheets were 
developed along with twenty-one years of annual balance sheets.

• Debt:  In this area of the financial analysis, debt financing was developed and integrated with all 
of the financial statements. 

Financial Assumptions
With any pro-forma financial development, many assumptions are made to complete the work.  Below are 
the major assumptions made in the development of the financial statements:

• High Level Revenue and Take Rate Assumption in all three models:
o Residential Take Rate

 YE One- 10%
 YE Two- 26%
 YE Three- 38%
 YE Four- 50%
 60% Peak 14 years out

o Business Take Rate
 YE One- 13%
 YE Two- 23%
 YE Three- 34%
 YE Four- 35%
 60% Peak 11 years out

• Service pricing 
o Less than incumbents with better features for telephone and Internet
o Equal to incumbents with more local content and VOD for video

• Debt assumptions for all three models
o Fixed Payment schedule on debt starting in year 4
o 6.75% interest Rate
o 25 year payment schedule
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• CAPEX assumptions for all three models
o Capital costs based on hard financials: either bids (Mini-RFI process) or other quotes 

Lookout Point Communications has in hand
o Fiber based assets (fiber, drops, ONT’s & OLT’s) represent about 66% of assets
o Capital is being spent to ease possible transition from the single provider and the multiple 

provider options back to a completely city owned entity
o High level design completed for fiber, and electronics prior to estimate of capital 
o No new building.  A remodeled space in Port Authority building was assumed. 

• Operations Assumptions
o Own and build – City of Red Wing does everything in build and own
o Single and multiple provider- 

 Partner does provisioning and management of service offerings, including all 
work within the home or business

 City maintains all fiber infrastructure and does work up to and including the elec-
tronics (ONT) on the side of the home in all models 

 City employees manage operations of IP addresses and QoS management: no 
direct customer help desk

 Partner does help desk and customer service operations.
o Expenses and salaries for operations in all models are competitive with private industry

• Financial Assumptions for Revenue Share Model
o 45% revenue share on telephone services
o 45% revenue share on Internet services
o 30% revenue share on video services
o Beyond Triple Play services assumed

• Debt Reserve assumptions
o 3 years cash operating expenses 
o One year interest and principal for debt reserve
o Three years interest payments in reserve for first three year payments
o Appropriate bond discount and placement fees
o Adjustment to maintain appropriate debt coverage

Financial Conclusion
With the completion of the financial statements, conclusions can then be made as to the financial viability 
of the three models that were analyzed.  Below are those overall conclusions, with additional discussion 
after:

* with assumptions as above
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Financial Metric Own and Build Single Pro-
vider

Multiple Pro-
vider*

6.75% bond interest 8.00% interest
w/o Townships with Townships

Bond Requirement $23.5M $24.5M $25M $17M $17M
Build Capital $15.2 $16.1 $15.2M $10.9M $11.3M
EBITDA Positive Year 3 Year 3 Year 3 Year 3 Year 3
Annual Direct Ex-
penses

$1.3-1.5M/year $1.3-1.5M/year $1.3-1.5M/year $540K-730K/
year

$630K-$650K
year

Annual Cash Flow 
Positive

$2.6M in year 4 
and increases

$2.8M in year 4 
and increases

$2.6M in year 4 
and increases

$.92 in year 4 
and decreases

$1.5 in year 4 
and increases

Annual Debt Pay-
ment (P&I)

$1.948M $2.03M $2.31M $1.410M $1.492M

Debt Coverage 1.3 in year 4 and 
increases

1.3 in year 4 
and increases

1.3 in year 4 and 
increases

Non-
sustainable

1.07 in year 4 
and increases



Here is the discussion of the financial conclusion of each model.

Build/Own
This model provides a good financial base with appropriate revenue, margins, cash flow and profits to 
sustain the network and service the debt.  As RFP’s are completed, there is ample opportunity to refine 
and negotiate bids lower than the capital estimated in the Pro-Forma.  Expense control, like all endeavors 
will only enhance the financial performance.  Take rate figures need to be monitored to ensure revenue 
targets.  Optional approaches such as wholesale supply of telephone switching or video content and lim-
ited headend support are alternatives to the capital identified in these pro forma.  Modifications from 
these or other design choices only improve on these solid financials.  

Build/Own with Townships
This model is a minor variant of the build and own model in which the nearby townships are built out 
along with the city.  This increases capital required by about $840,000 and increases the annual debt pay-
ment by about $80,000, but increases the homes available to be served by the network by an additional 
405 homes.  This increase in homes, at penetration rates similar to the City, would generate $859,000 in 
new revenues during the first three years, increasing thereafter.  This makes economic sense for Red Wing 
Connect and would further the goals of delivering a better sense of community to everyone in the Red 
Wing area, but there are many political issues around whom would pay, if anyone, and how much.  Tim-
ing of this additional build could be done later when the community is generating additional cash or ini-
tially with an increased bond.

Build/Own with 8.0% Interest
This model is a variant of the build and own model in which the bond interest rate has been increased to 
8%.  This increased the capital required by an additional $1.5M and increases the annual debt payment by 
about $360,000.  While putting  additional pressure on the network to perform, it still provides a good 
financial base to service the bonds.  Capital and expense control will only enhance the financial perform-
ance, but take rate figures will have to be met.

Single Provider
This model utilizes a CLEC (Competitive Local Exchange Carrier) model, similar to what CLEC’s in Red 
Wing use today to deliver services.  CLECs “rent” facilities (typically DSL, PRI or T1’s) from Qwest and 
using their own service engine(s), deliver services to the end customer.  CLEC’s do their own billing, cus-
tomer support and maintenance, but rely on a traditional carrier to be part of the process for provisioning 
and turn-up of new services and maintenance of the carrier’s local loops.

This study solicited bids to establish financial metrics in this model.  Multiple service providers were con-
tacted and discussions held.  Although several expressed interest only one provided a formal response.  
The “rent” amount was from this proposal was used in the Single Provider model.  

The financials of this model did not provide a sustainable business for Red Wing Connect.  At no point in 
the years analyzed did the operating cash flow reach a level to service the debt.  

Multi-Provider
This model was developed when the single provider model failed to deliver the financials required to sup-
port the network build.  The key to this model, as with any multi-provider model, is how revenue is 
monetized and who captures it.  It was postulated that a better split of the revenue received by service 
providers using Red Wing Connect might deliver a financial return to service the debt.  Essentially, we 
assumed that a higher “rent” might be able to fund the network build.  

During the engagement, there was interest by various service providers in working with Red Wing to de-
liver new services to the City.  These potential partners included HBC, Velocity, BevCom (Hager Tele-
phone Company), and HickoryTek (Enventis).  
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The study also examined business model from other municipal FTTH networks.  Only one municipality 
in the United States exists where a single service provider rents the network from a municipality that 
owns and built the infrastructure.  This is in Powell, Wyoming which is just in the process of turning up.  
Which is to say, we don’t have success metrics.  Conversations with Powell personnel were positive and 
forward-looking.

Discussions with key people behind Powell, Wyoming added insight.  They have partnered with a near-by 
independent telephone company to provide services over city-owned infrastructure.  The details of the 
revenue and capital split are proprietary and we could not receive these details.  In our analysis of the 
Multiple Provider model the rent was increased until the model became viable.  There is no guarantee that 
such revenue sharing agreements, at the factors that proved successful, can be obtained.  In reaching for 
these agreements, negotiation with providers should be conducted by persons or consultants very familiar 
with this industry.   

Additional discussions or an RFP with potential partners, including the ones mentioned above and Qwest 
and Charter may prove productive, but our analysis of the financials show that the “revenue share” to Red 
Wing Connect would have to be high and it is not clear whether any of these parties would agree to these 
conditions without engaging in additional detailed work.  Regardless, the RFP is intriguing because it 
would formally force both Qwest and Charter to respond to Red Wing’s needs.  This lack of any substan-
tive numbers, other than the ones used in the Single Provider model leave many unknowns for this option.  
There may be additional ways to structure an appropriate revenue and capital share to make this model 
work, but that would require detailed discussions with the potential service provider partners.

Appendix F has representative financial details on both the Own and Build Option and the Single Pro-
vider Option.
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VII. Methods and Choices for Bond Offerings

In this section of the document, we discuss four major areas of legal and financial issues for the Red Wing 
FTTH network: legal issues, service provider lawsuits, bond offering alternatives, and the bond process.  
In many ways, these four areas are intertwined.  For example, hard and fast legalities may not require a 
specific action (i.e. Referendum), but an advantageous bond placement, with a favorable interest rates and 
favorable terms, may be more possible with a favorable referendum.  Many of the decisions in these areas 
are influenced by the community and the political issues within Red Wing. This study presents these al-
ternatives to the community and to the decision makers whose responsibility they are.

Legal Issues:
Robert J. V. Vose, a lawyer at Kennedy & Graven, is the study’s legal advisor.  Mr. Vose specializes in 
municipal law and works with many cities in Minnesota.  Mr. Vose delivered a high-level view of the pos-
sible legal issues that Red Wing might face going forward.  Further legal review may be required, as addi-
tional facts or events become evident.

Referendum Requirement
Minnesota Statue 238 provides that Municipalities cannot provide telecommunications switching func-
tions in competition with the telephone companies unless approved by 65% of the ballots cast for that ref-
erendum vote.  Mr. Vose’s position on leasing capacity of the FTTH network to another service provider 
would not necessarily require such a referendum, but he cautioned that its absence may allow an opening 
for either Qwest Communications or Charter Communication to sue to clarify this issue.  

A successful referendum would essentially “bullet proof” the legality of the entire network.  With a suc-
cessful referendum the public will have spoken and the community will have given full support for the 
project.  Essentially such gives the city the authority to move forward and the City may determine the best  
course for the community. Having a referendum or not is most often a political decision and issues gener-
ally outweigh the legal requirements.

Red Wing is a home rule charter city (i.e., the City’s adopted Charter describes its authorities versus one 
that rules under State Statutes).  Specifically, Red Wing has an “all powers” charter meaning the City can 
exercise any and all powers that any municipality in Minnesota could exercise.  This gives Red Wing ex-
cellent flexibility in how it might proceed in establishing their own network.

Requirement for Public Bidding
Mr. Vose felt that construction of the fiber network in the City and some of the major components will 
almost certainly have to be publicly bid.  Usually this requires issuance of Request for Proposals (RFPs) 
ensuring the contract meets an open and fair public process.  Statue allows either the lowest bidder or the 
“best value” of the proposals received.  

By contrast, the creation of an arrangement with a service provider or lessor of the network does not ap-
pear to require public bidding.  Generally, Minnesota’s public bidding laws do not apply to the sale or 
lease of public property, nor the provision of service to a public entity including the provision of commu-
nication services.  Again there may be political issues that would make a public bidding process in the 
single service provider model desirable.  By including Charter Communications and Qwest Communica-
tions in a tender process, this possibly could document and force them to acknowledge that they will not 
upgrade with a FTTH overbuild in Red Wing.

Model Linkage
Although only a cursory analysis of this issue was completed, it might be possible that in order for Red 
Wing to gain complete legal authority to construct a network the nature of the relationship with a single 
service provider, if that model is chosen, might be relevant.  For example, it is possible that the City’s le-
gal authority to construct the network will require that the service provider be unaffiliated with the City 
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and provide any and all telephony services from a site on that provider’s network. If this was a specific 
issue for Red Wing additional legal research would become necessary.

Exclusivity
This study has determined that most service providers interested in a partnership with a city would require 
some level of exclusivity. However, if a partnership model is pursued the City may lease the entire net-
work or lease specific service offerings.  Choices on contracts, for either approach, may be and should be 
to the benefit of the City.

Service Provider Lawsuits
Lawsuits by service providers are a standard legal tactic.  Red Wing should plan for a lawsuit and develop 
a legal strategy to position the city proactively in the event that a lawsuit is instigated. 

Neither Charter Communications nor Qwest Communications has instigated a lawsuit against a municipal 
FTTH build in Minnesota, but it would be prudent to strategize and develop tactics to proactively deal 
with either provider starting a lawsuit in Red Wing. 

Below are tactics that should be explored and implemented to possibly thwart or minimize both the prob-
ability and the impact of a possible service provider lawsuit:  

• Referendum: A successful referendum not only allows the pre-sale of network services to the 
community, but it “bullet-proofs” the community support for this network.  As we have seen in 
Monticello, a positive referendum does not preclude a lawsuit, but this is still is a very strong tac-
tic and will have strength in court.

• Request for Quote: Whether Red Wing considers a single provider model or the build/own alter-
native, going through an RFP process and seeking a response from both Charter and Qwest is 
wise.  Requesting incumbents build the FTTH network or act as service provider forces their hand 
and documents their response.  Additionally, if incumbents provide such a network, at their ex-
pense, this would a very successful result! 

• Community Involvement: Involve the community in the process of organizing and gaining the 
support for a municipal community network.  This allows the community to be engaged and edu-
cated on the advantages of an FTTH community owned network.  Further pre-signing/pre-selling 
these services, building the support against a possible service provider lawsuit increases the like-
lihood of a big success.

Bond Offerings Alternatives
If Red Wing decides to move forward with an FTTH network, having access to capital is going to be a 
critical factor.  Cities do this well.  They are experienced in procuring and raising capital for infrastructure 
projects.  Often these bonds are “general obligation” tax exempt bonds, in which the taxing authority of 
the city backs up the repayment of interest and principal to the bondholders.  But general obligation bonds 
are not the only alternative.  

Other alternatives to finance a FTTH network:
• Revenue Bonds: These are bonds in which the business plan and resultant revenue of the infra-

structure pays bondholders over the life of the bond.  These bonds are typically tax-exempt if 
there is no private entity that benefits from the bonding.   There is some question of tax exempt 
status save for the build/own model.

• Lease Back- some FTTH networks have been financed with a network leaseback.  In this model 
a financial entity builds a network under the specification and direction of a city.  Then leases 
back the network to that city for a specific life.  This is a different approach than a normal bond 
issue, but still requires the city to have an operating revenue pro-forma or other sources of cash to 
maintain the lease payments.  These leases can be constructed in many ways with one of the op-
tions being the right to buy the network back for a predetermined price.
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• Rural Utilities Service (RUS) Broadband Loan:  This federal program is available to cities 
with populations of less than 20,000, and can be used for building city infra-structure.  These 
loans are at low interest rates.  RUS acts like a bank in that these loan programs and requires de-
tailed business plans, consumer surveys and has equity and cash requirements prior to issuance of 
the loan.

• Municipal Utility Backing:  Some cities with an established municipal owned electric utility use 
their electric utility bonding authority and the financial backing of the municipal utility to fund 
FTTH network overbuilds.  Obviously, Red Wing does not have such a municipal owned utility 
so this alternative is not viable.

This study has introduced Oppenheimer to the Red Wing steering committee to discuss financing options 
and their requirements.  The recent state of the capital markets has tightened dramatically since the begin-
ning of 2008, and some of the alternative providers have pulled back from financing these networks or 
have modified their terms to require general obligation bonds.  Oppenheimer has just finished placing the 
bonds for Monticello, MN and did the financing for the City of Windom.

Here are some of the key discussion points from that meeting:
• Oppenheimer continues to be committed to providing capital to the broadband FTTH segment
• Oppenheimer’s Underwriting Standards are:

o Local commitment to Success
o Separation of Business from Political Process
o Municipal Involvement
o Strong Feasibility Analysis
o Engineering Evaluation – dollar estimates have been vetted
o Conservative Pro Forma- strong resultant debt coverage
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• Oppenheimer encouraged the city to consider a referendum to ensure easier placement with lower 
interest rates.  They also felt that a referendum would encourage an active and effective market-
ing program which would pre-sell the services to the community and result in high take rates, and 
a shorter time to revenue.

• Oppenheimer’s felt that a single provider partnership might eliminate the tax exempt status as a 
private entity would benefit with the network lease.  Further investigation is required in this area.

• Financing Completion requirements
o Feasibility Analysis
o Preliminary Design of System
o Contracts

 Video head end
 Fiber optic cable build
 Wholesale service provider 
 Access to video content

o Detailed Marketing Plan
o 10 year forecasted financial statements and financial pro-forma’s from an independent 

third party
• Work will need be developed to address further levels of detail for fiber and electronics design.  

Additionally, Red Wing might consider establishing a full program management staff, whether by 
contract or direct hire, to move through this process and obtain necessary documentation.

Bond Process
The bond process is relatively simple. Lookout Point Communications is confident in their ability to meet  
the requirements in the feasibility analysis, preliminary system design, detailed marketing plan and finan-
cial pro-forma’s, which if Red Wing decides to move forward should allow fast process in obtaining fi-
nancing.  

Below are the key steps in the bonding process:
• Selection of Finance Team

o Financial advisor to the City
o Underwriter
o City Bond Counsel- for bond opinion
o City Attorney- for city opinion
o Underwriter’s Counsel- to prepare the offering document and represent the underwriter
o Trustee- Document Manager/Paying Agent

• First Thirty Days
o Organizational Meeting
o Due Diligence checklist
o Begin Document Drafting
o Continue Design and Contract Negotiations
o Begin issuance of RFPs for construction, design services, programming contracts, and 

program management
• Thirty to Ninety Days

o Issue and receive RFPs
o Finalize Design and Contract Negotiations
o Final Form of bond Documents
o Preliminary Official Statement
o Develop Marketing Strategy for the Bonds

• Sixty to Ninety Days
o Marketing and Pricing of Bonds
o Commit to Bond sale
o Finalize Documents
o Bond Closing and Financial Funding
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VIII. Analysis and Recommendations: Governance and Business Model 

In conclusion, the possibilities for a successful FTTH deployment in Red Wing are very good.  Benefits for the 
community are real and tangible.  Cost for service(s) can be held under those paid today while delivering 
greater capabilities.  Should the City Council decide to proceed:

The study recommends the build/own model using a governance model which separates Red Wing Con-
nect from City operations, management and direct political influence yet maintains City political and 
management oversight.

The number of variables involved in any feasibility study for FTTH are numerous.  Care has been taken 
to ensure that financial inputs are fully supported and assumptions made are dictated by years of experi-
ence.  However, as noted within the Sections above, great care must be given to the next phase -- that of 
detailed design work, vendor negotiations and bond due diligence preparation.  Success is dependent upon 
solid execution including a keen eye on finances, excellent marketing and a well developed architecture.  

Governance Recommendation Issues
This section discusses the structure and possible governance options for a community network.  If Red 
Wing proceeds with any model for FTTH the governance structure will be under these common set of 
constraints.

The bond underwriters are going to dictate a set of conditions prior to their underwriting the bonds and 
based on feedback from these underwriters.  The following conditions are likely to be required:

• Separation of Business from Political Process: To meet this condition the community network 
structure would have to be autonomous from the city and have a separate board of directors.  This 
should be a familiar structure in Red Wing as it is close the structure of the Port Authority, which 
acts as a quasi-city department, has bonding authority and its own employees.  

• Employees in Red Wing Connect:  To ensure adequate staffing and separation, employees of 
this entity need to be “market rate” or “market dictate” established: wage schedules are going to 
be different, overtime requirements may be different, and hiring and firing practices would likely 
be different.  Normal civil service laws or requirements have proved difficult for other munici-
palities.  

• Municipal Involvement: Municipal commitment to being a customer of the communications and 
entertainment services provided by the network is critical and a necessary step for Red Wing.  
This has already been accomplished by the active participation from Red Wing staff and Port 
Authority staff.  As the network is built, communication services from the City would be received 
from Red Wing Connect.

• Local commitment to Success:  Underwriters are looking for local support for the project to in-
sure a high take rate and the ultimate success of the project.  This local commitment could take 
the form an explicit referendum, or a favorable focus group to determine take rates.

• Reserve Accounts: To maximize debt coverage reserve accounts are typically established to pro-
vide dispersal accounts for the functions of the Red Wing Connect.  Below is more detail on the 
options for these accounts and how they can be used to provide a reserve for debt service, re-
placement of equipment, and disbursement of money’s owned

Reserve Accounts
To maximize debt coverage, reserve accounts are established to insure that funds are on hand to insure 
paying bonds and other financial commitments in a professional and timely manner.

Below are the reserve funds assumed in the financial section and an indication of cash flow:

All of the revenue received by Red Wing Connect flows into the Red Wing Connect entity.  Expenses are 
paid from the entity and then any remaining cash is dispersed to one of the reserve accounts or potentially 
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used for debt and interest payments.  With the start-up of Red Wing Connect; regardless of model selec-
tion, a period of time will go by before the business generates cash.  Pre-funded and established reserve 
accounts are used to bridge this timeframe.

Below are definitions of reserve accounts accommodated in the financial analysis:

o Capital Reserve- funded with initial bond proceeds and used for all capital expenditures over the 
first 3 years of operations when the initial network is being built.

o Interest Payment Reserve- funded with initial bond proceeds and used to pay interest for the first 
3 years of operations.

o Debt Reserve- funded with initial bond proceeds and includes one year of interest and principal 
payments and is used as an extra reserve if delays or changes in the financial assumptions result 
in shortfalls.  The trustee of the reserve accounts will always want to have this account fully re-
served.

o Operating Reserve- this is operating expense reserve and is used to pay operating expenses prior 
to the network generating cash.

With the numerous constraints and conditions placed on Red Wing Connect by the underwriters, below is 
a recommended structure for governance, which should work for any one of the three models discussed in 
the operations plans.

Key Governance Steps:
1. Establish an autonomous quasi-city organization responsible for all operational aspects, and as a 

containment for all expenditures and revenue collection, for Red Wing Connect.
2. Establish bylaws and a board of directors.  The board should be recruited from a cross section of 

people from the community, city, non-profits, and businesses in town.  The board has a fiduciary 
responsibility for payment of the bonds and, at the same time, must represent the views of the 
community in Red Wing connect.  People selected to the board should be familiar with the role of 
a board member and the financial requirements necessary to meet the commitments to the bond 
holders.  It would be good to recruit expertise in the area of telecommunications, marketing and 
technology to bring these specialized areas of expertise to the board.

3.  The board should recruit as either a contractor or employee a general manager.  This person 
should be responsible for the day to day operations of Red Wing Connect, and be a member of the 
board for Red Wing Connect.  

Business Model Comparison

There are a range of business models that Red Wing could utilize in a city network.  Of the three models 
examined within this study, the build/own model proved to be the most financially feasible approach (see 
Section VI). There are a number of ways to compare such approaches beyond the basic financial analysis 
performed for this study.  In the table below are certain subjective criteria that may wish to be included 
within any decision to proceed from the City’s perspective (i.e. Meeting City Goals: Own and Operate: 
the City has full control; the remaining models suggest limited City control [operators have full control 
and may or may not meet City goals]).

Factors Own and Operate Public/Private Partnership Private Operator
Meeting com-
munity goals

• Full control over meet-
ing goals of the com-
munity

• Limited or negotiated 
control meeting commu-
nity goals 

• Governance should be 
established for oversight 
and negotiated during 
partner selection

• Limited control meeting 
community goals

• Limited incentives to extend 
community initiatives

• Community goals should be 
negotiated during franchising 
phase when there is leverage
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Factors Own and Operate Public/Private Partnership Private Operator
Expertise 
Required

• Broad and deep, busi-
ness, marketing, and 
technical expertise is 
required by many peo-
ple 

• Specific expertise is 
required in fiber cable 
engineering, splicing 
and maintenance. 

• Staff may be up to 10 
to 15 people depend-
ing on responsibilities 
and capabilities found.

• Broad and deep business, 
marketing, and technical 
oversight expertise is re-
quired depending on nego-
tiations with partner. Likely 
limited to 1-2 people

• Specific expertise is re-
quired in fiber cable engi-
neering, splicing and main-
tenance depending on nego-
tiations.  Staff may be 1-3 
people depending on re-
sponsibilities

• Right partner should have 
technical, operating, and 
marketing expertise

• Broad and deep business, mar-
keting, and technical oversight 
expertise is required depending 
on negotiations with partner. 
Likely limited to 1-2 people

Services --
Beyond triple 
play

• Full control of all service 
offerings

• Control limited to negotiations 
during partnership establish-
ment and on-going governance 
structure

• May be technical challenges 
with intermixing service pro-
viders

• Architectural issues may not 
be capable of newer services

• Expectations are none, City may 
negotiate

Pricing of 
Services

• Full control over service 
pricing

• Control limited to negotiations 
during partnership establish-
ment and on-going governance 
structure

• No control

Financial Impli-
cations and ex-
posure

• Full financial commit-
ment for network, oper-
ating expenses, and all of 
the capital for service 
engines and operations 
engines

• Depending on negotiations, 
financial commitment could 
be just the infra-structure, or 
additional service and operat-
ing engines or operating expo-
sure, but typically less than 
own and operate

• Not clear how to allocate fi-
nancial responsibility to part-
ner

• Will partner guarantee bond 
payments?

• May be taxable bonds not tax 
exempt

• None

Network design 
and functionality

• City has control over 
entire design and func-
tionality

• City has limited control over 
this facet and is dependent on 
negotiating specifics up front 
or depending on service pro-
vider

• No control

Community 
marketing

• City is responsible for all 
marketing

• City is responsible for brand-
ing and marketing city net-
work

• Partner responsible for brand-
ing and marketing their 
services

• No control
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Factors Own and Operate Public/Private Partnership Private Operator
Partner Avail-
ability

• Not applicable • Partners are available and in-
terested in partnering with Red 
Wing: 

• Most want exclusive agree-
ment for triple play

• RFP process is not necessary 
but increases negotiation lev-
erage

• Contract termination challeng-
ing and must be thought 
through during negotiations

• Qwest and Charter have not been 
interested in overbuilding their 
networks with FTTH in Red Wing

Legal Issues • Referendum required for 
switching functionality

• Referendum may not be le-
gally required

• Referendum may be politically 
required

• None required

Governance • Bond requirements 
determine structure

• Governance in sepa-
rate organization to 
meet market needs

• Bond requirements deter-
mine structure

• Governance in separate or-
ganization to meet market 
needs

• No control Franchise fee man-
agement only
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Note: Appendices A through F are released under separate cover.  Pursuant to Minn. 
Stat. Sec. 13.37, the appendix documents contain confidential nonpublic data 
and may not be released without authorization. 
Appendix A   Residential Service Analysis

Appendix B   Business Service Analysis

Appendix C   Price Comparisons - Revenue Model Assumption

Appendix D   Marketing Survey

Appendix E   Outside Plant Report

Appendix F   Financial Summaries

Appendix G   Glossary 
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Appendix G
Glossary

Acronyms and Concepts within this document

caching Temporary storage and holding of commonly accessed informa-
tion

CALEA Communications Assistance for Law Enforcement Act
Centrex Telephone provider service for office environments
CPE Customer Premise Equiment
Bandwidth A measurement in bits per second or Hertz that determines the 

capacity of a given circuit
DHCP Dynamic Host Control Protocol
DNS Domain Name System
DRM Digital Rights Management
DSL Digital Subscriber Loop
EDFA Erbium Doped Fiber Amplifier
EMS Element Management System
Ethernet IEEE Standard, Layer 2 protocol
FTTH Fiber to the Home
FTTP Fiber to the Premises 
Gbps      Giga (billion) bits per second
HIPPA Health Insurance Portability Protocol

IP Internet Protocol
IPAM IP Address Management
ISD     Independent School District
ISP Internet Service Provider
IT   Information Technology
Mbps Mega (million) bits per second
Middleware Software controlling set top boxes and video transfer
NAT Network Address Translation
NMS Network Monitoring System
OLT Optical Line Terminal
ONT Optical Network Terminal
OSP Outside Plant
Peering Connection between Internet two providers
PON Passive Optical Network
PSTN Public Switch Telephone Network
QoS Quality of Service
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SIP Serial Line IP
SLA Service Level Agreement
Splitter Device used to duplicate an oncoming optical signal into many 

outgoing signals
SSL Secure Socket Layer
Symmetrical As used herein it means that the speed on a circuit is the same in 

both directions to and from the network
RG Residential Gateway
TDM Time Division Multiplexing
T.x (T.1 and T.3) T series circuit identities define capacity in bits per second. T.1 is 

1.544 Mbps, whereas T.3 is 44.78 Mbps
VLAN Virtual Local Area Network
VoD Video on Demand
VoIP Voice over IP
VPLS     Virtual Private LAN Service
VPN     Virtual Private Network
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